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PRACTICAL WIRELESS 

A DCOLI 
rROBa Trade MarRf 

SOLDERING EQUIPMENT 

FOR 
THE 

RADIO 
CONSTRUCTOR 

ILLUSTRATED 

," 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, 
LONDON, S.W.4 

Telephones: 
MACaulay 3101 

4272 

Telegrams: "SOLJOINT" LONDON SW4 

March, 1965 

SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 

A quality rad.o available as a kit or ready built. The sparkli g 
performance and superb finish of the completed receiver give 
you value equivalent to a E12.12.0 commercial model. * All new parts, can be built in 2 hours.* 6 transistors and 
diode. * 350mW output. * Superhet circuit, Ferrite rod 
aerial. * Weymouth Radio printed circuit board. * Compo- 
nent positions and references printed on back of board. * Nicely styled wooden cabinet, 11 x 71 x 34in. * Vinyl 
covered in various colours. * 6 x 4in. speaker giving good bass 
and treble response. * Full instruction booklet 21 -. Free with 
kit. *1.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 (319 with kit). 

COMPLETE 
5- 

I KT ONLY £4.17.6 PLUS POST 

OR FULLY BUILT (6.17.6 Tax & Carr. paid 

TRANSISTORS 
Packet of 3 coded RF transistors (equivalent of 0C44!5) 
716 post paid. Set of 6 transistors and diode with circuit 
diagram. Neatly packed in foam -lined box; useful for 
presentation. 151 -, post paid. 

TRADE SUPPLIED 

ELECTRONICS (Camberley) LTD. 
IS VICTORIA AVENUE, CAMBERLEY, SURREY 

(Closed Saturdays) 

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 
hightin qualityalloys.60 40 

in 22 s.w.g. for printed 
circuits, transistors, etc. 

SAVBIT ALLOY 

saves wear on 

soldering iron bits 

THE HANDY DISPENSER 

Easy to find in the 
tool box- simple to 
use. Virtually a third 
hand for tricky sold- 
ering jobs. 1 2feet S- 

core 18 s.w.g. 
ERSIN MULTICORE 
SAVBIT alloy in a 

continuous coil used 
direct from free- 
standing dispenser. 

2/6 each 

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- 
tainable from ra- 1.41184 

dio and electrical 
,wT 

stores. 
5/- each 

BIB WIRE STRIPPER 
AND CUTTER 

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

3/6 each 

4%l 

MULTICORE SOLDERS LTD. 
MULTICORE WORKS HEMEL HEMPSTEAD HERTS. (BOXMOOR 3636) 

CMMS 14 
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March, 1965 

GUARANTEED 

PRACTICAL WIRELESS 

* VALVES 14r. 
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- 
SUrtANCE, ...ow, ion 

1 Valve 6d., 2 -11 1/-. GUARANTEE or Money hack Guarantee 
FREE tor 12 or more m writing with on gonds It returned 

valves. every valve. within 14 days. 

OZ4 
1A70T 
1C5GT 
1D6 
1D8 
1H5GT 
1L4 
1LD5 

4/6 6K31.1T 61- 2011 18/- DL32 9/- EZ80 5/9 
8/3 8K7 5/9 20P1 9/8 DL92 5/- EZ81 81- 
"/- B1/76 2/- 20P3 12/6 D194 6/6 FC4 8/- 
7/-8K7GT 4/9120P4 171-DL98 7/3 FW4/1007/- 
9/9 BKBti 5/- 2095 15/- EA50 1/3 GT1C 12/6 
8/- 8K80T 11/-'25A8G 8/- EABC80 6/9 GZ32 7/8 
8/-6K25 8/8 2518(11 7/9EAC91 4/- GZ34 11/6 
413 6L1 9/8 25y50 8/- EAF42 8/3 HK90 9/6 

1125 4/6 8180 7/6 25Z4G 7/- E,334 1/3. HL41DD 8/8 
1NSGT 8/9 6118 -/9$5Z5 8/- Ed41 5/- 1N309 19/- 
1R5 6/86119 1116,25ZBG 81-EB91 3/- HVri2 9/- 
1U5 5/8.8LD20 7/9 27SU 17/6 EBC33 4/9 KT32 8/9 
184 7/6 897 7/6 3JC1 6/91 7/9 KT33C 4/- 
135 4/6 61.1 9/6 3)C15 11/6 EBC81 7/9 KT36 14/- 
114 ap25 616 31E5 7/6 EBF80 7/6 KT44 6/- 
2D21 5/86929 9/9 3JFL1 918,E3F83 916 KT55 17/6 

8A5 8/9 
maw 818 80L1 6/6'EBF89 7/9 KT81 11/- 

3D8 419 
8Q7GT elu 

5 1 
10/9 KT63 4/6 

1EC52919 KTö6 131d 
3Q4 7l-BR7G 9/- gJP4 91üIEC91 

4/6 KT78 8/6 
314 SI- 8SA7 9/9 3JP12 7IB,EC92 

818 KT38 19!- 88C7 4192JP19 1318ECCd1 7/6 KTW61 5/9 3V4 8/1186G7 9/9 3JPL1 9/3 
6R4GY 9/6 8BH7 g/. 30PL13 9/8 ECC82 4/- KTW82 610 

6T4 8/- 607 5/6 3535 8/6'ECC33 4/9 KTW63 5/9 
61/4G 6/8 6SK7 5/- 35L8GT 8/- EC134 9/- KTZ6 11/- 
6V4G 7/13,6SL7GT 5/9 35W4 8l-ECC35 5/9 
6Y36 418 6011731 4/935Z40T 5/6 ECC40 9/6 

bY4QT 9/6 öSS 3/8 41GT 
v_ 
/6 ECC32 8Ì- 

6Z4 9/- 8174GT 9 6'42 8B'ECC83 8/6 
6240 °/6.6966 
6Z4GT 9/88V6GT 
6/801.2 9/-,6X4 
6A6 3/9 8X50 
BA80 

9/ s'" 

6.880T 12/8478d 
6AC7 3/-ij 
11AG5 2/9.736 
86.07 8/97H7 

BALS 3/3 

022 6/ 
1724 12/ 
1.125 
1726 18/ 
1131 7/- 
U33 14/- 
1735 12/ 
1137 
U50 9/ 
U78 5/ 
1178 4/ 
D107 12/ 
11191 11/ 
17281 9/ 
17282 12/ 
17301 12/ 
1/309 6/ 
11329 9/ 
17333 11/ 
11403 10/ 
U404 8/ 
U801 17/ 
UABC80 7/ 
UAF42 7/ 

L67 3/- UB41 7/ 
LN152 6/6 UBC41 7/ 
MII14 '/- IIBCe1 7/ 
N37 10/8 17BF80 7/ 
N78 17/- IIBF89 7/ 

- ECC84 -I6 N108 17/- IIBL21 12/ 

gjg 5035 8/6ECC85 7/8 N152 8/7 IIC92 7/ 

4/9 50166T 7/0 ECC88 9/6 P41 7/6 UCC84 9/ 
53KU 9/6 ECF80 8/9 981 2/9 UCC85 7/ 

81BT 17/6 ECF82 8/3 PABC80 81- UCF80 10/ 
UCH21 9/ 

10/9 82BT 13/6 ECH36 11/8 PC97 19/8 IICH42 7/ 
"l9 ECH42 8/8 PCC34 6/6 UCH81 7/ 
7/9 75 5/ö ECH81 .l- PCC85 7/9 UCL82 9/ 
7/6 78 51- ECHd'3 8/6 PCC88 11/9 IICL83 12/ ¡/3 80 516 ECL80 6/B PCC89 9/8 UF41 8/ 

13742 5/ 
UF80 3/ 
UF85 7/ 
17989 3/ 
UL41 8/ 
UL44 14/ 
UL48 9/ 

3/ 
3/ 
7/ 

11/ 
9/ 

13/ 
11/ 
9/ 
6/ 

9%- 
9/ 
5/ 
5/ 

4 
W81 7/ 
X61M 11/ 
X63 8/ 
X85 111 
X88 7/ 
X76M 11/ 
X78 21/ 
X79 21/ 
X81M 9/ 
Y83 6/ 
Z63 6/ 
Z83 4/ 
Z88 9/ 

OAKS 51- 

881088355:34A 

9/6 
Y4 ül- 19/6 ECL82 8/- 

ECL83 6AM8 51_724 
.8D3 31- 19/6 ECL84 l2Ì eAQS 

81 10C1 11/6 . 7/6 ECL86 10/3 6AT8 5/- 
10C2 
lOFl 

14/e 
419. 

813 481-EF22 7I- SAUB 7/- 832 191- EF38 313 
SAVB 5/9 888A 1218.EF37A 81- 6B7 8/6 10E9 1015954 
8880 3/- 10F18 10/-'955 
611103 5/8.10LD11 
BBEB 5/61OP13 
63080 15/- 101'14 9/6,8060 
68 0P 38 8/8,11d /- (3057 
MI6 5/9118A8 213 6067 
11BQ7A 8/e12AH8 11/-5783 
88R7 81812AT8 
6388 91612AT7 
63W8 7/912AU8 
6BW7 5/- 12A117 
8C4 2/3 12AV6 
605 5/812AX7 
808 3/812BA8 
6C9 11/- 123E6 
8CD80 19/8 1211H7 
6CH8 8/3 12C3 
602 3/8 12E1 

PC0189 12/- 
PCF80 619 
PCF82 7/- 
PCF84 121- 
PCF88 111- 
PCL8E 7/3 
PCL83 9/- 

3/Y, 7/8 PCL94 -/3 IIL84 
14/6 EF40 11/- PCL8S 10/8 UM80 

41 PCL36 10/6 
816 1826 6/6 E 8/- URIC 

EF42 6/9 PEN25 3/9 CUB 

9/B/6, 
EF50-BR1 0 PEN45 8/6 U177 
EFSOCA, 2/6 9E948 4/8 UU8 

918EF54 3/- PL33 9/6 II1114 
EF30 4/6 PL33 9/8 IIY21 816 9001 3j8 EF85 8/-;PL3S 15/- UY41 5/89002 4/9 EF88 7/8 9181 8/3 17185 

9/-9003 5/9EF89 8/9¡FL82 6/6 VP4B S/- ATP4 2/6 EF91 3/- PL83 6/8 1923 
8/8'AZ31 

7/8.EF92 3/- PL84 I- VP41 
7/- EF183 9/9 PL820 8/ Y11109 

7/- B311 9' 6lEF184 9/6 P6184 81- VR150 6/6 31.3 8/- EK32 7/6 PX4 12/6 W78 8/9.C3L31 13/B,EL32 3/9 9125 9/- 
5/8'CCH36 13/8 EL33 11/- PY31 8/- 

17/8 CY31 7/6 EL34 11/8 PY3? 10/- 
8133 916 12118 1/9 D77 3/3 EL35 6/- PY33 10/6 606 31- 12J5GT 3/3 DA30 11/8 EL38 12/8 P1030 6/8 
6F1 4/9 12.170T 8/- DAC32 8/-.EL41 8/- PY81 8/8 
6E8 7/8 121(7011 4/9IDAF91 4/8'.EL42 9/8 PY82 6/9 

67lÿ 
8F14 

12E8 9/9 
gjg 4/9 

DAFBB 
DF33 

9/8 12Q70T 4/9 DF91 
8915 9/8128A7 7/- DF98 
6919 el- 12307 418 DF97 
8E32 4/9' lam 3/8 DH63 
LF83 4/- 12S17 5/e DH78 
BHB 118 12817 4/6 DK32 
615 4/3 1282701 819 DK91 
6150 3/-12SQ7 8/81DK92 
BJSGT 413,13D3 8/6'DK98 
618 3/1119AQ5 7/9 DL33 
637 8/6 19208 14/- DL35 
8.770 4/9 20D1 8/9 0L63 
61701 7/8 20F2 9l61)175 

7/3 EL81 8/9 PY83 6/9 
8/9 ELM 8/8 PY88 8/9 
3/- EL85 9/9 PY800 7/9 
7/3,EL91 3/9 PY801 7/9 
7ISEL95 81- PZ80 9/6 
5/6 EM34 8/0 R19 9/8 
4/6 EM80 7/6 RL18 11/- 
9/8 EM81 8/9 SP41 2/3 
5/81EM85 9/8 SP61 2l- 
7/-E1931 16/- SUM 16/- 
7/9 EY51 7/6 SII2150 4/6 
7/6 EY86 7/3 T41 8/9 
7/6 EY88 9/8 TDD4 8/8 
91-EZ40 7/- U14 7/8 
8/- EZ41 7/- 1718 7/6 

100's 
TYPES 

NOT 
LISTED 
S.A.E. 
ERAS. 

1017 

TubesGUARANTEED 
Carr. & loa. 

MOST MOLLARD, 
MAZDA, C0980R, 
EMITRON, EMI- 
SCOPE, BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 

OUR OWN 
FACTORY 

1tí0 

12in. 
14in. 
15-17in. 
19in. 
21 in. 
23in. 

6 Months 

£2. 0.0 
£2.10.0 
£3. 5.0 
£3. 5.0 
£3.15.0 
£3.15.0 

12 Months 

£3. 0.0 
£3.10.0 
£4. 5.0 
£4. 5.0 
£5.15.0 
£5.15.0 

NEW 
TYPES 

MW 81/74 

£3.15.0 

MW 38/24 

£4.15.0 

CRM 172 
MW 48/84 

£6.0.0 

SATISFACTION GUARANTEED 

TRANS /RECEIVERS 
Type BTR908, Latent 9 Transistor 
Loudspeaker type. 4-4 miles range. 
Few at pre -increase price al £25 

PROFESSIONAL TAPE 
RECORDER 

MAYFAIR FT157. 810 Transistor, 
capstan Drive, Two Speeds Dual Track, 
Posh -button Controls, Tape, Ideal 
Speech and Music, Many Refinements, 
Only .3 °. Wow Flutter. Beautiful 
Finish with Mike, Mu. Tape, Telephone 
adaptor £17.17.0 
CO -AX, low lose, 8d, yd., 25 yards, 
11 /6, 0 yds., 22/ -, 100 yds., 42/6 
co -ax Plugs, 1 /3. Wall outlet bones 3/6 

SPECIAL C.E.T. OFFER 
Due to huge Bulk Special Purchase 
we offering MW 31/74 Tubes at 
the a unrepeatable price of 29/ -. MW 
36/24 ditto. 89/ -. P.P. 12/8. The 
above are guaranteed for 6 months. 

LOUDSPEAKER$ 3 O Top Makes 
Bi ía. 7/6 8/6 .n.4,. 

CONNECTING WIRE 
P.V.n. Bright Colours. Five 4/_ 
25ít. coils only. - 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
Ipright mounting 250 -0-260 V 

cio oeA, 6.3 V 3 A (80mA 12/6) 9/68 
Ditto semi -shrouded 9/6. 

13 CHANNEL T.V.s 
Table Models. Famous Makes. Alma 
lately Complete- These sets are un- 
equalled in value due to huge purchase 
direct from source. They are untested 
and not guaranteed to be in working 
order. Carr. etc., 16/ -. 
1410. £2.19.0 1716. £4.19.6 

TURRET TUNERS 
Most makes, your choice if avail- 
able, with valve 18/ -, bas valves 
10 S.A.E. enquiries. 

* BULK BARGAINS * 
1.2 POTS. Popular values. OR to 
2 Meg. Unused, mixed, pre- /6 A 
set, long p., switch, eta Y V 
CONDENSERS. I6 Mixed Electrolytic. 
Many popular loss. List 1u /_ 
Value 6.5. Our price 

100 RESISTORS 6/6 
Excellent. Sixes 4-3 watt. 
100 CONDENSERS 9/6 
Miniature Ceramic and Silver Mica 
Condensers, 3 pF to 6,000 pF. LIST 
VALUE OVER £5. 

25 TAG STRIPS 4/- 
2, -l. 6, way etc. UnuseL 
100 HI STABS 8/6 
1% to 5% 1000 to 6 MO. 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Buge reduction. Red Spot /6 standard L.F. type now only 
White 8poa R,F 2/- 
fuOaed Matched Output Kits 1 2 /6 
OC811) and 2 -0061 
R.F. Kits 0C44, 0045 (2). 12/6 3 transistors. 
ÁF114 8/- 0C44 5/6 
AF115 7/8 0045 5/6 
AF118 7/6 0072 5/6 
ÁF117 71- 0081 5/6 
ÁF127 9/6 00811) 5/6 
0028 18/8 0082 8/- 
0(38 14/- 00170 8/6 

00171 8/8 
GERMANIUM DIODES 
General Purpose miniature detector. 
A.t-.C. ete. 8d. or 8/8 doz. 
Gold Bonded highest "salty. Indi- 
vidually tested. 
9/6 des. 

SILICON RECTIFIERS 
Guaranteed performance. Toy Makes 
Tested 2501 working. - 

100mt/ 3/9 260mA 7 6 (3 for 9/0 (3 toe 19/6) 

1/- 

VALVE HOLDERS, B76, 62. ea., with 
Screen 8d, ea., B9A Bd. ea., with Screen' 
8d. ea. Int. Octal 8d Mazda Octal 4i. 
BA 8d. (less 15v. lu dozens). 

LINE TRANS 
Huge quantity, most make. e.6 
only 
B.A.E. enquiries. 29/- 

ELECTRIC MOTORS. AC/DC S-8 
volts. Totally enclosed standard 
mount/mg, powerful V pulleys, 7/6 spare brushes, 2in. x 2ín. 

ELECTROSTATIC 
SPEAKERS 

Type LoH75. Originally 251 -. As Mel 
to German Hi -Fi Radios. Bargain 5/- as.i 
9/6 pair. 

ACCUMULATORS 
Small 2 volt 3 amp /hour, 8/6 each. 

H.T. TRANSFORMERS 
200/250V a.c. 350- 0 -3501 150 ma. 
6.3V 5 amp, 5V 3 amp. Gift 27/8. 

TUNING CONDENSERS, 
F.M. gang 15 +15 pf. standard with 
slow motion. 3/9. AM /FM 500 pf. and 
15 pf. 2 gang with slow motion, 416, 
Standard .0005 2 gang. 4/0. Small 
.0005 2 gang, 4/6. 

A.C. MOTORS 
For 2301 a.a. Powerful, ,elf- ata(Yaó. 
weight 14 lb., 12 /6. 

SYNCHRONOUS. - 

MOTORS 
200/280/ A.C. LOO top gunny 1 rwv, 
per hour. Ideal clocks, titers, etc. 12/S 

ENQUIRIES WELCOMED 
I/nanllty Prices or Quotes for Items 
not listed, particularly rare valves. 
TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY 

l.. -t: 2 Ile.. 2/ , 4 In -. 2/8. 7 16e. 316, 15 Ibe. 41-, etc. (C.O.D. extra). ALL VALVES LEBE 6% AND POST FREE IN DOZENS. 
350.352 Fratto= Road, Portsmouth Tel: 22034 

ALL MAIL ORDER, RETAIL. SHOP AND HI -FI ROOM 

DEVONIAN COURT PARK CRESCENT PU 
BRIGHTON.- T.. 608722,1 TECHNICAL TRADING CO 
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MAIL ORDERS 
TO: 

54 WELLINGTON STREET, LEEDS 1 

Terms: C.W.O. or C.O.D. No C.O.D. 
under LI. Postage 219 extra under L2. 
416 extra under C5. Trade Supplied. 
S.A.E. with all enquiries please. Personal 
shoppers welcomed at any of the branches 
below. Open all day Saturday. 

BRADFORD 54 Morley Street. 
Nr. Alhambra Theatre 

Tel: 25349. (Half -day, Wednesday). 
Opening early February 1965, spacious 
new premises at 10 North Parade. 

'BRISTOL I4 Low Case Street 
( Half -day 

er 
Wedntlesday) 

Tel: 22904 

BIRMINGHAM 30/31 Gt. apt: 
Tel: CENtral 1279 Snow Hill Station 
(No half -day) Larger premises now open. 

DERBY 

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

DARLINGTON 13 Post House 
Wynd (Half-day 

Wednesday) Tel: 68043 

EDINBURGH 133 Leith Street, 
(Half -day Wed.) 

Tel: WAVerley 5766 

GLASGOW 326 Argyle Street 
(Half -day Tuesday). 

Tel: CITY 4158 

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

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

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

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

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

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

MIDDLESBROUGH 
po6 

New d: 
(Hall -day WednesJay) Tel: 47096 

SHEFFIELD 13 Exchange Stree 
Castle Market Bldgs 

Tel: 20716 (Half -day Thursday) 

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

MULTI- METERS CARY Ml. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/ -. 
A.10. Basle Meter sensitivity 155 micro - 
amps A.C. and D.C. ranges £4.11.6. B.40.I 
Sensitivity up to 10,000 ohms per volt A.C. 
and D.C., £6.2.6. 30,000 ohms per volt, with 
overload buzzer. £8.19.8. Other types in 
stock from 39/9. 

EX GOVT. SELENIUM 
9/9 RECTIFIERS 12v IS AMP 

(BRIDGE) F.W. ONLY 
Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3 -5 H. 50 ohms, Parmeko 8/9; 
150mA, 10 H, 50 ohms 919; 120mA. 12 H, 100 
ohms, 8/8; 100 mA. 10 H 100 ohms. 6/9; 60 
mA, 5 -10 H, 250 ohms. 2/11. 

HI -FI 10 WATT AMPLIFIER 
Brand New Complete *7.1 s.6 Carr. 

Manufacturer's discontinued Model. Push - 
pull output. Latest high efficiency valves 
Dual separately controlled Inputs for 
Mike' and gram. Separate Bass and Treble 

Controle. High Sensitivity. Output for 3 or 
15 ohm speaker. Guaranteed tested and in 
perfect working order. 

R.S.C. 
HIGH 

30 -WATT ULTRA LINEAR 
FIDELITY AMPLIFIER A10 

A highly sensitive Push -Ptill 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 03 dB 
30- 20,000 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 EF86. EF80, ECC83, 807. 
807, OZ34. 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 
RIIYTl11/ GUITAR. 'STRING BASS, 
etc. For standard or long-playing records. 
OUTPUT SOCKET / PROVIDES L.T. 
and H.T. for RADIO FEEDER UNIT. 
An extra input with associated vol. control 
is provided so that two separate inputs such 
as Gram and "Mike" can be mixed. 
Amplifier operates on 200 -250 v. 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 - 
to-point wiring diagrams 
and instructions. If required 
perforated cover with carry- 
ing handles can be supplied 

for 19/9. The amplifier can be supplied, fac- 
tory built with EL34 output valves and 
12 months' guarantee, for 14 Brae. Send 
S.A.E. for leaflet. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. (Total £18.17.8). 
Suitable microphones and speakers avail- 
able at competitive prices. 

11 Gns. 
Carr. 10 / -. 

FANE HEAVY DUTY HI -FI SPEAKERS 
I5 ohms. Cast Chassis. Exceptionally 

robust 21n. diam. Voice Coil Assemblies. 
122 /10 20watt, 5 gns. 122/10A 20watt, 8gns. 
122 /12 20watt, 7 gns, 122/12A 20watt, 8 gns. 
122/14 22watt, 9 gns. 122/14A 22watt. 10 gns. 
122/17 25watt, £11.17.6122/17A25watt.£12.17.6 
15ín. 15 ohms. Cast chassis. Exceptionally 
robust 2in. diem. Voice Coil Assemblies. 
152/12 20watt, l2gns. 152/12A 20watt,1$gns. 
152 /14 27watt,1.4gns. I52/14A 27watt15ggnnse 
152 /17 35watt, l6gne. 152/17A 35watt. 176ms. 
"A" indicates dual cone type. 30- 17,000 
c.o.s. Send S.A.E. for leaflets and terms. 

GOODMANS QUALITY LOUDSPEAKERS 
81n. Axiette 5gns. 101n. Axiom £6.5.11. 
12in. Audiom 51 (15 watts) 89.2.8. 
12ín. Audiom 61 (20 watts) £14.7.8. 
121n. Axiom 201 (1,5 watts) £10.17.4. 
121n. Axiom 301 (20 watts) £15.4.8. 
15(n. Audlom 81 (25 watts) 225.0.0. 
181n. Audiom 91 (50 Watte) 227.10.0. 
Available cash or terme. 

12 in. 10 WATT HIGH QUALITY 
LOUDSPEAKER 

In walnut veneered 
cabinet. Gauss 12,000 
lines. Speech coil 3 
ohms or 15 ohms. 
Only £4.19.6. Carr. 
5/ -. Terms: Deposit 
11/3 and 9 monthly 
payments of 11/3. 
(Total 25.12.0). ltiu. 
20 WATT III -F'I 
LOUDSPEAKERS 
IN CABINETS. Size 

18 x 18 x loin. Finish as above. Only 27.19.6. 
Terms: Deposit 17/9 and 9 monthly pay- 
ments of 17/9 (Total £8.17.6). Carr. 8/6. 
For larger types see page 2. 

R.S.C. POWER PACK. 39/9. Louvred 
metal case only 8 x 51 x 22{{ln. Stove enamel- 
led. For 200-250 v. A.C. mains. Output 
at 4-pin plug and socket 260 v. 60 mA. Fully 
smoothed at 6.3 v. 2 a. Suitable for power 
requirements of almost any Pre -amp or 
Radio Tuner. 
TRANSISTOR SALE Mallard OC713/9. 
0C45 4/11, OCC44 4/11, 0072 4/9. 0081 4/11. 
0C171 8/9. Ediswen XA101 3/9, XB102 3/9. 
XA112 3/9. XB113 3/9, XB104 319. XClOIA 3/9. Postage Od. for up to 3 transistors. 

I SPECIAL NOTICE REGARDING GOODS SUPPLIED ON TERMS 
CASH PRICE FOR 6 MONTHS SETTLEMENT 

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 
Iligh- lidelity Pick -tip 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. Buns level Is negligible 
lacing 71 dB down, 15 dB of Negative feedback is used. 
H.T. of 300 v. 26 mA and L.T. of 6.3 v. 1.5 a. is available for 
the supply of a Radio Feeder Unit, or Tape -Deck pre- 
amplifier. For A.C. mains Input of 200- 230-230 v. 60 e /s. Output for 24 ohms speaker. Chassis Is not alive. 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. Exceptional value at only 24.15.0. 

or assembled ready for use 25/- extra. plus 3/6 ears. Deposit 22/6 and 5 monthly pay- ments of 22/6 (Total 66.15.0), for assembled unit. 
TANNOY RE-ENTRANT LOUDSPEAK- 
ERS. For outdoor or Factory 25/9 use. 8 ohms, 8 watts. Only 

ARMSTRONG RADIOGRAM 
CHASSIS Stereo and Mono 

Full Range in stock at all 
Branches Cash or Terms 

TRANSISTORISED SOUND MIXER 
Enables mixing of up to 4 inputs, 1.5., mic., 
tape, gram., tuner, etc into single output. 

Compact and 
completely sell - 
contained, uses 
9 volt battery. 
(supplied free) 
Pour standard 
lack Inputs. 

PRICE 49/6 

SPEAKERS. Total Flux 375,000 lines. 
Extremely high sensitivity. Exceptionally 
robust 3in. diameter voice coil assemblies. 
Impedance 15 ohms. 
Model 153 15 in 40 watts. Dep- 18 Gns. osit 37/9 and twelve monthly 
payment of 31/8. (Total £20.15.9). 
Model 183 18 In. (00 watts. Dep- 24 Gns. osit 51 /- and twelve monthly 
payments of 42/9. (Total £28.4.0). 
Send 

S.A.E. 

for leaflet. 
R.S.O. BA IY ALARM or INTER -COMM 
KIT. Complete set of parts with diagrams 
etc. Housed in two polished walnut finished 
cabinets of pleasing design. High sensitiv- 
itY. For 200 -250 v. A.C. mains. Fully isola- 
ted. Controllable at both units. An Inter - 
comm. of this class would normally cost 
£20 -£30. Only 89/8, carr. 5/- or assembled 
ready for use. 6 gns. 
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R.S.C. BASS -MAJOR 30 WATT AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 
Eminently suitable for bass, lead or rhythm guitar and all other musical 

instruments 
* Incorporating two 12in. heavy duty 2) -watt high flux (17,000 lines) loudspeakers with 

tin. diameter speech coils. Designed for efficient handling full output of amplifier 
at frequencies down to 25 e.p.s. 

* Dual Cone in second speaker reproduces frequencies up to 17,000 c.p.s. 
* Heavily made cabinet of convenient size 28 x 15 x 13 in. has an exceptionally attractive 

covering in two contrasting tones of Vynair. 
* For 200-250 v. to 50 c.o.s. A.C. mains operation. 
* FoUr Jack socket inputs and two Independent vol. controls for simultaneous connection 

of up to four Instrument pick -ups or microphon ̂ s, 
* Separate bass and treble controls providing more than adequate "Boost" or "Cut" * LEVEL frequency response throughout the audible range. 
* SUPERIOR TO UNITS AT TWICE TilE COST. 

392 Gns paym 
DEPOSIT of £3.9 11 (Total 246.2.0) Carr. 17/6. 

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

For bass, lead or rhythm guitar and all other musical instruments 
For vocalist, gram, radio, tape and general P.A. 

* UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION consisting 
of a FANE HIGH FLUX 15in. 30 watt unit and a FANE 12ín. 20 watt unit with 
extended frequency response. 

* 4 Jack Socket inputs and two independent volume controls for simultaneous use 
of up to four instruments, pick -ups, or mikes. 

* Separate Cabinets fully covered with Rexine and Vynair In contrasting tones 
for Amplifier and Speakers. 

* Separate Bass and Treble controls for "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 3 times the Cost. 44 Cash Or Deposit 24.16.6 

Price Carr, and 12 monthly 
GNS. 1908 payments of 23.16.8 

(Total 250.16.8) 

THE BASS -REGENT AMPLIFIER UNIT ONLY CAN BE SUPPLIED SEPARATELY AT 

21 Gns. Deposit 48/6 and 9 monthly payments The speaker unit is not 
of 4818. (Total 224.5.0) Carr. 10 / -. separately available. 

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

16 
Carr. or Deposit 22.1.6 and 12 
10/- monthly payments of 21.8.4 
GAS. (Total 819.1.6). 

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

Gram, Tape or Radio 
High -fidelity push -pull out- 
put. Separate bass and 
treble "Cut" and "Boost" 
controls. Twin separately 
controlled inputs so that 
two instruments or "mike" 
and pick -ups can be used at 
the same time. Loud- 
speaker is a heavy duty 
high flux 12ín. 30 watt model 
with cast chassis. Sturdy 
cabinet Is covered In pleas- 
ing shades of Rexine /Vynair. 
Model Size approx. 18 x 18 x 
lin. Only 19 Gns. Karr. 

Send S.A.E. for leaflet. Or DEPOSIT 39/11 
and twelve monthly payments of 33/4 
(Total 221.19.11). 

R.S.C. BASS /20 AMPLIFIER 
A multi -purpose unit especially 

suitable for BASS GUITAR 
A highly efficient unit incorporating 
massive 15in. high flux loudspeaker 
specially constructed to withstand 
heaviest load conditions. Rating 
25 watts. Individual bass and treble 
controls give ample "Boost" and 
"Cut ". Two high impedance lack 
socket inputs are separately con- 
trolled. All controls are conven- 
iently positioned in a recess on top 
of the cabinet. Cabinet is of sub- 
stantial construction and attrac- 
tively finished in two contrasting 
tones of Rexine and Vynair. Size 
approx. 24 x 21 x 131n. Operation 
from 200 -250 v. 50 c.p.s. A.C. mains. 

for 
S.A.E. Or 292 Gns 23.2.0 and 12 

monthly payments of 51/8. (Total 234.2.0) 
Carr. 17/6. 

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

5-watt high quality output. Incorporating 
high flux 12ín. 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 RexinelTygan 200- 
250 A.C. mains. Suitable for Lead or 
Rhythm Guitar In home or small club etc. 
29.19.6 Or DEPOSIT 22/3 and 9 monthly 
payments of 22/3 (Total 211.2.8) Carr. 7/6. 

LINEAR TREMOLO /PREAMP. UNIT 
Designed for introducing the Tremolo 
effect to any amplifier which is fitted with 
a reserve power supply point for smoothed 
H.T. and 6.3 v. 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 12. and Foot Switch. ONLY 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL 
REXINE COVERED 
CABINETS 
TYPI, RGl 
Suitable for Baas 
Guitar. Speaker 
Unit 15ín., Hlgà 
Flux, 15 ohms, 30 
watts. Cabinet 
size approx. 24 x 
21 x 13ín. Only 
19Gns. Deposit 
43/- and 12 monthly 
payments of 34/- (Total 222.11.0). TYPE BG3 /2 Suitable Bass and Lead 
Guitar. Two 121n. high flux 15 ohm 25 watt 
speakers, one with aluminium speech coil 
and dual cone to provide smooth frequency 
response from 25 to 17,000 c.p.s. Cabinet 
size approx. 30 x 21 x 14ín. Covered in two 
contrasting tones of grey Vynair 29G ns. and Rexine. Rating50watts. Only 
Or Deposit £3.7.8, and 12 monthly pay- 
ments of 50 / -. (Total 233.7.8). 

R.S.C. COLUMN 

SPEAKERS 

Finished in polished 
veneered walnut, Ideal 
for vocalists and Public 
Address. Normally supp- 
lied for 15 ohm match.ne 
but can be supplied for 100 
v. line for 35/- extra. 

Fitttted five 6 x 4 elliptical 
speakers. Overall size 
spppprox. 9 Gns Carr. 
26 x 9 x 4fn. 7/6 

Type C58, 15 -20 watts. 
Fitted five Bin. high flux 
speakers. Overall size 

42 12 Gns Carr. 
xlox5ínapprox. . Car 
Or deposit 27/8 and 12 
monthly payments 20/10 
(Total £13.17.8).. 
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Introducing the R.S.C. STEREO /20 HIGH FIDELITY AMPLIFIER 
PROVIDING 10/14 WATTS ULTRA LINEAR PUSH -PULL OUTPUT ON EACH CHANNEL 

I eatorc, include: SUITABLE for MIKE U1tAM., RADIO * Three -position tone compensation switch. OR TAPE. INTENDED FOR THE HOME * Stereo /Mono switch so that peak monaural OR STUDIO BUT SUITABLE FOR 
output of 28 watts can be obtained. LARGE HALLS OR CLUBS. * Separate Ban "Lilt" and "dot" and treble 
"Litt" and "Cut" cannel& 

* Neon panel indicator. 12 Gnss * Handsome Perspex Frontplate. Cara 10 /- Bend S.A.E. for illustrated leaflet. 
Complete set of parts with point to point 
wiring diagrams and Instruction, or Factory 
assembled, tested and supplied with our usual 
12 months' guarantee for 18 gins or DEPOSIT 
87/9 and nine monthly payments of 87/9 
(Total 118.17.6). Protective wooden cabinet 
covered In pleasing shade of leathereloth and 
fitted carrying handles and plastic feet 59/9 
extra or DEPOSIT 6/9 and nine monthly 
payments of 8/9 (Total 28.7.8). 

Based on a currant Mollard design and emp- 
loying valves ECC83, ECCO3, ECL86, ECL88. 
RULOS, ECLOS, EZ81. Output transformers 
are high quality aeetionally wound to required 
specification. Output matching, for S and 
15 ohm speakers on each channel. 
FREQUENCY RESPONSE ± 2dB. 30- 
20,000 c.p.e. 
HUM LEVEL 65dB down. 
SENSITIVITY: 16 millivolts maximum. 
HARMONIC DISTORTION (each ehamel) 
0.2%. 
For operation on 200/250v. A.C. Maine. 

R.B.C. STANDARD BASS REFLEX CABINET. For 
12ln. loudspeakers, acoustically lined and ported. 
Size 20 z 14 x 131n. Bcauti 
fut walnut veneer finish. 
Especially recommended 
for use with Audiotrine 
Beaker System 18.19.6. 
Bet of four legs can be sup 
plied with brase ferrules 
for 19/6. 
AUDIOTRD4E CORNER 
CONSOLE CABINETS. 
Strongly made. Beautiful 
pollehed walnut veneered 
finish. Pleasing design. 
JUNIOR MODEL. 'l'o take 
up to Sin. speaker. Size 
approx. 20 x 11 x 8m. Only 
12.9.8. 
STANDARD MODEL To 
take up to I01n. speaker. Sise 27 x 18 x 18in. 14.11.9. 
SENIOR MODEL. To take up to 121n. speaker and 
with Tweeter cet -out. Size approx. 30 x 30 x 151n. 
(Recommended for use with Audiotrine speaker 
system). 7 Sea. or terms. 
W.H. "STENTORIAN" HIGH FIDELITY P.M. 
SPEAKERS HF1012. 10 watts rating. Where a 
really good quality speaker at low price is required. 
we highly recommend this unit with an amazing 
performance. 24.12.0. Please state whether S ohm 
or 15 ohm required. 
R.S.C. JUNIOR BASS REFLEX CABINET. Deelgtad 
for above speaker, but suitable for any good quality 
Ola. or 101x. speaker. Acoustically lined and ported. 
Polished walnut veneer finish. Size 18 x 12 x 10 in. 
Strongly made. Handsome appearance. Ensures 
superb reproduction for only 98.19.8. 

AUDIOTRINE 
3D/1 

A complete three diaph- 
ragm high fidelity loud- 
speaker unit designed to 
occupy a minimum of 
space. Depth is only app. 
tin. Height 241n. Width 
1510. This has been made 
Possible by the latest devel- 
opments in loudspeaker 
design. The 121n. east 
chassis Base unit has a re- 
sonant frequency which is 
extraordinarily low. It has 
a second diaphragm which 
extends the frequency 
range to 17,000 e.p.a. A 
further speaker operates only on the middle (re- 
quendes and encores smooth response from 40- 
17,000 c.o.s. Rating 20 watts. Imp. 13 ohms. 
Cabinet finish Is either polished walnut veneer, or 
leathereloth to match stereo /20 cabinet. Highly re 
commended for Stereo or Mono Amplifier. Surely 
the beet valve ever at 11 ens. Or Deposit 25/9 and 
nine monthly payments of 26/9 (Total 112.17.6). 

R.A. 121n. DUAL CONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 

LOUDSPEAKERS. 2Iin. to 1810, at keen prices. 12ín. 
0.8 watt 8 ohms 29/11. 12in. 10 watt 12,000 lines 3 
ohms or 15 ohms, 59/9. TWEETERS, 41n. R.A. 3 
ohms 25/9. R.A. 15 ohms 25/9. W.B. 13 ohms 82/3. 
Fane 15 ohms. fressure type 13.15.0 Eagle CT 
10 -13 ohms 27/8. 

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 All 
High sensitivity. Includes 5 valves. ECC81. 
ECC113. ELO4, EL84. EE81. High Quality sec- 
tionally wound output transformer apectaily 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequenoy 
response ±3 dB 30- 20000 cis. Six negative 
feedback loops. Hum level 60 dB down. ONLY 
at millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and 
types of pick -ups and microphones. Comparable with the very best designs for STAN- 
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS LEAD OR RHYTHM UITARS. etc. 
OUTPUT BOCK' 

G 
ET with plug provides 300 v. 30 mA, and 0.3 v. 1.5 a. For supply of a 

RADIO FEEDER UNIT. Size approx. 12 x 9 x 7ín. For A.C. mains 200 -250v. 50 c.p e. Output 
for 3 and 15 ohms speaker. Kit is complete to last nut. Chassis 19 fully punched. bull 
instructions and point -to -point wiring diagrams supplied. Only 8 Gin. Carr. 
(Or factory built 51/- extra.) 1O/ -. 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9 (Total 
112.7.6). Send S.A.E. for illustrated leaflet detailing Cabinets, Speakers, Microphones. 
etc., with cash and credit terms. 
LINEAR TAPE PRE -AMPLIFIER. Type LP /t, Switched Negative feedback 
Equalisation. Positions for Record í81n., 311n., 7lln. and Playback. EM84 Recording 
Level Indicator. Designed primarily as the link between a Collard Tape Tran -' 
ucriptor and a high fidelity amplifier, but suitable for almost any Tape Deck, 
Only 95 gns. S.A.E. for leaflet. 

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
phonic amplifier giving 5 watts high quality Output on 
each channel (total 10 watts). Sensitivity is 50 milli- 
volts. Suitable for all crystal etereo heads. Ganged 
Baas and Treble Control give equal variation for "Lift" 
and "Cut ". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECCS3. 
ECC83. EL84, EL84. EZ81. Outputs for 2-3 ohm speakers. 
Point -to -Point wiring diagrams and In- 8 Gns. Itructions supplied. Send S.A.E. for leaflet. 
Full constructional detallo and price list 2/8. Carr. 10 / -. 

Kit eau be suppllod assembled and ready to use for 59/6 extra. 

AUDIOTRINE 
EQUIPMENT 
CABINETS 
Size 30 i 15 x 18 
in. Beautiful wal- 
nut veneered fin- 
ish. Elegant con- 
temporary design, 
Robust construc- 
tion. Uncut re- 
movable base- 
board. Depth 
above baseboard 
nlln. Only 195 gnu. Carr. 15/ 
Terms: Deposit 29/9 and 9 
monthly payments 29/9 (Total 
114.17.61. Full range of equip- 
ment cabinets available. 
ß.2.C. JUNIOR HI.FI REPRODUCER 
The very lateet Ctoodmane Ariette 8 High Fidelity 
loudspeaker (retailing at Y4.3.71. fitted In speci- 
ally deelgned Bass Reflex cabinet, else 12 x 18 e 
íein. Acouetleally lined and ported and finished 
In polished walnut veneer. Matching impedance 
15 ohms. Frequency range 40- 15,000 c.p.e. 
Power handling 0 watts nominal. Ideal for Stereo 
Carr. 4/6. Deposit al and nine £8.19.6 monthly payments of 21. 
(Total 510.0.0). 
LINEAR L43 MINIATURE 4.6 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feedback 12áe. Separ- 
ate Bass and Treble Controls. For mains 
200 -250 v. 50 c /s. Output for 2-3 ohm speak- 
er. Mollard valves EZ80 ECM, EL84. 
Size only 7 x 5 x 511n. high. Guaranteed 
12 months. Only 6 gus, Send S.A.E. for 
leaflet. Terma: Deposit 94/9 and 5 monthly 
payments of 24/9. (Total 57.5.6). 
Jason FAMTI V.H.F.IP.M. Radio Tuner de- 
sign. Total cost of parts including valves. 
Tuning dial, Escutcheon. etc. 58.19.6. 

VS STOCK AT ALI. ItRA.st'HE,t 
ARMSTRONG, TRUVOX, LINEAR 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS, GARRARD AND 
GOLDRING TITABLES, LUSTRA - 
PHONE, GRAMPIAN, RESLO AND 
SHURE MICROPHONES, CASH 
OR TERMS. 
SUPERIIET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V, /C. Controls are Taming. 
W /Ch. and Vol. Only 250 v. 15 mA H.T. and 
L.T. of 8.3 v. 1 amp. required from ampli- 
fier. Size approx. 9 x 6 x 71n. high. Simple 
alignment procedure. Pont -to -Point 
wiring diagrams, instructions and priced 
parts list with illustrations, 2/6. Total 
building costs 95.5.0. S.A.E. for leaflet. 
AUDIOTRINE IH -FI SPEAKER SYS- 
TEMS. Consisting of matched 12in. 12,000 
line. 15 ohm high quality speaker: cross- 
over unit (con - slsting of 
choke, conden- 
ser, etc.) and 
Tweeter. The 
smooth res- 
ponse and ex- 
tended fre- 
quency e 
ensure surer s- 
ingly realistic 
reproduction. Standard 10 watt rating. 
24.19.9. Carr. 
5/ -. Or Senior 
20 watt. 26.19.8. Carr. 7/8. 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 25 ', REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 17/6 
Incorporating the latest Collard Studio Tape Transcriptor. The Audiotrine High Quality Tape Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two contrast- ing shades of Rexine and Vynair, size 14i x 15 x 81in. high and circuit. Total cost if purchased individually approximately £40. Performance equal to units in the £60 -t80 class. S.A.E. for leaflets. TERMS. Deposit 
£2.13.9 and 12 monthly payments of 44/ -. (Total £29.7.9). Cash price if settled in 3 months. 

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

SELENIUM RECTIFIERS 
F.W. BRIDGE 

6/12 v. la. .. 3/11 H.T. TYPES H.W. 
6/12 v. 2a. .. 6/11 150 v. 40 mA .. 3/9 
6/12 v. 3a. .. 9/9 250 v. 50 mA .. 3/11 
6/12 v. 4a. .. 12/3 250 v. 60 mA .. 4/11 
6/12 v. 6a. .. 15/3 250 v. 80 mA .. 5/11 
6/12 v. 10a. .. 26/9 250 v. 250 mA .. 1119 
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. 

BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 221 -. 
Low Impedance Erase, 12/6. 
MARRIOTT RECORDING HEADS. 
High Impedance. Record /Playback, Low 
Impedance, Erase, 25/- pair. 
THE SKYFOUR T.R.F. RECEIVER. 
A design for a 3 valve long and medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
6K7, SP61, 6V6G. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiring diagrams, instructions and 
parts list 1/9, maximum building costs 
£4.19.6, inc. attractive walnut veneered 
wood cabinet 12 x 04 x 54ín. 

ARMSTRONG High 
127M MONO 
* 5 watts output 
* Frequency response 40- 

20.000 c.p.s. 
* Volume, Treble and Base 

Controls 
* Inputs for Pick -up and 

Tape Play -back 
A.M. Tuner -Medium Wave 
180 -600 metres 
F.M. Tuner -87 -108 
m /re. 

£26.10.0 
(Case 13.10.0 extra) or 
deposit 58/4 and 9 month- 
ly payments of 58/4 
(Total 509.1.4) 

Quality TUNER AMPLIFIER 
127 STEREO 

ALL OTHER 
ARMSTRONG 

M ODELS 
AVAILABLE 

Details as Mono unit but 
5 watts per channel 

£37.10.0 
(Case £i.111.0 extra) 
or deposit x:.13.0 and 12 
monthly payments of 
£1.2.8 (Total 041.0.0) 

222 STEREO AMPLIFIER 
10 watts push -pull per channel. Frequency 
response 30- 20,000 c.p.s. ± 1 dB. 
Volume, Treble. Basa and Balance Controls. 
Input sensitivity 80 m.v. 
ONLY 

£27.10.0 
or deposit 13.0.7 and 9 
monthly payments of 
10.0.7 (Total ß3O.6.30) 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 

HI -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collard, 16/9. Aoos Stereo- Monauiti. 29/9. Ronette Stereo -Monaural 39/9. B.S.R. Stereo 39/9. 
PICK-UP ARMS. Complete and with latest Acos /hi -fl Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 12/9. R.T.C. 19/9, Acos MSc 40 25/9, Acos Mic 45 29/9, Stick type Acos 39-1 
39/9, BM3 with neckband and heavy table 
stand 59/9. Lapel type 29/9. 
COLLARO JUNIOR. 4 -speed Single 
Player Unit and Crystal Pick -up with hi -fl 
Turnover head. Only 59/6. 
B.S.R. UÁ14 4 -sp'd AUTO -CHANGERS 
with hi -fl turnover head. 25.19.6. Carr. 4/6. 
GARRARD AUTO -SLIM 4 -SPEED 
AUTO -CHANGER with high fidelity 
pick -up. Latest model. For 200 -250 v. 
A.C. mains, 27.17.6. Carr. 4/6. 
GARRARD AT6 AUTO -SLIM DE- 
LUXE 4 -SPEED AUTOCHANGERS 
Turnover GCB head, for 200 -250 V. A.C. 
mains, 211.9.0. 
GARRARD 3000LM Autochange Latest 
Plessey Stereo pick -up cart. 211.11.11. 
GARRARD 411F Transcription Unit. 
With arm and mono cartridge £16.19.6. 
GARRARD 301 Transcription Unit with 
stroboscope. As used by BBC. £22.0.11. 
GL3A MINIATURE 2-3 WATT GRAM AMPLIFIER. For use with any single 
or auto -change unit. Output for 2/3 ohm 
speaker. For 200 -250 v. A.A. mains. Size 
111 X 24 x 24in. Controls: Vol. and Tone 
with Switch. Only 59/6. 

SENSATIONAL 
STEREO OFFER 

A complete set of parts 4 Gns. to construct a good 
quality Stereo amplifier with an 
undistorted output total 6 watts. 
For A.C. mains Input of 200-2.50 v. 
Sensitivity 180 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions and 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with 
above only. 

COMPLETE POWER PACK KIT 
Consisting of Mains Trans.. Metal 
Rectifier, Double electrolytic 
smoothing choke chassis and cir- 
cuit. For 200 -250 v. A.C. mains. 
Output 250 y., 60 mA. 19/11 6.3 v.. 2 a. 

R.S.C. BATTERY CHARGING EQUIPMENT Guaranteed 12 months 
All for A.C. Mains 200 -250y. 50C /s. BA'. 
ASSEMBLED 
4 amps 6/12 v. Fitted Am- meter and 
v a r i a b l e charge rate 
selector. Also 
selector plug 
for 6 v. or 12 v. 

charging. Louvred steel case with stoved 
grey hammer finish. Fused and ready 
for use with mains and output 59/9 leads and battery clips. Carr. 4/6. 
Terms: Deposit 12/- and 5 monthly 
payments of 12/- (Total £3.12.0). 

ASSEMBLED 
6/12 v. ., amps. 
Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with mains 
and output leads 39/9 Mr. r. 

6 /12N. t amp 27/9 
Less meter. 

HEAVY DUTY CHARGER KIT 6/12 v. 6 amps., variable output. Consisting of Mains Transformer 0-200- 230 -250 v.; 
F.W. (Bridge) Selenium Rectifier; Ammeter, Variable Charge Rate Selector panels, Plugs, Fuses, Fuse -holder and circuit. 
59/9. Carriage 4/6. 

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 11v. 2 amps, including 
Ammeter 35/9 
6v. or 12v. 4 amps, with Am- 
meter and variable charge 
rate selector 52/9 

CHARGER AMMETERS 
0-1.5 a., 0 -4 a., 0-7 a., 8/9 each. 
CHARGER KIT, 12V. 10 Amp., 
with variable charge Tate adjust- 
ment and ammeter. 54.19.6. 
Carriage 10/ -. 

R.S.C. MAINS TRANSFORMERS (GUÁRAV EED) 
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. 2a 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, 05 -6,3v. 3a 27/9 
300- 0 -300v. 130mA, 6.3v. 4a, 6.3v. la, for 

Mollard 510 Amplifier .. 33/9 
300- 0 -300v. 100mA, 6.3v. 4a. 05 -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 
FULLY SHROUDED UPRIGHT 
250-0-250v. 60mA. 6.3v. 2a, 0-5-6.3v. 2a 

Midget type 24 x 3 x 3in. 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 Mollard Amplifier . 35/9 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -8.3v. Sa 28/9 
350-0-350v. 150mA. 6.3v. 4a, 05 -6.3v. 3a 37/9 

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. 

4a, C.T., 5v. 38 - 
450-0-450v. 250mA, 6.3v. 4a, C.T. 5v. 3a 68/9 OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 3S4, 

Small Pentode, 5,0660 to 30 .. .. Small Pentode. 7/8,00012 to 33 .. .. 
Standard Pentode 5,00012 to 30 .. 
Standard Pentode 7.00013 to 30 .. 
10,0000 to 30 
Push -Pull 8 watts, EL84. or 6VV6 to 30 

or matched to 150 .. .. 9/9 Push -Pull 10.12 watts to match 8V8 or 
EL84 to 3 -5-8 to 150 . 19/9 

Following types for 3 and .150 speakers 
Push -Pull 10 -12 watts 6V6 or EL84 .. 18/9 
Push -Pull 15-18 watts, 6L6, KT68 .. 22/9 Push -Pull Mullard 510 Ultra Linear .. 29/9 
Push -Pull 20 watts, sectionally wound 

6L, KT66, EL34, etc. .. .. .. 49/9 

4/6 

9 
5/9 
5/9 

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 21In. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6/3v. 
1.5a, 5/9; 6.3v. 2a. 7/6; 12v. la. 7 /11; 6.3v 
3a, 8 /11; 6.3v. fia. 17/6; 12V. 1.54 twice 
17/6. 
SMOOTHING CHOKES 
150mA, 7 -10 H, 250 ohms .. .. 11/9 
100mA, 10 H, 200 ohms .. .. .. 8/9 
80mA, 30 H. 350 ohms .. .. .. 5/9 
60mA, 10 H, 400 ohms .. .. 4/11 
CHARGER TRANSFORMERS 
All with 200- 230 -250v. 50 c/s Primaries; 
0- 9-15v. lia. 12/9; 0- 9 -15V. 2a, 14/9; 0- 9-15v. 
3a. 16/9; 0- 9-15v. 54 19/9; 0-9-15v. 64 23/f 
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, 27/8. 
MICROPHONE TRANSFORMERS 
120:1 high grade, clamped. 8/9. 

BRADFORD, BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HUILL, SEE PRECEDING PAGES_ 

LEICESTER, LEEDS, LIVERPOOL, LONDON, MANCHESTER, MIDDLESBROUGH, SHEFFIELD FOR ADDS, 
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1022 PRACTICAL WIRELESS March, 1965 

BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9093 

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/- 
O7,411T 4¡3 
1A3 2/6 
1A4 12/6 
1.45 5i- 
1A7GT 7/9 
ICI 4/- 
]C2 8/- 
1C3 6/6 
1C3 5/- 
106 10/6 
1DS 6/8 
ID6 9/8 
1FD1 8/- 
IFD9 3/6 
IGIi 6/- 
1115GT 7/9 
1IA 2/3 
11.A4 17/8 
1LA6 18/10 
ILD5 4/- 
1LN5 4/6 
1N5UT 8/6 
1P1 8/-01E12 
1P10 4/6I61+13 
1P11 5/3'6F'14 
1E6 4/- 
]S4 5/- 
165 3/8 
1'T2 29/- 
IT4 2/3 
1U4 5/6 
11/5 5/3 
2A7 12/6 
2028 219 
21)130 7/- 
2D21 6/8 
U) 23/3 
2x2 3/- 
3A4 8/9 
3A5 6/9 
307 6/- 
3D6 3/9 
3Q4 5/3 
3Q5GT 7/- 

. 384 4/6 
3V4 613 
4D1 8/9 
5R40Y 816 
4T4 7/- 
bU4O 4/6 
bV4U 8/- 
5 23U 4/9 
51'4 9/6 
523 7/- 
124 7/6 
6 301,2 9/- 
IiAeiU 3/9 
648G 5/9,',i' 
6A157 41- 
6Ar7 SI- 
6AU5 216 
6AU7 6/9 
6AJ5 8/6 
6AK5 4/9 
OAK6 6/- 
6AK8 5/9 
6AL5 2/3 

I 
6A1I5 2/8 
6AM'i 3/- 
6A45 5/9 
6AR6 20/- 
6A'l'6 3/9 
6.41'6 5/8 
6AVri 5/6 
BRSU 1216 
808G 2/8 
613A6 4/8 
611E6 419 
OBUliO 13/6 
6R116 5/3 
613/6 5,18 
613145 4/8 
6B147A 7/6 
61387 8/3 
613I18 8/- 

61357 25/- 
613W6 810 
6BW7 51- 
613X6 4/- 
6('4 2/3 
6C3 4/- 
6C6 3/- 
(ilB 8/- 
eC9 10/9 
6(:10 8/- 
6('12 6/- 
6(:D60 18/- 
6CH6 51- 
61'W4. 24/- 
GM 1/8 
ODD 9/f 
IiD6 3/- 
61:5 0/6 
61'1 9/8 
(WOG 3/9 
6F'6GT 7/6 
61^U 5/- 
IiF'e 0/- 
))Ell 17/9 

3/- 
3/9 

23/3 
(il'IL 6/9 
61'17 12/0 
6E18 13/5 
0,23 6/3 
6924 9/8 
6F'32 3- 
6F'33 3/6 
6G6 216 
6H8 1/6 
6J50 3/- 
OJ56T 418 
636 8/- 
6J70 4/8 
0J70T 7/- 
6.28 12/8 
6K6GT 5/6 
(iK7(4 1/3 
OK7GT 4/- 
GKBU 3/3 
Ii8S12T318/8 
BK25 24/-. 
ULI 10/- 
61,6G 12/8 
61.OGT ./- 
6L76TM 516 
fiLle 10/- 
6L19 19/- 
61.113 618 
I1.D13 7/- 
':1.1)20 5/8 
':3TI:'l' 7/- 
,:1I 9/3 

8/9 
i'"' 0/_ ,, '° MX 

,017i: 9/- 
':,/7HT 7/9 
'JGG 5/3 
61:7HT 11/- 
68A7 5/9 
611C7 4/9 
68G7 4/9 
68H7 2/- 
6817 4/8 
61K7 4/6 
6SL7 6/3 
9sN7 4/- 
1iSQ7 5/- 
61117 12/6 
6457 2/- 
O14UT 8/6 
61250 6/- 
6U70 7/- 
(iVli(4 3/9 
liVli()T 5/6 
654 8/9 
8X5 4/6 
O270 12/C 
674 5/- 
823G 15/- 

7A7 12/6 
71,1 12/6 
7137 9/8 
71'3 8/- 
706 6/0 
7C7 61- 
71)3 15/- 
7113 14/8 
7D8 14/6 
7H7 5/9 
71t7 12/6 
7V7 5/- 
7Y4 5/. 

1i2 2/6 
13W3 9/8 
D2 3/- 

' 1)7 7/6 
0U1 8/9 
61'2 12/3 
0D1 7/- 
otr2 11/8 
OFI 10/- 
0F9 9/9 
0E16 9/9 
Ol.D3 6/3 
ULDII 9/l' 
01'1:1 8/3 
01(14 11/6 
1113 17/8 
lD.i 17/6 
IEl 15/- 
123 17/- 
2:1"i 213 
2A8 18/e 
2.4CTi BIB 
2A3)6 9/6 
2AE6 8/- 
2AH7 5/- 
2A118 1019 
2AT6 4/6 
2AT7 8/8 
'2AU6 5/9 
2AU7 4/6 
2AV6 618 
2.4X7 4/8 
'2:VV7 9/9 
2BA6 5/9 
)2BF:6 4/ 
213H7 6/- 
2E1 18/9 
2H6GT 1/8 
2J56T 2I8 
'2J7UT 7/3 
20(5 10/- 
2K7GT 3/e 
CKMGT 9/. 
2Q70'T 3/6 
26.47 6/9 
2SC7 4/- 
2SG7 3r_ 
(26)17 3/- 
'S.I; 5/- 
0SK7 3/- 
2SQ7 8/- 
24117 5/- 
2C50 7/- 
31)1 5/- 
30)3 6/6 
4131 22/9 
4117 9/6 
51)2 81- 
+ 12/6 
0 10/6 
o.3(43 7/3 
913(i(3(12015 
9111 6/- 

201)1 10/- 
20122 21/- 
2053 11/8 
201.1 12/6 
'20P1 12/6 
201)3 12/- 
'-'01'1 18/8 
201'5 12/3 
23.46G 7/6 
251,6 4/9 
251 4U'T16/2 

25Y5 7/9 
2:5Y5(4 7/9 
25Y,4U 7/- 
2.i'J.5 7/3 
257.6GT 8/- 
27SU 231 
28117 6/9 
30C1 6/6 
308'15 9/- 
3(IC78 10/6 
:NJFD 5/9 
:30FL1 9/9 
:IOLI 5/8 
3I1L15 9/3 
301'4 12/3 
:I0I'12 7/6 
3111'16 5/3 
:,01'19 12/3 
:311PLI 8/8 
30PL13 6/6 
3uPL1412/6 
3:3 12/6 
35/51 12/6 
35A5 20/9 
3:51.6UT 6/- 
:35W4 4/9 
35'/.:3 16/2 
35240T 413 
3515ÚT 5/3 
30 12/6 
39 2/6 
40811A 6/6 
41M'l'L 8/- 
4111'H 15/- 
42 5/- 
43 10/- 
45 17/6 
45Z6GT 16/- 
50A5 21/10 
51135 6/8 
50(75 6/8 
50008040/9 
5ULIiUT 6/8 
52KÚ 14/6 
53KU 14/6 
72 6/6 
77 61- 
74 4/9 
'30 5/3 
8:3 22/8 
83V 8/- 
85A2 6/8 
90A0 87/6 
90AV 87/8 
90CU 42/. 
90CV 42/- 
0001 18/- 
139132 18/6 
I5002 4/6 
InI 13(- 
1856'T34/11 
-1 '1G u/( 
22013 10/6 
301 20/- 
:302 10/6 
303 15/- 
304 15/- 
:305 13/- 
306 13/- 
8(i6A 12/8 
956 8/- 
1203A '/- 
I622 12/f, 
2101 12/6 
4033 16/- 
4687 711- 
5763 7/8 
6067 10/- 
7193 116 
7475 2/9 
9902 4/8 
9006 2/8 
A1834 20/- 
AC042 23/3 
AC044 9/- 
A('211L 10/6 
AC2neu 11/8 

AC2PEN' 
DD 12/6 

AOVI'EN/ 
1)1) 23/3 

AC6PBN4/9 
AC/PEN 

(5) 17/6 
AC/PEN 

(7) 17/. 
AC/8G 22/6 
AC/SG/VM 

121- 
ACTH1 15/- 
AC/TP 18/- 
Ac'V11I12/- 
AI'VP_ 29/- 
All4 2/3 
.4'/,1 5/:. 
AZ31 8/8 
AZ41 e/6 
1156 4/9 
BL63 10/6 
Cl 12/6 
(:(1135 12/8 
l:K51.16 8/6 
cut 1916 
CI.33 11/6 
CVO 2/6 
C'V03 10/6 
l'V')1I 14/6 
CV271 12/6 
CV428 19/- 
CV'1 16/4 
Cl'IC 6/0 
CY3l 5/9 
Dl 1/3 
DL5 13/8 
I)42 10/6 
19i3 5/- 
D77 2/3 
DAC32 7/9 
DAF91 3/8 
DA/296 8/4 
DC1.00 8/9 
DD4 12/8 
DD41 10/6 
DI /T4 7/6 
UK1"25 7I6 
DE:3:I 8/6 
DF88 15/- 
IIF'72 80/_ 
DI JL 2/3 
DF96 p%- 
DF'97 301- 
0)1130 15/6 
D116:3 4/. 
Win 3/6 
1)1177 3/9 
111181 28/3 
UH 1,'l 25/- 
D111.1710/11 
1,IC32 7/9 
1)1.40 15/6 
1)K91 4/- 
UK92 8/- 
DK96 6/6 
DL33 7/- 
1)L35 5/- 
1)1.63 513 
DL88 15/- 
01.7.2 15/- 
131.75 80/- 
DL92 4/8 
1)L94 5/3 
1)L96 8/- 
1)1,810 10/8 
DM70 5/- 
1)3171 9/9 
1JW413508/6 
DW4/500818 
DY86 8/9 
DY87 8/- 
EdOF 24/- 
E83E 24/- 
I:xBCC 10/- 
E190F 19/6 
E1148 1/9 

EA50 116' 
EA76 6/9 
EAI]C80 5/9 
EAC91 3/3 
EA 1242 7/6 
E1134 1/- 
EB41 4/9 
E1191 2/3 
EBC3 20/e 
FRC33 6/- 
E13('41 6/d 
ElI(:81 5/9 
EBC90 3/9 
EBC91 5/6 
E6P80 5/9 
ERF63 7/3 
F1RF89 813 
EI3L21 10/P 
F.C52 4/8 
EC53 1212 
EC54 6/- 
EC70 4/9 
k:l'90 2/3 
F.C91 4/_ 
Ec'92 6/6 
ECC31 7/3 
EI8':32 4/- 
EC('33 59/1 
EU231 21/7 
ECC35 5/- 
E.C('40 7/- 
EOCxI 3/6 
El1C82 4/6 
ECC83 4/8 
EOC84 5l8 
ECM 5l9 

"E(X;88 819 
ECC18911/8 
ECC80715/- 
ECP80 6/8 
ECF82 6/8 
E('F86 1110 
F:U'F8U424/- 
ECH3 23/3 
ECH21 9/- 
ECH:i3 22/8 
ECH35 8/3 
ECH42 SI- 
ECH.81 5/9 
ECIT83 6/6 
ECH84 9/6 
ECL80 el- 
ECL82 8/6 
ECL83 9/8 
ECL86 8/9 
ECLL800 

28/2 
EF6 20/6 
EE9 20/6 
E1622 6/8 
1!F36 313 
F:1,37 .4 6/- 
F:E39 9/- 
EF4u 819 
E1'41 8/9 
EFF49 3/9 
EF60 2/6 
EF54 8/- 
EF73 5/- 
EE80 4/- 
EF83 9/9 
ENS 4l6 
F:F'86 8/9 
EF'S9 4/- 
F.F91 8/. 
11E93 216 
EF97 10/- 
EF98 10/. 
EF183 7/- 
EF104 71- 
E1190 7/- 
EK2 25/11 
EK32 5í9 
EL2 19/6 
EL32 3/8 
61.33 8/9 
EL34 818 

EL35 10/- 
E1.36 8/9 
I31.37 12/3 
ELlI 718 
E1,42 7/6 
EL81 8/3 
EL83 8/9 
EL84 4/8 
EL85 7/6 
ELM 7/3 
EL91 2/8 
EL95 6/6 
EL360 2//- 
EL830 1814 
EI,629 18/6 
ELLaO 18/8 
EM4 17/9 
EM34 11/6 
EM35 12/- 
EMT' 15/0 
E3180 613 
RM81 71- 
115184 6/9 
EMSS 8/9 
EM41 7/8 
EN91 10/- 
EN91 6/8 
EYSL 5/9 
EV'S1 7/3 
EY83 9/3 
EY84 9/8 
EY6 5/9 
f?Y.+i 8/9 
EY91 3/- 
E235 4/6 
EZ40 5/3 
EZ41 6/. 
13280 8/9 
MR 4/. 
EZ90 8/9 
FC2 1418 
F'C4 8/9 
FC13 14/6 
F'C130 17/- 
FW4I5006/8 
FR4/8068/8 
(IT1O 9/9 
OU50 661- 
OM 7/6 
0232 81- 
Ú293 17/6 
GZ34 101- 
0237 14/6 
5130 61- 
HABC80918 
HEI 7/6 
11L13C 4/- 
HI.23 12/6 
HL23DD5/- 
111.41 3/9 
HL4lUD1":l- 
11142DU121- 
111.13315.1) 

9/6 
HN309 26/- 
HVB2 8/8 
HVE2A 8/9 
1W3 6/6 
IW41360 6/6 
1W41500 8/- 
KBC32 20/5 
KF3:i 12/6 
KL35 11/8 
KLL32 2I/7 
KT2 5/. 
KT8 15/- 
KT32 4/9 
KT83C 4/- 
&T96 29/1 
KT41 7/8 
KT44 5/- 
KT61 8/9 
KT83 319 
KT66 12/8 
KT74 12/6 
KT88 28/- 
KTW81 4/9 

'KTM'62 5/6 
KTW63 516 
KT7,41 5/0 
163 9/- 
L11152 6/- 
LN31)J 7/9 
1.N319 6/6 
LP, 9/6 
LZ319 6/6 
L2329 616 
01E41 13/- 
0E91 12/6 
31134 8/6 
MR D4 7/6 
MII1tLD61218 
MD: 0/9 
616413 20/5 
M4P4 12/- 
01U12/144/6 
14 X40 8/9 
N37 28/8 
N78 28/- 
N108 28/2 
N339 16/- 
P41 9/8 
P61 2/6 
PABC80 8/9 
PC86 10/3 
PC88 9/8 
PC93 11/8 
PC97 713 
PCC84 5/6 
P(!l'ö3 8/6 
?CUSS 10/6 
P(X)89 8/8 
8CC1S910/8 
PCF80 8/8 
PCF82 8/8 
PCF84 818 
PCF86 7/9 
PCF80110/- 
PCFH02101- 
PCF80510/6 
PC'L8.2 8/6 
PCL63 7/9 
PCL84 7/8 
PC1.55 7/6 
PCL86 8/9 
PCL88 12/8 
PEN4DD 

261- 
PEN40UU 

841- 
PEN45 7/- 
PEN46DD 

12/- 
PEN46 4/- 
PEN38310/3 
PEN453DD 

101- 
PEN A4 7/- 
PEN /OD 

4020 17/8 
PL33 9/- 
PL30 9/- 
PL38 16/- 
PI.81 8/9 
PL82 813 
5'1.83 6/- 
PL84 6/6 
PL500 15/9 
PM84 9/8 
PT15 10/- 
P](4 9l- 
PX26 8/8 
PY31 7/- 
PY3'2 819 
PY33 8/9 
PY80 6l- 
PY81 5/. 
PY82 4/9 
PY83 519 
PY88 7/9 
PY800 6/- 
P1801 6/9 
.Q1.21 Si. 
QP2213 12/6 

QP25 5l- 
Q1752010/6 
QS15 0/15 916 
81u 15/- 
R12 IN 
813 29/- 
817 17/6 
Rix 9/8 
019 6/8 
852 7/8 
RG11240A 

64/- 
RK34 7/8 
8130 22/6 
SF4B 19/8 
81'13U 12/8 
SP41 2/- 
SP42 12/8 
45'61 2/- 
SUM 27/2 
T41 91- 
TDD2 12/8 
TDD4 716 
TH4B 15/- 
T1121C 10/8 
T1141 10/- 
TH233 819 
TP22 5/- 
TP25 5/- 
TP2620 7/6 
Tt'euF 11/8 

I Altus() 5/- 
(:AI'42 ^I- 
U1341 10/5 
UBC41 8/9 
UBC781 6/S 
UBF80 5/9 
U13189 8/9 
U131.21 10/9 
UC92 8/3 
UCU84 8/9 
UlV'85 8/8 
Ul'Fx0 8/9 
L:CH21 8/- 
FCH42 8/- 
t'CH.vl 9/8 
UC1.82 7/9 
U01.83 9/- 
UE41 6/9 
UF42 4/9 
UF80 8/S 
UFxS 8I9 
UF86 9/- 
UF89 6/- 
UL41 7/8 
UL44 28/8 
CIAO 816 
UL84 el- 
UM4 16/T 
iM34 1611r 
U3180 5l3 
L 810 816 
l: U5 71- 
UU6 1.11- 
UU7 8/8 

1.71.18 11/6 
UU9 6/8 
UU12 4/- 
UYIN 10/3 
UY21 7/9 
UY41 5/- 
UY85 6/- 
U10 5/- 
U12/14 7/6 
U16 15/. 
1117 5/7 
U18/20 8/8 
1.119 48/6 
U22 619 
1124 12/6 
U26 8/6 
1128 7/6 
U31 7/- 
U38 18/6 
C35 18/6 
U97 29/- 
1.145 15/6 

U47 . 8/6 
U50" 419 
U52 4/6 
L'76 4/6 
1'76 319 
L'84 10/6 
L:1111 19/6 
Ulu7 17/8 
U191 9/8 
U251 9/- 
U281 819 
U282 12/3 
U301 11/6 
U329 9/- 
13532 9/8 
U403 918 
U404 6/- 
UxOI 16/3 
514020 6/6 
VMP4011/9 
V'MS46 121- 
VI'2 3/6 
VP2B 9/8 
V14 14/8 
V]'4A 14/6 
V'P4B 29/- 
UP13C 7/- 
VP23 2/0 
VL'41 5/- 
V.I'133 9/9 
V1t75 21/- 
V'R105 5/8 
V 815 4/9 
VTr21A 7/. 
VT501 81- 
VU111 5/- 
VU120 101- 
VU120A10/- 
V11133 7/- 
W21 6/- 
W 42 29/- 
Wfilffi 2418 
W63 10/8 
W76 3/6 
W77 2/8 
W81M 6/9 
W161 26/2 
R'107 10/8 
W729 17/6 
X14 7/9 
X18 8/- 
X24 1818 
X41 16/- 
X61 6/8 
X63 5/9 
164 4/6 
X65 6/8 
X68 7/3 
X7601 9/. 
X79 22/8 
X79 2./- 
X.+1M 29(1 
XIUI 23/6 
X109 28/. 
X118 819 
X119 8/6 
X142 9/. 
Y63 5l- 
Y86 5/- 
263 4/6 
261.3 713 
277 8/- 
2729 6/9 
2749 6/3 
27119 88/- 
Trans4tors 
end diodes 
AA129 4/6 
AC107 14/6 
AC127 9/8 
AD140 26/- 
A6102 27/8 
AF114 11/- 
2:F115 10/8 
AFIJö 10/. 
AFI17 5/6 
AF114 20/- 

AF124 11/- 
AF125 10/6 
AF126 10/- 
AF127 918 
BYZ13 11/6 
GD3 516 
GM 5/6 
GD14 10/- 
UETI63 7/- 
UET16410/- 
11ET10617/6 
GET111121- 
GET113 8/9 
UETI14 8/8 
UEX35 3/- 
OEX30 10/- 
UEX45 6/6 
GEX6411/8 
UEX(61 16/- 
MAT106 7/9 
01AT301 8/8 
MAT1.20 7/9 
MAT121 8/6 
OAS 01- 
OA10 8/8 
OA70 v/- 
0A71 3/- 
0A79 8/- 
0A81 31- 
UA85 31- 
UA81i 4/- 
OA90 Si- 
OA91 3l- 
0.665 9/8 
OA'21O 9/6 
OA2210 7/8 
OA211 13/8 
0C16W W- 
OC19 251- 
OC22 281- 
OCIO 57/- 
OC26 12/- 
OC28 26/- 
0028 23/- 
0029 18/8 
0035 9/8 
0C36 21/6 
0(241 81- 
0C42 51- 
0U43 12/8 
0C44 8/3 
OC44Pffilll- 
OC45 81- 
OC45M 8/- 
OC65 22/8 
0066 26/- 
0070 6/6 
UC7I 618 
01'72 8/- 
0073 18/- 
0C:74 8/- 
12C75 8l- 
U(276 8/5 
OCT( 121- 
0078 el- 
0081 4/- 
OC81D 4/- 
OC81M 8/- 
0082 10/- 
0083 8/- 
0(284 8/- 
0C199 12/- 
UC140 19/- 
OC170 8/6 
0C171 9/- 
0C200 10/8 
OC201 29/- 
0C203 14/. 
0C'204 10/8 
0C206 10/6 
OCP71 17/8 
ORP12 12/6 
8X641 10/- 
T82 12/8 
T83 15/- 
V10116Al2/- 
XA103 15/- 

WE REQU RE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS, DRM1B 13! -. DRM2B and DRM:B 15/8. LW7 211 -. LW13 58/ , R510 7 /11. 11M1 5/8. 21512 6/8. 21013 7/9, ßM412/9. EMS 17/8. 14A86 17/6. 
I4A97 19/6. 148100 23/-, 142,124 26/6. 14A103 26/e. 148130 31/ , 14B261 11/6. FC101 18 /9. 18BC.1.18.1 8/ -. FC31 21/, 16RD.2.2.9.1 11 / -. 1liRE.2.1.8.18/9. 
1SRA.1.1.8.1 4I -. I8RA.1. ̂ _M.l 11 / -. 6(2116 6 / , FC124 12/6. 803 10/8. (VD 9/.. C2H 6/9. C2V 9/ , CID 11/ -. C3B 14 /8. C9V ill-. R8 /2D 4/8. Q3 /4 8/7. 
ELECTROLYTICO. Can types: 32 x :32/450v. 6 / -. 50 x 30/350v. 8 /-. 64 x 120 /5150v. 9/-. 60 x 250/276v. 9/6. 100 x 400 /275v. 19 /6. 100/275v. 8/ 206/275v. 4/4. 
100 x 200/275v. 8 /6.'Cohnlar types: 8/450v. 1 /9, 16/430v. 2/9. 32/480v. 5/9, 8 x 8/430v. 8 / -. 16 x 16 /460v. 4 /-. 32 x 32/350v. 4 / -. 8 e 16/450v. 8/9, 32/350v.3/-. 
MIILLARD Midget silicon rectifiera. Types 8E100. Output 250 volts 1 amp. No larger than a shirt button 7/. each. Series limiting leeietance l'6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terms of business -Caen with order or C.O.D. only. Post /Packing 6d. per Item. Orders over 23 post free. C.O.D.:316 extra. All orders cleared day of receipt. Any 
parcel insured against damage In transit /or 6d. extra. We are open for personal shoppers 8.30 -5.30 p.m. Bats. 8.30- L p.m. Complete list of modem and obsolete 
salve.. resistors, condensers. transformers, potentiometers, microphones, etc. with terms of business, 6d. Please enquire for any tom not listed with B.A.E. 
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INCREASE 

YOUR 

KNOWLEDGE 

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

ALSO EXAMINATION COURSES FOR: 
Inst. of Electronic and Radio Engineers 
C. & G. Telecommunication Techns' Cert. 
C. & G.ISupplementary Studies 
R.T.E.S. Radio /TV Servicing Cert. 
P.M.G. Certificates. Radio Amateurs' Exam. 

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

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOO 

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

FILL IN AND POST THIS COUPON 
TODAY 

You will receive the FREE ICS Prospectus listing the 
examinations and ICS technical courses in radio, television 
and electronics. PLUS details of over 150 specialised 
subjects. 

r YOUR MUM B1altEENIa 

.MMD=WM 
CAREER etaaewo 

=ECK 9111.111110 
PLEASE SEND FREE BOOK ON 

IN 
NAME 

ADDRESS 

011 nronnu SCUMS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 170. INTERTEX HOUSE, PARKGATE RD, London SWII 

3.65 
J 
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LASICY$ 
RADIO 

NEW! 
The SKYROVER Mk II 
Now supplied with redesigned 
cabinet, edgewise controls 

° new colour tuning scale and 
cabinet in Sierra Tan. 
Controls: Waveband Selector. 
Volume Control with on/off 
Switch. Tuning Controls. In 
plastic cabinet, size 10 x 61 x Si 
in with metal trim and carry- 
ing handle. 

1Can now bese19.6 P. & P. 
built for 5/- 
H.P. Terms: 20 /- deposit 

I¡ and 11 months at 16/6. 

¡ ¡The SKYROVER DE LUXE 
Tone Control Circuit is incorporated with separate 
Tone. Control in addition to Volume Control. Tuning 
Control and Waveband Selector. In a wood cabinet 
size 11¡ x 64 x 3in. covered with a washable material 
with plastic trim and carrying handle. Also car 

The "Sixteen" Multirange METER KIT 

Offer the Finest Value and 
HOME CONSTRUCTORS 

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

The "SKYROVER" RANGE 
GENERAL SPECIFICATION: 

7 transistor plus 2 diode suverhet, 6 waveband portable 
receiver. Operating from four 1.6 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. 
SPECIFICATION: 
Superhet 470 Kcls. All Mullard Transistors and Diode 
Uses 4-112 batteries, Sin. Ceramic Magnet PM Speaker. 
Easy to read Dial Scale. Band Spread Tuning. 500 
MW Output. Telescopic Aerial & Ferrite Rod Aerial. 
WAVEBAND COVERAGE: 180 -576M; 31 -94M and 
Band Spread on 13. 16, 19 and 25 metre Bands. 

A simple additional circuit provides coverage of the 
1100/1950 M. band (including 1500 M. Light pro- 
gramme), This is in addition to all existing Medium 
and Short wavebands. All necessary components 
with detailed con- OnY /- I 10 extra Post 
structlon data Free 
This conversion is suitable for both models that 
have already been constructed. 

P 
Can nP.. 5 be built for ß10.19.6 
H.P. Terms: 25 /- deposit and 11 months at 20 /-. 
Data for each Receiver 2/6 extra. Refunded if you 
purchase the parcel. Four 112 batteries 3/4 extra. 
All Components Available Separately. 

i 

i LASKY'S PRICE £5.19.6 P. & 
P. H.P. 

d 5 months at /Elleposit 
NEW SINC(.AVI SUPER MINIATURES 
THE MICRO -6 .i- contained pocket radio. Size only 

x 1' x 11n. A marvel of modern minfa- 
turisation -truly amazing performance. Without a doubt the most 
advanced transistor circuit ever offered to home constructors -yet may 
be built in an evening. 

nComplete 
with earphone and detailed con- 

, 
! C n be builtt for only 59/6 All parts sold separately. 

(2 required). 

. 

printed 
THE SLIMEINE The new 

x iïß Microraplllloy cryar 
radio. 

g 8i9áá 
only 

I 
to assembled 

components 
AN 
available separately. 

FOR 49/6 
THE X10 only 1tmVV.. 

power 
or an 

amplifier 
output of 10 

with 
atts undistorted. FFrregluency 

Requires 
e 

i is flat i dB from 5 c /s. to 20 kc /s. Size only 6 x 3 x fin. Weight 5 oz. Built on printed 
circuit. Operates from 12 v. D.C. at 75 mA. quiescent. Circuit uses Post 

1 AVAILABLE READY 
power transistors. 

TESTED AND GUARANTERED £6.198.9 ß Free. 
3 pots for volume, Bass and Treble, 7/8 the 3 extra. Mains power pack. If required, 54/- 

E.M3. 4 -SPEED RECORD PLAYER boer'd nose wndiiié %call 
pick -up with ACOS G.P. 73/2 stereo cartridge. Cabinet space required 131 x 121 x 411e. A 
91n. metal turntable Is fitted. For use on 200 /250 volt A.C. Mains with Auto -stop. The 
stereo cartridge will play all types of Mono Records. 76'e, L.P.'s etc. i LASKY'S PRICE 79/6 P. & 

P. 
16 

This outstanding meter was featured by Practical Wireless in 
the Jan.. '64 issue. Lasky's are now able to oiler the complete 
kit of parts as specified by the designer. 
RANGE SPECIFICATION: D.C. volts: 0 -2.5. 25-50- 250 -500 at 
20.000 0/V A.C. volts: 0- 2.5 -50- 250 -500 at 1,000 0 /V. D.C. current: 
0- 50{.íA. 0- 2.550 -250 mA. Resistance: 0 -2,000 0. 0-2000. 0-20M0 
Basic movement: 40µA f.s.d. moving coil. With universal shunt 
full scale deflection current is 50µA. Size /finish: Black plastic 
case, 3f x 51 x Din. Controls: 12 position range switch: separate 
slide switch for A.C. volts -D.C. ohms: ohms zero adjustment 
riot. meter: meter zero. External connections: Two 9mm. sock- 
ets for test lead plugs. Power requirements: One 15V. and one 
1.5V. batteries. Complete with all parts and full construction 
details. 
Data and circuit available separately 2/6 refunded if all parts 
bought. Pair of Batteries, 2/5 extra. 

The "REALISTIC" Seven 
* 7- transistor Superhet. * 350 milliwatt 
output into tin. high flux speaker. * All components mounted on a single printed circuit 
board* Full med- 
ium and long-wave 
cover. * Plastic 
cabinet with carry- 
ing 

Ox34ln1, Blue/ 
Grey or all Grey.* 
Easy to read dial. 
*External socket 
for car aerial. 
* I.F. frequency 
470 Kc /s. * Ferrite rod internal aerial. 
Operates from PP9 or similar battery. * Full comprehensive data supplied with 
each receiver. All coils and I.F.'s etc. fully 
wound ready for immediate assembly. 
An Outstanding Receiver LASKY'S 
PRICE for the complete parcel including 
Transistors, Cabinet, Speaker, etc., and 
Full Construction 
Data. Can be built for j, 

P. & P. 4/6 
PP9 Batt. 3/9. Data and Instructions 
separately 2/6. Refunded if you purchase 
the parcel. 

REALIST1CSeven DE LUXE 
With the same specification as standard 
model -PLUS a superior wood cabinet 
in contemporary styling. ALSO a full 
vision circular dial. 

FOR ONLY EXTRA 
P. & P. as std. model. 

RECORD 
PLAYERS 
45 r.p.m. 6 volt 
Batt. Operated 
Complete with 
pick -up fitted 
crystal cartridge. Size only 71in. x ein. 
Fitted auto. stop and start. New and 
perfect. 
45r.p.m. Model 49/6 P. & P. 2/6 

45 r P.m (as illustrated)) 59/6 P. & 
e 
P. 

TRANSISTORS 
ALL &RAND NEW & GUARANTEED 
CET S1, +GET S5. GET S6, 2/6: 873A, 674P 
3/6; 0045, 0071, OC8ID 4/6: 0C44, 0070, 
0076, 0081 (match pair 10/6) 6/6; AF117, 
OC75, 

OgC200 
6/8: OC42, '0C43, 0073. 

0082DOC8; 24/8. , 
0020415/ -: 0C205. 00206 

TRANSISTORISED 
TELEPHONE AMPLIFIER 
Powerfully amplifies the incoming calL 
The pick -up Is suction fixed to phone. 
Battery -operated at negligible cost. 
Fitted with on/off switch end vol. control. 
Size: 41 x 3 x 1íin. Complete with PP3 bat- 
tery. LASKY'S PRICE 69/6. P. & P. 2/6. 

GUITAR PICK -UPS 
lin.AC1 

Crystal-high 
stol fingermboarde 

only 
clrews 

Complete with cable. 
LASKY'S PRICE 15/11 P. & P. f/- 

CG M35. Fully adjustable pick -up position 
carrier. Simply fixed. Separate tone and 
volume control. Heavy chrppme finish. 
Pick -up size 31 x 111n., control size 21 x 
11 in. Complete with long lead and lack 
plug. 

LASKY'S PP,10E F.9/6 P. &s 

L..,i1;SKY'S FOR D.I.Y. CONSTRUCTION .: 
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Service in Great Britain to both 

& HI -FI ENTHUSIASTS 
NOTE! ON RM POI GOODSCWHSILEI STOCKSP LAST 

SPEAKER OFFERS ! ! ! 
THE HARROW I2AII 
12in. That line, two -way 
speaker. 15 ohms Imp. Power 
Handling 15 -20 watts. Rigid 
die -cast frame. Roll surround. 
Bulk purchase before import 
Increase enables us to offer 
this quality speaker at this 
incredibly low price. 

LASKY'S PRICE 
£4.19.6 
WHARFEDALE WNA, 12 
1.2114. -15 O impedance. Plus density 14.000 oer'de. 
Max. Input 30 watt peak. Frequency range 25- 
4,000 c.p.e. Cone fitted with roll surround. 

WHARFEDALE SUPER S 

5iu. -mid -range and high frequency speaker. 150 
Impedance. Frequency range 300-17,000 c.p.s. 
Aiurmnituu voice coil. 
These two .peakers provide an ideal matched pair 
for a pup range Hi -Fi speaker system. Both brand 
new and divldually boxed. 

LASKY'S PRICE £12.19.6 
(P. A P. for extra) THE PAIR 

THE HARROW CV1 
VARIABLE CROSSOVER 

Gives variable volume control 07 Woofer and 
Tweeter. Strong metal construction. Size 4 x 2¡ 

loin. Screw tag connections. 

LASKY'S PRICE 22/6 P. & P. tie. 

NOW IN STOCK 
THE NEW STUDIO RANGE OF 

CELESTION HI -FI SPEAKERS 

TRANSISTORISED 
MICROPHONE MIXER 

The Harrow will mix 4 high impedao .- ehannela: 
mikes, tape roc's, tuners. grams. etc. 9 v. battery 
operated. Neatly styled, size only 6 x 21 x 2 9m. 
Standard Jack sockets. Complete with PPI halt., 
full circuit diagram and operating instructions. 

Model TM4 Mono 59/6 P. A P.o /o 

Model SMS Stereo 72/6 P. & P.2/8 

"HARROW" POWER PACK 
Battery eliminator-converts your battery 
portable to A.C. 1.1.111. Replaces 6 v.. 4¡ v. or 
9 v. batteries. State voltage required when 
ordering. Size only 3 x 2 x 24 in. 

LASKY'S PRICE 29/6 P. & P. 118. 

INTERNATIONAL 'TAPE 
Famous American Brand -Fully Guaranteed 

gin. Message tape, 190ft 3 
Sin. Message tape, 225ft 4 1 

3in. Message tape, 3000í 7 

3in. Triple play, 450ft., Mylar base 12 
41n. Triple play. 900ft. Mylar base 22 
bin. Double play. 1,200ft., Mylar base 1.5 

bin. Long play, 900ft., Acetate base 10 
bin. Standard play, 00011., P.V.C. base..,, 8 
bin. Triple play, 1,80016. Mylar base 42 
blia Long play, 1,200ít., Mylar base 15 
blini Double play. 1,00011., Mylai base 22 
51ím Long play, 1,20Uft., Acetate base 12 
14in. Standard play, 850ft., P.V.C. base 11 
Of in. Triple play, 2,400ft., Mylar base 55 
71n. Standard play, 1,200ft., Mylar base 12 
71n. Long play, 1,800ft., Mylar base 19 
71n. Doubla play, 2,400ít., Mylar base 25 
71n. Long play, 1,800ft., Acetate base 15 
7in. Triple play, 3,600ft., Mylar base 75 
P. A P. 1!- extra per reel: 4 reels and over Post Free 

1025 

THE NEW "KUBA" 
IMPORTED AM/FM 
STEREO RADIOGRAM 

CHASSIS 
long, medium and stnrct waveband cover- 
age plue VHF FM. Plano key wave- change. 
Separate flywheel tuning on AM and Flt 

Ì 1 z Bass, treble and balance controls. Magic - 
eve tuning indicated. Ferrite rod aerial. The very latest pnnted circuitry. Provision for multiplrx- 
adaptoi. 5 valves -line spi ECC85 EC11801, F.CC83, ELIAS EAF801. Full vision tuning scale, Mao 

21 n fiin. Oc-a.all diniensioo: 21 x 04 x cira. Made to the very highest standards. 

LASKY'S PRICE 29+ GNS. Carriage &Innteanee 12/9 exl . 

SUPER TAPE RECORDER OFFER 
SIEMENS S 

TAPE 
RECORDERS 

High precision machines arenas a maximum of 
facilities ,or the enthusiast and connoisseur. Excep- 
tional One performance standards ensuring superb 
reproduction. All models have the following general 
specification: Compmteiy self contained. Record. 
replay and Audio amphllers built in. All tran- 
sistorised -no warming up period. Three beads - 
separate record, replay, erase (also provides sound - 
ou -sound recording). Three speeds -7{, 3f, 19 
i.p.s. 4 tracks. Taker 7in. reels. Record level 
indicators on both channels. Remote control 
facilities. Other facilities on these exceptional 
machines include: push button controls; tape end 
stop; separate switched bass boost and treble cut: sep. Inputs for 2 microphones, 2 radios and 2 pick -urp 
with provision or mixing 3 Inputs. Outputs provided are 2 _ at 4 hiss; 2 sets headphones; '2 external 
amplifiers. Power output 24 watts per channel. All heard ., boxed d full- guaranteed. 
MODEL 12 (illustrated.. Seif contained portable LASKY'S PRICE 59 GNS. with 2 built in speaker:. List price 94 gns. 

MODEL 14 built on a contemporary styled wood I ASKY'S PRICE 49 GNS plinth with one bull, In speaker. List price 87 a-us. 
Carriage and insurance lb.. extra on each. 

VIKING "TRANSISTOR 50" 
50 watt amplifier. Superb amplifier for all music and 
P.A. work -ideal for guitar, groups etc. Fully tran- 
sistorised for maximum efficiency. 4 inputs with 
mixing facilities plus reverberation /echo chamber. 
Bass and treble controls. Fully built and guaranteed. 
In strung wood cabinet covered in washable material. 
Size approx. 2.2 x 10 x 6ìn. Output imp. 15 ohms. 
For operation on 2001250v. A.C. mains. 

LASKY'S PRICE 45 GNS. 

VIKING "SOUND 30" High quality guitar and PA. .amplifier. A.C. Mai 
operated -30 watt output. 8 i 

ne 
nputs. Fitted with 4 

separate volume controls lui mixing. also Bass and Treble controls. 15 ohms out. British made- highest 
quality components used throughout -full- guaranteed. ln strong portable use, Woe approx. 20 x 9 x bin, 

LASKY'S PRICE 35 GNS. Carr. a Pack 7/6 extra. 

MATCHING LOUDSPEAKER SYSTEMS 
Will handle up to 90 watts. Suitable for both the "Sound 30" and 'Transistor 50°. In door standing 
enclosure styled to match amplifiers. Fitted with two 12in. special C.00iimaas Full Range speaker. 

LASKY'S PRICE 33 GNS. Carr. a Pack Ia+ 

THE BH 14 AMPLIFIER High quality 14 watt power amplifier with basa and 
treble controls and separate volume controls on each 

input. Output 3 or 15 ohms. Valve line -up: 2 x ELSA, 1 x EF86, BCCE3 and EZ81. Frequency res. 
15 eis -26 Kole. Ideal for the tit -1 enthusiast or for guitar amplifier. Geld hammer finish wtth Perspex 
front panel. Complete kit of parts with detailed LASKY'S KIT PRICE 10 GNS. construction data. Instruction book avail. sep. 1/6 
AVAILABLE READY BUILT AND TESTED LASKY'S PRICE 12 GIS. Poet and Packing .7/6 

B.S.R. AUTOCHANGEIRS -BRAND NEW 
AT LOWEST EVER PRICES 

All brand new and tulip goaraniaed- -complete with cartridge ad 
stylus. 

UA1e 4 speed, mains 24.19.9 
DA14 4 speed. 9v. battery operated 25.19.9 
VASA 4 speed, mains i 96.19,9 

Add 5/- carriage and packing on each. 

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

BOTH OPEN A LL DA Y SAT. Early Closing Thurs. Mail Orders to Dept. X. W., Edgware Rd. Open all day Thursday. Early dosing S9. 

LASKY'S FOR SPEEDY MAIL ORDER. SERVICE 
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Brand 
checked 

VALVES 
AC/HL 4/6 
ACP4 6/- 
ACOPEN 51- 
AL60 'bl- 
ARB Si- 
KY 3/6 
ARP3 8/- 
AKP12 2/6 
ARP21 7/- 
ARP24 3/6 
ALiP34 4/- 
ARTPI 61- 
ATP4 2/3 
ATP7 5/6 
AU7 55/- 
RLö3 10l- 
BB4 B!- 
BB5 20/- 
B884 87/6 
82134 181- 

BT35 251- 
BT45 1501- 
BT83 36l- 

C33 9/- 
CV71 S1- 
CV77 5/- 
OV102 1/- 
0V108 4/- 
OV4014 71- 
CV90t6 6/- 
CV4025 10/- 
CV4046 40/- 
CY81 5/6 
Dl 1/6 
D41 8/8 
D61 81- 
D77 813 
DAM 12/6 
DAN 761- 
DAF96 01- 
DD41 4/- 
DET5 8/- 
DET20 2/- 
DEWS 161- 
DF73 5/- 
DF91 3/- 
DF92 8/- 
UF98 61- 
DK92 6/6 
DH96 516 
DL92 5/- 
DL93 6/- 
DL94 5/9 
DL98 5/6 

new individual! 
and guaranteed C 

Ul.ntu bi- 
DLH19 151- 
EWE 231 
E1148 216 
E1266 50/- 
EI415 30/- 
E1324 12/6 
EA50 1/- 
EA73 7/- 
F.ABC30 5/- 
EA91 3/8 
EAF42 8/- 
EB34 1/8 
EB91 3/_ 
EBC23 01- 
EBGI 71- 
EBC81 61- 
EBF80 5/. 
EBF89 /6 
EBF89 819 

ECg3 12/6 
EC70 4/- 
EC90 2/- 

Elu',8C81 41- 
ECC82 bi- 
ECC83 6/- 
E6C84 5/6 
ECC8S 6/8 
ECC91 41- ECM 71- 
ECH42 8/- 
ECH81 5/- 
ECH83 7/6 
EC1A0 5/6 
ECL82 7/6 
ECL 101- 
ECL86 10I- 
EF34 2/6 
EF36 3/4 
EF37 71- 
EF39 6/- 
E140 el- 
EFSO 2/6 
EF62 el- 
EF53 4/6 
HF65 8/. 
EF71 7/6 

EF72 51- 
EF74 4/- 
EF80 5/- 
E081 6/- 
EF85 4/8 
EF86 6/- 
E089 3/9 

Y'' 

Le 91 219 
EF92 2/_ 
EF95 6l- 
EF183 8I- 
F.FL84 81- 
EHTI 8001- 
EL3-' 8l9 
EL34 10/- 
EL31i ál- 
EL38 17/6 
EL4I 7/- 
EL42 8l- 
E1.5U 8/- 
EL81 8/_ 
EL83 6/8 
ELM 6/- 
F.L63 81- 
F.L91 4/6 
EL95 5/- 

EM81 7/tl 
EM84 6/S 
EMBß B/. 
EN31 101- 
ESU208 6/- 
EY51 6I6 
EY86 6/- 
EY91 31- 
EZ40 6/_ 
E7.41 616 
EZ80 6/8 
E7.81 3/8 
F/0067 61- 
F,8061 6/- 
F/6063 41- 
pW4/6006/6 
FW4/8008/6 
01/2360 9!- 
01/371H19/ 
050I20 2/- 
07.32 14/- 
07.34 1g/- 
H03 7/- 
HK54 22/6 
HL12200101- 
HL2K 2/8 
HL23 el- 
HL23DD5/- 
H1,41 91- 
HVRt 9/- 
K3A 30/. 
KTBC 22/- 
HT82 8/- 
KT330 61- 
KT44 5/9 
KT63 4/- 
KT66 12/9 

Krtl7 
l4.;,- K1'76 

KfWöl 4/6 
K'l'WUS Y!- 
KT/. I. 
KT'Löa 5/. 
LI^! l01 
Lnx '/- 
11+100 BI- 
M8I42 121- 
M114 5/- 
MHLD610/ 
Müì ül- 
N10b bi- 
NE17 7/- 
NOT2 10/- 
UB3 71- 
0C3 S/- 
OD3 5/- 
024 4/ 
OZ4A 6,- 
P(x84 5/- 

P(/C1+9 101- 
pCF80 5/- 
YCF82 6/6 
PCF84 61- 
PCL61 91- 
PCL82 61- 
PCL89 818 
YCLö4 I- 
PCL88 91- 
PEN25 4/C 
PEN46 SI- 
PEN'LOOA8/ 
PL38 7I8 
PL3' lel- 
PHI 7/- 
1L82 61- 
PIAS 5/- 
PL84 6/6 
PM24A 51- 
PT15 10l- 
PT25H 7/8 
PT2bM 7/6 
P%4 14/- 
PX25 B/- 
pY33 816 
PY80 5/6 
PY81 5/6 
PY82 5/- 
PY83 61- 
PY800 6/6 
PZ185 91- 
PZ1-76 121- 
QP21 el- 
QP25 61- 
QP230 6/- 
Q8150115 

10l- 
Q896/10 6/6 
QH1Y02 81- 
QV04/7 8/2 
R3 6/- 

KU4/1250 
60/- 

KK72 61- 
8I30 12¡8 
+L3UF 151- 
3P- 8l6 
BP41 116 
BI'Hl LIB 
8N2111 3/6 
8TV280140 

12/6 
BTV7018081- 
9UY150A 

101- 
141 6/6 
TP22 5/- 
TP26 15/- 
TT1I 5/- 
TT35 Sbl- 
TTR31 45/- 
TZ0520 4/- 
TZ20 18/- 

U81Ú 30/. 
l'1Y/4 8/- 
1/17 5!- 
U16 6/- 
U25 111- 
U27 81- 
U62 2/- 
UABC80 4/6 
UBC41 61- 
UBF80 5I8 
UBF89 6/0 
URL21 11l- 
UCC86 6/6 
UC'H42 816 
UCH81 6l- 
UCL82 el- 
UCL89 101- 
UF41 71- 
UL41 6/_ 
UL84 5l8 
UUb 7/- 
UU9 B/6 
UY21 7/6 
UYeb 5/. 
V1120 4/. 
V1507 5/- 
V1924 g0/- 
V2023 13/6 
VMP46 12/ 
VP23 S/- 
ypql 6/- 
VP138 BI- 
VR99 8/- 
VR1051306/- 
VR150I305/- 
V1'4C SW- 
VU93A gl_ 
VU39 6/- 
VX3266 4/. 

íV21 bi- 
W116 8/- 
W110 6/- 
Xlltl 81- 
X14:, Si- 
Xeö 716 
YF 1/- 
Y'69 5/- 
yö5 4/- 
Y86 81- 
gyl 81- 
7.800D g0l- 
7.801U 101- 
lA9 8/- 
IA5GT 5/- 
IB22 Spl- 
1C6UT 61- 
1118OT 6/- 
lE7G 7/8 
1F2 81- 
106GT 6/- 
1L4 El6 
11LA6 61- 
iLCB 7/- 
11.H4 4/- 
1N21B 41- 
IN43 4/- 

11740 b/- 
1R6 316 
184 5/- 
188 9/6 
1T4 2/- 
2A3 51- 
2A5 61- 
2826 81- 
2C26 '1- 
2C26A 3/- 
2C34 2/6 
2C43 12/0 
2C45 22/6 
2C48 501- 
YC61 121- 
2D21 6/- 
4%2 SI- 
3A4 4l- 
3A/108A20/- 
3A/46J 35/- 
3A/1671M 

25I- 
3B7 61- 
9B24 5/- 
3BYd lál- 
3Dß 41- 
9E29 01- 
3QSOT 7/- 
384 41- 
:fV4 6IB 
4(727 851- 
4D1 91- 
5A173O 6/- 
5A174G 61- 
5114GY 9/- 

6T4 il- 
3U40 41C 
:,ViU 8'- 
3X4U ,;Itl 
.iybG 41- 
5Y3GT bi- 
SYaWOTB 

9p 
b'L4G 6/ö 
üAB7 91- 
öAC7 21- 
eAG6 2/6 
,iAl:7 
5AH6 Si: 10- 
eAJ5 8!d 
6AJ7 8/- 
6AK5 51- 
8AK7 8/- 
,AL5 $/ 
6ALSW 7/- 
5AM5 2/B 
flAMfi 4/- 
5AQ5 7l- 
liAQSW BI- 
5AB5 91- 
6ABflW 9l- 
6AH711 2216 

5AÚ6 
8/6 

6AX4 dl- 
5040 3/- 
dAî el- 
688O 2/6- 
8BA8 91- 
6BA7 5/- 
ORLö 41S 
6RJ7 7/- 
öBR7 BI- 
eBW6 91- 
6C4 2/- co 66 216 
6CDGT el- 
6Cö 4/- 
6C60 31- 
6CRG 3/- 
üCH6 1/6 
6C21 801- 
ODO 31- 
6E5 6l- 
6Fá0 bl3 
6F6GT 519 
6F6U 41- 0 61 
6F8G BIB 
BF1'2 4/6 
6F13 6/- 
6F'J_' 41- 
BF:S3 81- 
BnflQ 8/6 
8Hl 61- 
6H6M 118 
5J4 91- 
6J4WA 101- 

úJb 8/6 
eJSU 21- 
6,16 316 
'iJ6W ü/- 

.iJiU 
el- 

^J'M 8I 
868U1 WO 
6K7U 2/- 
6K707 4/9 
6H8U 31 
'IKBUT 8/3 
6K8M 

1821/6. %5 121- 
eLSU 8/- 
5L6 91- 
fiL6G 61- 
el. GA 7/6 
^L70 y_ 
61,:W 4/6 
dLU'20 5/9 
6N7 6/- 
6N7U 6!9 
6Q7U 61- 
OIt7 6/8 
6A7 1- 
riHA7QT 6!8 
66K7GT 9l- 

6BC76T 51- 
6807 5/- 
6BFOT 5l6 
6HH7 81- 
öBJ7 6,- 
6BJ76T á/6 
5NJ7G 6l6 

662C.; GT eH1.7GT ele 
RBN7 3/6 
6BQ7 61- 
8897 2/- 
6U40T 9/6 
6V6ü 6!- 
6Vr,GT 5/8 
6V6M 8l- 
5X4 SIB 
fl\SG 61- 
e7.áüT 518 
nY6G 61- 
6-30L2 10/- 
6Z4 51- 
7B7 7/6 
7C5 10l_ 

7C7 81- 
7H7 7!8 
7Q7 71- 
7V7 5/- 
724 4/8 
8D'2 2/6 
9US 3l- 
9ll6 318 
11E3 3718 

l'2A6 2/6 39 d/- 3725 6l. 
12AH7 5l- 75 5/6 úO64 71- 
bAH6 11 - 76 5/ 63ìñ öl- 
i_Al'7 y/- 7, 6/6 üU60 22/- 
1_AUi 5/- 7 N. i19:í 118 
1zAX7 BI- 80 6Ig 7475 "/- 
uA1'7 L01- 61 1- dU11A 861- 
12ISAü 5/6 6? /- örr=U 81- 
IYBEtl 7l- 84 81- 9001 S/- 
12BH7 "I- 86A2 SI- 9uu2 4lö 
t1uö 81- 'lIOVPT 90u3 81- 

2/- 7-pin we 9004 2/6 
I2JSOT Y/8 Y13BG 6/. UUOö 2/6 
12J7U1' 616 sor 71- 
12K7UT 21- 220111 4/- C.R. Tn60t 
1zKöM 10/- 225 DU 91- C'V1596 
I2Q7UT 3/8 307A 6/t ,O9J1 55/- 
l'2B1.i 7/- s1 ßá!- E4504;Bi16 
12BC7 41- 350R 81- '- LLB07 dl- 367A 701- VCRB7 281- 
128H7 SI- .YdöA 6/- VCR336801- 
LnJ7 6/-_ 3b3A lbl- VCß138.A 

leeKTGP / 446A 8/- VCR139e ( s1s -O:iA 30/- 85/- 
l'1BR7 51- 1[r.SA l0l- VCH517B 
12Y9 YI- 7158 801- 901- 
1.2L7 -/_ me 3/- VCR517C 
15llY Br 

8WA 
1.15/- 
81- öF'PT V!- 

lu0s 10/- 803 2g10 5CP1 80/- 
1906 9/- 807 8!- 5FP7A 12l- 
1007 61 p08 81- 
I9HI 61- 811 1716 Photo Tuber 
lUMl 51- 813 68/- CMUB 61- 
21114 131- 816 35/- GHlfi 12/6 
21B6 91- 829A 80/- 931A 55/- 
YDLfiGT 829B 601- ü097C SSO/- 
2áYS 830B 4/- 
2524G b32A 45/- óPeefu 
257.5 7/6 832 16/- Va,ves 
25Z6GT 8/8 837 9/- ACTS 18 
?5U7 0l- 849 6/- ACT9 112 
8U 5l- 860 301- H301 14 
3oC15 6/6 866A 14/- KHN2A 
30F5 6/8 884 10/- 18.10.0 
90FL3 10/6 964 4I6 1224 251- 
30P19 lgl- 9b3 2/6 2122 02.10.0 
30PL1 8/- 956 2!- aJ64 £3 
3516GT 7/- 957 bl- 41iA 80/- 
35T 17/6 958A 4!- 8J192IE 
85W4 5/- 

161Y 5/- 187.10.0 
357.3 81- 714AY 14 
36Z4UT 6/- 181ö 8!- 723A /B 501- 
FUJI` el- 1016 61- 725A 891- 
37 4l- 1622 32/- 7261. 191- 
38 41- 16Y5 8/- 
a1.MP 41- 1826 3/- Tteasüton 
44A1160N 1629 /6 GC44 61- 

861- 1051 61- UCae 71- 

sáéGT B 4U43C 13/6 0071 51- 
4063 8/- OCî2 6¡. 

57 BI- 4S18C SO/- -0Ctl1 °I- 
58 61- 5704 9/- °C8? 10/- 

MAN OTHERS IN STOCK include Cathode RaP Tubee and 8peeio/ Eaters. All U.K. orders below £1. F. & P. 1/t over £1. L/-; over £3, P. & P. tree. 
Owing to 16% surcharge a few of there veivee will be increased by 111%. C.U.D. 2/6 extra. Oversee. Postage ex ra at coot 

MARCONI COMMUNICATION WELL PROVEN RELIABLE COM- 
RECEIVERS CR.I50 Frequency MUNICATION RECEIVER P.C.R.2 
coverage 2 -60 Mc /s in 5 bands. Two Ifs --.. 
Ist 1,600 kc /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20-40 dB from 30 -60 Mc /s. Self- checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanoa' 
bandspread. Metering and visual tuning 
indicator. Bandpass from 100 c/s to 10 kc /s 
in 5 stages. Acoustic filter associated with 
100 c/s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, 049. Mains 
P.S.U. by P.C. Radio 04.10.0. Carriage 30' -, 
CR.150 /2. Frequency coverage 1.5 -22 
Mc /s in 4 bands, all other features as in 
CR.150 Price 035. Carriage 30' -. 
P,C. RADIO 'SmainsP.S.U.forabove,90' -. 
SEALED HI -SPEED SIEMENS RE- 
LAYS 1700 x 1700 ohms 15'- P. & P. 1'6. 
SIGNAL GENERATOR MARCONI 
TF 995A -I. Range 1.5 -220 Mc /s in 5 

bands. Output voltage variable in I dB 
steps from 1µV to 100 mV. Carrier may 
be unmodulated, frequency modulated. 
amplitude modulated, or simultaneously 
frequency and amplitude modulated. 
Frequency deviation is variable from 
25-600 kc /s for FM and modulation 
(internal 

P C RADIO LTD Crystal 
or external) up to 50 x far A.M. 

calibrator for checking frequen- 
cies incorporated. Incremental frequency 
control. Fully checked and guaranteed. 170 GOLDHAWK ROAD, W.12 Price 088.15.0. Carriage in U.K. 30' -. 
CHR HIGH RESISTANCE HEAD- Shepherd's Bush 4946 
PHONES. New, 14' -. P. & P. 1'6. Open 9 -5.30 p.m. Thursday 9 -1 p.m. 

Made by Pye), 128. kc,s -350 kc /s. 
525 kc /s -1600 kc /s. 6 Mc/s -22 Mc /s. 
Overall sensitivity 1 -24V. S /Noise ratio 
10 db at 60. Circuit incorporates an 
RF stage, two I.F. stages, tone control, 
A.V.C. antenna trimmer. 6V6 output. 
Set in luliy working condition together 
with headphones and speaker plug., 
07.12.6. Carriage 15' -. 
Ditto but with built -in power supply for 
210 -250v. A.C. 09.19.6. Carriage 15' -. 
EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1,00011, 10011 
to 200,0000. With test leads, leather 
carrying case. Tested ¿4.19.6. P. & P. 3'6. 

PANEL METERS (round) 
0 -50 microamps 2 #' D.C.'" 40'- 
0 -100 microamps 2" D.C." 35'- 
0-100 microamps 2 #' A.C. 30' 
0 -200 microamps 2" D.C. 32'6 
0 -500 microamps 2 }' D C. 30 /- 
0-500 microamps 3 }' D.C. 3716 
0 -I mA" 2' D.C. 19/6 
C -I mA 3' D.C. 35'- 
0-1 mA 3' D.C. "' 35'- 
0-5 mA 3' D C. 45'- 
0-100 mA 3 #' A.C. 22/6 
150 -0-1,500 mA 3' D.C. 29'- 
0 -500 mV 3}' D.C. 32/6 
0 -5 V 3 ' A.C. 22'6 
0 -15 V 2- A.C. 17/6 
0 -50 V 2 }' D.C. 28'- 
0 -150 V 2 }' A.C. 24'- 
0 -500 V (shunt) 2 } D.C. íO'- 

0-10 kV 2 }' D.C. 63/- 
""Weston". as usually used in H.R.O. 
as "S" meter. "'Protection type 

STABILISED POWER SUPPLY 
UNIT TYPE 1280 (EDISWAN) with 
5 independent outputs. 
.1. 0 -300v. 150mA m tered and regulated 
2. 6.300v. 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. 
STABILISED POWER SUPPLY 
UNIT TYPE R.I095 (EDISWAN) 
with 2 independent outputs. 
1. DC 12G -250v. 50mA metered and 

regulated 
2. AC 6.3v. CT 3 amps. 
Stability 0.02% Price 118. 
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Here's vital time-saving data 

nad 

to earn money for you! 
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 the vast 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 55,000 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, Entisonio,é-Eumig, Ever 
Ready, Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.H.C., G.E.C.. Gramdeck, 
Grundig, H.M.V., Invicta, K -B., Magnavox, Marconiphonc,Masteradio, hIchilickteghtlgaltiallik 
Murphy, National, Newmatic, Pageant, Pam, Perdio, 
Peto Scott, Philco, Philips, Pilot, Playmate, Portadyne, TELEVISION 
Portogram, Pye, Pye Telecommunications, Radiomobile, 

RADIO Raymond, Recording Devices, Rediffusion, Regentone, 
Retra, Revelation, R.G.D., Roberts' Radio, Sobell, RADIOGRAMS 

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

RECORD REPRODUCEBS 
U.K.W., Ultra, Vidor, Volmar, Walter, 

CAR RADIOS Waltham- Standard, Zenith. 

POST COUPON NOW FOR 

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

If under 21 your father must fill up coupon. 
If married woman your ¡unhand must jig u W. To: George Newnes Ltd., 

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

Please send Newnes 

Full Name 
(BLOCK LETtERS) (Mr., Mrs-, -Miss) 

RADIO & TELEVISION Address 
SERVICING without ob- 
ligation to buy. In 8 Tick v where ebpambda 

days I will return it or 'awoken eelettls- 

post only 16/- deposit, Occupation My Property 

then 16/- monthly for 20 Rented enturelshed 

months, paying £16 16s. Signature Parents' Home 

in all. Cash in 8 days (Mr., Mrs., Miss) _Furnished Atom. 

(RV)41/109S Temporary Address £16 16s, 

L J 
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LOUDSPEAKERS 
We supply a 
complet e range 
of Coodmans. 
Wharfedale, 
Stentorian, 
TSL Speaker 
Units and 
complete sys- 
tems. A com- 
prehensive 
leaflet is avail- 
able on request 
Haie covers 
t e c h n i c a l 

sp eu I lion t o ns 
and prices of 

neatly 50 types Including :- 
Celestfoa Model C11512 ta. Illustrated) 
£11.10.0. Celestion Model C12012 
016.10.0. Stentorian 11E812 5 watts 
88.16.0. Stentorian HF1012 10 watts 
54.12.0. Goodman. Ariette 8 6 watts 
05.5.7. Goodman. Amour 10, 10 Watts 
58.5.11. Goodman. Axiom 201, 15 
watts £10.17.4. Wharfedale Soper 
8 /R8 /12 /DD 6 watts £8.14.2. Wharfe- 
dale Golden RS /DD s watts 27.17.5 
Wharfedale RS /12 /DD, 15 watts 
811.10.0. 

Guitar Speaker. Include: - 
Wharfedale W12E3 15 watts 110.10.0. 
Wharfedale W15EG 20 watt. 117.10.0. 
Goodman. Audiom 51B, 15 watts 
09.2.8. Goodman. Axiom 61E. 20 
watts, 514.7.8. 

Carr. and Inc extra 

THE TRAVLER Mk. II 
CAR RADIO 

Our ready built transistor- 
ised car radio for only 

92 Gns. 
P. P. (5/- 

including 7 x bin. speaker 
fitted to battle, fixing 
brackets, filter unit, ail seat, and bolts with fitting ...actions. 
STAR FEATURES * Handsomely Styled * Milliard Valves and Transis-ors * Push 
Buttons. * l l watts Output. * Long and Medium .Vavebands. * Quality Speaker (E.M.1.). * Easily fitted. * Railio Luxem- 
bourg land many other foreign stations). * 12 -v lit l'n.Bive 
Earth only (applies to 99.4°/s of care on the road).* Amer,' one, 
7 x 2 x yin. depth. Optional extras: 3- section chromium plated 
weatherproof telescopic aerials type 1, 17m. /441n. 1)/8. Type 2 
2in.l43in. 29/8, both plue p. a p. 2/8 if purchased separately. 

THE "HIGHWAYMAN" 
CAR RADIO 

TO BUILD YOURSELF 
Similar In appearance to above but with on /off push -button 
switch. Complete set of parts only V.19.6 fa{! sts 

P. 4 P. el- AAI .7 

MICROPHONES 
AIM, Crystal Model M1C 45/1 19/8 
Aooe "Stick" Microphone Crystal. 

M MW 89/1 32/8. p.303 Dynamic 
High impedance Desk Microphone 
complete with Stand, Metallic Green 
Finish 5 ens. BM.B Quality Crystal 
Microphone with Muting Switch. 
Complete with Lead, Neck Harness 
and Removable Stand Adaptor 89/6. 
Matching Table Stand 12/8 extra. 
DX.29 Dynamic High Impedance. 
Black Crackle Finish with Desk Stand 
59/8. DM.301 Uvuaonc High Im- 
pedance with On/Off Switch. Omni - 
directloual. Chrome plated diecast 
frame 99/8 DM.304 Dynamic Dual 
High or Low with On /On Switch. 
Satin chrome finish 99/8. DM.107. 
Dynamic High Imp. with Switch. 
Chrome and black enamel finish 89/8. 
MICROPHONE STANDS 
M8.4 3 section door stand 59/8. 
MS.8 2 section door stand 105/ -. 
MS.2 2 section desk stand 82/8. 

P. S P. 2,6 extra on all above. 

BULK TAPE ERASERS 
DUVIDAL MODEL NT.120. Com- 
pletely erases old recordings in 
seconds. Suitable for all sixes up to 
Tin. 230 /2500. A.C. Size 41 x 4 x 395e. 
Price 4 Gas. P. A P. 3/6. 
MODEL NT.178. As above but for 
all sizes up to loin. Sise'74 x 44 x 3tin. 
Price 5 Oos. P. .t P. 4/6. 

TAPE HEAD DEMAGNETIZER 
DUVIDAL MODEL NT.200. Ensures 
top performance from recorder heads 
at all times. 230/250v. .A.0. Price 29/8. 
P. 6 P. 2/6. 

ETERN 
GREAT BRITAIN'S GREATEST 

STERN -CLYNE HI -FI EQUIPMENT complete 
KIL 

Ready built or Kit of Parts of 
parts 

Ready 
built 
and 

tested 

Carr. 
and 
Ina. 

Stern Mono -Gram Amplifier 3 watts 14 10 0 18 0 0 3/6 
Milliard 2 valve Audio Pre- amplifier 18 6 0 29 10 0 5/. 
Mallard 3 valve Audio Pre -amplifier 110 0 0 113 13 0 4/- 
Mallesd "84Y' Amplifier with Tone Control Unit 33 /RC 3 watts 18 8 0 111 10 0 8/8 
Mallard "6.10" Main Amplifier Model 6.0 /111. 10 watts 210 0 0 918 10 0 6/8 
Mallard "6.10" Amplifier with Tone Control Unit. 10 watts 112 0 0 018 0 0 7/6 
Stern Twin Three Stereo Amplifier, 3 watts per Channel - 09 0 0 5/- 
Stern Twin Three Stereo Amplifier in Portable Case with Two 

Speakers and Leads - 118 10 0 10/- 
Mallard "10 +10" Stereo Amplifier. 10 watts per Channel 118 0 0 120 0 0 8/6 
Mallard "10+10" Stereo Amplifier with Passive Control Unit £20 0 0 224 0 0 10/- 
Mallard Dual Channel Pre -amplifier 112 10 0 215 0 0 7/8 

The above two Items purchased together £27 0 0 234 0 0 10 /- 
Mullard 4- channel Electronic Mixer Unit Model 2H for 2 Mice 

Radio and Gram. 28 8 0 5/- 
Mollard 4- channel Electronic Mixer Uni; Model IL 510 5 0 - 5/- 
RF /TES Tape Amplifier with Power Unit £13 18 0 519 0 0 7/6 

Type "C' Tape Pre- amplifier with Power Unit 214 0 0 219 10 0 7/6 

Inetructlon 
book 

evadable 
separately 

2/6 

2/- 
3/6 
2/- 
2/- 
2/- 

3/- 
3/- 
i/- 

2/6 

2/8 

5/- 
3/8 

STP -1 Tape Pro -amplifier with Power Unit, Mono and Stereo., 222 0 0 228 0 0 8/6 6/- 
CR3/S Tape Recorder with Studio Deck £33 - 8 0 15/- 8/- 

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

TAPE EQUIPMENT 
AND ACCESSORIES 
AMERICAN ACETATE TAPE 
lin. 600ft. Standard 5/8 
lia. 900ft. Long Play 10 /- 
51i. 1,200ft. Long Play 19/8 

AMERICAN MYLAR TAPE 
39In. 60011, Double Play 11/8 
7i. 1,200ft. Standard Play 12/6 
lin. 1,200f t. Double Play 15/- 
71n. 1,800ft. Long Play 20 /- 
531. 1,800ft. Double Play 22 /8 
71n. 2,40011. Double Play 25/- 
BEL OLEER ACETATE TAPE 
Sin. 600ft. Standard 12 /6 
51m 900ft. Long Play 15/- 
52m. 1,200ft. Long Play 18/8 
7M. 1,200ft. Standard 18/8 
7in. 1,800ft. Long Play 26/- 
Postage and Packing 1/- per Reel. 
extra, 4 or more Reels POST FREE. 

FULLY AUTOMATIC TAPE SPLICER 
19/8. P. Si P. 1 /6. 

PLASTIC TAPE SPOOLS 241n. 1 / -; 
31n. 1/8; 41n. 2/ -; 51n. 2 / -; 66tH. 2/3; 
lin. 2/8. 

PLASTIC SPOOL CONTAINERS, For 
spool sires 5in. 1/8; SIla. 2/ -; 7m 8/8. 
Any single item plus 6d. P. A P. 
Orders over £1 poet free. 

We carry fully comprehensive stooks 
of Tape Recorders, Decks and 
Aceessories at all Branches or order 
with confidence by mail. 
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RECORD PLAYERS 

Garrard SRP1O Single Player £5.9.1. 
Carr. and Ins. 4/6. BSR UÁ15 Auto. 
changer 25.19.8. Garrard Autoelim 
Autochanger 96.10.0. Garrard AT6 
Autoohenger 910.19.6. B8R Super 
Slim Autochanger 99.19.6. Garrard 
AT5 LM Autoehanger 13000LM) 
111.11.11. Philips AG1016 Otereo/ 
Mono Record Player 912.12.0. 

Carriage and Ins. 5/- on above. 

Garrard 4HF Single Player 116.17.8. 
Goldring Lenco Model 88 Trans - 
cription Turntable 218.18.5. Garrard 
Laboratory Type "A" Antochangcr 
219.15.0. Garrard 801 Strobe Tran- 
scription Turntable 122.0.5. GoIdring 
Leneo 0L48 with 500 Cartridge 
121.19.0. Goldring Lenco GL70 less 
Pick -up Head 927.9.4. 

Carr. and Lo.. 7/6 on above. 

Doscriptive leaflet Including price. 
with alternative oartridgee, dimen- 
sione, terms etc., tree on request. 

NEW LOW PRICE 

COMMUNICATION 
RECEIVERS 

Model HE 40. Fregoency range 550 Re /s -30 Mc /e in 
4 bande. PFSC 219.19.0. Carr. 10 / -. 
Model HE M. Frequency range 550 Ke /e -30 Me /e In 
4 bande. PFTC ì 184.13.0. Carr. Paid. 
Model KT 3120. Specification as 11E -30 but offered as 
complete ki 01 parts. l'BICE £20.5.0. Carr. Paid. 
Model HE ®. ,requency range 540 Kepi-SO Me/e and 
142 -148 MCA is 5 bands. 41111E 161.19.0. Carr. Paid. 
Model EA e3. Frequency range 550 Kc /e -31 Mc /e In 
4 bands. PLiliO £25.4.0. Carr. Paid. 
SterOite 90 ' n t Transmitter 
Band coverage 80 - 40 - 20 - 15 and 10 Metres. 
PRICE 180®.5_ Carr. 15/.. (D.P. Terms available). 
Send S.A.E. toe lolly descriptive broehare. 

TUNER UNITS 

ARMSTRONG 
Mono /Tuner Amp. Model' 127M 
226.10.0. 
Stereo/Tuner Amp. Model 121' 137.10.0 
AM /FM Tuner Model 228, 128.15.0. 
FM Tuner Mode .224 222.10.0. Carr. 
and Ins. 7/6. 

STERN FIDELITY Mk. II VHFIFM 
Built. and Tested ¿14.5.0. Carr. and 
Ins. 5/ -. 

JASON 
FMT1 FM Tuner, Kit of Parts 26.16.0. 
FMT2 FM Tuner, Kit of l'arts £10.12.6. 
FMT3 FM Tuner for Fringe Areas. 
Kit of Parte 211.5.0. 
PETS FM Tune, 120.0.4. 
JTV2 /FM /TV Sound, Kit of Part. 
215.15.0. 
Carr. and Ins. on above 51- mob. 
TRIPLETONE 
FM Tuner unpowered. 218.19.6. 
FM Tuner Sell- uowered. £15.14.L 
Carr. and Ins. a/. each. 
Descriptive leaflets free on minced.. 

Please elate model required. 

ELNJE 
ELECTRONIC HOBBIES ORGANISATION 

DOUBLE FEATURE 
PRE -AMPLIFIER 

Input e for 
microphone, 
crystal or magnetic 
piek -u pe, 
tuner unit. 

and in addition 
offers full facilities 

for tape recording 
and high fidelity replay. 

This unique feature means that should you wish to 
Include tape In your h1-5 system at a later date all that 
le required is a suitable tape clerk. Push- button 
switching for 3 tape epeede equalised. 
KIT OF PARTS 11 ONO. 
BUILT AND TESTED 18 GNS. (Carr. & Ina. 5/ -) 

JLIO POWER AMPLIFIER 
Incorporates 
the latest 
diode /pentode 
ECLOO vahee 
In push -pull 
PARTRIDGE 
ultra linear 
output trans- 
former, PAR- 

TRIDGE mains 
transformer and 

nothing choke. 10 watts 
power output, surplus power output, eurplus power 
available for timer. 
HIT OF PARTS 91 GES. 
BUILT AND TESTED 12 OHS. 
(Carr. & Ina. 7/6) 
Prices it both unite parchaeed together: 
HIT OF PARTS 191 GNS. 
BUILT AND TESTED 29 GNS. (Carr. & Ins. In'.) 

VISIT YOUR NEAREST 
STERN -CLYNE ELECTRONICS CENTRE 
LONDON 

IS Tottenham Court Road, W.I. MUSeom 5929/00£5. Half Day Batmdq. 
23 Tottenham Court Road, W I. MUSeum 3451/2. Half Day Thmeday. 
309 Edgware Road, W.2. PADd ngton 6968. Half Day Thursday. 
109 Fleet Street, E.C.4. FLEet Street 5512/3. Half Day Saturdey. 
162 Holloway (toad, 5.7. NORth 7941. Half Day Thursday. 
9 Camberwell Church Street, S.E.S. RODney 2875. Half Day Thursday, 

CROYDON 
12 Suffolk Rouse, Ucorge Street. MDNicfpal 3250. Fall Day Wednesday. 

BRISTOL 
26 Merchant Street, Bristol 1. Bristol 20261. Open 6 day. week. 

LIVERPOOL 
52 Lord Street, Royal 7450. Open 6 day. week. 

MANCHESTER 
'20/29 Wlthy Grove, Manchester 4, BLAcktrlare 5374/5246. 

Open 6 day. week 
SHEFFIELD 
125 The Moor, Sheffield. Sheffield 29993. Half Day rhundy. 

MAIL ORDERS AND FNOUIR;ES TO: 
Dept. Y.W. 3/5 Eden Grove, Holloway, London N.:. NORth 81618. 

NORTH LONDON CUSTOMERS NOTE I 

Come and lee our New Self Service fccilitle9 at 
162 Holloway Rood Branch 
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3 to 4 watt Amplifier 
Kit comprising chassis 
8f x 21 x lin. Double 
wound mains trans- 
former, output trans- 
former, volume and tone 
controls, resistors, con- 
densers etc. Valves 6V6, 
ECC81 and metal recti- 
fier. Circuit 1/6 free 
with kit. 29/6 plus 4/- 
P. & P. 

3 

..- . 
... .. _ J:- 

- : ,° 
I 

16 ::=2:ut:,- 

1. F VALVE 15 WATT PUSH -PULL AMPLIFIER, 15 e 17 x 1¢W. yC. Maim 200 -250 volte. 4 inputs with controls for same and bast 
and treble lift controls. Tapped for 3 and 15 ohm speakers. Ertrt 
H.T. and L.T. for P.M. Tuner clippiee etc. Built and tested. 7 gm. 
P. 8 P. 12/6. 

CYLDON A.M. F.M. PERMEABILTTV TUNER FOR ALL TRANSISTOR 
OPERATION. Size 2¢ x 21in. approx. By famous manufacturer. A.51 
I.F, 470 Kcls. F.M. -I.F. 10.7 Me /s. A.M. coverage from 1620 Ke /e -525 
Kc /s. F.M. coverage 108 Me /s -88 Mc /s. Circuit diagrams 2/6. FREE 
with Tuner, let, 2nd, 3rd A.M. I.F: e, let, lnd, 3rd and 4th F.M. 
LF'.'s V.H.F. Oec. choke, A.M. I.F. trap, A.F. 714 and A.F. 115. 
AS the above are the R.F. end of an A.M. /F.M. receiver car radio-etc. 
The above six items, £2.10.0. 

3. AMPLIFIER KIT. 

4, TRANSISTOR INVERTOR. 50 v, D.C. Input. Output 240 v. A.C. 41 
watts Incorporating traueformere, choke, condensers and 2 Oet.573. 
In solid 16 gauge aluminium case size 15 a 6 x 2¢m., by famous mann- 
lecturer, 19/6, plus 6/- P. & P. 

5. FLUORESCENT LIGHT FITTING. Twin 40 watt 200/250 v. leas tuber 
69/6. P. & P. 6 / -. 

6. SIGNAL GENERATORS, Cash 57.5.0. P:& P. 6/6. Coverage 100'Eeie 
to 100 Mots on fundamentale and 100 Me /s to 200 Mc /e on harmonies. 

* Case 10 x 6¢ x 50o. Three miniature valves and Metal Rectifier. 
S A.C. mains 2001250 v. Internal modulation of 400 c.p.e. to a depth a 
Ran per cent. Modulated or unmodulated R.F. output continuously 

variable 100 multivolts, C.W. and mod. switch, variable A.F. output. 
Magic eye as output indicator. Accuracy 2 per cent. 

7, A.C. MAINS MOTOR. Can be need for a variety of purposes, silent 
*running satisfactory in every way. 230/250 v. A.C., 9/6. P. & P. 28. 

3. POCKET MULTI- METER. Size 31 x 2¢ x lain. Meter else 21 x liln. 
Sensitivity 1,0001 O.P.V. on both A.C. sod D.C. A.C. and D.C. volts. 
0 -15 0.110. 0 -1000. D.C. current 0 -150 mA. Resistance 0 -100K O. 
Complete with test prods, battery and 1,111 instructions, 39/6 P. & P. 2/6. 
FREE GIFT for limited period only. 30 watt Electric Soldering Iron 
value 15/- to every purchaser of the Pocket Multi- Meter. 

9. CHANNEL TUNER LE. 16 -10 Mc /s. Continuously tunable from 
174 -216 Mc /.. Valve. required -PCF80 and PCC84 (in aeries). Cover 
BBC and ITA ranges. Also Police, Fire and Taxis, etc. Brand new 
by ramous maker 10/ -, P. & P. 3/ , 

10. The MOTORISTS' REV. COUNTER. Kit of parts comprising 270 degree 
3in. moving coil movement. Manufacturer's present price of this move- 

- ment would be at least £7. Complete with full instructions and circuit 
diagram. Scale /calibrated up to 8.000 r.p.m. Can be used vita any 4 
or 6 cylinder car. 49/6, plus 3/6 P. & P. 

IL B.S.R. MONARCH UA14 WITH FULL FI HEAD. 4- speed, plays 10 
records, 121n., loin. or 7in, at 16, 33, 45 or 78 r.p.m. Intermix 
71n., loin. and 12íu. records of the same speed. Has manual play 
position: colour brown. Dimensione: 121 x 101la. Space required 
above baseboard 4l in., below baseboard 2f In. Fitted with Frill Fi 
turnover crystal head, 55.19.6. P. & P. 616. 

12. 50 MICRO -AMP METER movement by world famous manufacturer. 
size 3 x 2fin., 25 / -, plus 1/6 P. & 

8 -watt PUSH -PULL 5 VALVE AMPLIFIER, A.C. mains 200 -250v. 
Size 10¢ x 6¢ x 21io. 5 valves. For use with all makes and types of 
pick -ups and mike. Negative feed back. Two input, nuke and gram. and 
controls for same. Separate controle for Babe and Treble litt. Responw 
fiat from 90 cycles to 15 Kc /s. 2 dB down to 20 Kyle. Output 8 watts at 
5 per cent total distortion. Note level 40 dB down all hum. Output 
transformer tapped for 3 and 15 ohms epeech coils. For use with Std. 
or L.Y. records, musical instrumente such as guitars, etc. Suitable for 
small halls, £3.19.8. Y. & P. 7 / -. Crystal mike to soit, 15/ -, P. & P. 2/- 
8in. P.M. Speaker to suit, 12 /6, P. & P. 2/, 

14. FLUORESCENT LIGHT KIT, Twin 20 choke instant start, complete 
with 4 bi -pin 200/250 v. holders, 11/6. P. & P. 48. Twin 40 choke 
instant start with 4 bi -pin 200/250 v. holders, 17/6. P. & P. 4l -. 

15. RINGO BURGLAR ALARM SYSTEM. A.C. mains, 200/240 volt. 
Fire salvage slightly tarnished. List price 7 gris. Our price, complets 
with double gong bell Ove micro switches and full instructions, 49/0. 
P. & P. 41 -. 

13. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control In meta 
case size 10 e ti x Iin. Incorporating two FC13 valves, mains trans- 

' formet metal rectifier, choke, indicator, lamp, crystal and nunieroo, 
components. Modulated and tmmodulatcd output socket. Original' 
used for I.T.V. irequeneiee. Brand new. 39/6, plus 69. P. is P. 

(name 200 -250 volts. 

SILICON RECTIFIERS. 250 v. P.I.V. 750 mA. Six for 7/6 post paid, 

RADIO & T.V. COMPONENTS (ACTON) LTD. 

21 b High Street, A :ton, 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 
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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 12} x 8k x 3 }in. * Horizontal tuning scale, size I I} x 211n. in silver 
with black lettering. 

* * 

All stations clearly marked. 
Ferrite -rod internal aerial. 
I.F. 470 Kics. 
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. 

Plus 5'6 P & P. Parts 
ist & circuit diagram 

216. FREE with parcs. 

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

Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O 

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

W3 

STEEL: 

SHELVING 
BRAND NEW 
c. w.O. or 1'.0. II. FREE 0E1,1\'ERY 
within 14 days. N. Scotland, Ireland 
1.0.11. 1.. extra. 

651- 
711e. high s 34in. 
wide 121a deep 
with 6 shelve. 
a. Illustrated. 

Each ched will hold over 3 cwt 
eihelves adjustable every 2 In. Stove 
enamelled dark green. White enamel 
unite 50% extra. 

No. of Price each Extra 
Height Width Depth shelve. Price 3 or more shelves 
71 1n. 34 in. 9 In. f, 88/- 611- 7/- 
71 in. 34 in. 12 In. r, 65 /- 63/- 81- 
71 In. 34 in. 15 to ri 74/- 72/- 9/6 
71 in. 339 In. 18 in. 6 88 /- 84 /- 11 /8 
85 in. 34 in. 12 in. 6 73/- 711- 8/- 
85 in. 42 In. 12 in. 6 911- 89/- 11/. 

Contractors to H.M. Govt. and Tinned Kingdom Atomic NUM/ 
Authority. E,:Do tses at Steel Shelving. 

Iry And )Fees Me wae.do snows 

METAL PRODUCTS. 
WATERFOOT - LANCS. 
Phone: Rossendale 2450 

Dept. P.W. 

BARGAINS FROM 
BROADWAY F.LECTItONIC9 

GARRARD A.T. 6 Hi -Fi Autochanger G.C.8 mono cartridge- - 
f.9.1e.6. post free. 
GARRARD AUTOSLIM 4 speed changer - 46.10.0, poet free.. 
12in. ALTIIA31 SPEAKER with built in tweeter 3 ohm or 15 ohm 
7,000 Gauss Magnet. Only 29/6. Postage 3 /6. 
ISAYDON ('AHINET (17 x 15 x din.) designed to take a 121n. Heeq 
Duty Speaker. 501-. Postage 7/6. 
The Famous Bin .8 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 Mallard RF Packs 0044 two 
0C45. 12/6; AF Packs OC81D two 0031. 8/6; 0044. 3/6; 0046, 8/ -; 
OC71. 2/6; 0072. 3 / -; 0A81 diode 2/3: 00170. 6/6: AF 117. 6/6: ORP12, 
light cell. 7/6: 0020. 12/6: 0035, 12/6. 
TRANSISTOR ELECTROLYTICS 1. 2. 4, 5, 8, 10. 16. 32, 50. 100 
Mfd. all at 15 volts -1/3 each. 
McMICRAEL TELESCOPIC TV AEH,IAL 231n. extends to 451n.. 
Fitted with coax plug, will suit any set. Only 7/6. 

Outpu t 
Hig Output, Garrard GC2 or Output, 

0 al wit mounting bracket 
15/ -. 
Ronette Stereo with mounting braoket, 25/ -. 
EARPIECES with cord and 3.5mm plug. 8 ohm magnetic 3h1 
250 ohm, 41 -; 180 ohm magnetic with clip 6/6: Xtal, 4/ -; 3.5mm Plugs 
with nice long shank complete with "aok. 3/ -. 
3.5mm plugs with nice long shank complete with lack SCREENED, 

TOGGLE SWITCHES Single pole with on /on. plate. 2/6. 
NEON PANEL LIGHTS 240v. A.C. Arcolectric. 2/6. 

TERMS: C.'.V.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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SURBITON PARK RADIO LTD. 
ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE AND INSURANCE 

MONEY REFUND GUARANTEE 

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS 
MARTIN RECORDAKITS 

HALF TRACK 
TAPE AMPLIFIER FOR STUDIO DECK with ready 
wired printed circuit control and Input panels, mains 
and output transformers. knobs, plans, screws, etc. 
EF88, ECC83, E7,80, EM85 and 2 EL84. 3 watts 
output. Magic eye, Radio and Mie. inputs. Ex. speaker 
socket. Tone and Monitor controls. Can be used as 
amplifier £1111.0 
COLLARO STUDIO DECK. Very latest model, 3 speeds. 
3 motore and 7 -in. spools £10.19.8 
CASE for above with 8 z Sin. speaker, two -tone grey 

O. 5.0 
COMPLETE KIT with tape and microphone 129.19.6 

QUARTER TRACK 
TAPE AMPLIFIER FOR STUDIO DECK as above 

£12.12.0 
CASE as above with speaker, two -tone grey., M. 5.0 
COLLARD STUDIO DECK fitted Marriott "X" 'cries 
heads 113.19.0 
COMPLETE KIT with lape and microphone _11)3,19.8 

TAPE PRE -AMPLIFIERS 
RALF TRACK for STUDIO deck, 400 mV out ,. 48. 8.0 
QUARTER TRACK as above 19. 9.0 

TAPE HEADS 
=ADRIATIC Half track Record /Playback and Erase 
on plate £1,19.6 

Dep. A 
Mtlny- 
pmts. 

of 

471- 8 25/0 

441- 8 24/8 

120 /- 12 44/- 

521- S 27/8 

56/- 12 20/8 
136/- 12 49/10 

34/- 6 25/8 
39/- 6 28/4 

MARTIN AUDIOKITS 
NOW- MARTIN AUDIOKIT ?.7L TUNER. Unite 
Nos. 15, 18 and 17 some to 112.17.6 
We show only the popular unite here. Other are 
available. Leaflet upon request. 
UNIT 1. FIVE INPUT SELECTOR. Size 53 x Sin 
Mag. P.U., Crystal P.U Radio, Mic. Tape head. 
9 -15 Volts. Must be used with Unit 4 £2. 7.6 
UNIT 4. PRE AMPLIFIER AND CONTROL. Size 
6/ z llin. Volume on lof, Bass and Treble control 
9 -15 Volts. Must be used with Unit 1 23. 2.6 
UNIT 7, MAIN AMPLIFIER. 10 watts. 6- transistor 
Tranaformerlese. Push -pull output. Mounted on Heat 
sink, 15 ohms output. 40 Volts supply 26.12.6 
UNIT 8. POWER SUPPLY. Gives 9 and 40 Volte. 
Heavy duty transformer, rectifier and smoothing 22.15.0 
CONTROL PANEL for Units 1 and 4 10.6 
ALL FOUR ABOVE UNITS WITH PANEL, to make a 
IO watt/15 ohms amplifier 215. 8.0 
UNIT 5. MAIN AMPLIFIER. As Unit 7 but 3 ohms 
output. 24 Volte £5.12.8 
UNIT 8. POWER SUPPLY. As Unit 8, use with Unit 5 

12.12.6 
ALL FOUR UNITS 1, 4, 5 & 8 WITH PANEL. 3 ohms 

214. 6.0 
STEREO VERSIONS NOW AVAILABLE. LEAFLET 
UPON REQUEST. 

Dep. 

51ro 

621- 

67/- 

& 

12 

12 

12 

Mthly, 
pmts. 

of 

18/10 

22/8 

80/10 

NEW ARMSTRONG TUNERS AND AMPLIFIERS 

7 o 
al.; 222 Model 223 
TUNERS, SELF -POWERED 

224 F.M. 228.10,0 90% 
223 A.M./F.M. 228.16.0 116/- 

TIINER /AMPLIFIERS, MONO 
127 A.M./F.M. with 5 watt amp 228.10.0 106 /- 
227 A.M./F.M. with 10 watt amp £36.15.0 147/- 

TUNER /AMPLIFIERS, STEREO 
127 A.M, /F.M. with 5 +5 watt amp 237.10.0 160/- 12 65/- 
227 A.M. /F.M, with 10 +10 watt amp 162.15.0 211/- 12 77/4 
228 As 227 plus Meg. P.U. 256. 0.0 214/- 12 82/1 

STEREO AMP 222 10 +10 watt 217.10.0 110/- 12 40/4 
SHELF MOUNTING TEAK CASE 68.10.0 EXTRA ALL MODELS. 
SEND FOR NEW LEAFLET GIVING FULL TECHNICAL DETAILS. 

12 
12 

12 
12 

33 /- 
42/2 

38/10 
53/- 

MONO AMPLIFIERS 
LINEAR L451A 3 valve, 3 watt 26, 6.0 
DULCI GA5 Integrated, watts. ECL88 valve 118. 2.6 52/6 
TRIPLETONE HI -FI MAJOR 10 watts output. 2 EL84 

115.18.9 84/9 
LEAK TL12 10 watt MAIN AMPLIFIER ,,,.220. 0.0 80 /- 
LEAK VARISLOPE Mono Pre -amplifier 215.15.0 83/- 
DULCI DPAlS Is wart with :t valve Pre- amp £28.5.0 1051- 

12 

12 
12 
12 
12 

19/3 

22/8 
29/4 
23/1 
38/6 

STEREO AMPLIFIERS 
ROGERS CADET Mk. il irli P.A. £28.15.0 107/- 12 39/2 
LEAK TRANSISTOR STEREO 50 P.A 649.10.0 1198/- 

1 

12 72/7 
LEAK STEREO 2n r A. rann lust an,lvirer 255. 9.0 229/- 12 80/8 

HI FI LOUDSPEAKERS 
GOODMANS AXIETTE " -inch M. 5.7 
GOODMANS AXIOM 10 inch 28. 5.11 
GOODMANS 511,20111 Tweeter and crossover £7. 7.0 
GOODMANS 1E05000, 62.0.11. %0950, 15,10,11 
GOODMANS 210 12m. unit. Full range. 15 watt 210.17.8 
GOODMANS 301 12in. unit. Full range- 20 watt 15. 48 
GOODMANS "MAXIM" 117.10.0 
W.B.HF1012 loin. malt 3.75, 7.5 5 16 ohms 54.12,0 
WHARFEDALE SUPER 3 Tweeter £5.16.8 
WHARFEDALE SUPER 5 Tweeter 25,19,7 
WHARFEDALE SUPER 8 RS /DD 58.14.2 
WHARFEDALE SUPER 10 RS /DD. Full range 110.18.0 
WHARFEDALE RS /12 /DD 12ín. unit, Full range 

£11.10.0 
WHARFEDALE SUPER 12 RSIDD 117.10.0 
LEAFLETS BY WHARFEDALE AND GOODMANS 

48/6 
81/- 
70/- 

44/- 

8 
12 
12 

8 

24/3 
22/4 
25/8 

24/8 

46/- S 25/6 
70/- 12 25/8 
ON REQUEST. 

F.M. TUNERS 
TRIPLETONE F.M. TUNER. Lese power £1 2.19.6 48/- 12 
TRIPLETONE F.M. TUNER, With power 215.14.8 63 /- 12 
JASON JTV'2 F.M. and T.V. sourd. Switched, self - 

powered £22. 5.0 189/- 12 32/7 

GRAMOPHONE UNITS 
NEW RSR 1/A25 with Mono cart. 28. 8.0 - 
GARRARD SRP10. Single player, Mono cart 55.10,0 - 
GARRARD AUTOSLIM, 4 speed changer, Mono 1812.8 
GARRARD ATO AUTOSLIM DE LUXE, Mono 210.10.0 42/. 
GARRARD AT /5 /P Imprvd Autoelim (Stereo) 29. 0.0 86/. 
GARRARD AT5 /5000 LM as AT,6 with elfin 
arm (Stereo) 211.12.0 48/6 
GARRARD "DECCADEK" Single Player with 
Decca Derain Cartridge 215 150 68/- 
GARRARD 42IF Transcription Unit. Mono ,,,,£17, 0.0 88 /- 
GARRARD LAB "A" Transcription changer ., 019.14,9 79/- 
GARRARD 301 STROBE Transcription unit 222. 0.0 88/- 
PHILIPS AG1016. Stereo cartridge will change lin. 
recorde with adaptor, 10 /- extra 112.12.0 50/8 
GOLDRING GL58 with arm but lees cartridge 117. 1.0 69/- 
GOLDRING GL70 with area but lese cartridge 527, 9,9 111/9 
GOLDRING "88" Transcription. lase arm 218.18.5 76/5 

8 

8 

12 
12 
12 
L9 

12 
12 
12 
12 

23/6 
17/4 

25/9 

28/1 
14/11 
28/11 
32/3 

15/6 
24/11 
40/1 
27/8 

GUITAR SPEAKERS 
FANE L 12in. Heavy duty unit, 20 watt 16, 6.0 
WHARFEDALE WI2 +ED 12in. 15 watt LEAD 110,10.0 42/- 8 28/8 
WHARFEDALE W15;EG 15in. 15 watt BASS 217.10.0 70/- 12 25/8 
GOODMANS AUDIOM 5112ín. 15 watt BASS £9. 2.8 86/8 6 27/8 
GOODMANS AUDIOM 61 12in. 20 watt LEAD or BASS 

114. 7.8 57/8 12 21/1 
GOODMANS GUITAR Speaker Anthem 81 -15in. 125. 0.0 100/ - 12 38/8 
GOODMANS AUDIOM 91 18in. 50 watt BASS £27.10.0 110/ - 12 40/4 
WRITE FOR GOODMANS LEAFLET "LOUDSPEAKERS FOR 
ELECTRIC GUITARS.' 

GUITAR AMPLIFIERS 
LINEAR DIATONIC 12 watt. 2 inputs £13. 2.6 62/8 12 19/3 
LINEAR CONCHORD 30 watt with COVER 619. 4,6 77/- 12 28/2 
LEAK TL26 with Pre -amp., 25 watt 542. 5.0 189/- 12 61/11 
LEAK TL50 with Pre -amp., 50 watt 151. 5.0 12051- 12 75/2 

MICROPHONES AND FLOOR STANDS 
RESLO RBHIT Ribbon Ill. 2.6 44/0 
RESLO RBHITS Ribbon with on /o0 switch 218.10.0 64/- 
RESLO Heavy Duty Floo. Stand 27. 0.0 
TEISOO DM304 Dual .mpedauce with switch 14.10.0 
PIEZO OMS Crystal with switch 12.10.0 
TAP: FLOOR STAND 13. 3.0 

12 
24/9 
19/9 

EASILY REACHED BY FREQUENT TRAINS FROM 
WATERLOO TO SURBITON 

SURBITON PARK RADIO LTD K hone: 

48, SURBITON ROAD, KINGSTON -UPON- THAMES, SURREY 

Order for Cash. C.O.D. or Terms 
Hours 9 a.m. -6 p.m. (I p.m. Wed.) 
Open Lunch Time and all day Sat. 
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FOR PEAK PERFORMANCE AT LOW COST- 
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AMATEUR 
RADIO 
EQUIPMENT 

/7 

PR. 301 

Advanced design and craftsmanship plus an unequalled reputation proved 
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 Brimar, Jackson, Denco, Electroniques, Thorn, A.E.L 
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 requited 
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 giving 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.It.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up 
to UM gain plus substantial image rejection, improved signal /noise ratio and 
selectivity. Selector switch for either dipole or single wire antenna.. Power 
requirements 180 -250 volts 12 M/a H.T. 6.3 volts .3 amp L.T. Size 8 ;in. x 5ín. x 4ín. 
Ready built. complete with cables, plugs and instructions. 44.19.6 Carr. 3l , 
MODEL P.R.30X. 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. 27.2.0. Carr. 3/ -. 

CODAR "Q" MULTIPLIER MODEL R.Q.10. For use with any superhet 
receiver with an I.F. between 450 and 470 Eels. Provides considerable increase In 
selectivity for either speaking or rejecting a signal on AM. CW or SSB. Both 
PEAK and NULL functions tunable Aver receiver. I.F. passband. B.F.O. facility 
included. Size Min. x 51n. x 4ía. Power requirements 180 -250V. H.T. at 5 Mkt 
6.3V..3 amp L.T. - Ready built complete with cables, plugs and instructions. 
26.15.0. Carr. 3/-. MODEL R.Q.10X. 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. 
28.8.0. Carr. 3/ , 
CODAR A.T.5. 12 WATT 2 BAND TRANSMITTER. The newest. most con/- 
pact transmitter for fixed or mobile use on 160 /80 metres. "The tiny TX with the 
BIG.voice." Size only Min. x Sin. x 4in. (Base area is less than two -thirds of this 
Page!) High stabi lity new type calibrated VFO. 1.8 -2.0 Mc/is and 3.5 -3.8 Mc /a (up to 

Mcls Air-spaced Oduto A2p( 
Plate d é plus non indicato Plate /scrmolaor MCW with and Pan key 

lank. Plug heater supply. Ready 
h 4 Á T.5 POER SUPPLY UNITS. Farr 200 /50 V. A C. wit Stand 

by/NetlTransmit and aerial changeover switching, stabilised V.F.O. supply. 
neon standby /transmit indicator 28.0.0. Carr. 5 / -. Type 12 /MS 12V. Transistor 
power supply unit now available. (H.P. Terms available). 

CODAR -KIT MINI -CLIPPER -OUR FAMOUS SHORT -WAVE RECEIVER * Can be built in one evening ready to switch on and bring the World to your 
fingertips at very low cost. * Supplied complete with valve, one coil 25-75 
metres and 4 page instruction manual. PRICE 39/6. Carr. 2/6. Extra Coils 4/9 
each. Instruction Manual only 2/- (credited on order). Electrical Bandspread 
available. Provision to add 2 transistor amplifier. 

CODAR -KIT 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 bandspread. * 3 slow motion 
vernier drives. * Low loss polystyrene plug -in coils, factory aligned. * Dials 
calibrated in frequencies and degrees. * Power output 3 watts for 3 ohm 
speaker. * Valve line -up: ECC81, EL84, EZ80. CODAR -KIT CR45 complete 
with valves. 3 coils (10.28, 25-75, 60 -176 metres) and ll page instruction manual 

(LESS Cabinet). 27.5.0. Carr. 4/6. CR45 CABINET. 121.n. x 53ín. x Tin. 
with sliding door for easy coil changing. 35/-. Extra coB6 4/9 esoh. 
Instruction manual only 4/- (credited on order). (Can now be supplied 
ready built-price on request). (H.P. terms available.) 

CODAR -KIT CR 66 COMMUNICATION RECEIVER. The finest 
superhet kit ever offered. * Covers 540 Sc /s-30 Mc /s in 4 banda k 
Separate electrical bandspread. * Factory aligned Coil unit and I.F. 
Transformers. * Regenerative I.F.stage for maximum gain and BFO. 
for C.W. reception. * Power output 3 watts for 2/3 ohm speaker. * Panel controls: Aerial Trimmer. A.V.C, Standby. 

Bandswitch, A.F. Gain, I.F. Gain, B.F.O., etc. * Valve 
line up: ECH81 EBF89, ECC81, EL84. EZ80, EM84. * Size 
16ía. x 8 1n. x 8tin. CODAR -KIT CR 66. Complete with 
17 page instruction manual. 219 15.0 (Ready -built 223.0.0) 
CR66 "S" Meter Model Kit 2880.0 (Ready -built 225.0.0). 
Carr. 7/6 extra on all models (H.P. terms available). In- 
struction Manual only, 7/6 (credited on order). 

CODAR COILS AIR-SPACED INDUCTORS. 
complete range of low loss air- spaced Inductote 
developed by CODAR. Over 40 different, sizes Men 
fin. to 3in. diameter suitable for all types of cironit 
application including V.F.O. P.A. Taak,Pi- netWorIt. 
A.T.U., aerial loading, eta Full data and priori 
on request. 

¡¡' 
'.. R bb ç : .... .. `. .. ..... 

CODAR RADIO COMPANY 
631116 G3HGQ 

BANK HOUSE, SOUTHWICK SQUARE, 
Southwick, Sussex. Tel. 3149 

Canada; Codar Radio of Canada, Tweed, Ontario. 
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"THIRTY" HI -FI AMPLIFIER 

A high quality 30 watt amplifier developed for rise In large halle and clubs etc. Ideal for base lead or rhythm guitars, schools, dance halls, theatres and public address. Suitable for any type of mike or pick -up. 
Valve line -opt two EF86; one ECC83; one (0Z34; two EL84. 
Four separate inputs are provided with two volume controls Base and Treble controls are Incorporated. Amplifier operates on standard 60 c/c mains 3 ohm and 16 ohm epeakem may be used. 
Perforated cover with carrying handles mn be provided if required, pairie 

90' 
21/ 

Customers are invited to see and hear 
this amplifier at our shop premises in 
Lambert's Arcade. 
Send S.A.E. for illustrated leaflet. 

TWICE THE QUALITY 
HALF THE PRICE 
Bend for leaflet of suitable loudspeakers that we can supply. 
0 0 4 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4 J 0 0.1 

TRANS /RECEIVER NO. 46 
Compactly built to be 
carried by one man. This 
has a range of approx. 
10 miles and befog 
crystal controlled, tuning 
Is 

accurate 
avoided. 

as he ail aecman as a te00 phe Frequency 3.6- 
91 Mo/s. Complete c 
weedibron 

/tram rod Y., -r 
serial. One t of head- 
*imam 

' 
phones and mate, in can- A / 
cal es 

available 
leysfor 

sea mit available for 
only 85/- per set. Post 
Free. Brand new In V...0 
maker's sealed cartons. 
For authorised use only. . 
Price per station 
Bale Price 

83.0.0 lÓh +en 
Two stations for 

26.0.0 
No. 19 SET INSTRUCTION 
HANDBOOK 3/6 each P. a P. sd. 
O O 0 0 0 0 0 0 0 0 C O G O A 

1155 INSTRUCTION HANDBOOK 
3/6 each P. it P. Od. 

0000 0 0000 0 00000 00 o 04 0000 
H.R.O. INSTRUCTION HANDBOOK 

3/6 each P. a P. lid. 
4000.00000.00040000004 
TRANSMITTER /RECEIVER No. 46 
HANDBOOK 3/6 each r. a P. od. 
000000000000000.000000:. 

FREQUENCY METER BCC22I 
HANDBOOK 3/6 each P. a P. 6d. 

2 -WAY SOUND POWERED 
TELEPHONE 

As used by the armed forces. These sound 
Powered earpieces will work op to a distance 
of one mile without the use of batteries. 
Beautifully made, ideal for nee in the house, 
cellos or garden. Complete with connecting 
cable, 17/6. P. & P. 2/6. 

0 0 4 0 4 0 0 0 0 0 0 4 0'v 0 0 0 

0 

0 

March, 1965 

or deposit of £1.16.0 and twelve monthly payments of £1.9.2. 
Carriage 15/- to be sent with order. 

0004400' 

16,GNS 

O 000000000000000404000 
CRYSTAL SET 
A wonderful educe- 
ti 

;- 
rinal kit for all :SOT 

children. Provides 
hours of amuse- 
ment while following the ic.' e d'1, 
easy step by step instructions. 
It le powered entirely by wireless waves, elimin- 
ating the expense of batteries. No soldering 
required. Receives all main stations. Pries 29/8. 
P. a P. 2/6. 

TANK AERIALS 
Polly Interlocking copper rode. One foot sections. 
Ideal for car or scooter aerials. Will make excellent 
dipoles. Six mentions complete with canvas carrying 
case. 3/6. P. & P. 1/6. Additional sections 6d. each. 
Please send sufficient postage. 
444444+844-4-0.0444-04.44.4.+44 

PAXOLIN SHEETS 
Strong, high quality pazolin oheeta. Size 109 z 84 z 
1/10in 3 for 5/-. P. a P. 1/.. 6 for 10/., Poet free. 
44444444++44+44.44+.4.444. 

HANDY POWER PACK 
Roused In compact metal case. 200/250 v. A.C. mains. Output 250 v. 50mA. Fully smoothed D.C. 
and 6.3 at 2 amps. Can be used for powering 
almost any pre-amp. or radio tuner. Pros 80/6. 
P. a P. 2/6. 

TRANSFORMERS 
TYPE L Filament Transformers. 200/250 primary 
50 chi. Secondary 6.3 volts at 2 amps. Prise 5/11. 
P. & P. 2/3. 
TYPE 3. Primary 200 /250 50 c /e. Secondary 
tapped as follows: 5 v., 11 v. and 17 v. all at 
4 amps. Price 29/8. P. & P. 3/6. 
TYPE 4. Primary 200 /250 50 c /e. Secondary 
tapped as follows: 3 v., 4 v 5 v 6 v., 8 v., 9 v., 10v.,12v 15 v.. 18 v., 20 v., 24 v., and 30 v. all 
at 2 amps. Pries 89/8. P. a P. 3/6. 
TYPE 8. A really excellent well-made robust 
transformer. Fully shrouded and upright. Primary 
200/250 50 es. Secondary 450 -0.450 v. 260 ma. 
6.3 v. at 4 amps. 5 v. at 3 amps. Price 05/- P. a P. 
5/.. 

R.A.F. SHORT WAVE RECEIVER 
35 to 40 Mc/.. Power suppbee 12 volts and 250 
volts D.C., In excellent condition with exceptionally 
fine slow- motion tuning and clean component 
layout. Sale Prise 39/8, P. & P. 6/ -. 

o 

o 
0 

0 

LEAD ACID 
ACCUMULATORS 
(Unspillable) 

2 volts at 16 A.H. Brand New. 
Size 4 x 7 x 21n., 9/11 each. 3 for 
12/6. P. a P. 3/- per cell. 

ti 

GOLDENAIR SOUND MIXER 
This splendid unit enables the mixing of up to 
4 inputs, i.e. mie., tape, gram, tuner. etc. Compact 
and completely self- contained using a standard 
battery. Four standard jack icipote. Well finished 
handsome cabinet. Ideal for use with valve or transistor amplifiers. Price 45/.. P. & P. 2/6. -00000- 0 : -0000. 

TRANSMITTER /RECEIVER No. 46 
and No. 38 SET H.T. POWER PACKS 
Power your 46 trans /rec. or 38 trans. /rec. set straight from the mains This valuable unit 
provides e etabllised D.C. H.T. for these sete. 
Robustly and compactly made. Sale Price 29/8. P. a P. 5 /.. 

MORSE KEYS 
Morse key assembly. 
Key with base cover 
and terminale. Com- 
plete with lead. 6 /11. 
P. & P. 2 / -. 2 Morse 
Keys for 12/8 post free. - 

DOUBLE THROAT MIKES 
Double throat mikes. Can be adapted for ose 
with musical inatnrments. 5/11. P. a P. 9d. 

1 

0 0 0 4 0 0 4 4 4 4 O O o 4 4 0 4 0 0 

19 SET TRANS. /REC. MAIN POWER 
PACK 

Operate your 19 set receiver straight o0 the mains. 
Ready built power unit complete with modification 
and fitting instructions. Price 69/6. P. a P. 3 0, 
please slate model Mk. 11 or Mk. Ill. Suitable head- 
phones fa 19 set. Pelee 18/ -. P. a P. 2/6. 

19 SET ACCESSORIES 
12 Pin Connectors 12/8 each P. & P. 2/6. 
Headphones and Microphone in good condition 
mostly new 17/8. P. a P. 2/6. 
Whip Aerials, 8ft. Sin. 7/8. P. & P. 2/6. Sft. 4/6. 
P. a P. 2/6. 

-00004000' 
W WALK ROUND STORE OPEN IN LAMBERT'S ARCADE, LOWER BRIGGATE, LEEDS I, NEXT TO HALFORD CYCLE SHOP. OPEN ALL DAY SATURDAY. S.A.E. WITH ALL ENQUIRIES. ALL MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS. Postage rates apply to U.K. only. Send 1/- for full lists. 

CLASH WITH ORDER 
B/- EXTRA ON C.O.D. 

ORDERS 
No C.O.D. under 30 /- 

TRADE SUPPLIED 

ORDERS FROM 

ABROAD WELCOMED 

Telephone: 34703 

SONA ELECTRONIC CO. (Dept. PW1 5) BRIGGATE HOUSE, 13 ALBION PLACE, LEEDS 
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FOR - IMMEDIATE - DESPATCH - PHONE - US -TODAY 
BUILD YOUR RECORD PLAYER 

4 Speed Aotoohange 2-tone 
Cabinets 17 s 16 a S /in. 
High Onu loudspeaker and 
3 watt valve empimer ready 
built. Quality output. Vol- 
ume and tone controls. All 
items tit together 
perfectly. Special 
instructions en- 
able assembly in 
30 minutes, only 
5 wires to loin. 
12 months' writ- 
ten guarantee. 

AUTOCHANGE KITS 
Compete -as above. 
B.S.R. Monarch 210.19.4 P.P. 5/- 
Garrard Aotoai m 211.19.8 P.P. 61- 

OR SEPARATELY 
Cabinet with beard 14 a 181a 68.9.6 P.P. 3/6 
Amplifier with speaker 68.176 P.P. 3/6 
AUTOCHANGERS 
(Stereo /Mono 161- extra) 

B.S.R. DAIS Superslim 66.19.6 P.P. 818 

Garrard Autoelim Mono 60.10.0 P.P. 316 

SINGLE PLAYERS 
Garrard SRP10 auto. slop 25.6.0 P.P. 3/0 

Q MAX CHASSIS CUTTER 
Complete: die, punch, Allen screw and key. 
Ain. 1416 I min. 181- Ilin. 2216 
in. 1416 I sin. 181- tin. 3413 

AAin. 1516 14in. 18/6 21} in. 3719 
in. 1519 IAin. 201- 24ín. 4419 

lin, 181- 14in. 2016 Iin.sq. 3116 

CRYSTAL MIKE INSERTS. 6/6 
High output. Size 111n, dia. x lin. 

ACOS MIC. insert litn, dia. x tin. 8/6 

ACOS 39 -1 DE LUXE STICK MIKE 35/- 
TSL QUALITY STICK MIKE 25 /- 
TELEPIIONE TAPE MIKE 1018 
GUITAR CONTACT MIKF 15 /8 
MOVING COIL MIKE, high or low 
impedance. 901 -. FLOOR S'rAYD, 57 /- 
TANNOY Carbon Hand )Iikr....5 /6 

PULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 12 v., 11 amp., 9/9: 2 e., 11/3: 4 a., 17/6. 
CHARGER TRANSFORMERS. Tapped input 200 /260 
v. Inc charging at 2. 8 or 12 v 11 amps., 15/6; 
E amps., 17 /6: 4 amps., 22/8. Circuit included. 

MINIATURE PANEL METERS 
Size Gin. wo. Preelsioie Jewelled hear- 
ings, 2% accuracy, silvered dials, 
black es 'ralo and fine point ors, zero 
adjustment .crew On front of meter. 

no 27/6 Q9µ.\ .. 39/6 
mA 27/8 .101)1.I.A 32/6 

:í00V 27/6 "5- Isere 35 /- 

VALVE HOLDERS. lot. Oct. or Mazda Oct. 6d; 
B7G, BSA. 89G. BSA. 94.; B76 with can .1 /0. 
BSA with can 1/9. Ceramic EF50. 1376. BOA. Int. 
Ont. 1 / -. Valve plugs B70. BOA, Int. Oct. 2/3. 

1965 RADIOGRAM CHASSIS 

Three Wavebands Five Valvee: ECH81. 
Long, Med., Short EF99, EB091, EL84, E280 
12 -month guarantee. A.C. 200 /260 v. Ferrite 
Aerial. 5 watts, 3 ohm. 13 Jin. a lin. high x 6in. 
deep. Dial aise 1S x Ca., horleontal wording. 
Aligned. calibrated. Chaut isolated from males. 

BRAND NEW E9.15.6 Carr. 4/6. 
Matched speakers Sin. 17/8: loin. 26/ -; 121n. 80/. 

NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1/3609 2/- 100/201/ 2/- 8 /600V 9l- 

2/350V 2/5 260/25V 2/8 10 /000V 12 /- 
4/360V 2/3 500/12V 3/- 18 +16/500V 7/8 
8/450V 2/3 1,060 /12V 3/- 32+ 32/360V 618 

18 /460V 3/- 8 +8/450V 3/6 32 +32/450V 6/- 
22/400V 3/9 1 +113/450V 3/9 50 +50 /8o0V 7/- 
26/26V 1/9 18 +18/450V4/3 t4'+ 120/350V 11 /8 
60 /507 2/- 82 +32/35094/8 100 +200 /275V 12/8 

CONDENSERS. 0.001mld., 7 kV., 6 /8; 20 kV., 10 /8; 
01mId -, 7 kV., 9/8; Tubular 600 v. 0.001 to 0.05. Sii; 
0.1, 1 / -; 0.26, 1 /6; 0,1)850 e, 9d; 0.5/850 v., 1 /9; 
0.01 /2,000 v., 2 /6; .05/2.000 v., 8/6. CERAMIC. 500 v. 
1 pr. to 0.01 mid.. 9d. Pulse 100 pF., eta., 12 kV., 
2 /8. SILVER MICA. Close tolerante (plus or minus 
1 1)P.), 2.2 to 47 PF., 1 /-; ditto 1% 60 to 815 gr.. 1)-; 
1,000 to 6,000 pF.. 1 /9. 
TWIN GANG. "0-0" 208 pF. +178 PF., 10 /1L 365 

pF. miniature, 10 / -: 600 pF. standard with trimmers, 
0 / -; midget, 7/6; midget with trimmers. 91 -: 500 PF. 

slow motion, standard, 9 / -; small 8 -gang 500 pF., 

17/8. Single "0" 865 pF., 7/6. SHORT WAVE. 
Single 10 pr., 25 pF., 50 pF., 75 pF., 100 pP.. 180 PF.. 

616 each. Can be ganged together. Couplers 9d. each. 
TUNING AND REACTION. 100 pF.. 300 pF.. 
600 pF., 8/6 each, solid dielectric. TRIMMERS. 
Compression ceramic 30, 50. 70 pO., 9d.. 100 pF. 
150 pF.. 1/3; 205 pr., 1/8; 600 pF., 750 pr.. 1/9, 

MAINS TRANSFORMER 200/250 v. A.C. 
Postage 'Al' raga transformer 

STANDARD 250. 0-250. e0mA, 6.3 v. 3.5 a. 

tape,'' 4 v. 4 a. Rectifier tS3 v. 1 a., 5 v. 

- a. or 4 v. 2 a.. 22/6, ditto. 350 -0350 29 /8 
MINIATURE 200 v. 20 leA. 6.3 v. I a. 10 /8 
MIDGET. 220 v. 45 mA. 0.3 v., 2 a. 15/8 
SMALL. 950.0250, 45 mA. 0.3 v. 2 a. , , 17/8 
STD. 250.0- 250, 63 mA, 6.2 v. 2.5 a. ,. 17/8 
HEATER TRANS., 6.3 v., ll a. ,. 7/8 
Ditto, tapped 1.4, 2, 3, 4. 5, 6.3 v, .. 8/8 
Ditto, see. 6.3 v. 4 amp. 10/6 
GENERAL PURPOSE LOW VOLTAGE. 3 atop. 
3, 4, 5, 6, 8, 9, 10, 12, 15, IS, 24, 30 v. 22/8 
AUTO TRANSFORMERS. 130 w. ., 22/3 
0, 115, 200, 230, 240 v. 500 w. .. .. 82/6 
MULLARD "610" Mains Transformer .. 3818 
MAINS POWER PACKS. Ready built with 
Transformers, Rectifiers, Condensers, providing 
F.T. and L.T. outputs. 
2110 v. 20 mA. D.C. 0.3 V. 1 a. A.C. .. 25 /8 
220 v. 50 ,oA. D.C. 6.3 v. 2 c. A.C. . 85/8 
250 v. 80 mA. D.C. 6.3 v. 3.3 a. Lapped 4v 
and 6.3 v. I a. tapped 5 v., 4 v., 2 a. 45/6 

TELESCOPIC CHROME AERIALS, 12 to 33in., 6/0 
TRIPLEXERS Bands I, II. II, 12/8. COAX PLUGS lb: 
LEAD SOCKETS, 2 / -. PANEL SOCKETS. 1 / -. 
OUTLET BOXES (Surface or flush), 4/- each. 

BALANCED TWIN FEEDER yd. 8d 80 or 300 ohms. 
TWIN SCREENED per yd. 1 / -. 80 ohms only. 

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

35/. 

"THE POWER MITE" 451- 
959 Maine Unit 9 voll for Transistor Radios. 
Same eine as P.P.9 1200/250 v.i 

4 TRANSISTOR AMPLIFIER 
Ready built. Size 3 x 11 x ;in. with transformers 
3 and 8 ohms output. Ideal for wee with record 

players, interooms., BABY ALARMS. Complete 
with instructions and circuit. 

Price 476 
NEW MULLARD TRANSISTORS 
0071, 0 / -; 0072, 7/6; OC81D, 7/6; 0081, 7/6; 
AF116, 10/6; AF114, 11/ -; 0044, 8/ -; 0C45. 
81-' 00171, 9 / -; 00170, 816; ÁF117, 9/8; 

OAA1, 3 / -; 0C96, 12)61 Holden, 1 /3. Sub Min. 
Condensers 0.1 mFd., 30 v., 1/3; 1, 2, 4, 5. 8, 10. 
26, 80, 50, 100 mFd.. 15 volt. 2/0. 

Volume Controls 
Linear or Loo Track, 
Long spindles. Midget. 
5 K ohms to 2 Meg. 
L.B., 8 / -. D.P., 4/6, 

Stereo L /810 /0; D.P.14/ 
1m. log +lmA. log, 7/8 

80 CoZ.BIE Coax 
Semi -air epaced tin, 
40 yds. 17/6 
61) yds. 25/- 6d. yd. 
Ideal 825 linee. U.F.F. 
Low lose 5431 
10011. 500 Mo/e1 /6 yd. 

B.T.H. TAPE MOTORS 115 v. A.C. 
28 w. 1216 pair, for 200/250 v. (in series). 

BAKERS 
'Se /hurst' 

25 WATT 5 Gns. 
12" GUITAR 

HEAVY DUTY 

15 OHM VOICE COILS 
Response 20- 10,000 cps 
Bass Resonauoe 80 ops 

Genuine Muskat In- 
strument Loudspeaker 

BAKERS 12ín. STALWART 15w. 5 gas. 
3 or 15 ohms voice coil. Unlimited applications. 
Response 45- 13,000 cps. Magnet 12,000 lines. 

BAKERS loin. STANDARD 20w. 7 gas. 
More powerful magnet 14,000 lines special sus - 
pension. 40- 14,500 cps. Recommended. 

BAKERS 12m. BASS 25 w. 12 gne. 

New 1965 high power model. Aluminium coil 
former with magnetic damping 25-15.000 cps. 

BAKERS 15in. AUDITORIUM 85w. 18 gm. 

LOUDSPEAKERS. P.M. 3 OHM FAMOUS MAKES. 
240n., 3in., 41n., 5nn.. 7 a Obi.. 15/8 each; Sin.. 17/8; 
Btie., 18/0; 101x. 30/ -; 121w.. 30/- !15 ohms 82 / -)t 

WAVE -CHANGE SWITCHES,B8 /0 eaehl 
/ -. 

2 p. 2 -way or 2 p. 0 -way; 3 p. 4-way or 1 p. 12 -wart 
4 p. 2 -way or 4-p. 3 -way. 
Wavechange "MAKITS" available: 1 p. 12 -way, 2 p. 

Sway. 3 p. 4 -way. 4 p. 8 -41. 6 P. 2 -way. Kit price. 
1 water 8 /6; 2 water, 12/6; 8 wafer, 18 / -. loos 
wales, 3/8 each. 
TOGGLE SWITCHES, e,p,. 2 /-: d.p. 3/8; d.p.d.t.. 4/.. 

BOOKS Please add postage 
Boys' nook of Crystal Sets.. .. 8/15 
W.w." Radio Valve Data .. 7/ 

High Fidelity Speaker Enclosure 5/- 
TV Fault Finding .. .. .. 8/- 
Mullnnl Amplifier Manual . 818 
Radio Valve Guide, Books 1, 2, 3, 
4 or 5.. . 5/- each 
Practical Radio Inside Out .. â/8 
Master Colour (:ode Chart .. .17/8 

International 
Controlled 

Stations .. 2/8 

JACKS. 
. 

Standard open -circuit 9/8, closed oleenit 418 

Phono Plugs 1 / -. Socket 1 / -. Banana Plum N 1)- 
JACK PLUGS. Screened 81 -. Grundig 3 -pin S/S. 

BULG(N NON -REV PLUGS and SOCKETS. P74 
2 -pin 4)3; P73 3 -pin 4)0; P184 6-pin 616; P488 1318. 

RESISTORS. Preferred values. 10 ohms to 10 meg. 

HIGH mI .41°i,1ß1 -. Prreferred values 

10 ohms to 10 me. Ditto 0 %, 10 ohms to 22 meg., 9d. 

6 watt r 1/S 
{ IS watt} WIRE -WOUND RESISTORS 1/8 

16 watt 10 ohms--8600 ohms 1112 /- 
10 K., 16 L, 2s. K., 25 E.. 10 w- 3/- 
MAINS DROPPERS. Midget. With sliders. O,S& 

1 K., 0.2 a., 1.2 K.. 0.15 a., 1.5 K., 0.1 a., 2 L, 61- 

each. Line Cord 100 ohms It. 3 -way, 1/- ft. 

WIRE-WOUND 
Speaker 

3 POTS. WATT. Pre s tO 
NIL 

WIRE Min. 
TV Types. All ,since op to 10 ohms to 25 n. K., 81- e 

30K., 4 /- (Certain 30K to 2 meg., 8) -). 
WIRE- WOUND 4WAT Po. long spindle. 
Value, 50 ntune to 
SPEAKER FRET. Tygae various eoloun. 52in. wills 
from 10 /- lt.; 28in, wide tom 5/- tt. Sample., S.Á.1. 
EXPANDED METAL. Gold 12 x 120,. 6 / , 

ARDENTE TRANSISTOR TRANSFORMERS 
03036, 7.8 CT.1 Push -pull to 8 ohms output 111- 
08084, 1.6:1 C.T. Push -pull Driver 11)- 
D8058, 11.5:1 Output to 3 ohms, eta. 111- 

DM, 4.5:1 Driver 11 /8 
D239. 4.511 Driver; D240, 8.5:1 Driver 11/6 
TRANSISTOR POTS 5 K Switched 5/8 

SUB -MIN. EARPIECE Xtal or magnetic 7/8 

SIB -MIN. JACK AND PLUG 2.5 or :/.5000. 3/8 pr. 
Blank Aluminium Chassis, 18 s.w.g. 
4 sides. riveted corners, lattice fixing 
holes. 2ttn, sides. 7 x 41n., 4/9: 9 x 71n, 

5/9; 1 15 7lfl.. /9 
12/: 3. x 9in.. 6 /8; 14 a 111a. 

RETURN OF POST DESPATCH EXPERTS ANSWER ALL ENQUIRIES NO ORDER TOO SMALL 

RADIO COMPONENT SPECIALISTS 
337 WHITEHORSE ROAD 

WEST CROYDON T44Ó 1665 

Written guarantee with every purchase Buses 133, 68 pass door. S.R. Stn. Selhurst P.P. Charge I1 -, Full List It -, C.O.D. 21- extra 
(Export welcome. Send remittance and extra postage, no C.O.D.) 
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LEARN - THE 
ItPRACTICAL 

WAY . a . 

your career . . . 

hobby .. . 

own business ... ? 
The demand 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. 

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 

20,000 ohm/volt - ra 
modern multi- 
range teat meter ... Cathode ray oscilloscope 

to Moto how circuits 
work ... 

989898BBB' 

Learn - by'bnllding - an 
international receiver in 

nine 
top quality . 

niee transistors L.W. 
M.W. TWO SHORT 
WAVE Bands and VHF! 
FM . . incorporates every 
modern receiver design 

Complete picture way 
library of theory books and 
practical manuals 
NO MATHEMATICS' 

' I; 

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

BUILD AND EXPERIMENT WITH ALL 
THE ABOVE -AS- YOU -LEARN .. . 

'Phis is a new complete experimental course comprising a 
mixture of theory and practical work using a very full 
range of electronic components and apparatus. Starting 
right from the beginning -or at a later stage if needed -the 
course enables the student to build up all the basic elec- 
tronic circuits- amplifier; oscillator: rectifier: detector: 
etc. -and finally to the design, construction, testing and 
servicing of a latest design fully transistorised receiver 
using nine transistors and covering long and medium wave 
and TWO SHORT WAVEBANDS plus Vttra']1 reception. 
It is of real luxury quality throughout -operates from a 9v. 
battery and can lie used anywhere in the world. Every pre- 
sent-day technique in circuitry is covered and the course 
also includes multi -range test meter: signal generator and 
oscilloscope. By the end of the course the student will he 
able to deal with any type of servicing work with confi- 
dence and will also have a very useful workshop of equip- 
ment. Nearly 1110 interesting and absorbing EXPERI- 
MENTS are carried out during this comprehensive course 
enabling anyone to gain full mastery of electronics. __ _ _ - MIMI 

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 

J Please 

I am interested in courses above 
(We do not employ representatives) PW 3'65 

British National Radio School 
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val.xLRa.697MA6cH , ly65 = Diversified Interests 
illlillllllllllllllllllllllllllllllllllllllllllllllllllllllll E have all, no doubt, at some time or another been 

Editorial and Advertisement F-- 
subjected to the frustrating boredom of the man with a 

Offices: = one -track mind. There are countless versions: he (or she, 

PRACTICAL WIRELESS = come to that!) may be a football fanatic, a motor car maniac, 
E. = a prattling philatelist, a rabid racing addict. His tastes may be 

George Newnes Ltd., Tower House = low or high, academic, athletic, scientific, active or sedentary. = Southampton Street, W.C.2 
_ = He lives for only his chosen subject to the exclusion of all else. 

George Newnes Ltd., 1965 = his pet interest has become an obsession. 
- Phone: Temple Bar 4363 = Such a person suffers from the sad delusion that everyone 

Telegrams: Newnes, Rand, London _ else is equally interested, or should be, and he succeeds only in 
_ = being devastatingly boring and infuriating. He is usually magni- 

SUBSCRIPTION RATES = ficently unloved. Even his best friends won't tell him. And 
including postage for one year = among this population of over -zealous enthusiasts there must be, 

To any part of the world cí.9.0 = if only on the law of averages, one or two radio bores! 

Contents = Many hobbies, and ours is nó exception, present limitless 
_ opportunities for exploration and exploitation. There are so 

many basic activities, so many possible diversions, so much to 

Editorial .. 1037 = do in so short atime, that the really keen enthusiast can easily 

Round the World of Wireless 1038 = find himself so inextricably involved that the hobby becomes the 

Keyd Audio Oscillator 1040 = master. The dividing line between a Fan and a Fanatic may be 

How to Align a Receiver = extremely thin! 
Without Test Equipment... 1044 = Most of us, of course, keep a reasonable sense of proportion 

Cabinet and Chassis Tech- = but the line of thought being pursued does suggest some self- 
= piques 1048 E interrogation that might be applied at times. 

IS Erasure 
P ing Accidental Tapa I = Unless one is engaged professionally, it is probably better not 

... ... ... 1053 

Practically Wirelu .., ... 1054 = to become too highly specialised -or too narrow minded. 

Prselect'or and B.F.O. Unit 1055 E Don't get into a rut by building only valve or only transistor 

A Voltage Stabilised V.F.O. 1060 = equipment, or only receivers, or only amplifiers. Try something 

sThe "Cadet" r Watt Hybrid = different, even if only occasionally. 
= Amplifier ... ... ... 1064 _ "Jack of all trades, master of .none" may be a justifiable slur 
Ei Building a Transistor Solo P. in industry, but surely not in amateur radio, where a diversity 

Organ ... 1069 = of interests is the best way to get the most from the hobby and 
On the short wave ... 1077 = to avoid becoming a radio bore even to other radio enthusiasts! 
Trade News ... ... ... 1001 = A sense of proportion is also advisable in our general approach. 

= Preparing for the R.A.E. ... 1085 = Since the hobby is a technical one, it is inevitable (and desirable) 
_ Letters to the Editor ... 1093 = that equipment is'appraised in a technical manner. But the time 
P. Club News 1094 = to take stock is when you listen to recordings and hear not music 
= The Editor will be pleased to consider = but only frequency response, harmonic distortion, wow and 
= arUcles of a practical nature. Such = 
= articles should be written on one side = flutter percentages. Or when you watch a TV programme in 
__ the paper vnty and should contain . misery because the raster is slightly non- linear or there is a 

the name and address of the sender. _ 
= Whilst the Editor does not hold himself = fraction too much overshoot. Or when you are impelled to 
= responsible for manuscripts, every 
= effort will be made to Yeturn there if a = switch off a radio in the middle of a programme to change a 
= stamped and addressed envelope is = 
= enclosed. All correspondence intended E coupling capacitor. Or when you mentally read advertisement 
= for the Editor should be addressed: _ 
= The Editor, PRACTICAL WIRELESS. ma posters in morse code! 

Southampton search for improvement, = George Newnes Ltd., Tower House, = The ser rovement, if not perfection, is highly 
outhampton Street, London, W.C.2. = P 

= Owing to the rapid progress In the = commendable, but the place to do this is on the work bench 
E designs of wireless apparatus and to = 

our efforts to keep readers in touch = when the equipment is being designed, constructed, aligned 
with the latest developments. we gire = 

= no warranty that apparatus described = or serviced. 
= our columns is not the subject ai = It should always be remembered that equipment is built to be = letters patent. = Y 

Copyright in all drawings photo - E used and to be enjoyed. And if it is in the living room, no doubt 
plaphs and articles ptt fished in 

= PRACTICAL WIRELESS is a 
countries 

= other members of the family will be only too pleased to point 
= reserved throughout the cmrntrie.o _ 

signatory to the Berne Convention and = this out! = the U.S.A. Reproductions or imitation., E 
E of any of these are therefore erpressly = 
= forbidden. PRACTS.4L WInELESo = 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111111111IIIIIIIIIII1111111111111111111111111111111111111111111111111111111A = incorporates "AY'', .r R'i rears,' 

=t IlII1111111III111111111111I111111111111111111I111111111I111111l 
Our next issue dated April will be published on March 4Ma 
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NEWS AT HOME 
AND ABROAD 

R° 
,,N 1 0 

,\\\\1 
' Z RMLE SS /1 

March, 1965 

RADIO MASTS FOR 
ATLANTIC ISLAND 

BRITAIN'S Ascension Island 
in the South Atlantic Ocean 

is shortly to have nine radio 
masts erected on it. An order 
valued at over £90,000 for the 
masts from the Marconi Com- 
pany Limited has been received 
by British Insulated Callender's 
Construction Company Limited. 

Under the contract BICC will 
supply one 250ft. and eight 325ft. 
radio masts for use on the island. 

Miniature Resistors Protect Motors 
NEW protection devices for electric motors recently introduced by 

Mullard are designed to be incorporated directly in the 
windings of the motor. The new devices -positive temperature co- 
efficient resistors -will provide cheaper and more effective protection 
of electric motors than conventional methods. 

The miniature resistors (see 
illustration) are made from doped 
barim titanate ceramics. In 
operation they exhibit a high 
positive temparture coefficient 
which causes a large and rapid 
increase in value when an exces- 
sive increase in the temperature 
of the motor windings (above 
about 110 °C) occurs, and this 
will cut -off the power supply. 

A number of special advan- 
tages are presented by the intro- 
duction of these resistors and 
applications in transistor circuits 
are foreseen. 

AIRCRAFT NAVIGATION BEACONS FOR U.S.S.R. 
RADIO navigation beacons for 

aircraft, of the type now 
covering the Western European 
air lanes, will shortly be installed 
in the U.S.S.R. under a contract 
signed recently in London. 

The contract, which is for two 
high -power long -range VOR 
beacons (one is shown on the 
right), is the first ever Soviet 
order for this type of equipment. 
Standard Telephone and Cables 
Limited are to supply the beacons 
which will be installed on the air- 
way between Moscow and the 
Baltic coast. 

During the negotiations for the 
contract, which also includes STC 
airborne equipment, Soviet repre- 
sentatives witnessed the opera- 
tional procedures of the VOR 
receiver equipment during a 
demonstration flight in the Com- 
pany's aircraft. 
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RADAR REFLECTORS FOR 
HIGH -FLYING GLIDERS 

AT Ipswich airport, home of the London Gliding Club, the 
Marconi Company, on behalf of the Ministry of Aviation, are 

currently carrying out a series of experiments aimed at reducing the 
danger of collision between gliders and high -speed aircraft. 

Because of their very light construction, gliders do not register on 
the radar screens of air - traffic control centres and as the modern 
high -performance glider can easily reach the airways of civil and 
military aircraft, this danger of collision is increasing. 

The experiments carried out by the Marconi Company will 
investigate possible methods of improving the radar reflective 
properties of gliders by such means as cheap, light- weight 
radar reflectors that could be 
easily fitted in a glider to make it 
visible to radar, without being 
in any way detrimental to the 
performance of the glider. 

After a series of experiments 
using scale models at the Mar- 
coni Research Laboratories, 
Great Baddow, a number of 
radar reflectors have been 
designed and tested in flight. For 
these trials a glider with a tug 
aircraft has been operated by 
members of the London Gliding 
Club. 

At the Marconi Rivenhall 
Establishment in Essex, Marconi 
research engineers have obser- 
ved these flights and recorded the 
strength of the reflected radar sig- 
nals received by three separate 
radar systems. 

1039 

NEW AERIALS FOR 

RADIO ASTRONOMY 

Marconi engineers recording the 
radar signals received from a glider 

fitted with experimental reflectors. 

Ionosphere Sounders for U.S. Navy 
EQUIPMENT which will be used by the United States Navy to 

ascertain the best operational frequency for long range b.f. radio 
communications, is to be developed under a contract awarded to 
EMI -Cossor Electronics Ltd. of Canada, subsidiary of EMI. 

The equipment -an ionospheric oblique sounder -will be a 

sophisticated version of the company's Ionosonde 8000, which is 
currently being evaluated by several NATO nations. 

Due to the physical structure of the ionosphere, quality of recep- 
tion of short wave radio transmissions varies considerably between 
one frequency and another. The new sounder will enable the U.S. 
Navy to detect the best possible wavelength for communications 
without relying on possibly incorrect forecasts or lengthy trial and 
error methods. 

Telegraph System in North Sea 

DURING the intensive search for oil and natural gas under the 
North Sea, a G.P.O. radio telegraph system will be used to pro- 

vide communications between the many mobile drilling rigs and 
one of two shore Stations at Humber, on the Lìncolhshire coast, and 
Stonehaven, near Aberdeen. 

Both shore. stations will be fitted entirely with Marconi multi- 
channel telegraph transmitting and receiving systems and will provide 
up to 30 individual communication channels. - 

This order was placed by the General Post Office. An accompany- 
ing order from 'the Marconi International Marine Company will 
provide radio- equipment on one of the drilling rigs. 

rl`HE contribution of the 
Commonwealth to the study 

of radio sources throughout the 
universe, has advanced on two 
accounts recently by the installa- 
tion of a new 15ft. radio tele- 
scope at Coxtie Green, near 
Brentwood, Essex, and the erec- 
tion at Parkes, New South Wales, 
Australia of a 60ft. inferometer. 

The Coxtie Green telescope 
(above) has been produced by the 
Marconi Company Limited for 
research scientists from Queen 
Mary College, London Uni- 
versity, to examine the brighter 
planets and radio scources in the 
sky. The telescope, which 
operates at wavelengths in the 
region of one millimetre, has the 
unusual feature of being moul- 
ded in glass fibre reinforced 
plastic. 

The New South Wales infero- 
meter (below) joins a 210ft. radio 
telescope on the same site. On 
occasions these two instruments 
will be used in conjunction for 
the accurate position fixing of 
radio sources. 
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COVER 

SUBJECT 

KEYED 
Audio Oscillator 

By M. L. Michaelis 

March, 1965 

MODERN electronics practice makes increasing 
use of small circuit bricks comprising 
circuitry which can be used in virtually the 

same form for the most diverse applications. Such 
arrangements are all the more valuable on account 
of the tendency to miniaturisation on small circuit 
boards, using transistorised circuitry. The particu- 

r brick " which is the subject of this article 
prises a versatile keyed audio oscillator which 

as been devised and thoroughly tested by the 
author. It is built -up on a 4in. x 2.5in. Veroboard 

I- 
'1: 

+40V 
stabitised. _ 

P1 
Input 

(small paxolin sheet with regular rows of holes for 
affixing components, as described in PRACTICAL 
WIRELESS, May 1964) and has seven terminals for 
external connections (Fig. 1). 

The basic function of this circuit is to provide 
an audio output signal, of almost pure sine -wave- 
form, whenever and only as long as the d.c. current 
or voltage injected at Pl exceeds a certain threshold 
limit which can be set over a wide range in 
each case with the help of the sensitivity control 
VR1 (or VR1a). The three n.p.n. silicon epitaxial 

Input circuit 
for current 

J keying 
(see text) 

VR1 
5MII 
log. 

k 

1 M12 

R1 
180 
k11 

R5 56kII 

Sensitivity 

OZ: L Veroboard 4'x 212 

Fig. I: The oscillator circuit. The output frequency is determined by the capacity of the four (equal) capacitors Cl -C4. 
1kt 100pF, the frequency is about S kc,'s. at 250 pF 2 kc /s, at 500pF I kc /s, at 1000pF 500 c /s, at 0.0I µF 50 c /s, at 0.1µF 

5 c/s and at 0.5µF I c /s. The relationship is thus strictly linear. 
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Input circuit for voltage 
keying (see text) 

2 

CP1 
input 

VR1a 
250kfl 3 

log Sensit vity 

Fig. 2: The PI input 
of the circuit of 
Fig. I modeled for 

volta e. keying. 

transistors are basically in a three -stage emitter 
follower cascade arrangement and are normally 
cut -off because the bias applied to the base of Trl 
is just less than the threshold voltage of such an 
arrangement. A very small current injected via 
Pl (a fraction of a microamp in the most sensitive 
setting of VR I) cuts the cascade of three transistors 
on. whereupon the last two. Tr2 and Tr3. 
immediately commence to oscillate as a phase -shift 
oscillator through the feedback network Cl -C4 /, 
R 15 -R 17. 

Uses 

This circuit can be used 
for any purpose requiring this 
function. The input circuit at PI 
is, for example, more than 
adequately sensitive to operate 
directly from a vacuum photocell 
of the 90AV type, whose cathode 
is then connected directly to Pl 
and anode to the appropriate 
positive voltage needed to operate 
the photocell (in fact, the same 
+40V line as needed to operate 
the Veroboard circuit will 
generally do). Whenever the 
photocell is illuminated, it draw, 
a tiny current in proportion to 
the intensity of the illumination. 
With the sensitivity control VRI, 
the current at which the trans's- 
tors " switch on " and the audio 
oscillation thereupon appears at 
the output socket, can he adjusted between about 
0.5 and 12µA. this being the normal current opera- 
ting range for most photocells. The sensitivity 
control VRI will, in such applications, normally be 
set so that the photocell current due to the ambient 
illumination just does not " switch " the oscillator 
on, response then being obtained only to any 
" wanted " additional light signal. 

Regarding the output circuit, this may be connec- 
ted via a simple blocking capacitor and volume 
control (Fig. 3) between terminals 6 and 7 to the 
input of any audio amplifier, transmitter modula- 
tor amplifier or to the record- player input sockets 
on the recording amplifier of any conventional 
domestic tape recorder. However, if you wish to 
record the bursts of audio oscillation (in response 
to the d.c. voltage or current pulses applied at the 
input) on tape, an additional recording amplifier is 

- + 0 9 Morse tapper 

not absolutely essential. Fig. 4 shows how a nor- 
mal type of recording head can be fed directly 
from the output terminals 5, 6 and 7. R23 here 
gives d.c. bias for the head in place of the otherwise 
(for musical recordings) more usual r.f. bias. This 
is quite satisfactory here, particularly if erase is 
performed with a powerful permanent magnet 
over the pole of which the tape passes, which also 
has the advantage of completely avoiding the need 
for any form of electronic bias and erase oscillator 
for such a technical pulse -recording tapedeck, 
therewith greatly simplifying circuitry. The erase 
magnet will saturate the tape: the d.c. bias passed 
into the recording head via R23 must be of 
opposite polarity. i.e. such as to move the mag- 
netisation of the tape away from saturation again, 
to the recording operating point on the hysteresis 
curve. The playback head will function normally, 
using a normal playback amplifier. 

When deciding to build a special tapedeck from 
scratch the characteristics of the recording head 
RHI chosen should be obtained from the makers. 
These will normally state an (r.m.s.) r.f. bias 
current and a signal current required for correct 
operation. Satisfactory performance is obtained, 
in most cases, with the value of R23 chosen such 
that the d.c. current obtained as bias is some two- 

Veroboard 
circuit 

<-R18 
'100kì 

R21 
1Mn 

0.1 F 

2 6 VR3/R3 
rr 5001cII 
I I log f 

Q3 .1 
T \\JJ 

74 
J 

Fig. 3: Input and output connections for m.c.w. telegraphy and model control 
transmitters, as well as for electronic organs and tremolo insertion on guitar 

amplifiers. 

r 
¢7 

¢2 
Veroboard 

circuit 

43 

74 
L 

Fig. 4: Output connections for direct tape -recording. 
without an additional recording amplifier being requirod.l 
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thirds of the specified r.m.s. value for r.f. bias. 
The transformer L2 must have a step -down ratio 
approximately equal to the number of mA signal 
current specified for the particular recording head. 
The sub -miniature types sold for interstage 
coupling in transistorised audio amplifiers will in 
most cases be found satisfactory; conditions are 
not very critical. 

Practical Uses Requiring Tape Recording of the 
Output 
Apart from numerous applications in the control 

of industrial machinery which are beyond the 
scope of this article there are several interesting 
amateur applications, particularly in the field of 
remote control of model ships and aircraft. These 
involve the prerecording of a sequence of pulses 
tapped in with a Morse key at the input so that, 
on playback of the tape into the modulator of the 
model control transmitter, the model can be made 
to respond to the particular sequence of commands 
automatically without further manual attention. If 
a closed loop of tape is used the sequence of 
commands can be repeated indefinitely as the tape 
goes round and round until stopped. There is a 
Wide field here for model control experimenters. 

A transmitted signal using modulation of the 
carrier with various audio frequencies is best used 
here, the receiver on the model employing audio 
tuned circuits of resonant reed relays to select 
the individual frequencies and thereupon cause the 
appropriate responses in the correct control circuits 
of the model. All necessary components for 
building such model control receivers, together 
with profuse technical information, are stocked by 
good modelmakers' shops and are made by such 
firms of world repute as, for example, Messrs. 
Grundig. 

The advantage of this method of model control 
is that as many different commands can be sent 
simultaneously as different audio frequency 

channels" are available. Several of the Vero - 
board circuits described in this article (Fig. 1) can 
be made, differing solely in the value chosen for 
the four capacitors (all must be equal) Cl to C4, 
which determines the frequency of oscillation. 
Alternatively a two -pole, multi -way wafer switch 
-or a set of push- buttons -may be used to select 
various similar networks with different C values 
between the collector of Tr3 and the base of Tr2 
on a single circuit. The different "channels " are 
then merely no longer available simultaneously but 
only successively in any order. 

It is in fact possible to use this Veroboard 
circuit as a virtually complete multi -channel model - 
control transmitter, the output signal at terminal 6 
generally being of ample power to grid- modulate 
a conventional transistorised p.a. stage, which is all 
that will be required in addition on the r.f. side, 
no additional modulation amplifier being neces- 
sary. If a row of suitable press -buttons are used, 
each having two contacts selecting and connecting 
different networks between the collector and base 
of Tr3 and Tr2 respectively, and a third contact in 
the function of Morse tapper (Fig. 3), then by 
pressing the appropriate button it will cause the 
transmitter to send out the associated selective 
command in each case. 

With a tapedeck connected to the output, as 
shown in Fig. 4, the programme of commands 
" tapped in " with the buttons can be recorded for 
subsequent automatic operation of the model 
according to the predetermined programme on 
playback into the transmitter modulation input. 
The great advantage of the d.c. bias shown in 
Fig. 4 for the recording head and of being able to 
dispense entirely with an erase oscillator, using a 
permanent magnet, lies in the extraordinary 
simplicity of the tapedeck thereby rendered 
possible. The playback amplifier need only be a 
perfectly straightforward audio amplifier with an 
input sensitivity in the region of ImV, almost any 
microphone amplifier advertised ready built or as 
a kit in these pages (e.g. baby alarms) being satis- 
factory. It is consequently possible to 
accommodate the sub -miniature tapedeck into the 
model -control transmitter casing (hand- carried 

COMPONENTS LIST 
Resistors: 

RI 180kÛ R13 22kÛ 
R2 IMS2 R14 27052 
R3 IMO RIS 220k1 
R4 IOOkÛ RI6 220kÛ 
RS 5.6kÛ RI7 220kÛ 
R6 220kÛ RI 8 100k2 
R7 IMÛ RI9 47kÛ 
R8 IOW) R20 IMS2 
R9 470kÛ R2I IMO 
RIO 4-7k52 R22 3.3kÛ 2W 
R 1 1 4.7k12 R23 6.8kÛ 
RI2 10kÛ 
All 10% ¡W carbon, unless otherwise stated 

Capacitors: 
CI 100pF -0.5µF 
C2 I0OpF -0.5µF To suit desired frequency 
C3 I00pF -O-SµF See caption Fig. I 

C4 100pF -0.5µF 
C5 10 times CI /C4 value 
C6 0.1µF paper 
C7 100µF electrolytic 125V 
C8 100µF electrolytic 125V 
C9 250µF electrolytic 9V 

Semiconductors: 
DI S36 diode ) Brush Crystal Co., 
D2 S36 diode - Hythe,Southampton 
D3 ZL39 zener diode JJJ 

D4 200í250V silicon h.t. rectifier 
D5 200/250V silicon h.t. rectifier 
D6 200/250V silicon h.t. rectifier 
Trl 2N1613 
Tr2 2N 1613 transistor Brush Crystal Co. 
Tr3 2N 1613 transistor 

Potentiometers: 
VRI 5MÛ log. VRIa 250kÛ log. 
VR2 100kÛ lin. preset sub -miniature 
VR3 500kÛ log. 

Miscellaneous: 
TI Mains transformer. Secondaries: 50V 30mA 

(heater transformer with rewound secon- 
dary) 

T2 Transistor interstage transformer with 5: I 

ratio, or to suit recording head (see text) 
SI Mains toggle on /off switch 
FI 250mA mains fuse 
Plugs, sockets, wire, piece of Veroboard 4in. x 24ín., 
etc. 
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portable) with a switch on the panel "auto /direct" 
being included. In the auto setting the transmitter 
is modulated with a prerecorded sequence of 
commands from the tape; in the direct setting the 
transmitter is modulated directly by the commands. 
Various combinations are possible, e.g. commands 
can be recorded simultaneously to direct trans- 
mission so that if some hand -controlled acrobatic 
antic of the model proved particularly pleasing it 
can immediately or at any later time be repeated 
by playing back the tape. 

It is, of course, immaterial whether several 
Veroboard circuits are used so that commands 
such as throttle and rudder control can be given 
simultaneously or whether only one switched - 
frequency circuit is used for successive commands 
as far as the tapedeck and receiver function is 
concerned. The tape can record all frequencies 
simultaneously if necessary and the receiver audio 
tuned circuits will sort them out. There is only 
one important practical condition, namely that the 
various audio frequencies associated with the 
different channels should bear no harmonic 
relationships, i.e. they should not be simple 
multiples or other simple ratios of each other but 
rather as " odd " as possible. This is to avoid the 
harmonics g.nerated upon distortion of the wave- 
form in any one channel causing spurious 
responses in one or more other channels. The 
receiver audio tuned circuits will already be 
staggered appropriately and it is then merely 
necessary to trim the Veroboard circuit networks 
to proper resonance (if necessary wire small 
trimmers in parallel with Cl to C4). 

Geiger Counters 
A somewhat more specialised but nevertheless 

interesting and practical use of the circuit concerns 
Geiger counters, this also requiring tape recording 
of the output pulses. In PRACTICAL WIRELESS, 
December, 1962 /January, 1963, an article was 
published on an advanced Geiger head, followed 
by a digital. register in the April to June, 1963, 
issues. Finally in the December, 1963, issue, a 
description was given of the many experiments 
possible with this equipment which, as readers will 
remember, involved among other things a study of 
the natural radium -product activity in rain or 
snow. This can reach enormous intensities and 
decay within some three to five hours. The study 
of these activities in relation to season, location 
and weather patterns, as explained in the last- 
named article, can be a most instructive line of 
experiment for schools and clubs but it is often 
rather time consuming since the counter must be 
read off every few minutes after as many rains as 
possible. More troublesome still is the fact that 
many of the most interesting rains and thunder- 
storms occur deep in the night and it is bad enough 
having to get up and switch the apparatus on then -but having to sit by it for the rest of the night 
reading off the counter every few minutes is the 
last straw! A second almost insurmountable 
problem is involved with the fact that many of the 
most interesting studies concern quick successions 
of many showers in a row. A study of the changes 
of radioactivity with the progress of such weather 
patterns is particularly interesting but quite 
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impossible with the design already published unless 
one duplicates the whole set -up as many times as 
the number of showers in a row to be studied. 
However, the problem here is that whilst one 
shower is still being studied to follow the decay of 
its activity over three to five hours, the next will 
maybe many more will arrive and the counter will 
be " engaged ". Having come up against this 
problem the author hit upon the idea of tape 
recording the signals from the successive showers 
so that these can be counted out at any later time . 
by replaying the tape through a suitable circuit 
into the digital register. The circuit described in 
this article was first designed for this particular. 
application. It is only necessary to duplicate the 
Geiger head the necessary number of times and 
associate each head with a Veroboard circuit giving 
output pulses of a particular (in each case different) 
audio frequency. All signals can be fed on to one 
single continuously running tape track, using a 
perfectly ordinary domestic tape recorder. The 
Geiger counters will be " started up " one after the 
other as the successive showers occur and their 
samples are ready. It is not absolutely necessary 
even to keep checks of the clock because the 
relative timing will automatically be indicated later 
on the tape counter of the recorder! Upon subse- 
quent playback at any later time a tunable audio 
resonant circuit (choke -coil and switched parallel 
capacitors to bring it to resonance at the various 
channel frequencies) is fed from the extension 
speaker terminals of the tape recorder and in turn 
feeds a simple rectifier circuit, much the same as 
an ordinary diode detector arrangement, for recon- 
stituting the original Geiger counter pulses. Each 
channel, i.e. each shower, can then be played back 
and registered in detail in the digital register by 
tuning to each channel frequency on successive 
runs. Only a single digital register unit, running 
correspondingly longer, is thereby required. 
Furthermore, rains and snows occurring at night, 
even if only single, can be recorded and analysed 
on the digital register the next day. It is only 
necessary to get up in the middle of the night to 
switch the Geiger counter and the tape recorder 
on! 

A different solution would be to use a digital 
register with facilities for printing out the count at 
predetermined regular intervals on an automatic 
basis. This will solve problems of work at night 
but still not help in the matter of recording many 
showers whose radioactive overlap in time. Short 
of duplicating the whole equipment several times 
there is no other sensible solution apart from the 
use of the Veroboard circuits described in this 
article in conjunction with an ordinary domestic 
tape recorder. 

Modulated Continuous Wave (MCW) Telegraphy 
for "Ham" Transmitters 
A useful incorporation for the Veroboard circuit 

is shown in Fig. 3 which itself again has a variety 
of specific uses. Bursts of the characteristic audio 
frequency are obtained at an amplitude which is 
adjustable with VR3 (as volume control) in 
rhythm with the tapping of the Morse key. R20, 
CS and R21 serve as key -click filter in this 

-continued on page 1068 
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How to AUgn a Pe eivor 

Without tast Equipment 
BY GORDON J. KING 

IT 
often happens that the enthusiast linds him- 

,self in a spot when it comes to the alignment or 
realignment of home constructed receivers and 

receivers in for repair. This is because the service 
sheet or building instructions stipulate the use of a 
signal generator for this exercise, such an instru- 
ment not always being in the possession of the 
enthusiast. Indeed, the radio beginner may yet 
have been able to acquire only the essential multi - 
range test meter. 

Nevertheless, it is possible successfully to align 
and realign radios, including a.m. and f.m. sets 
and transistor portables, without any instruments 
at all, and this article tells how it is done. 

Misalignment Symptoms 

The term alignment implies the trimming and 
tuning of the various radio -frequency (r.f.). 

Aerial 

Tuned 
R F -#y 

amplifier 
Detector r-- 

Ganged 

stations and being dead to moré distant stations and 
weak signals. Misalignment can also cause poor 
reproduction owing to a restricted or distorted res- 
ponse, while the breakthrough of adjacent stations 
can prove troublesome if the response of the tuned 
circuits is too wide. 

Audio 
stages 

Fig. 1: Block diagram of tuned rodio- frequency r 

oscillator and intermediate -frequency (i.f.) circuits 
for optimum tracking, sensitivity and response. A 
set which is completely out of alignment will not 
usually function at all, while a set whose align- 
ment is not right will exhibit various symptoms. 

One is an inaccuracy of scale calibration. That 
is, for example the Light Programme may tune on 
Radio Luxembourg instead of the correct 1,500 
metres. Moreover, the " tracking " may be wrong, 
giving the correct calibration on stations, say, at 
the high frequency end of the medium wave band 
and incorrect calibration on stations at the other 
end of the band. 

Another misalignment symptom is poor sensi- 
tivity, the set working only on powerful local 

Trimming 
Let us look first at the tuned radio- frequency 

(t.r.f.) receiver, which is the simplest of all types 
so far as alignment is concerned. Such a receiver is 
shown in the form of a block diagram in Fig. I. 
From the tuning aspect we have two stages, the 
tuned r.f. amplifier and the detector. The detector 
produces the audio signals which are amplified and 
applied to the loudspeaker. 

It is the purpose° of the r.f. amplifier to receive 
the very weak aerial signals, to amplify these and 
then pass them on to the detector. The aerial is 

supplying the r.f. stage with 
hundreds of sighals, so it is essen- 
tial for that stage to select or tune 
the required signal. Likewise the 
detector stage must tune to the 
required signal. Thus, both the 
r.f. amplifier and the detector 

Speaker must tune to the same frequency 
simultaneously. 

Tuning in most cases is accom- 
plished by tuning capacitors. In 
the early days of radio separate 
tuning capacitors were used for 
the r.f. amplifier and detector, the 
exercise being first to tune the 

detector to pick up the signal and then tune the 
r.f. amplifier for maximum sensitivity (to get the 
signal as loud as possible). 

Modern receivers, of course, feature ganged 
tun.ng capacitors, as Fig. 1 shows, and it is impor- 
tant that each section of the gang tunes to exactly 
the same frequency over the whole tuning range. 

The design of the ganged capacitor and asso- 
ciated tuning coils ensures that this happens 
reasonably well but final trimming is necessary for 
correct dial calibration and optimum sensitivity 
over the bands. It should be noted that with t.r.f. 
sets the dial calibration is established by the 
detector tuning and the sensitivity by the r.f. 
amplifier tuning. 

eceiver. 
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Trimmer 1 

Section 
of 

tuning 
gang 

Tuning 
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adjustable 
dust iron 
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Trimmer 

Padder 

(a) (b) 

Fig. 2: At (a) trimming is effected by a preset capacitor 
across the tuning gang and padding by an adjustable 
dust -iron core in the tuning coil, while at (b) a preset 
capacitor across the coil serves for trimming and a similar 
type of capacitor, though larger value, in series with the 

tuning coil for padding. 

Padding 
While it is relatively easy to arrange for the two 

circuits to tune to the same frequency (or wave- 
length) at one point on the dial it is not quite so 
easy to arrange for the tuning to be accurately 
maintained over the whole of the dial. The simul- 
taneous and accurate tuning of more than one 
tuned circuit is called " tracking ". 

To secure good tracking most t.r.f. sets (and all 
sunerhet sets) embody what is called a " padding 
adjustment ". This consists either' of a small 
trimmer -type capacitor or an adjustable dust -iron 
core in the tuning coil. 

In addition there are " trimming capacitors " on 
each circuit. In inexpensive t.r.f. sets the trimmers 
consist simply of compression type preset capaci- 
tors on each section of the tuning gang, while more 
expensive versions have separate trimmers (and 
padders) for each band. 

The important points to remember are that the 
trimmers have the greatest effect on the tuned 
freouency at the high frequency (low wavelength) 
end of the band, while the padders have the 
greatest influence at the low frequency (high wave- 
length) end of the hand. Examnles of padders and 
trimmers are shown at (a) and (b) in Fig. 2. 

The idea of trimming and padding then is to 
adjust the trimmers for correct calibration and 
optimum sensitivity at a frequency at the high 
frequency end of the tuning and the padders for 
like conditions at the low frequency end of the 
tuning. 

T.R.F. Exam*le 
Now let us suppose that we have a t.r.f. set that 

is in need of trimming and no instruments at all. 
The set should be switched on and allowed 
thoroughly to warm up. A good aerial should be 
connected and the volume control turned to 
maximum. The first thing to do is to get the 
circuits into approximate alignment. This can be 
done by carefully listening at the speaker while 
tuning the set over the band. When the local 
station is heard the r.f. trimmer should be 
adjusted for maximum output. 

Next the calibration should be attended to. Say 
the local station is the long wave Light Programme 
and that this is coming in at 1,600m instead of 
the correct 1,500m. This means that more capaci- 
tance is required on the detector trimmer. A 
compression type should be screwed in and the 
station followed by tuning the set as the trimmer 
is adjusted until the correct calibration is estab- 
lished. The r.f. trimmer should then be readjusted 
for maximum output at the correct tuning point on 
the dial 

For final adjustment the set should be tuned to 
a station (say Radio Luxembourg) at the top end 
of the medium wave band, trimmed first detector 
and then r.f. wise and then tuned to a station at 
the bottom end of the band and then padded 
detector and r.f. wise. 

It is generally necessary to repeat these adjust- 
ments until no further improvement can be 
obtained at both ends of the band -both for 
calibration and sensitivity. It will then be found 
that stations between the two alignment points will 
tune correctly on the dial and that the sensitivity is 
maintained over the band. 

If the station is tuning too low on the dial, say 
1,400m for the Light Programme instead of 
1,500m, the detector trimmer should be screwed 
out. In some cases the trimmer on a completely 
misaligned set may not give the correct calibration 
over its range. In that case the trimmer should be 
set to its approximate mid -setting and the padder 
adjusted to give the correct tuning point. After 
this, of course, the process as detailed above 
should he carried out. 

For a delicate setting of sensitivity, when the 
r.f. adjustments are being made, the aerial should 
he very loosely coupled to the set by winding a 
few turns of the aerial wire round the aerial socket 
or lead of the set. This will ensure that the r.f. 
circuits are not swamped by aerial capacitance. 

It is generally best first to align the medium 
wave band, followed by the long wave band and 
then the short wave band if fitted. 

Superhet Principle 
A sunerhet type receiver is a little more difficult 

to handle but, once the basic principle is under- 
stood, there should be no undue problem. Fig. 3 

shows the block diagram of this type of set. Here 
the signals in the aerial are applied to the mixer 
along with a signal from the local oscillator. The 
aerial and oscillator signals are effectively "mixed" 
in the mixer and the output is either the sum or 
the difference in terms of frequency of the two 
signals. 

As an example, sunnose that the incoming signal 
is at a frequency of 150kc /s (that is 1,500m -the 
wavelength of the Light Programme) and the 
oscillator is producing a signal at 320kc /s. In the 
mixer these two signals beat together and their 
sum gives a frenuency of 470kcls, while their 
difference gives a frequency of 170kc /s. 

In practice either the sum or the difference 
frequency is selected and tuned by the intermediate 
frequency (i.f.) tuned circuits. The standard a.m. 
i.f. these days is 470kc /s, so the sum frequency of 
the example given above would be selected. 
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If the difference frequency is selected as the i.f. 
then the oscillator would produce a signal of 
620kc /s to beat with the 150kc /s of the Light 
Programme (i.e. 620 musts 150 equals 470). 

Clearly then the mixer and oscillator tuning 
must always be out of step with each other over 
the whole tuning range by an amount equal to the 
i.f. This is one thing that the alignment process 
has to ensure. It also has to ensure that the i.f. 
tuning is correct and that each i.f. transformer 
winding is tuned to the same frequency. 

Let us assume that. we have a completely 
misaligned set to deal with. What we want is 
breakthrough of some sort of signal just to get a 
start on tuning the i.f.s. for as these come into 
tune so the sensitivity óf the whole set rises and 
the remaining alignment becomes possible using 
off -air signals. 

Peaking the I.F.s 

One way found by the author that can be 
adopted to peak the i.f.s somewhere within their 
tuning range is to connect the screen of the tele- 
vision aerial's downlead, via a 100pF capacitor, to 
the signal grid of the mixer section of the 
frequency changer valve (note that the frequency 
changer is the valve that performs both functions 
of ,mixing and producing a local oscillator signal. 
Communications type sets and certain domestic 
models employ separate valves for mixer and 
oscillator). 

When this connection is made and the set's 
volume control turned fully up, slight clicks and a 
hiss can be heard in the speaker. If the i.f.s are 
miles off tune the noise output will be very .weak, 
but as the transformers are brought into tune so 
the output will increase and a Continental station 
may be heard in the background. 

The idea then is carefully to adjust the i.f. cores 
in turn, starting from that nearest to the detector 
(see Fig. 3) and working back towards the mixer 
(frequency changer) until the background dis- 
turbances are at their loudest. When this has been 
achieved one can rest assured that the i:f. windings 
are all tuned to the same frequency. 

This may not be the exact i.f. frequency but it 
will not be a long way out if the noise peak is 
arranged to occur when the trimmers are approxi- 
mately halfway within their range of adjustment. 

WIRELESS March, 1965 

An adjustment of greater accuracy can be made 
later if necessary. 

Having established a setting for the i.f. tuning 
the next step is to adjust the local oscillator and 
mixer tuning on a local station. This time the 
long wave should be adjusted first and, since the 
Light Programme puts a strong signal into most 
areas, this is a good station to work with. 

With the television downlead connected still to 
the mixer signal grid the set should be switched to 
long wave and the tuning carefully adjusted until 
the Light Programme is heard. It may be very 
weak and well off calibration, but if the set is 
without fault, apart from being misaligned, then it 
will be,found somewhere on the dial. 

When it is found the long wave local oscillator 
trimmer should be adjusted step by step to put the 
Light Programme nearer and nearer the correct 
point on the tuning dial until eventually the correct 
tuning point is established. Tests will have to be 
made to see which way the oscillator trimmer 
needs to be turned to move the station tuning in 
the required direction. 

The programme should now be coming in very 
loud, though interference and whistles may be 
troublesome. At this stage the television downlead 
should be disconnected 'and the correct aerial 
plugged into the proper aerial socket (if fitted). 
The signal will now be weakened again but it will 
soon be brought back to its correct volume by 
adjusting the mixer trimmer. The interference and 
whistle should then disappear. 

Snags 
The set is now in approximate alignment on the 

long wave band but to arrive at that condition 
several snags may be encountered. It may be 
found, for instance, that the Light Programme 
cannot be tuned at the correct position on the dial 
at any setting of the oscillator trimmer. In that 
event a check should be made to ensure that the 
dial drive is working properly and that the cursor 
(or dial) corresponds to the high frequency (low 
wavelength) end of the scale when the gang is fully 
open and to the low frequency (high wavelength) 
end when fully closed. A check should also be 
made to ensure that the gang spindle or dial drive 
is tightly secured and not slipping in any way. 

If all is well here a badly misadjusted long wave 
padder may be responsible. Initially this should 
be set to the centre of its adjustment. If this is 
correct then the i.f. is too far away "from its correct 
frequency. 

I.F. 
transformer 

2 

Ganged 

Oscillator gang 

I.F 
amplifier Detector 

Fig. 3: Block diagram of the superhet receiver. 

To 
audio 
stages 
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To correct for this the long wave oscillator 
trimmer should be adjusted as far as possible to 
bring the tuning as close as possible to the Light 
Programme (1,500m) on the dial. It will either be 
wide open or very tightly compressed. If wide 
open it should be closed up several turns or if 
tightly compressed it should be opened a little to 
give scope for eventual further adjustment. The 
Light Programme should then be retuned on the 
dial, the tuning error being a little greater than 
previously of course. 

The idea now is to adjust the i.f. tuning to 
correct the tuning error. This is not difficult. The 
core of the winding connected to the detector 

WIRELESS 1047 

locate the adjustments for specific bands. 
The oscillator trimmers and padders, however, 

can be discovered by touching the "live" side of 
the component with the blade of a screwdriver 
while a finger is resting on the blade (keep the 
other hand clear of the chassis to avoid shock). 
If, for instance, the set is receiving a medium wave 
signal, contacting the medium wave oscillator 
component in the manner described will detune the 
signal. 

The adjusting components for the mixer or r.f. 
stage (note that some superhets also feature an r.f. 
stage with a three -gang tuning capacitor) when 
contacted in a like manner will give rise to loud 

clicks from the speaker. The 
trimmer or padder which is not 
in circuit at the time will result 
in zero response. 

Frequency -e- Frequency - 
(a) (b) 

Fig. 4: Response curves. The narrow curve of restr,.ted bandwidth (a) may 
attenuate the treble response and also aggravate the effects of oscillator drift 
in fm. sets, and in f.m. sets the wider response of (b) is often to be preferred. 
A response of extended bandwidth cannot, however, be used in a.m. sets for 
fear of adjacent stations breaking into the wanted tuned station. 

should first be adjusted -one way and then the 
other to find out which way the trimmers need to 
be adjusted to give correction -a little at a time to 
bring the tuning nearer to the correct point on the 
dial. 

This should be done in stages and after each 
stage the remaining three i.f. cores should be 
adjusted for maximum output. Eventually it will 
be found that the i.f.s will peak when the dial is 
tuned spot on the Light Programme calibration 
mark. 

One can then be certain that the i.f.s are very 
closely tuned to their correct frequency, for only if 
that condition exists will it be possible to establish 
the correct d:al tuning within normal range of the 
oscillator trimmer. 

Once the i.f.s are correctly tuned, alignment of 
the rest of the set resolves almost to that as 
explained for t.r.f. sets. Trimmers and padders on 
all but the most inexpensive receivers exist for 
each band and these are adjusted respectively on a 
station marked on the dial at the ton of the band 
and then at the bottom of the band, making repeat 
adjustments until the best tracking is achieved. 

Trimmer Location 
Some mains sets use a bank of trimmers and a 

corresponding bank of padders and unless the 
service sheet is available it may be difficult to 

Sets using ferrite rod aerials 
need no special attention and 
the instrument -less alignment 
procedures outlined in the fore- 
going can be adopted with them 
also. 

F.M. Sets 

F.M. sets utilise the superhet 
principle and basically the 
alignment information already 
given applies also to this type 
of set. There are now plenty of 
f.m. stations on the air and very 
strong signals are delivered by 
local stations via correctly cut 
f.m. (Band ll) aerials. 

Frequencies of local stations are given in the 
Radio Times. The Light Programme has the 
lowest frequency and the Home Service the 
highest frequency. This is easy to remember 
taking the L of Light for low and the H of Home 
for high. The Third Programme has a frequency 
between the Light and Home. 

The ratio detector or discriminator may need 
special attention after the basic alignment process. 
This should be adjusted for the best quality 
reception, ensuring that each tuning point has only 
a single major peak. Two or three peak tuning 
means that the i.f. response is faulty. 

Magic eye tuning indicators can be of consider- 
able assistance for instrument -less alignment. Such 
indicators increase in deflection for increase in 
signal strength. Thus they can be used as an 
output indicator to reveal when, say, the i.f. 
transformers are tuned to optimum frequency or 
when the tuned circuits are peaked. 

I.F. transformers peaking in f.m. sets may not 
be desirable, for a sharp response (Fig. 4a) can 
suppress the higher order sidebands and impair 
the treble response. After peaking as a pre- 
liminary adjustment, slight detuning may be 
warranted to give a flatter top to the response as 
shown at Fig. 4b. Insufficient bandwidth can also 
aggravate oscillator or tuning drift effects on f.m. 
sets. 
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PART TWO 

CAMN ND CHASSIS TECIlNIMES 

CABINETS for radio or test gear can be made 
from a number of different materials and in a 
range of styles. The principal materials for 

amateur use are aluminium, wood, and synthetics. 

Aluminium Cabinets 

The general hints given in Part 1 for making 
aluminium chassis also apply when making, alu- 
minium cabinets, i.e. drilling methods. 

Sheet aluminium is best cut with the aid of a 
hacksaw, large holes with a fret saw using metal 
cutting blades. When marking out prior to bending, 
if the drawing shows external dimensions of chassis 
of cabinet, the score lines along which the bends 
are to be made must be marked short of the over- 
all dimensions by the thickness of the metal for 
each bend. 

When bending the metal, if a special bending 
machine is not available, a normal vice can be 
used. But if a depth of bend greater than about 3in. 
is required, as it will be for most cabinet making 
jobs, a carpenter's vice may be used, using a 
bending technique similar to that already outlined. 

If no carpenter's vice is available, use pieces of 
wood, of suitable size, clamped to the metal with a 
pair of carpenter's clamps, the wooden blocks 

BY F. L. THURSTON 

being used; in a similar fashion to the jaws of the 
carpenter's' The wood used should be of a 
fairly hard type if a good sharp bend is to be 
obtained. 

Failing all of these alternatives, the bending 
operation can be performed at reasonable cost by 
one of the many firms that specialise in this kind 
of work, some of whom advertise in this magazine. 

Several pasic cabinet styles are available, and 
Fig: 7 shows.a type made frbm a single sheet of 
metal forming an open -ended box into which a 
complete chassis and front panel assembly may be 
fitted. The front panel is bolted to the cabinet by 
means of " clinch " nuts secured into flanges at the 
front of the cabinet. 

Clinch nuts are similar to normal nuts but have 
a tubular extension on one side which is drilled 
out to give clearance of the bolt. When the clinch 
nut is bolted to a piece of metal a hole is drilled of 
such a size as to just give clearance to the outside 
diameter of the tube and the hole is then counter- 
sunk. 

The nut is then pushed into the hole from the 
blank side ofthe metal and the tube is peened over 
into the countersink, securing the nut to the metal 
panel: The inset of Fig. 7 shows the principle 
involved. If a suitable peening punch is not avail- 
able a ball bearing can be used as a substitute. 

Rear 

Note: Bend line for rear panel must be 
set back from the main bend 
line by thickness of the basic metal 

Side 

o , 
o 

Clinch nut 
peened to panel 

Fixing holes for clinch nuts (see inset ) 

Fig. 7: An open -ended aluminium cabinet, made rom a single sheet of metal. 
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Chemie size 15 x fi5 x 55ín. high. New manufacture. Dial 144 x 41e. In 
2 colours, predominantly cream, 200 -250v. A.C. only. 
Pick -up. Ext. Speaker. Ae., E.. and Dipole Sockets. Five push buttons - 
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 Mc /a. Valves EZ80 rect.; 
ECH81, EPOS, EABC80, EL84, ECC85. Fon 3 -ohm speaker. 
10 x Oie. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 
TERMS: tChassiel 13.10.0 down and 5 monthly payments of 12.4.0. Cheap 
Room Dipole rue V.11.1'.. 12/8. Feeder 8d. per yard. 
ALTERNATIVE DESIGN. L.W. 1000 -1900 M.: S.W. (9 -15 My /e): M.W. 
190 -475 M.: V.H.F. 87 -100 Mc /e.: Gram position. Otherwise similar to 
above chassis. Price 115.15.0 (care. paid). TERMS: 13.10.0 down and 
6 monthly payments of 12.4.0. Circuit diagram 2/6. 

PUSH -PULL O.P. 
AMPLIFIER £5.5.0 

(6/- Carr.) 
Brand new '200 -240 A.C. maim) 
Bass, treble and vol. controls, 
with valves EZ80. ECC83 and 
2- 11,84's giving full 8 w. Chassie 
12 x 34 x Shin. With o.p. trans. 
for 2 -3 ohm speaker. Front panel 

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

LAFAYETTE BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BASE 
71e. Stand. play, 1 20016. 13/9 
71e, Long play, 1,800ft. 21/6 
Sin. Double play. 1 200ft. 16 /6 
Min. Double play, 1,8011ft 24/9 
lin. Double play, 2.411016. 27/6 
Sin. Triple play, 451I1í. ( Plain white boxes) 13/9 
Un. Triple play. 900ft. (Plain white boxes) 24/9 
Sin. Triple play, 1,800ft. (Plain white boxes) .48/9 
25m. Triple play, 2,40011. (Plain white boxes) 80/8 
71e, Triple play, 3,600ft. (Unboxed) 82/6 

ACETATE BASE MESSAGE TAPES 
51n. Stand. play, 600ft. .... 8/10 Sin. Stand. play, 150ft. 8/9 

n. Stand. play, 1,200ft. .. 12/2 :fin. Long play, 220 it 5/5 
Sin. Long play, 900ft 11 /- Sin. Double play, 300ft 8/3 
55in. Long play, 1,200ft. 13/9 Sin. Triple play. 450ft. 15/6 
71e, Long play, 1,800ft. .. 18 /8 

Postage 1/- per reel (4 or more poet free) 

SELF -POWERED VHF TUNER 
CHASSIS. Covering 88 -95 Mc /s. Mollard 
permeability tuner. Dime. 8 x ti x 
bin. high. Valves ECC85 and '2- EF89's 
plus 2 diodes with EZ80 rectifier. Maine 
transformer. Fully wired and tested 
ONLY 18.17.6 (cary. paid). Room dipole 
12/8. Feeder Sd, per yard. 

6- TRANSISTOR 

PORTABLE - Fully Built 
The "SCALA" for only 87.10.6 caer. 
paid. 84 x 2 x 5 1in. high. Choice of 
colours. Rexine. M.W. and L.W. 
Ferrite aerial Battery 2/9 extra. Printed 
circuit. Nicely styled. A professional 
Job 35in. speaker. Fully tunable M.W. 
and L.W. Superhet circuit. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (91i range) 90v. 15mA and 1.4v. 125mA 
42/6 14/ -). 200-250v. A.C. Also for 250n1A. 1.4v. and 90v. 15mA at 
same price. Two separate unite to replace existing batteries, 4 x 25 x 25in. 
and 3 n 24 x iDn. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. Delivery by return. 
Terms available on Items over £5. Send 6d. (stamps will do) for 20 page 
illustrated catalogue. C.O.D. 2/0 extra. 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 
Regret overseas orders cannot be executed. 

GLADSTONE RADIO 
NOTE NEW ADDRESS:- (CLOSED 
66 ELMS ROAD, ALDERSHOT, Hants. WED.) 
(2 mina. from Station and Buses). Aldershot 22240 

"REALISTIC 
!1 

'SEVEN' 
7 Transistor Superhet. 350 
Milliwatt output. 4 -inch speaker, 
All components mounted on 
single printed circuit board 
size 5{ x 51in. in one complete 
assembly. Plastic cabinet, with 
carrying handle, size 7 x 10 x 
34in. External Socket for car 
aerial. Ferrite rod aerial. 
Price for the complete parcel 
including Transistors, Cabinet, 
Speaker, etc. and full Con - 
struction Data: £5.19.6 P. & P. 4/6. 

a. 

. .. .. '..,..lJ 

PP9 Battery 8/9. Data and Inetrw'. 
Lion separately 2/6. Refunded if 
you purchase the parcel. 
Any parts supplied separately. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED CIRCUIT. dio. x 2jin. I /in. aver transformers. Out i.nt for 
3 -ohm speaker. Suitable for microphone, record player, guitar and 
intercom. 9 volt battery required. Frequency range 100 cps. to 25 Hops. 
Push -pull output class B. Instruction sheet provided. Fully wired ready 
for use. Two types. 200 mW. 35/ -; 500 mW-. 41/ -. (P. ei P. 2/6 each.) 

4 to 5 WATT HIGH GAIN AMPLIFIER 
Only 2.5.15.0- (P. & P. 5/ -). Suitable for record player, radio, tape after 
equalisation. Double wound mains transformer. Fully built. For A.C. mains 
of 200/250 v. 14 d.p. neg. feedback. Controls are volume (an /ott), treble 
and base. Contact cooled metal rectifier (bridge): ECU 83 and EL 84 
valves. Output for 3 ohm speaker. Chassis size 65 x Oie. (including spindle) 
overall height, including valves, 5 }in. High and low input by Phone 
sockets. 

E.M.I. 4 -SPEED PLAYER & P.U. (separate) 
8 1in. metal turntable. 200-250 v. motor. Turnover head. Our prig 19/0 
(P. & P. 4/6). 

2+ WATT AMPLIFIER -SPECIAL OFFER TO 
CLEAR STOCKS 

Our price ONLY 39/8 (poet 5/.); a few only: valves EF9I and ECLUS 
with metal rectifier: 6 x 4 x 1 /in. high (6(n. over ECL82). Male. tran& 
and o.p. with vol. and tone controls: on -off; m-ax. Input. 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
14 watt type. With 6 x 41n. speaker. Halle 134 x 74in. 200 -240v. A.C. 
ECL81 and Rectifier. Tone and Volume Om Ott switch. Two knobs. Ready 
to play. 49/6, post 5/ -. 
4 watt type. Valves U1'85. í'F89 and ULR4. 200 -240e. A.C. Covered 
battle 134 x 74íu. (bin, speaker), 3 front controls: bass, treble, on -o0 /vol. 
CO / -, post 51 -. Double wound mains transformer. 
Cabinet to fit either type with plain motor board 23 care. pd. Complets 
record player in beautifully style,i cabinet, Lully built (NOT A KIT), 
110,17.6, with ÚA14 4 -speed autuchaoger, or with Garrard Autoellm 
4 -speed autochanger, 111.5.0. 
Single Player in Cab, 130(13)(51in. B.S.R. Monarch 4 -speed deck, 19.9.6 

ADVANCE INFORMATION ON 30 WATT 
TRANSISTORISED AMPLIFIER 

Chassis size 7 x 7 x 41n. Input for 500 -ohm 150 mV for full output) and 
500K (5mV for full output). 14 d.h. neg. feedback. Controls are volume 
(on /off), bass, treble. Transistors 2 x NKT 401, 1 x 452. 2 x 262, 1 x 264 
Fitted with carrying handle. Input standard Jack sockets. Output cad 
supply on terminal block. Black matt finish. Pries 115.15.0 (P. 1 P. 9 / -f. 

Write for details 

TAPE RECORDER AMPLIFIER 
Fully built. Front panel 12/ x Stn Chassis size 10 {x5x4in. Valves EF86, 
ECC83 and 2- EL84's. Controls Ill MIC. Vol. (21 Tuner /P.U. Vol. (3) Play 
back or monitor. (41 Tone. 2 jack sockets for Tuner, /P.U. and k[IC- awltoh 
for superimpose. Separate power pack containing transformer sod maiúa 
For Coliaro studio deck only. Price 18,14,0, (6/- P. & P.). ( 

4 -SPEED AUTOCIHANGER8 + 
BSR -UAl4 83.19.6 
GARRARD AUTOSLIM 16.10.0 
STEREO V. 6.0 
AUTOSLIM DE LUXE ATO 110.19.6 
STEREO 11y10Á 

Carr. 1/- each 

13 x Bin. LOUDSPEAKIERS 4916 *seism 
Three ohm. Ceramic magnet of latest type. BRAND NEW. 

CM21. CRYSTAL MICROPHONE 
With 3.5 mm. jack plug, 12/6 (Post 118). 

HEATER TRANSFORMER 
Mains Input giving 6.2v. 9 amp. Size 21 x 2 x lia. (241n. over wbdbd 
9/6 ea. Less 10% for 12, or 20% fur 50. P. L P. 2)- for 1 M 4. pesa iaa 
more than six. 
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Make Yocm-,96i /ity 

PAY... 
UNLIMITED OPPORTUNITIES exist today for "getting 
on" . but only for the fully trained man. Let ICS's tuition 
develop your talents and help you to success. 

STUDY IS EASY with ICS guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study simple 
and progress sure. 

YOUR ROAD TO SUCCESS can start from here -today. 
Complete this coupon and post it to us, for full particulars of the 
course which interests you. MODERATE FEES INCLUDE ALL 
BOOKS. 

Take the right course now ... 
ADVERTISING & ARC 
3 'opywriting 
Layout & Typography 
Commercial Illustrating 
Oil t Water Colour 
BUILDING & CIVIL ENG'NO 
Architecture, Bricklaying 
Building Construction 
Builders' Draughtsman 
Builders' Quantities 
Interior Decoration 
Quantity Surveying 
Heating & Venti.atlon 
Carpentry & Joinery 
COMMERCE 
Book- keeping 
Accountancy & Coating 
Business Training 
Office Training 
Purchasing, Storekeeping 
Secretaryship 
Shorthand B Typing 
Computer Progranm ing 
Small Business Owners 
DRAUGHTSMANSHIP 
Architectural Mechanical 
Drawing Office Practice 
ELECTRONICS 
computer (Educ. Subl.) 
Electronic Technicians 
Industrial Electronics 
FARMING 
Arable 6 Livestock 
Pig & Poultry Keeping 
Farm Management & Accounts 
GENERAL EDUCATION 
O.C.E. subjects at Ordinary & 
Advanced Level 
Good English 
Foreign Languages 

HORTICULTURE 
Home Gardening 
Park Gardening 
Market Gardening 
MANAGEMENT 
Business Management 
Hotel Management 
Industrial Management 
Office Management 
Personnel Management 
Public Relations (1 PR) 
Works Management 
Work Study 
Foremanship 
MECHANICAL & MOTOR ENG'NO 
Engineering Maths. 
Diesel Engines, Welding 
Industrial Instrumentation 
Workshop Practice 
Refrigeration 
Motor Mechanics, etc. 
POLICE 
Entrance Examination 
Police Promotion 
PHOTOGRAPHY 
Practical Photography 
RADIO. TV & ELECTRICAL 
Servicing & Engineering 
Radio Construction (with Kits) 
P.M.G. Certificates 
Telecommunications 
Electricians' 
Electrical Contractors 
SELLING 
Cmnpaine Rep.. 
Sales Management 
Marketing 
WRITING POR PROFIT 
Television Scrfptwritmg 
Shortst.ery Writing 
Free-lance Journalism 

INTENSIVE COACHING for all principal examinations 
-G.C.E., Secretaryship, Accountancy. Engineering, 
Work Study Management Radio, Architecture and 
Surveying. Special course for G.C.E. French Oral Test. 

Member of the Association of British Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(Dept. 172) 

Intertext House, Parkgate Rd., London, S.W.I I 

Send FREE book on 

Name 

Address 

Occupation I 
3.65 s 

INTERNATIONAL CORRESPONDENCE SCROOLS 

March, 1965 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

I SETS lx5 185, lT}. 3S}. 3tV. UAF91, DF 1 uK91. uL92. DL94 .. 
of 4 lar 16/-. DAF'96, DF96. DIC96. DL90: { i.,r 23/8. 

1A7GT 7/87B7 8/-UF91 
1D5 8/8 7C5 7/9 DF96 
iHUOT 9/8 708 7l0 D11711 
INUIT 8/- 7117 5/9 111177 
IRS 4/9 7Y4 5/- DHBI 
185 3/9 12AT7 3/9 1)I(33 
174 2/812AU7 4/911K91 
2P 19/8 I2AC7 4/9 OK92 
3A5 8/9 I2K7(ST 413'DK96 
3Q4 4/10 19E80T 819 DI,33 
384 4/9. )"Q7UT 4/31L1L3S 
3V4 5/6 I9 lit PIG 6/9 D1.92 
5U4G 4/6 201,1 12/8'1)L9.1 
5Y3GT 6/3 '10P4 13/8 111.98 
5Z411IGT8/- 201'5 1i/9 DY88 

2/6 ECI,82 7/- PC+S 
8/- ECI.88 9/- PU97 
3/8 EF'39 6/3 l't;C84 
4/-1E1+41 8/8 PC(189 

12/8 EF42 4/8 l'CF80 
8/- EFNO 4/3 l'CF82 
4/9 E9'85 5/- PI'F84 
819 l's 9'86 813 PC F86 
6/6 EF89 413 PcF806 
713 EFIII 2/0 PCI,82 
6/9 EFJI 2/8 PCL83 
4/9 EF183 7/6 PCL84 7/9 
b/0 F,L38 11/9 PCL85 8/6 
81- EL41 7/3 PENA4 8/8 
819 E1.84 4/9 PEN383 9/8 

6AL5 2/-25L13OT 4/9 1187 8/- EL95 5/8 PEN5620 
6AQ5 11/- 30C18 9/81;ABC8061-910134 7/11 15/- 
6AT6 4/-3OF1,1 9/8 EAF42 81- IiMhO 8/3 PEN4VA 
6BA6 8/-36L15 9/8 E841 4/-,EM81 7/3 12/6 
6BEe 8/3 30P4 18/8 E881 2/-'EMs4 8/3 PEN38C 
0i10116 19/8 30P19 18/8 EIiC33 5/- EM87 7/- 
611100 51- SOPLI 8/- F.RC41 7/8 EY01 8/- 
66J4 5/830PL13 10/9 EItF80 8/- EY86 5/8 
69'13 3/8 35A5 14/- EBF93 7/8 11240 6/8 
8F14 9/- 331.80T 8/3EBF59 8/-9:Z41 6/8 
6.17G 4/8 35Z4uT 8/- E181.21 10/8 EZ80 4/- 
0K70 1/853KU 8/8 ECC40 8/9 Ey,81 4/8 

F W 4/600 8!8 
GZ33 14/8 
0237 8/9 

8/9 1:47 8/6 
7/- l49 8/d 
5/8 I:no 8/- 
9/8 L5_ 4/6 

8/9 U78 819 
7/9 11191 9/3 
9/8 U281 8/8 
9/6 U291 9/- 
6/8 13301 18/- 
9/- U801 1a/9 

U40L0 5/9 
UABC80 6/9 
13AF4L 8/- 
UBC41 11/8 
CBCSI 7/3 
URF80 6/- 
1319989 6/9 
UC92 6/8 
UCC84 8/- 
UCC85 8/9 
UCF80 8/8 
UCH42 7/8 
UCHeA 8/8 
UCL82 7/6 
UCL83 9/9 
UF41 7/3 
UP42 4/9 
1íF89 8/3 
U1A1 7/- 
ULM 16/- 
UL84 8/3 
UY21 7/- 
UY41 4/9 
UY96 6/- 

ä ë IáÌé 
W77 3/8 
W729 18/6 

0K7(IT 6/8 AC/ VP2 E(7C81 8/9 
6K86 4/3 12/8 EW8'2 9/9 
OKaOT 7/8 Ay,31 8/8 113.083 7/- 
6P28 9/8 B30 4/8E131384 813 
6Q70 4/9 CC1135 12/91Et'O85 8/3 
6Q7OT 7/9CL33 8/8ECF.80 8/8ME140016/- 
081,717' 9/9 CY1 12/8 EL'F88 8/3 Ml714 5/- 
08N7GT 3/9 DAC32 8/3 ECP86 10/9 MVS/PENB 
OV6l3 3/9 DAP91 3/9 ECH35 9/- 12/8 
6V6GT 8/8 DAF98 6/- I:C1142 8/3 N18 4/10 
11X4 8/9IDOC80 6/9 ECUS). 6/3 NI08 16/6 
8%56T 8/8 DP33 8/- ECL90 8/3 OD3 416 

15/- 
PLS8 819 
PL81 7/. 
PL82 6/0 
P1.83 8/- 
PL84 6/9 
PX26 7/9 
PY32 9/- 
PY33 9/- 
PY80 6/8 

KT32 4/8 PY81 5/9 
K'T76 8/- PY82 6/- 

PY83 5/9 
PY88 7/3 
PY800 8/8 
TH21C 9/8 
TH23S 7/9 
U26 8/8 
U28 Je 8/9 

READERS RADIO 
24 COLBERG PLACE, and at OS TORQUAY GARDENS, 
STAMFORD HILL REDSRIDGE ILFORD, 
LONDON, N.I6. STA 45871 ESSEX. CRE 7441 
Post Od. per valve extra. Any Parce) Insured against Damage in Transit Bd extra. 

Any C.O.D. Paree) 4(3 extra. 

EXPRESS ELECTRONICS 
FOR THE FOLLOWING BRAND 

AMPLIFIERS 
TRIPLETONE HI -FI MAJOR 12 watt 
TRIPLETONE CONVERTIBLE 5 watt 
LINEAR 3 watt 
LINEAR DIATONIC 12 watt 
LINEAR CONCHORD 30 watt 
ADASTRA 3 -3 ... 4 watt 
LEAK TLI2 ... 14 watt 
LEAK VARISLOPE PRE -AMP 
LEAK TL50 ... ... 50 watt 
QUAD ... ... ... IS watt 
QUAD STEREO /MONO PRE -AMP ... 

LOUDSPEAKERS 
GOODMANS AXIETTE Bin. 6 watt 
GOODMANS AXIOM IOin. 10 watt 
GOODMANS AXIOM 201 IS watt 

BAKERS 'SELHURST' 3 
JUNIOR Bin. ... ... 8 watt foam ... 
STALWART 12ín. ... ... 15 watt 
BASS GUITAR 12in. 20 watt 
STANDARD Heavy Duty 12ín. 20 watt 
BASS Heavy Duty I2in. ... 25 watt 
AUDITORIUM 15in. ... 35 watt 

NEW UNITS 

£15.18.6 
E6.19.6 
E6. 6.0 

E12.12.0 
L16.16.0 
L4.19.6 

L18.18.0 
L15.15.3 
E33.12.0 
E22. 1.0 
E25. 0.0 

E5. 5.0 
E6. 6.0 

E10.15.0 

or I5 ohm 
E5. 5.0 
ES. 5.0 
E5. 5.0 
E7. 7.0 

£12.12.0 
£18.18.0 

RECORD PLAYERS 
GARRARD SRPIO 4 -speed .. ... 
GARRARD AUTOSLIM 4 -speed ... 
GARRARD AT6 TRANSCRIPTION 
GARRARD 4HF TRANSCRIPTION 
GARRARD A LAB SERIES ... 
GARRARD 301 LAB SERIES ... 

DELIVERED FREE U.K. 
S.A.E. WITH ALL ENQUIRIES 

.., [4.17.5 
[6. 7.6 

... E9.17.6 
,., 114.17.6 
... E17.10.0 
... E19. 5.0 

EXPRESS ELECTRONICS 
32 SOUTH END, CROYDON, SURREY 

Telephone: Croydon 9186 
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Side Bottom 

A method of construction 
which involves no bending of 
sheet metal at all is shown in 
Fig. 11. A skeleton frame, made 
from steel or aluminium angle, is 

o \ assembled and individual top, 
o bottom, front, rear and side 

panels bolted to it, using clinch 
nuts secured to the trame. 

An advantage of this method, 
which is widely used for large 
commercial equipment, is that the 
frame can be used as a basic part 
of the chassis assembly, separate 
sub -units being bolted to it. 
Strengthening struts are added 
where required. When cutting the 
panels care should be taken to 
ensure that a good final fit is 
obtained, i.e., some panels may 
have to be made larger than the 
basic frame if unsightly cracks in 
the finished cabinet are to be 
avoided. 

A variation on this theme is 
shown in Fig. 12, which shows a 
close up detail of a frame unit 
made from a composite assembly 
of fin. and lin. angle. The com- 
plete frame assembled in the 
same way as that of Fig. 11, but 

the finished article now gives a number of recess 
areas, available between the fin. angle, to take 
each of the main panels, which may be bolted to 
the lin. frame. 

The advantage of this system is that the panels 
can be cut to the dimensions of the recesses, with- 
out the danger of making expensive mis- calcula- 
tions when allowing for overlap. Any slight errors 
will be masked by the recesses, and the complete 
assembly, when painted, has an attractive appear- 
ance, the fin. framework standing proud of the 
panels. 

if ventilation holes are to be provided in the 
cabinet, the easiest method is to provide a cut out 

and bolt one of the commercially 
available grilles over it. Alterna- 
tively, a large number of drill 
holes can be provided as long as 
great care is taken in positioning 
them. 

Ventilation louvres can be 
made by two methods. Fig. 13a 
shows a "handle " type and the 
" mould " required for making 
them. To make the mould, cut 
out a piece of steel plate, the 
same thickness as the depth of 
the louvres, the cut -out being 
" negative", and, after case 
hardening, bolt down to a hard- 
wood base. Cut a slot in the 
panel to be formed, and press the 
metal slightly outward under 
finger pressure, then locate the 

Fig. 8 (above): Another method of constructing a cabinet on the lines of that 
of Fig. 7, and Fig. 9 (below): an easier method of achieving the same result. 

o 

o 

Rear 

o 

o 

o 

Side Top Side 

o .io 

0 o 0 o 

o 

o 

Bottom 

o 

o 

The cabinet of Fig. 7 is very robust but difficult 
to bend. The same final shape can be obtained by 
using a number of different methods of construc- 
tion, as shown in Figs. 8 and 9. 

A different style of construction is shown in 
Fig. 10. The front and rear panels are bolted 
directly to the chassis and a separate bottom plate 
and cover unit are used. A pair of clinch nuts are 
bolted to each side of the chassis and holes drilled 
in the side of the top cover to line up with them. 

Four clamp plates, drilled out and tapped, are 
secured to the top cover with countersunk screws 
and line -up holes drilled in the front panel, 
enabling the whole assembly to be fitted together. 

Cover unit 

Front panel 4 clamp plates 
bolted inside 
cover unit 

Fig. 10: Another approach to the problem of cabinet construction. 
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" lip" that results in the lower 
edge of the recessed mould. A 
soft mallet is used to force the 
panel into the shape of the 
mould. 

When making the mould, keep 
the overall width only slightly 
greater than that of the louvre, 
otherwise it will not be possible 
to space the individual louvres 
reasonably close together. 

The " venetian blind " type of 
slot (Fig. l3b) required no mould. 
The positions are marked out and 
cut, using a metal cutting fret saw 
after drilling a small pilot hole. 
Cut only as far as shown, and 
then, using either finger pressure 
or a pair of pliers, bend as 
shown. 

Both of the above methods 
require a certain amount of prac- 
tice before really good results are 

Fig. 11: This method of construction 
requires no bending of metal. 

Fig. 12: #in. and l in. angled metal bolted together with 
countersunk bolts can be used to make a cabinet frame. 

obtained, and a few test runs should be made on 
a piece of scrap aluminium first. 

Plastics and Insulating Materials 
Most plastics materials can be bent under the 

application of heat and thus may be used for some 
forms of cabinet construction. If sufficient heat is 
applied the material can be melted. Fittings such 
as nuts, bolts, hinges, etc., may therefore be heated 
and moulded permanently into the plastics if 
needed. 

Most plastics 
Part of panel showing 

ventilation slots 

(a) 
Hardwood 

mould 

Cut slots as shown 

are easily worked, and special 
glues are available for fitting 
plastics to plastics or to other 
materials. If only two- dimen- 
sional bends are required, the 
plastics can be heated locally and 
bent around a wooden former to 
obtain the required shape. If 
three dimensional shapes are 
required, it will be necessary to 
make a male or female mould 
and apply heat over a large area 
when shaping the material on the 
mould. 

Most non -plastics insulating 
materials are non -malleable but 
can be cut and drilled fairly 
easily. Both of the materials 
mentioned above are best suited 
for use in the type of construc- 
tion shown in Fig. 11, where 
simple panels are used. 

Part Three Next Month 

Fig. 13: Methods of forming louvres 
for ventilation purposes. 
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Preventing Accidental Tape Erasure 
THERE is no perfect system of preventing 

accidental erasure of wanted recordings and 
many recorders have mechanical or electrical 

" reminders" that the instrument is switched to 
" record " and, therefore, will erase any previous 
recording. 

An additional precaution which will prevent 
erasure, unless a microphone plug or other signal 
source plug is plugged in the appropriate socket, 
is described below. 

Using sockets of the Bulgin 114 type, the grid 
of the r.f. erase and bias oscillator valve is earthed 
until a plug is inserted and, of course, with the 
grid shorted to chassis erasure is impossible, even 
though the instrument is switched to 'record". 

This feature is well worth incorporating because 
if the instrument is being used for playback only 
and a microphone is not available for plugging -in, 
then the recordings are safe. 

A single screened and insulated lead is taken 
from the oscillator valve grid pin to the jack 
socket (see diagram). The outer screen should be 
taken to the nearest chassis point at the valve 
socket. 

This system cannot he used with recorder 
amplifiers which use a common output /oscillator 
valve, however the erase head feed or winding cart 
he shorted via the jack socket but it will be found 
that the bias current will partially erase. This is 
better than losing the recording. Ill 

BY J. SCOTT 

D 

To grid of first A.F valve 
via tape recorder switching 

vr o 

o 

Add new screened lead, earth at 
oscillator valve socket 

Fig. I: The input circuit arrangement for the recorder 
with a single socket. 

o grid o 
erase and bias 
oscillator valve 

High 
gain 
input 

Low 
gain 
input 

To 1st AF. 
valve 

Fig. 2s The arrangement for recorders with two input 
sockets. 

You can't afford to miss these March issues! 

"Practical Electronics" 
ELECTRIC CLOCK with digital display. A faceless clock with four 
Digitron tubes. 
AUTOMATIC PARKING LIGHT. Dusk to dawn switching. 
TRANSISTOR TUNER covering M.W. and L.W. bands. 
VERSATILE OSCILLOSCOPE for servicing electronic equipment. 

Plus: another .8 pages of the Guide to Semiconductor Circuit Design. 

on sale February I I th 

"Practical Television" 
IMPROVING THE P.T. CCTV CAMERA. Some further notes on this 
outstanding design. 
"DO -IT- YOURSELF" GUIDE TO TV SERVICING. Specially written for 
the lesser- experienced enthusiast. 
G3NOX/T. A description of this well -known amateur TV transmitting 
station. 
TIMEBASE STABILISATION, ELEMENTS OF CCTV, SERVICING TV 
RECEIVERS, and all the usual features, including the latest DX -TV news. 

on sale February 18th 
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A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

ANYBODY who watched Prof. 
Colin Cherry expounding on 

the telly about Science and 
Communications, will have been 
struck by the idea that our boxes 
of electronic tricks were no more 
than links between the mysterious 
forces that direct our existence 
and the puny grey cells that fill 
the space between our ears. 

The conception of information 
theory does not concern us here 
-which is just as well, for my 
ignorance of the subject is just as 
remarkable. But the implicit 
assumption that the means are 
infallible, given enough time for 
development, and only the ends 
matter, is rather alarming. 

A recent report from the 
Equipment Reliability, Committee 
of the Electronic Engineering 
Association only serves to con- 
firm my view that the boffins are 
overlooking one vital point in 
their assessment of the electronic 
situation. 

This report, for example, 
shows a graph failure rate of 
electronic equipment against 
time. As one might have expec- 
ted, the curve starts high, swoops 
rapidly, levels out, then creeps up 
at an ever -increasing rate. Which 
means that the gear breaks down 

Maybe one of the girls was mooning... 

more frequently, just after it is 
thrown together, settles to a com- 
paratively trouble -free level for a 
while, then begins to break down 
again as it ages. 

To some extent, we go along 
with that view. Too often, brand 
new sets conk out and investiga- 
tions prove that the faults could 
-nay, should -have been fore- 
seen in production. Things like 
dry joints, wrong components, 
early mechanical wear, and so on. 

You and I, concerned mainly 
with our own little box of bombs, 
tend to give the benefit of the 
doubt to the manufacturer. May- 
be one of the girls on the pro- 
duction line was mooning as our 
set went by and forgot to apply 
the solder gun. What we overlook 
is the fact that her lovesick 
lapse will have affected half 
a hundred other prospective 
owners, too. 

So, in this report, the com- 
mittee advocate the manufac- 
turer delivering his product "only 
after the constant failure rate 
period has commenced.. . 

Doesn't that phrase strike a 
cold chill? The constant failure 
rate, mate, is the time you and 
me are going to be proud users 
of the equipment. 

They have even worked out the 
probable frequency of break- 
down, and computed a "Mean 
Time Between Failure ", which 
they cleverly abbreviate to 
MTBF. From this, they work out 
a formula for reliability, saying, 
the MTBF over t hours being 

.I, then Ps =e -t 
T 

This gives the frightening cal- 
culation that for a chance of 
successful operation for various 
multiples of T, the MTBF 
required to give a 90 per cent 
chance of fulfilling a two hour 
mission successfully must be 
2/0.1, or twenty hours. It makes 
you wonder how they ever got 

March, 1965 

No. 7 

The "H" 
Factor 

A tendency to give off wild puffs of 
smoke ... 

Telstar up there, let alone 
working. 

My point is that the boffins 
have overlooked a vital factor. 
This elusive parameter, the "H" 
factor -(H for Henry, I'm after 
a Nobel Prize) -must be inserted 
in any formula that attempts 
to assess reliability. It is the ten - 
deñcy of a piece of electronic 
gear to give off wild puffs of 
smoke, or horrid noises, or 
sudden bouts of unbearable 
silence, at the most embarrassing 
moments. 

Just at the moment when the 
Director of the Electronological 
Institute is passing through, or 
when those political purseholders 
who haunt the men at R3 pay a 
visit, or when Aunt Mabel comes 
to tea, the "H" factor comes into 
play. 

We have laboriously built the 
hi -fi rig, planed and glued the 
cabinetry, tackled all the wires 
out of sight, assembled our 
friends and neighbours for the 
preview and -presto -comes a 
power cut. Small use citing the 
Reliability Committee or quoting 
MTBF then. As your wife passes 
the coffee and makes with the 
small talk, you can muse on the 
"H" factor, and write another 
failure up to experience. 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1965 PRACTICAL WIRELESS 1055 

CX1Z W 
=.1 
FOR THE BEGINNER'S S. W. SUPERkET 

H. WEBSTER 

CONTINUED FROM PAGE 968 OF THE FEBRUARY ISSUE 

IN a c.w. frequency transmission the carrier wave 
is unmodulated and means must therefore be pro- 
vided to render the signal intelligible at the 

receiver. In the simplest type of receiver such as 
the detector and Lf. type this is often accomplished 
by making the detector oscillate at a frequency 
slightly removed from the incoming frequency. 

The difference in the two frequencies is equal to 
the frequency of the beat note. This process 
whereby the detector itself provides the local 
frequency is known as the autodyne method. 
Another and more general method employed in 
the superheterodyne receiver is to use a separate 
oscillator. This oscillator, known as the beat 

Fig. 7: The one -valve circuit of the b.f.o. unit. 

COMPONENTS LIST 
Resistors: 

R I 47k0 fW R3 47kû I W 
R2 47kû I W 

Capacitors: 
CI 100pF silver mica 
C2 100pF silver mica 
C3 100pF silver mica 
C4 0 IµF tubular 
VCI 15pF variable (Jackson C804) 

Miscellaneous: 
VI 6J5 
SI S.P.S.T. switch 
LI, L2 16Mc s b.f.o. coil. Denco BF02 
International octal ceramic valveholder. Chassis 
top plate 4in. x 7in. (Home Radio). Knob, wire, 
etc. 
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Fig. 8: Details of the b.f.o. chassis which is eventually attached to the main receiver chassis. This arrangement may be 
seen in one of the heading photographs on page 1055. 

frequency oscillator, injects an unmodulated signal 
into the second detector circuit. The frequency 
of this oscillation can be varied over several kilo- 
cycles each side of the receiver intermediate 
frequency. 

A further and important use for a b.f.o. is in 
the reception of single side band (s.s.b.) trans- 
missions. Since these signals are generally 
transmitted with little carrier, means must be 
provided to insert the carrier at the receiver. A 
description of this technique will be given later in 
the article. 

Circuit 
The b.f.o. is built round a 6J5 medium 

impedance triode. The circuit diagram is shown 
in Fig. 7. LI, L2 is a Denco 1.6Mc /s beat 
frequency oscillator coil. The frequency of the 
oscillator can be varied a few kilocycles each side 
of the 1.6Mc /s i.f. by means of a panel- operated 
control VCI. Screening of the unit is of 
importance since harmonics of the b.f.o. may find 
their way into the front end of the receiver. 
Although he author did not find this troublesome 
it may be necessary to screen the 6J5 to reduce the 
b.f.o. injection. 

Constructional Details 
The b.f.o. unit is built on a small sub -chassis 

which is mounted on the main receiver chassis. 
Sufficient space is available between the output 
valve (6V6) and the gang capacitor. The sub- A rear view of the completed preselector described in last 
chassis is cut from a Tin. x 4in. piece of aluminium 

to the dimensions given in Fig. 8. The method for 
mounting on the receiver chassis is given in Fig. 9. 

Since the unit is comparatively small care must 
be exercised in wiring the components. It will be 

month's issue. 
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Pioneers in 

build it yourself 

tuners and test 

equipment 

JTV2 SWITCHED TUNER fo- the receptioi of ill 
BBC f.m. transmissions and BBC -I and ITV television sound 
,channels at the turn of a switch. Fester- Seeley discrimina- 
tor. Built -in power supply. Sensitivity 101.1.V for 40 dB 
quieting. Audio output 0.4V approx. All components 
including turret and coil plate but '!ess four valves 114.0.4. 

FMT2 F.M. TUNER covering 88 -108 Mc /s. Built -in 
power supply. All components, ess four valves 19.9.0, 
less power supply components (7.15.0. 
FMT3 TUNER similar appeararce to above, but for 
fringe area reception. All components, less valves (10.9.0, 
less power supply components 18.15.0. 

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 re- 
ceive both f.m. and TV sound transmis- 
sions. Jason tuners and test equipment 
offer a wide choice of models designed to 
meet present -day requirements and are a 
delight to build. 

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 5B26 tape deck - 
(Send for details). All components including valves CILIA 
Ready built and tested 130.9.0. 

OTHER JASON KITS 
FMTI F.M. TUNER, less valves £5.19.0. 

MERCURY II Switched Tuner, less valves, (9.15.4. 

ARGUS Transistor m.w. Tuner, complete, (7.10.0.. 

0010 Oscilloscope, less c.r.t., 118.10.0. 

WII Wobbulator, complete. (14.19.0. 

EMIO Valve voltmeter, complete 123.0.0. 

SB26 Tape Deck (built only) i -track mono 31 gris. 
4 -track stereo 39 gee. 

AGIO AUDIO GENERATOR. Excellent stability with 
constant output over entire range. Tunes from 10 c/s to 
100 Kc /s in four switched ranges. Square wave or sine wave 
outputs. Square wave rise time less than 2c /see. at all 
frequencies. Minimum calib -stet output IOOmV. Self 
powered. All components, including valves 115.19.0. 

Write for descriptive leaflets and name of nearest stockist. 

18 TUDOR PLACE, TOTTENHAM CT. RD., LONDON W.I. 
Tel: MUSeum 4666/8 
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Easy -to -make cabinets to house your hi -fi 
1 Tape deck /record storage 

2 & 5 Loudspeaker 
3 Record storage 

4 Radio /record player 

Theseeasy -to -make sectional units 
are part of an outstanding new 
range of designer -styled cabinets 
for high fidelity sound equipment. 
They are the direct result of aclose 
collaboration between well -known 
Industrial designer Frank Guille 
Des RCA FSIA and Percy Wilson MA, 
technical editor of "The Gramo- 
phone" and prominent authority on 
acoustical engineering. 
The cabinets which will house almost 
any combination of Hi -Fi equip - 
ment have been especially designed 
for making in Vipboard. Vipboard 

."..:.:.: ' 

is a fine quality board with superior 
screw -holding qualities; specifi- 
cally made for easy and economical 
furniture -making within the home. 
It comes in 20 standard sizes, fully 
veneered on all surfaces and ready 

to polish. No special skills are re- 
quired, and you need only basic 
household tools. Total cost of Vip- 
board for the cabinets shown above 
is £27.0.4. The individual cabinets 
cost from £3.8.11 (units 2 and 5). 

ipboard fully veneered chipboard with the natural wood finish 
Find out how you can choose and build the units best suited to your HI -Fi requirements -at a fraction of their 
"shop price ". Ask jor Free Instruction Leaflets and the Vipboard Furniture Brochure at your local Vipboard 
stockist, or write to: Vipboard Division, G.W.E. Boards Limited, 6 John Street, London WC1. Holborn 8421 

- aCG rkeae asia'. /twuzndc N.co-re. 
Mon. Sat. 9 a.m. -5.45 p.m. Wednesday I p.m. 
Lunch 1.30 to 2.30 

Special 24 Hour Express Mail Order Service 

A731 12/6 
DAF91 4/8 
DAF96 8/8 
DF91 3/- 
DF96 6/8 
DK91 6/8 
DK92 7/- 
DK96 7/6 
111.92 5/- 
DL94 7/- 
DL96 8/6 
EABC805/8 
EAF42 8/6 
EB91 3/6 
EB1'41 8/- 
F1BF80 7/8 
E17683 8/- 

F:111'89 7/8 
E1X781 41- 
ECC82 5/- 
ECC83 5/6 
ECC84 6/9 
ECC85 6/. 
ECH3S 12/6 
EC1142 8/6 
ECH81 7/- 
ECH83 5/9 
601.80 6/8 
ECL82 8/8 
El'1,86 5/8 
EF4I 7/8 
17F'80 5/- 
EF85 5/- 
E686 7/- 

I:F89 
171'9t 
11,92 
EF98 
::F183 
EF184 
I.T.:L:i 
EL4l 
EL42 
E1,84 
ELMS 
EM80 
EM81 
EM84 
1551 
F.Y86 
E140 

d/- 
:/- 
4/_ 

1,/- 
9/- 
8/- 

17/6 
9/- 
9/- 
5/9 
8/8 
8/- 
8/- 
8/- 
7/6 
7/. 
7/- 

F:Z41 
EZVI 
1:181 
1:132 
HL41DD 

KT69 
KT81 
KT1V61 
611114 
V78 
014 
MY84 
Pl'189 
1'C1,0 
1r1,e6 
l'C1.82 

7/- 
5/6 
5/8 

12/8 

12/6 
17/8 
10/6 

7/- 
17/6 
ffi/8 
6/- 
8/- 
8/9 
,/_ 
9/8 
7/8 

IY'l.r:t L/- 
l'UL.+4 "/- 
l'UL85 7/8 
PU'L86 10/- 
PL:uL 11/6 
PL81 7/6 
P1.82 7/8 
P1.83 7/6 
I'LtL/ 7/- 
PY33/3 10/- 
91'81 5/- 
l'Y82 .16 
PY!i:t "/8 
91,809 8/6 
17.30 1116 9 B9 31- 
014 9/. 

1'25 10/- 
I26 10/5 
1"191 13/5 
U301 1d/6 
UtlOI 15/6 
UABC80 5/6 
UAF42 d/6 
UBC41 6/- 
1131'80 7/6 
UBF'89 7/8 
11CH42 8/6 
UCH81 7/- 
111,82 8/8 
111;1.8:4 9/- 
l'141 7/8 
1 F89 7/- 
I'1.41 7/8 

l I.84 5/- 
[Y41 7/6 
l'1'85 5/8 
11'4B 17/6 
1B150/30 

7/- 
W81M b/- 
X61M 13/6 
X7n 28/- 
X71 40/- 
165 48 
185 4/8 
in -/_ 
3'1'4 L/- 
:1V4 7/- 
3I14G 4/- 
55411 9/- 

5Y:, 

6A7 
.LAB 
6AL5 
OAMB 
6AQ5 
LATO 
6680 
-BM 
68E6 
6RJ6 
.01K7 
6E68 
.¡BWO 
6BW7 
614 

T 
J/8 

12/8 
5/8 
3/6 
4/- 
6/6 
4/8 
2/8 
5/8 
5/6 
81- 

10/6 
12/6 

y/_ 
'/- 
3/6 

0U5UT 
6C6 
6CD6U 
6U116 
6U6 
6F6 
6116 
8J60/0T 

6J70 
6670 
61(7GT 
6E81: 
61(8UT 
61.6U 
6Q7/4 
6Q7GT 

5/- 
6/6 

25/. 
10/- 
5/8 
5/9 
2/- 

5/6 
5/- 
2/- 
2/6 
'/_ 
9/6 
7/6 
6/- 

10/- 

st 5G 
6161; 
6V6GT 
6X4 
6X50 
6XSUT 
6/30L2 
7B6 
7B7 
7C6 
7C6 
7117 
787 
7Y4 
81.):1 
1091 
12A17 

7/8 
9/- 
7/6 
4/8 
5/- 
8/6 

12/6 
21/- 
9/8 

10/8 
8/8 
6/- 

18/- 
14- 
4/- 

10/- 
5/- 

12AX7 5/0 
12BA6 7/0 
1211516 7/6 
12K7GT 5/- 
12K8GT10/- 
12Q7UT 0/- 
128Q7 12/- 
I9AQ6 8/- 
2514 7/8 
35L60T 8/6 
35W4 5/6 
3514 8/6 

.TOCS 8/8 
40 7/6 
901(1 25/- 
99CV 25/- 
897 9/8 

COMPLETE VALVE LIST FREE WITH 
ORDER 

OBSOLETE VALVES A SPECIALITY 
SEND FOR QUOTATION 

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. -5.45 p.m. Weds. I p.m. 

Lunch 1 -30 to 2 -30 

BRAND NEW TRANSISTORS 
0C35 101- 0072 81- OC81 D SI- 
0C42 6/- 0074 81- OCBIm /pr 12,6 
0C44 51- 0075 8/- 0082 8(- 
0C45 51- 0077 81- 0082D 6(- 
0071 SI- 0081 SI- OC170 61- 

SILICON RECTIFIERS 
400 volts 350 mA ... ... ... ... 716 each 

SETS OF VALVES 
IRS, 1S5, IT4, 354, 3V4 ... 
DAF9I, DF91, DK9I DL92, DL94 ... 
DAF96, DF96, DK96, DL96 ... ... 

Set of 4, 17/- 
Set of 4, 17!- 
Sec of 4, 25/- 

RUST VALVE MAIL ORDER CO. òPMOa Y óu208 
211a STREATHAM ROAD MITCHAM SURREY 
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o 

o 

3 

VC1 

_----: 

VC2 

vC1 

IFT2 

S1 
4 

^ 
I_,_ 

H--- 1ll . 
IFT1 

MC. '6J5 holder 

ti 
1 

i 
63V HT.+ 
AC. via Si 

Tags marked'MC! denote 
metal chassis connections 

To roter 
vc1 

To stator 

noted that no fixing details are given for the b.f.o. 
coil unit. Fitting is best done using the unit itself 
as the template. 

A point -to -point wiring diagram is shown in 
Fig. 10. When wiring is complete the usual 
routine check is made of the resistance between 
h.t. positive and chassis. If this is satisfactory the 
unit may be bolted to the receiver chassis and the 
heater and h.t. leads taken through the hole in the 
receiver chassis. The power leads are soldered to 
the tags of the octal input socket at the rear of the 
receiver. The relevant details are shown in Fig. 11. 

Adjustment and Operation of B.F.O. 

Adjustment of the b.f.o. is best done with the 
aid of a signal generator such as was described in 
the original article. Inject an unmodulated signal 
of 1.6Mc /s via the top cap of the frequency 
changer. Set the b.f.o. panel trimmer to mid - 
capacity and then carefully adjust the dust core of 

H.T+ to BFO 

r,o 
0 

ti 

A 
To heater 

ToS BFO 

Fig. 9 (above): The position 
of the b.f.o. unit on the main 
chassis. The shaded paru 
indicate components on the 

original receiver. 

Fig. IO (far left): Under - 
chassis wiring of the b.f.o. 

unit. 

Fig. I1 (left): Additional 
wiring from the power input 
socket of the main receiver, 
to provide for the b.f.o. 

the b.f.o. coil until zero beat is obtained. The 
setting is now correct. 

If no signal generator is available the coupling 
between the, grid and anode of the i.f. stage 
pentode can he increased to the point where the 
stage breaks into oscillation. A gentle hissing 
noise will be heard at this point. The b.f.o. is 
adjusted until zero beat is again obtained. 

Single Side Band Reception 

S.S.B. signals can be rendered intelligible by the 
following procedure. The signal is accurately 
centred on the main receiver. If the preamplifier 
is used the gain control is set to minimum and the 
receiver volume control turned to maximum. VR1 
is now adjusted until a weak signal is heard. 
Switch on the b.f.o. and adjust the pitch control 
until intelligible speech is obtained. A little 
practice may be needed before the correct setting 
is obtained. , 
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A A VOLTAGE STABILISED V.F.O. 
HGM\ 

QTUk 
V 

THE variable frequency oscillator described here 
may be used to control the two -band speech 
transmitter (January. 1965, P.W.) so that no 

crystals are needed. It enables the transmitter to 
be tuned to any frequency in the 1.8 or 3.5Mc /s 
amateur bands. 

The v.f.o. may be employed with other trans- 
mitters. The fundamental operating frequency is 
1.75 -2Mc /s but output may be taken at 3.5- 
3.8Mc/s if a different transmitter requires this. 

Fig. I shows the circuit and the VR150 regulates 
the anode and screen supply for the 6AG7. LI, 
the oscillator coil, is tuned by VCI from 1.75 - 
2Mc/s. There is good isolation between L1 and 
the anode circuit and L2 is tuned to about 1.9Mc(s 
and needs no further adjustment. A coaxial lead 
takes r.f. to the transmitter. 

Heater and h.t. currents are drawn from the 
companion transmitter. Heater drain is 0.65A, 
plus 0.3A for the indicator lamp. For h.t. about 
25mA will be needed at 200 -500V. 

CONSTRUCTION 
As the v.f.o. replaces the crystals. rigid construc- 

tion is needed. An aluminium box about Tin. x 
5in. x 3in. is used, completely enclosed, and with 
a 7in. x 3in, shelf bolted tin. from the case top. 
The panel is screwed to this shelf and the box to 
increase rigidity. LI, TCI. Cl and VCI are below 
the shelf with other components in the top 
compartment. 

The valve and voltage regulator stand clear on 4RkRYw 6AG7 + V2 top of the v.f.o. so that their heat does not cause 
unnecessary frequency, drift in 
the circuit LI. All components 
are securely held, with short 
leads and tag strips where 
needed. With these precautions 
the general stability of the unit 
was found satisfactory. 

Fig. 2 shows all internal wiring, 
including the underside of the 
box top, to clarify valveholder 
connections. Stout wire such as 
18s.w.g. is used throughout. Two 
leads pass through the shelf. 
These go to B on LI and to R1 
and C2. These wires are in thick 
insulated sleeving which is a push Fig. 1: The v.f.o. circuit. The operation of this simple circuit is described 
fit in the holes. 

BY F. G. 
RAYER 
G30GR 

R3 H.T.+ 
see 
text/ 

in the text. 
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It will he seen that 1.2 is at right -angles to LI, 
L2 is attached to a bracket on the shelf and is 

horizontal. All construction must be perfectly solid 
to avoid random changes in frequency. 

V.F.O. COIL 
LI is wound on a strong paxolin tube Iin, in 

diameter and about 2fin. long. Drill two small 

Attached to 
securing bracket 

WIRELESS 1061 

holes at A (Fig. 2). About lin. away drill two 
further holes for end C. 

A length of 26s.w.g. enamelled wire is anchored 
to some convenient point and threaded through 
the holes at A. The centre lin. of the tube is 
smeared thinly with an adhesive cement. The coil 
can then he wound by rotating the tube, walking 
slowly forwards and keeping the wire under 

Insulated tag 

C 
Valveholder 
for 6AG7 

,V1 

Cas 
Lamp Support tag 

M.C. 

Securing , , 

bracket for i t'Q ill 
L2 ., 

'Y 
M.0 

MC 

Valveholder 
for VR150 

V2 

Underside of case 
top 

Output 

\Short,low foss 
coaxial lead 

Shelf 

Tags marked'Medenote 
metal earthing connections 

to chassis 

Fig. 2: The cornpletc ring diagram of the finished unit. 
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tension. Turns are side by side. 
After winding 25 turns make the 
small loop B, then continue for a 
further ten turns, finishing at C. 
Scrape and tin B and the winding 
ends. A disc of wood is cemented 
in the tube and drilled for a 
fixing bolt. 

ANODE COIL 
L2 was a small medium wave 

coil of unknown manufacture. 
Coils of this kind with adjustable 
cores can be tuned to about 
1.9Mc /s. Tuning is by 'adjusting 
the core to suit stray circuit 
capacity. 

The correct tuning of L2 can 
be found by placing a wavemeter HT- for vFo 
near the coil or by observing grid 4 
current in the transmitter. For 
the latter purpose a 0 -5mA meter 
is convenient. After calibrating 
the v.f.o. set it to about the 
middle of the band. When the 
core of L2 is rotated a broadly 
resonant peak will be found corresponding 
to maximum grid current. There is little change 
in grid drive when tuning the v.f.o. across the 
band, so L2 can be left peaked at about the middle 
of the band. 

If a different transmitter requires an input in 
the 80m band L2 should be adjusted to about 
3.65Mc /s. A suitable coil can be 65 turns of 

Fi.T.+ for VFO 

VFO L -_J Input 

Crystal 
holder 

r-n O 
b 

51, 

R2 
10kn 

1W'. 

. I fc1 
OOlpF 

Rl 
100kn 

Y2w 
TCI 
30pF 

a 
3.65 
Mc /s 
coil 

6.3V 'or VFO 

-Transmit 
Receive O 1 

HT+ 
O Net 

VI 

V2 

100pr 

HT- 
) 

6.3V 

3: Using VI of the original transmitter circuit (page 855, January issue) 
as a frequency doubler. 

COMPONENTS LIST 

Resistors: 
RI 4.7kí2 fW R3 4 7k .0 2W, see 
R2 6.8kûIW text 

Capacitors: 
CI 200pF silver mica 
C2 I00pF silver mica 
C3 2,000pF silver mica 
C4 200pF silver mica 
C5 2,000pF silver mica 
TCI 50, 60, 75 or I00pF air -spaced trimmer 
VCI I00pF s.w. variable; high quality 

Miscellaneous: 
VI 6AG7 V2 VRI50 
LI, L2 See text for details 
LPI 6.3V 0.3A lamp 

Two octal valveholders and indicator lamp 
holder. Two insulated tags and tag strip. 
Universal chassis 5 in. x 7 in. x 3 in. with 5 in. x 
7 in. plate and extra 7 in. x 3 in. runner (Home 
Radio). Paxolin tube, dial drive, wire, etc. 

32s.w.g. enamelled wire side by side on a +in. 
diameter dust -cored former. For the 160 /80m 
speech transmitter the v.f.o. output is 1.8 -2Mc /s 
for 160m and 1.75- 1.9Mc /s for 3.5- 3.8Mc /s (80m 
band). 

Should the v.f.o. be employed with a different 
transmitter it is generally best to have the v.f.o. 
output on one -half the frequency of the first stage 
of the transmitter as this avoids instability. The 
160m output is then used for 80m, but a 80m 
output would be handy for doubling to 40m. If a 
two -way switch is fitted in place of the lamp both 
160m and 80m anode coils may be used to give 
output on either band. 

POWER SUPPLIES 

These are drawn from the transmitter, h.t. being 
required at net and transmit positions of the 
function switch but not at receive. To arrange this 
take the h.t. connection from SI as in Fig. 3. 

For easy interconnection a valveholder or three - 
way socket is fixed to the transmitter panel. A 
matching plug or old valve base wired to the tag 
strip in Fig. 2 allows the v.f.o. to be brought into 
use at once. 

The coaxial cable is fitted with a plug which is 
inserted in the crystal socket going to Rl (Fig. 3). 
The other crystal socket is unused. 

RESISTOR R3 

For the 160 /80m transmitter with a 250/0/250V 
transformer R3 is 4.7kí1;, 2W. This gives a 
regulator current of about 20mA. In other trans- 
mitters the h.t. voltage may be greater and R3 
must then be increased. This is readily done by 
taking 150V from the actual potential available, 
then using Ohm's Law to find R3 for this voltage 
drop with about 25 -30mA flowing, e.g. 7kf2 would 
do for 350V supply, etc. Alternatively connect a 
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the v.f.o. to roughly 1.8Mc /s and adjust the new 
coil core for maximum grid current with the switch 
closed. The switch must be open if crystals are 
inserted. 

A rear view of the completed prototype v.f.o. unit. 

meter in series with the voltage regulator and 
adjust R3 until the regulator draws about 25mA. 

TRANSMITTER DOUBLER 
When operating on 160m the original crystal 

oscillator valve acts as an untuned buffer. No 
changes at all are needed except to plug the v.f.o. 
in instead of a crystal. 

When working in the 80m band the first trans- 
mitter stage must operate as a doubler. This is 
done by fitting an on /off switch on the chassis and 
panel near the crystal socket and wiring it to a 

3.65Mc /s coil as in Fig. 3. This coil can be 65 
turns of 32s.w.g. enamelled wire, side by side, on 
a tin. diameter former provided with an adjustable 
dust core. 

For 160m the switch is left open. For 80m set 

To R.F. Choke 

To pin3 
on V4 
via R4 

'+' Chassis 

Meter 

Fig. 4: Connections for a two -pole, three -way switch to 
be incorporated in the transmitter meter circuit to provide 

indications of grid and anode currents. 

GRID /ANODE SWITCH 

For the above adjustments a fairly accurate 
indication of small changes in grid current will be 
necessary. It may thus be felt worth while to 
change the transmitter meter circuit to show grid 
and anode currents at will. 

A three -way, two -pole rotary switch can be 
mounted on the transmitter panel near the meter 
and wired as in Fig. 4. With the switch in the 
position shown, grid current is read. The 470í 
resistor is only to complete the grid circuit when 
reading anode currents. The most convenient 
meter is a 0 -5mA model. 

With the switch fully turned to its other 
position the meter reads anode current, the shunt 
changing the range to 0- 100mA. It is necessary 
to use a three -way switch so that the contacts clear 
the grid circuit before completing the anode circuit. 
But if a hreak- hefore -make two -way switch is to 
hand this is perfectly suitable. 

In use grid current is checked as necessary and 
the meter is then used to show anode current as 
previously described. 

V.F.O. CALIBRATION 

VCI has a large knob with dial, a reduction 
drive being optional. It is only necessary to 
calibrate for one band as 80m coverage is obtained 
by the second harmonic. 

A crystal calibrator or marker is ideal for 
calibration. Open VCI, tune a receiver to 2Mc /s 
from the marker and adjust TC1 until the v.f.o. is 
at zero heat. Mark the dial 2Mc /s. The process 
can then be repeated at 1.95, 1.9, 1.85, 1.8 and 
1.75Mc /s. 

Divisions are filled in between the calibrated 
points. The 160m band is indicated from 1.8- 
2Mc/s on one scale. Each frequency is then 
multinlied by two and placed on a second scale 
for 80m. Only frequencies from 3.5- 3.8Mc /s 
(1.75- 1.9Mc /s fundamental) should be shown on 
the 80m range. 

V.F.O. WORKING 

The method of loading up and tuning the trans- 
mitter for crystal operation has already been 
described. V.F.O. working is similar except that 
any required frequency can be selected. 

If a CQ call is to be made find a vacant channel 
with the receiver and tune the v.f.o. to this, using 
the net position of the switch. Then switch to 
transmit and tune the p.a. as described. 

if a CQ is to be answered the v.f.o. is tuned to 
zero beat with the transmission heard, again using 
the net position. The p.a. is then quickly tuned 
with the function switch at transmit. The switch is 
then returned to receive until the calling station 
stands by for replies. The switch is then turned 
to transmit and a reply made. 
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THE amplifier to be described was built to fulfil 
the requirements of a medium power amplifier 
at the lowest possible cost. Although it could 

not be placed in the hi -fi class by any stretch of the 
imagination, it gives a good output for a wide range 
of inputs. 

When originally designed. careful consideration 
was given to parts available from the junk box, 
and many constructors will probably find that they 
already have the majority of the parts. There are 
no critical values in the amplifier at all. and even 
starting from scratch, with careful buying from the 
columns of this magazine it should be possible to 
make the amplifier for about £2 10s. (excluding 
case). 

The original amplifier had two low level inputs 
(actually for two guitar pick -ups) and a treble cut 
control but it can easily be modified to give up to 
ten low level inputs, with or without the treble cut 
control, and also a socket can be brought out to 
give a high level input (i.e. from a gramophone or 
carbon microphone). It can therefore be built for 
virtually any application which requires a maxi- 
mum output of approximately 7W. 

CIRCUIT DESCRIPTION (FIG. I) 
The amplifier is a hybrid design: that is, it uses 

transistors for low level amplification, and valves 
for the driver and the output stage. Both valves 
and transistors derive their power from a mains 
power pack. 

This arrangement was decided on because 
modern transistors are well suited to low level 

-9 volts 

amplification and are also cheaper than their valve 
counterparts: a wholly transistorised amplifier 
could have been designed, but transformers for 
transistorised amplifiers are still quite expensive 
items. 

Direct coupling is possible, but can be difficult 
to set up properly without an oscilloscope. A 
hybrid amplifier offers the best compromise 
between cost and simplicity compatible with per- 
formance. 

TRANSISTOR PREAMPLIFIER 

The transistor preamplifier uses two OC71 
Mullard transistors (or equivalents) in a conven- 
tional R -C coupled circuit. The two inputs are 
wired so that the operation of one control does not 
effect the other control. RI and R2 in series with 
the inputs ensures that the microphone or pick -up 
is not completely short circuited when the associa- 
ted volume control is turned down to its minimum 
position. 

The volume controls are coupled to the base of 
the first transistor by CL R3 and R4 determine 
the base bias for the transistor. R5 and R6 are 
chosen to give a collector current of approximately 
ImA in the first stage, and R9 and RIO give a 

R16 

Fig. I: The basic hybrid circuit -` the "Cadet ", complete with preamplifier stage and power supply. 
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collector current of approximately 1.5mA in the 
second stage. 

The preamplifier will work satisfactorily with a 
supply voltage between 4.5 and 15V, though a 
certain amount of gain will be lost at the lower 
voltages. and the circuit may be rather noisy at the 
higher supply voltages (depending on the transis- 
tors used). 

A nominal supply voltage of 9V was chosen, 
obtained by using two 6.3V windings on the mains 
transformer, and the voltage is set for optimum 
performance when the amplifier is tested by means 
of a 5kf2 preset potentiometer (VR4) in the power 
supply. 

MAIN AMPLIFIER 

The output from the preamplifier is taken via 
C4 to the grid of a 6J5 triode. This feeds a 6L6 
beam tetrode operating in class " A ". A treble cut 
circuit is provided between the two valves. The h.t. 
for the valves is approximately 275V with the 
values specified. 

As with the preamplifier, the main amplifier was 
tested with voltages between 180 -400V, and again, 
the output was somewhat lower with the lower 
voltages and a bit noisier at 400V. 

One side of the secondary of the output transfor- 
mer should be earthed, not only from a safety 
point of view, but also to prevent parasitic oscilla- 

tions which can occur when a long lead is used to 
the speaker. 

THE POWER SUPPLY 

The power supply uses a full wave transformer 
and modern silicon rectifiers which are available at 
a reasonable price through the columns of this 
magazine. These are very efficient and have a very 
low voltage drop across them: but because they 
have such a low impedance they can be destroyed 
by switching -on surges. 

Some suppliers suggest that a resistance of 
approximately 50f2 is connected in series with the 
rectifier. However, most, if not all, of the resistance 
is supplied by the windings of the transformer, so 
the series resistors have not been included in this 
design, but 2W 4712 resistors may be wired between 
the rectifier and the transformer for safety if 
required. Alternatively, metal rectifiers may be 
used if they are to hand or more easily obtainable. 

The negative 9V supply is obtained by wiring 
two of the low voltage secondaries of the transfor- 
mer together, and using a simple half -wave rectifier 
circuit with a smoothing consisting of 5k!2 preset 
potentiometer and two 100µF 25VW electrolytics 
Most transformers have at least two 6.3V windings, 

Resistors: 
RI 4.7kS2 RIO 
R2 4 7kS2 R I I 

R3 56kt2 R 12 
R4 10kt2 . RI3 
R5 3 9k0 RI4 
R6 Ikt2 RIS 
R7 39k0 R 16 
R8 10kt2 RI7 
R9 2.7kt2 

IkS2 
270kû 
5ókû 
1kû 
270kd2 
1800 IW 
Ikû 5W 
I00kS2 (for neon) 

COMPO 

All 10% -,' W carbon unless otherwise stated 
Potentiometers: 

VRI 100kû VR3 IMS2 
VR2 100kû VR4 5k12 

Capacitors: 
CI 8µF electrolytic 25V 
C2 8µF electrolytic 25V 
C3 25µF electrolytic 25V 
C4 0. IµF paper 350V 
C5 25µF electrolytic 25V 
C6 254F electrolytic 25V 

NENTS LIST 
C7 0.02µF paper 350V 
C8 0 IµF paper 350V 
C9 251.LF electrolytic 25V 
C10 32µF electrolytic 450V 
CII 32µF electrolytic 450V 
C12 32µF electrolytic 450V 
C13 100µF electrolytic 25V 
C14 100µF electrolytic 25V 

Valves and Semiconductors: 
V I 615 V2 616 
Tr I, Tr2 OC71 or equivalent 
DI, D2 400 p.i.v. IOOmA silicon rectifiers 

(see text) 
D3 30V 5mA surplus diode (see text) 

Miscellaneous: 
TI Output transformer: ratio 3.5kû: 3S2 8W 
T -2 Mains transformer. Secondaries: 250- 0 -250V, 

80mA; 6.3V, 3A; 6.3V, IA (see text) 
LI 10H, IOOmA choke (see text) 
Fl 2A fuse 
70'90V neon, tag strips, aluminium, etc. 
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C4 

250 MOID 

High 
level 
input 

Tr1 

Fig. 2: The modification to 
the VI circuitry to provide a 

high level input. This allows 
for the use of record player, 
carbon microphone and simi- 
lar inputs with the amplifier. 

AT 

March, 1965 

Fig. 3: Using this modifica- 
tion up to ten inputs to the 
preamp. may be provided, 
with the addition of a master 
volume control (IOW poten- 

tiometer). 

Fig. 4: Complete wiring details of the main amplüìer and power pack chassis. 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1965 

or one 6.3V winding and a 5V 
winding for the rectifier. 

The 6.3V winding (with the 
larger current capacity if there is 
more than one winding) has one 
side connected to the chassis: this 
also supplies the heaters of the 
valves. The other winding is t 

I V 
{ j 

connected in series with the first 
winding. 

It must be connected the right 
way round otherwise the two 
windings will be 18° out of phase 
and the total output voltage will 
be zero. To check the sense of the 
connections, connect the transfor- 
mer to the mains, and connect the 
two low voltage windings together 
and measure the output voltage. 

A 12V bulb can be used for this 
purpose if no a.c. meter is avail- 
able. The bulb will glow brightly 
with the windings connected one 
way round. and the windings 
should be connected in this sense 
when building the amplifier. 

Virtually any diode can be used 
for the 9V supply since it is only 
required to supply about 2.5mA. 
One of the diodes obtainable at 
about ls. 6d. will be adequate. 
Note that the black end goes to I ro high end To grid 
the smoothing circuit and the red of VR1,VR2 4- 9 wets" ' of Vi 
end goes to the transformer. 

The 250V supply is smoothed Fig. 5: Construction details of the preamplifier chassis which is bull separately 
by a choke -resistor- capacitor and fitted to the underside of the main chassis when complete. 
arrangement: this was found to 
be more than adequate. If required, the choke CONSTRUCTION 
could be replaced by a 1,00052 10W resistor with 

The author's original amplifier was constructed consequent economy but slight degradation of 
to fit. in a case 17in. x 5in. x 5in. This ave plenty performance. 
of room (except that a 6L6M had to be used 

MODIFICATIONS instead of 6L6G, since the 6L6G was taller than 
As has been previously stated, a number of 

5in.! ). The layout is by no means critical pro- As the usual rules are followed such as wiring modifications can be introduced in to the amplifier the heaters first of all and keeping the leads carry- to increase its usefulness while it is being built. The ing a signal as short as possible. treble cut control may be omitted by removing C7 
and VR3. The output transformer, smoothing choke and 

A high level input sacket may be added simply mains transformer should have their cores in 
by bringing out the grid of VI via a length of opposite planes to avoid interaction. No wiring 
screened cable to a suitable socket. It is not very carrying 50c /s (such as mains or heater supplies) 
simple to provide a volume control at this point should pass anywhere near the preamplifier. 
however, because the output impedance of the It is suggested that the main amplifier and the transistor amplifier will effect the use of such a 
control. p ower pack are constructed on the same chassis 

However, the circuit of Fig. 2 would work since and the preamplifier is constructed on a tag board 
the volume control has been "turned round ". RI and fixed under the main amplifier chassis. It is 
is made a variable component, and the slide is a good idea to use transistor sockets so that 
taken to the grid of V 1. different transistors can be tried to select one for 

The real limit to the number of channels is the good noise characteristics. 
layout, since the more channels there are, the The cabinet is left to the constructor's ingenuity 
greater the problems of hum pick -up and control (don't forget that the 6L6 gets fairly hot in 
interaction become. There is no reason why 10 operation). If required the cabinet can be dis- 
channels should not be possible so long as efficient pensed with and the amplifier left as a plain chassis 
screening and the shortest possible lead between with the controls on the front. A neon bulb was 
the input socket and the potentiometer are used. used as a pilot light; a low voltage bulb wired 
A master volume control may be built in between across the heater winding would be equally 
the two transistors by making R8 a variable com- sufficient. A mains fuse of IA should be included 
ponent. in the live mains lead. 
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TESTING 

When the amplifier has been completed and the 
wiring checked the amplifier should be connected 
to the mains supply. The chassis should always 
be earthed when the amplifier is in use, not only 
because this is safer but it also cuts down hum and 
noise. 

The preamplifier should be left disconnected at 
this stage. When the main amplifier has warmed 
up and a loudspeaker has been connected a pro- 
nounced hum should be heard when the grids of 
the valves are touched with a screwdriver. 

Fig. 61 Basic details of o suggested cabinet 
loudspeaker. 

for the 

WIRELtSS March, 1965 

Assuming that the main amplifier works, check 
that the transistor supply is giving a negative 
output and turn the preset potentiometer down to 
its minimum voltage setting. This voltage may be 
quite high, since there is no load connected across 
it. 

Switch off the mains and connect the preampli- 
fier. Turn on the mains and adjust the preset 
potentiometer to give approximately 9V. (If no 
meter is available set it for minimum noise.) An 
input, such as a low impedance microphone, can 
now be connected and the whole amplifier tested. 

LOUDSPEAKER AND ENCLOSURE 

An Bin. 10W loudspeaker was used with the 
original amplifier. This was mounted in a shallow 
box with the dimensions shown in Fig. 6. A single 
piece of wood (say) 20in. x 16in. would have been 
just as efficient acoustically but it is well worth 
the trouble involved in making the baffle board 
into a shallow box. since it not only makes it more 
convenient to stand up hut it also protects the 
speaker from accidental damage to the back of the 
cone. 

Finish of the case depends on how much money 
and time the constructor is prepared to allow. The 
box itself should be solidly made +in. ply or chip - 
hoard to avoid resonances at the lower frequencies 
to he handled. if the box does resonate it may be 
necessary to include one or more braces to increase 
the rieidity. 

The dimensions given should serve as a guide: 
actual measurements can be decided by the 
individual. If required the main amplifier and 
power pack chassis could be mounted at the 
bottom of the box and the preamplifier and 
controls could be mounted at the top. 

KEYED AUDIO OSCILLATOR 
-continued from page 1043 

arrangement, causing the audio oscillation to rise 
and fall at the beginning and end of each pulse 
respectively, smoothly over about one cycle. The 
capacitor C5 should have ten times the capacity of 
the capacitors Cl to C4 determining the audio 
frequency to realise this condition correctly. Since 
the audio output has an amplitude of some 4V 
r.m.s. with VR3 turned full up, only simple audio 
amplifiers are required for even the most powerful 
transmitters met with in amateur transmitters. The 
output can alternatively be plugged in in place of 
the mike of an existing telephony transmitter, 
giving immediate conversion to m.c.w. operation 
without any other alterations of any kind. 

A few words about the advantages of m.c.w., 
for which the carrier runs uninterrupted as in 
telephony, the Morse characters being impressed 
as corresponding bursts of a.f. modulation as if 
these were music or speech signals. Apart from 
the fact that no b.f.o. is required in the receiver 
and some loss of signal -to -noise ratio the greatest 
:outstanding advantage is the available multiplicity. 
Several Morse operators at the one transmitter can 

each key their own Veroboard circuit with their 
own particular audio frequency output. All 
outputs are used to modulate the one transmitter 
simultaneously. At the receiver each receiving 
operator interposes a tuned circuit resonant to the 
audio frequency of his intended signal in front of 
his phones. Alternatively the entire signal can he 
tape recorded and a single receiving operator can 
read each message successively on successive 
playbacks with his audio resonant circuit tuned to 
the m.c.w. channels one after the other. Ordinary 
carrier -keyed c.w. cannot transmit more than one 
message per r.f. channel. When it is remembered 
that with the m.c.w. technique single sideband 
(s.s.b.) modulation techniques can be combined 
therewith, the upper and lower sidebands contain- 
ing completely different sets of multiplex m.c.w. 
signals, it is clear that the total information which 
can be modulated on to a single r.f. carrier 
frequency without exceeding the conventional 
bandwidth is quite enormous. It is little wonder 
that these types of communications systems are 
very popular with the GPO nowadays! They 
provide some measure of solution to the increasing 
congestion of the communications wavebands. 

CONTINUED NEXT MONTH 
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EUILD NG A 

TRANSISTOR 
by 

SÛLO ORGAN G. W. Hardy 

CONTINUED FROM PAGE 945 OF THE FEBRUARY ISSUE 

THE layout of the three panels -the wiring of 
which was detailed last month -the controls, 
batteries and sockets viewed from underneath 

the cabinet, is shown in Fig. 8. 

Keyboard Switches 
For ease of manipulation from the keyboard it 

was decided to adapt the three -way switches so 
that they are moved by levers instead of knobs. 

The levers were made from ;in. wide strips of 
brass about Ilin. thick and tin. long. For half 
the length, width is reduced to ¡in. At the end of 
the wide portion a ¡in. clearance hole is drilled 
and the surface adjacent to this hole tinned. 

We now need bosses (with grub screws) to which 
the levers can be soldered. A brass =in. spindle 
coupler sawn in half will provide us with two. The 
circular ends are tinned and placed on the tinned 
portion of the levers. with holes correctly aligned, 
and heat with pressure applied with a large 
soldering iron, when they should unite. 

The case under the keys is recessed back ;in. 
The switches are fixed so that the ends of the 
levers project out 13in. from centre of spindles 
and come level with front of keyboard. 

Coloured plastic adhesive tape is now bound 
around the ends of levers to form a neat handle. 

The Keyboard and Case 

Assuming the constructor has an accordion 
keyboard, and the rest of the instrument has been 
dismantled, we should now have the keyboard with 
its keys sticking up in the front and at the end of 
each a spike with leather covered pallets attached. 

Care must be taken now as we cannot level the 
keys until a baseboard has been fitted. This should 
be of plywood the width of the keyboard plus lin. 
and 12in. from back to front and about }in. thick. 

Any plastic covering should be removed and the 
keyboard now placed so as to be level with the 
front of the baseboard, #in. spacing either side, 
and fixed to it with countersunk screws. 

As the front of the keys are sticking up it can 
be seen that under them is a shallow compartment 
containing key guides and springs. It is the 
bottom of this compartment which is fixed to the 
baseboard and any screws coming through from 
baseboard will need to be carefully positioned or 
kept short. The strongest fixing will be into the 
key blocks at each end. 

Having fixed the keyboard we can attend to the 
keys. The pallets should be removed and the 
malleable spike on each key carefully pressed back 
and downwards to form an extension of the key 
whilst the front of key is held down firmly. 

The spikes should now rest on a felt -covered 
piece of wood the length of the 29 keys. Height 
of wood is by experiment (see Fig. 9). The keys 
can now be levelled and adjusted to give a }in. 
deep touch at the front. 

The idea now is to build up a compartment at 
the back of the keys and another under the base- 
board. The bottom compartment need only be 
1 fin. deep and will accommodate all the panels, 
batteries and switches (Figs. 8 and 9). 

Planed wood 13in. x Sin. is cut to length and 
mitred or butt -jointed in the form of a frame and 
fixed with countersunk screws level with back and 
sides of baseboard. The front part of the frame 
should be fixed ¡in. from the front of baseboard. 
A piece of hardboard cut to the size of the frame 
and fixed with countersunk screws will form a 
cover. 

The top compartment is built up in a similar 
manner with ;in. wood. Depth must be obtained 
by measuring from top of highest spike and, with 
the key down, adding 13in. for hopper and another 
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Wood 1 %,y deep 
screwed to 
baseboard 

N °3 
Battery 

To SK1,SK2,SK3. 

To percussion short 
P /bronze strip. 
Bass end 

-3V(N °2) 

Note 
generator: 

panel 

.Vib in 
+ .OP 

' -eV (N13) 
. L N P + 

and -I 
staple on 

Tone circuits I nylon continuity 
Pre-amp-4.i strip. Treble end 

Input 

Vibrato ;_r' -On Tones 
Vibrato on /oft 
to9gle switch 

Percussion 

Tone input to 
pre -amp from 
3 way switch 53 

15/8 See text 1 

Fig. 8: The layout of the bottom compartment which accommodates the three panels, batteries and controls. 

ein. for clearance; this height to the baseboard is 

the width of wood required. 
The planed_ wood is now fixed on the baseboard 

level with the back and two sides. The sides, 
which finish level with the front of the keyboard. 
are shaped and levelled down to the original key 
blocks, to which a fixing can be made. 

Fig. 10 shows the author's method of fixing the 
panels to the interior casework. The screws 
remain captive and wiring always held clear. 

Using Plano Keys 
These can often be obtained from a piano 

dealer as old instruments taken in part exchange 
are always being broken up. They are slightly 
larger than accordion keys and for the same 

Fig. 9: This drawing illustrates how 

keys, hoppers, distribution strips. etc., 
.re arranged within the cabinet. 

Baseboard 

compass of 29 keys would need another 2 1-in. or 
one could make do with 25 notes (two octaves). 

They would need to be shortened from the back 
and each one fitted with a coil tension spring. The 
upward thrust of the keys would be taken by a 
felt- covered wooden bar situated over the keys 
just at the back of the black notes. From then on 
they could be adapted as later described for 
accordion keys. 

Making Action for Key Contacts 
The action to be described uses spring brass 

sliding contacts which are self- cleaning and found 

Front cover Hardboard 

continuity strip 

yppi 

V//// 
Gr 

... .. ... 

1 Deep touch 

Hopper Tuning 

Felt 
resistance strip\ 

Distribution 
stri 

Switch knobs 

Spring 

Wire pivot Rubber tubing Hardboard 

Compartment 11/4 deep for 
Note generator, Vibrator panel, 
Buffer stage, Tone circuit, 
Pre- amplifier, Switches 
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L.K. ELECTIIOXICS 
The Cheapest - The Best - The Quickest Service 

Famous Autochanger or Single Player Units supplied 
wich brand new, two -tone, de -luxe portable cabinets, 17 x 15 x 
Ellin. Strong carrying handle, gilt finish clips and hinges are used 
by famous make for 22 gn. model. Ready cut out motor board, 
14 x 13ín. Front baffle 7 x 4in. High flux loudspeaker and 3 watt 
amplifier. Amplifier ready built on metal chassis with output 
transformer, volume and tone controls. All items fit together 
perfectly. Assembly in 30 minutes. Only 5 wires to loin. 12 
months' written guarantee. Available separately or package 
deals as below. 
Our NEW MK II Superb Kits are now being dispatched. 
L.K. PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
B.S.R. U.A. 14, T.C. 8 Mono £10.17.6 P.P. 516 
Garrard Autoslim, Mono El 1.7.6 P.P. 516 Single Player Kits as above 
Garrard S.R.P. 10, Mono E10.12.6 P.P. 516 
E.M.I. Autostop, Mono £10.17.6 P.P 5/6 
Individual Prices for those who wish to purchase separately, 
Record Player Cabinet with Cut -out Board £3.10.0 P.P. 3/6 Amplifier with 7 x 4in. speaker L3.10.0 P.P. 2/6 

SCOOP! B.S.R. U.A. 25 Autochangers T.C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
£5.15.0. P.P. 5/ -. 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 
£5.15.0. P.P. 51-. Latest model. 

SCOOP! Garrard Autoslim. Mono P.U. Brand new and 
boxed. Wired for stereo. Latest model. Note OUR price 
£6.5.0 only. P.P 51- 

SCOOP! Garrard A.T.S. Wired for stereo, inclusive of 
head and mono cartridge (A.T.5 is an auto transcriptor). The 
finest changer of them all. OUR price, brand new and boxed 
£7.10.0 only. P.P. 5/- 
A UTOC HA NG ERS 
Single Players 
E.M.I. Autostop, Mono £5.10.0 P.P. 416 
Garrard S.R.P. 10, Mono E5.10.0 P.P. 4/6 
E.M.I. Separate Pick -up E3.5.0 P.P. 3/6 
Transcription Units Stereo Head Mono 
Garrard 4 H.F. Stereo £15.0.0 P.P. 5'. 
Philips A.G. 10/16 Stereo £12.10.0 P.P. 5/- 
Garrard A.T.6, Stereo £10.10.0 P.P. 5/- 
Garrard 301 (16.10.0 P.P. 51- 

SCOOP! Record Player Cabinets. Two -tone, 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 
51n. Speaker, 49'6. P.P. 51 -. 
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 
12+ x 6 x 3 1-in. back to ront. For 200 -250v. A.C. Output 3 watts. 

SCOOP! Diodes -over 1,000,000 in stock -ideal substitute 
O.A.81 vision detector. 
Note OUR price £1.0.0 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 E7.10.0. P.P. 3/6, 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! For £27.10.0 only. A fabulous offer, Garrard A.T.5 Transcriptor, plus 2 12ín. 15 watt Hi- Fidelity speakers, plus the 
very latest Continental push- button chassis by Brittamer. Stereo 
3 -wave band, 6 valves 5 watts per channel. The finest chassis of 
its type in the world. You will be amazed at performance and 
quality. We unhesitatingly recommend this chassis. P. & P. 211 -, 

SCOOP! A Limited Number Only. Tape Decks by B.S.R. 
Latest model. A.C./200/240v. Brand new and boxed. 
OUR price £7.4.0 only. P.P. 4/6. 

SCOOP! Hi- Fidelity Speakers. I5 -watt. Very famous 
national manufacturer -we cannot mention name. 45- 13,000 
c.p.s., 3 or 15 ohm voice coils, response 45- 13,000 c.p.s. Magnet 
15,000 lines. In carton- unopened and unused. OUR price 
E4.4.0 only. P. & P. 416. 

SCOOP! A Stereophonic Amplifier with the following 
features. A twin ganged tone control in a special negative feed- 
back circuit, giving a wide range of tone correction. A balance control enabling the amplifiers to be equalized in output to 
compensate for pick -up, lead, speakers, recording differe' ces. 
A speaker switch, MI, single amplifier. M2 dual amplifier, for 
increased Monaural output. 53, two speakers at 5 watts ,.er 
channel. Twin ganged volume controls and all four controls 
placed equidistant along the front of the chassis. Designed, made 
and guaranteed by Brittamer Ltd. Brand new and at a fraction 
of original cost. OUR price E7.10.0 only. P. & P. 4/6. 

SCOOP! Cartridges- Ceramic Diamond Stylii- Stereo-by Acos. Limited number only at one quarter of 
original price -IS!- only. P.P 1 / -. While stocks ,ast. 

SCOOP! 1964 Radiogram Chassis, Stereo 3 -wave bands, 
long, medium, short. 5 watts per channel. 6 valves Latest 
Mallard A.C. 2011250v. Ferrite aerial. Glass dial. Horizontal 
wording. Size 13 x 4in. Aligned and calibrated. Concentric 
controls. Isolated chassis. Size 134 x Sin, high x Sin. deep. 
Product of famous national manufacturer. Brand new and boxed. 
Maker's guarantee. 
OUR price £14.0.0. List price £19.8.0. P.P. 516. Our Chassis 
List quotes prices -the keenest in the Trade. We are Main 
Agents for the complete range of Brittamer Chassis and Ampli- 
fiers. "Brittamer " -makers of Radiogram Chassis to the Top 
Names in Radio. 

THE SIOUX 60 WATT GUITAR AMPLIFIER 

ONLY 

3 7oNs. 
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- 
tone Vynair. For 200 -250 v. to 50 c.p.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 37 Gns. 
(REGRET NO H.P.). 

Speakers ex Equipment. Sin. 51 -, 7in. x 4in. 61 -, 6in. 616, Bin - 71- 
P.P. 116 each. 

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 E6.0.0, P. & P. 2/6. Suitable speaker 1016, P. & P. 
116 A few cabinets can be supplied at 2216 each, P. & P. 21 -. 
OUR price for the package deal [7.4.0 only, plus 316 P. & P. 
Ideal for Caroline. 
S.A.E. enquiries please. Our Complete Lists Ir. only - 
credited against your order. 

IF NOT ADVERTISED IT IS STILL IN STOCK 

.K: ELECTRONICS (Victoria) LTD 
'17 GILLINGHAM ROW, WILTON ROAD, LONDON, S.W.1. 
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W05707;--00.7 // r '/ / / // J / / /O / 
\ UNUSUAL 

SINGLE SPEAKER 

A 

CONCRETE 

COLUMN 
An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 
fitted with a good Sin. 
or loin. unit has at- 
tracted much interest 
and admiration 
because of its clean 
open sound. 
Complete kits of 
wooden fixtures are 
available including 
absorbent wadding 
and diffusing cone. 

Price L3.15.0 for 8' model. Recommended 
8' unit -Super 8/RS/DD L6.14.2 including 
purchase tax. 

Price 44.18.0 for 10" model. Recommended 
10" units -Super 10 /RS /DD 410.18.8; Golden 
I O /RS /DD 47.17.5; 10 "Bronze /RS /DD 44.12.9. 
Prices include purchase tax. 

Suitable concrete pipes can be purchased 
from builders' merchants at about 126 
and 176. 

Descriptive leaflet free on request from. 

% i i %/ : "/// ÿ/ /L 

WHARFEDALE WIRELESS WORKS LTD. 

IDLE BRADFORD YORKSHIRE 
Grams: Wharfdel Bradford 

Phone: Idle 1235/6 

HOUSI NG 
HI -Flt 
The Lowflex is the world's most flexible 
hi -fi unit. Its three compartments are fully 
adjustable to take a complete hi -fi set up 
including tape recorder and records. For 
full details of this and other cabinets in 
the Record Housing range write for free 
catalogue and name of local stockists, 
(U.K. only). 

Walnut or 
Mahogany 
29 gns. 

Teak 
30 gns. 

RECORD 

(Dept. PW.3), Brook Road, London, N.22 
Telephone: BOWes Park 7487.8 

LEARN ELECTRONICS AS YOU 

BUILD 2 5 CIRCUITS 
EXPERIMENTS 
TEST GEAR 

including: 
MINIATURE CATHODE RAY OSCILLOSCOPE 

VALVE EXPERIMENTS 
BASIC AMPLIFIER 
BASIC RECTIFIER 
PHOTO ELECTRIC CIRCUIT 
TIME DELAY CIRCUIT 
SQUARE WAVE GENERATOR 
SIMPLE TRANSMITTER 

TRANSISTOR EXPERIMENTS 
BASIC OSCILLATOR 
ELECTRONIC SWITCH 

e SIGNAL TRACER 
BASIC COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 

e MORSE CODE OSCILLATOR 
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 HV USING THE OS- 
CILLOSCOPE PROVIDED. Applications of all the main 
electronic circuits are demonstrated -radio reception and 
transmission; photo- electrics; computer basics; timers; con- 
trol circuits, etc; including servicing techniques. NO MATTIS 
USED OR NEEDED. NO THEORY NEEDED. NO PRE- 
VIOUS KNOWLEDGE OR EXPERIENCE NEEDED. Tutor 
service available. No extras needed -tools provided. Send now, 
for FREE DETAILS without obligation, to address below. 

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

STREET, READING 

Please send tree details- 

POST 

NOW 

NAME 

ADDRESS 
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Fig. 10: The method 
of fixing the panels 

to the case -work. 

PRACTICAL WIRELESS p073 

Captive screw 
Paxolin 

Systoflex fitted on screw 
to clear wiring 

reliable in use. Twenty -nine vertical strips of 
min. paxolin fin. wide and l'' -,in. long will now be 
required as drawn in Fig. Il. 

These will now be referred to as hoppers and 
each one is drilled with a hole just large enough 
to go on the key spike. The holes should only 
have very slight clearance in the direction required 
in keeping the hoppers upright throughout the 
movement of the key. 

A fin. length of cycle valve rubber tubing is 
pushed on to each spike, followed by the hoppers 
and another piece of rubber tubing. The hoppers 
can now be lined up level by adjustment of the 
tubing, which also prevents undue movement of 
the hoppers. These can now be roughly checked 
by moving each key while holding the hopper 
vertically between the fingers. 

Paxolin (gin. thick) is used throughout and if 
two pieces are laid side by side on a flat surface 
it is possible to feel if one is slightly thicker than 
the other. A small piece of the thicker should be 
put aside for guide pieces and will save having to 
stick on gummed paper to allow hoppers to work 
freely. 

Two strips of paxolin are now required, one 
in. wide and one ;Gin. wide: length is a 

clearance fit between the two cheeks of the top 
compartment and in line with the hoppers. 

Place the two strips together with edges level on 
a flat surface, clamp together with both ends level. 
Measure #in. from each end on the narrow strip 
and mark for drilling a 4BA. hole centrally. 

Drill the two holes, turn the assembly so that 
the level edges are top and overlapping edge 
bottom back, unclamp and mark each one on the 
front for identification and right way up. 

The action supports should now be made from 
hin. aluminium angle (see Fig. Il). Drill with two 

holes each so that they can be fixed, one on each 
key block, after being lined up exactly with the 
hoppers. 

From now on it will be easier to work with the 
organ case on its back and the hoppers 
straightened out. The widest long strip is placed 
under the tops of the hoppers and brought up to 
the underside of action supports. The other, 
narrower, long strip is now placed on top of the 
hoppers and action supports. 

Spring paper grips or clothes pegs will be found 
useful here to temporarily hold things together. 
The exact spot can now be marked for drilling a 
hole in each support. One 4BA. bolt and nut 
each end will be sufficient. 

Correct height is ascertained by seeing that none 
of the hoppers project beyond the top of the two 
long strips when keys are held down. Drill the 
4BA. holes in each support., bolt together and 
check that everything is in line. Proceeding, with 
organ still on its hack, the guides can now be made 
-from the thicker paxolin if any. 

From now on each note is treated individually. 
Guides may vary from in. to fin.; the main 
concern now is that each hopper will be truly 
vertical when playing. 

Each part, including the hoppers, must be 
numbered on the front. Start by making the first 
guide against the metal support, filing down where 
necessary so that adjoining hopper would be truly 
vertical. Each one is now cut down to 1.4 in., 
numbered on front and reinserted, and process 
repeated throughout. 

It will facilitate later assembly if the bottom 
corners of each guide are slightly rounded, also 
tops of hoppers. 

A supporting piece of wood along the wide strip 
and wedged up from back of case would now help. 
Check that each guide is in place and level with 
top edges, mark for drilling on strip dead centre 
between hoppers and kin. down from top of strip. 
Mark bottom of each guide min. up. 

While the guides are in place mark off where 
the short contact strips are to be fixed on the front 
paxolin strip as in Fig. 11. Take out guides, 

The finished instrument comblete with the expression pedal. 
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numbering if not already done, place aside in 
order. Unbolt and remove long strips and bolt 
them together. 

Drilling Guides and Strips 
All holes are hin. diameter. Care must be 

taken with this small drill and all work should be 
clamped or weighted down to ease withdrawal. 

An archimedean drill is best but if a hand 
machine drill is used it may be necessary to pad 
out the stem of drill so it can be gripped in the 
chuck. 

A sharp- pointed awl pushed down hard on the 
work will assist in starting the drill at the correct 
point. Drill holes through the two long strips 
while bolted together and clamped down. Drill 
one hole at bottom of each guide (Fig. 11). 
' With organ again on its back reassemble as 
before and with each guide correctly in place mark 
each through the holes in top strip. Drill these 
holes and lay guides aside. Remove strips from 
supports. 

Thoroughly clean and cut one strip of phosphor - 
bronze, as used in draught excluders, 13in. long and 
in. wide for rear contact strip. For front strip 15 
pieces tin. wide are needed. They are measured off 
as in Fig. 9, allowing for bending each end at right - 
angles to fit into saw cuts. Remove and trim ends 
to just under -hin. so as not to project inside. Put 
aside in order. 

Drill holes to take Ain. x No. 1 brass counter- 
sunk screws where the centre of each short strip 
will come. Countersink so that the screw head is 
level with paxolin, cut off threaded end, make a 
slight countersink at the back, put screws in from 

Te Ras P/Bren :e contact strip 

Level with top of cafe Fastening staples 

Ertl 
mewling 
Of ImybOard 

WIRELESS March, 1965 

front, place and hold firmly on a piece of flat iron, 
tap end of screw until it is tight, finally see none 
project at back. Lightly tin each screw head. 

Fit contact strips into saw cuts, hold down near 
centre with a screwdriver and correct if not laying 
flat. Still holding down firmly, apply a hot iron 
just over the screw head and hold down with 
screwdriver for a moment to cool. 

The 13in. long bronze strip can now be fitted 
to the rear paxolin strip. Scratch a line gin. from 
the top -this will give position of the bronze strip 
working edge (see Fig. 11). Fixings can be made as 
before with a tinned screw positioned over each 
guide. 

Assembly of Action 
Wire staples are made from copper wire, a good 

fit in the holes. Bend at right -angles to match 
length between each pair of holes, commencing 
with guide against the metal support. Push 
through the two strips and guide, bend over to 
fasten. 

When completed place assembly on the two 
supports and gradually push down whilst inserting 
the hoppers between their guides. 

This done check that all work freely and, if 
necessary, remove any guide by undoing the staple 
and easing or packing as required. 

The bottom holes in guides are drilled through 
into the wide strip. With care it is possible to do 
this without removing the assembly. A thinner 
wire is pushed through each drilling, given one 
twist and snipped off. It is an advantage that there 
should be a little sideplay here. 

CONCLUDED NEXT MONTH 

AMtraKit GVldes 

.,... 

= ':;r 
tnrw e 

. r-- ---- // Wire tap* ends, turn 
up and cut Ttnned to 
reeeN thin flex wins 
from oontact springs 

Hopper snd guides 
sued 

II 

Thin wire 
fastenings 

Nylon T faction 

MpR VIEW OF COyRACT ACTION, SHOWING PERCUSSION CONTACTS 

r:'.':¿:;-" 

" 

Lang P/Bronse strip en Height to top Of case 
rear paxolin strip 

14' 

a 

Z 

Front DdoOI,n 

Key Up Down 

strips 

END SUPPORTS 
TO KEY 

AluminiuM 

V. lit; 
Aluminium 

FIXED 
BLOCKS 

Hole for 
key cpU. 

HOPPERS COMPLETE W TH 
CONTACT SPRINGS 

Last staple to L 

Front pavan et, 

¡y ' 9 Firo sewane 
tyBramae strip sptfad to elVw heed 

Ends tionalirssza . 

Screw wonted H end finished 
flush and smooth on Inside 

SOWING METHOD OF FIXING P /BRONZE STRIPS, FOR PERCUSSION CONTACTS 

Fig. 11: Illustrating the making 
action of the key contacts and their 

construction details. 
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LAFAYETTE HE-40 
COMMUNICATION RECEIVER 

4 Bands 550 Kale -30 Mc /s. 'S' 
Meter- BFO -ANL -B an d s p read 
Tuning - Built in speaker. 200/ 
250v A.C. Brand New. 
19 Gns. Carriage 10 / -, 

S.A.E. FOR DETAILS OF 
ALL EQUIPMENT 

LAFAYETTE HA 63 
COMMUNICATION 

RECEIVER 
7 valves + Rectifier. 4 Bands 
550 Kc /s -31 Me /s. 'S' Meter - 
BFO -ANL- Bandspread Tuning 
200/250v A.C. Brand New. 
24 Gns. carr. paid. 

LAFAYETTE TE-46 RESISTANCE 
CAPACITY ANALYZER 

2 pF, 2.000 mFd. 2 ohms, 200 megohms. 
Also, checks impedance. Turns ratio. 
Insulation 200/250v. A.C. Brand New 
£15. carr. 5/ -, 

ILONDON AGENTS FOR 
CODAR EQUIPMENT 

TE -22 SINE SQUARE WAVE 
AUDIO GENERATORS 
Sine: 20 c.p.s. to 200 Ka's. Square: 
20 c.p.s. to 25 Kc /s. 200/240 v. A.C. 

Brand new 
Guaran- 
teed. £15. 
Carr. 5/ , 

LAFAYETTE HE -30 
RECEIVERS. 9 valves. 
550 Kc /s-30 Mc /s. Semi Kit 
form. 2.5 Gns. Carr. paid. 

LAFAYETTE TE -20A R.F. 
SIGNAL GENERATOR 

120 Kc /s -390 Mc /s on 6 ranges. 
Variable R.F. and A.F. outputs. 
Large clear scale. Size 71 x lai x 
1l in. 200 /250v. A.C. Operation. 
Brand New £12.19.6. Carr. 5l-. 

RCA AR.88 RECEIVERS 
L.F. Model 75 -550 Kc /s and 1.5 -30.5 Mc /s 
Guaranteed Perfect Order £35. care. 
30/ -. D. Model 550 Kc /s -32 Mc /s. 
Guaranteed As New Condition' - 
£65, carr. 30/ -. 

/, -_. 
Transistor 4- channel 
Microphone Mixer 

49/6 

Mullard 
0CBI 
Two 
for 
5/- 

RKI40 STEREO TAPE DECKS 
WITH BUILT -IN PREAMPLIFIER 
4 Transistors, 4 Valves. Will record or 
playback 1 Track Stereo or Mono at 7I 
or 32 IPS. 7in. spool size. Twin meter 
level indicators, 4 inputs. Output 500 
MW. 40- 18,000 CPS., response. Size 15 x 
10 x Olin., 200/250 volt A.C. operation. 
Brand New 42 tins. P. P. 15/- 

VARIABLE VOLTAGE TRANSFORMERS 
Brand New Guaranteed. Fully Shrouded. 
input 230v. 50/60 c/s output i1 -230v. 
1 Amp £4.10.0. 8 Amp £4.10.0. 
2.5 Amp £5.17.6. 10 Amp £18.10.0. 
5 Amp £9.10.0. 12 Amp £18.15.0. 
2 5 Amp Portable 20 Amp £32.10.0. Metal Case with Meter Fuses etc. £9.17.6. 

CLEAR PLASTIC PANEL METERS 
First grade quality. Moving (Mil panel meters. 
available ex- stock. S.A.E. for illustrated leaflet. 
Discounts for quantity. Available as follows. 
Type MRA. Sel'. I 21!321u. square trouts. 
2mA .. . 22/8 10V. DC .. 
5mA .. 22 /8 20V. lOi 
lUisA .. .. 22/6 50V. DC 
50mA .. .. 22/6 100V. DC .. 
100,mA 22/8 150V. DC 
150mA .. 28/6 300V. DC 

505A 32/8 200nrA 22/8 5011V. DC 
1005A 28/6 300mA ,- 22/6 750V DC , 
300µA 27/6 500wA 22/8 15V. AC ,. 
5001/A -, 25 /- 750mA 22/6 50V. AC 
50- 0 -505A .. 29/8 
100 -0 -I00µÁ 27/8 
500 -0 -500µA .. 22/6 
imA .. 2218 

1.11 -1mA .. 22 /8 150V. AC .. 
1A. DC 22/6 300V. AC .. 
5A. DC 22/8 500V. AC 
3V. DC .. 22/6 "S" Meter 1mÁ 

POST EXTRA. Larger sizes available -send for lists. 
ILLUMINATED °3" METER. C "/zain. square Iront. (Al. in S units. 6V. lamp. 

29/0. P.Y. 1/.. Ditto 2 5/161u. square 39/8, P.P. 1/ -. 

22/8 
2218 
2218 
22/8 
22/8 
22/8 
22/6 
22/6 
22/6 
22/8 
22/6 
22/8 
22/6 
29/6 

ARMY FIELD 
TELEPHONES TYPE F 
Generator Bell Ringing, 2 Une Connec- 
tion. With Wood Carrying Case. Fitted 
Batteries. Supplied Fully Tested 
£4.19.6. Pair Carr. 5/ -. 

LAFAYETTE 
HI -FI STEREO 
HEADPHONES 

16 (1 -25- 15,0IÁ1 Cycles. Air Cushioned Headband 
with cables and overload Junction Box. Brand 
New Guaranteed. 82/6. P. & P. 2/6. 

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 1,000v. Resi- stance up to 10 megehm. Current up to 250mA. 
Decibels, 20 to + 36dB. Size 61n. x 4' /,e1n. x 201n. 
Complete with leads, batteries and instructions. 
ONLY 25.5.0. P. & P. 2/ -, 

TYPE 13 DOUBLE BEAM 
OSCILLOSCOPES 
Perfect order. £27.10.0. Carr. 20 / -. 

AMERICAN TAPE 
First grade quality American 
tapes. Brand new and guaran- 
teed. Discounts for quantities. 
31n. 200ft. L,P. mylar 4/- 
351n. 600ft. T.P. mylar 10 /- 
5M. 600ft. std. plastic 8/6 
5in. 900ft. L,P. acetate 10 /- 
51n. 1200ft. D.P. mylar 15/- 
5lin. 1200ft. L.P. acetate 12/6 
51in. 1600ft. D.P. mylar 22/6 
7in. 1200ft. std. mylar 12/6 
7in. 1800ft. L.P. acetate 15 /- 
7ín. 1800ft. L.P. mylar 20/- 
71.. 2400ft. D.P. mylar 25/- 
Postage 2/ -. Over £3 post paid. 

RECORDING HEADS 
Reuter: I track, set of 2, 19/6 
Minifiux: I track, set of 3. 29/6 
Bradmatic: i track, set of 299/6 

Post Extra 
HEADSETS 

D.L.R.5, LOW IMP 10/6 
R.C.A. LOW IMP 15/6 
Chamois padded moving coil 
with lack plug 22/6 
Ditto with Mie. 25/- 

All New -Post Extra 

MULTI- METERS 
Brand New -Fully Guaranteed. Lowest 
ever prices. SuppDed with leads, batteries 
and instructions. 

MODEL N11-201 
30,000 o.p.v. 
0/.25/1/10/50/250 /500/ 
1,000V. D.C. 
0/10/50/250/500V. A.C. 
0 /50µA /10 /250mA 
0 /5K /500K /5 Mega 
99/6. P.P. 2/6. 

MODEL TE-12 
20.000 o.P.v. 
01.6/8/30/1201600 /1.200/ 
3,000 /6,000V. D.C. 
0/6/30/120/600/1.200V. 
A.C. 
0 /6012A /6 /60 /600mA 
6/6K/600K/6 Meg /60 
Meg 0 
5pF -.2mFd 
25.19.6. P.P. 2/6. 
. \1Ra 

01.11/11 

1. 

MODEL Alt-620 
20,000 o.p.v. 
0/10/50/250/500/1,000V. 
A.C. and D.C. 
0 /500µA /l0/250mA 
0 /10K /100K /1 Meg il 
250pF- .02mFd 
0 -500 Henrys 
92/6. P.P. 2/6. 
MODEL PT-34 
1,000 o.p.v. 
O/10/50/250/1,000V. AC 
and DC. 
0/1/100/500mA DC. 
0/100K 0 
39/6. P.P. 1/6. 

.. 

MODEL NII -400 
10,000 o.p.v. 
0/.3/3/301120/300 /600/ 
1,200V. DC. 
0/12/60/120 /300 /1,200V. 

0/1200 A /30 /300121A DC 
0/2K/200E/2 Mego 
100pF -.2mFd 
79/6. P.P. 2/6. 

MODEL 250J 
2.000 O.P.V. 
0 /10 /50 /500 /2,500V. DC 
0/10/50/500/2,500V. AC 
0/2 Meg o 
0 /250mA 
-20 to +36dß 
49/6. P.P. 2/6. 

MODEL IT1-2 
20,000 o.p.v. 
0/5/25/250/500/2.300V. 
DC. 
0/10/50/500/1,000V. AC 
0 /5011 A /25/250mA DC 
0 /60K /6 Mego 
.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.I.V. 750mA 
200 P.I.V. 6 amp 
1,000 P.I.V. 650mA 
800 P.I.V. 500mA 
400 P.I.V. 3 amp 
400 P.I.V. 500mA 
150 P.I.V. 165mA 
70 P.I.V. 1 amp 
95 P.I.V. 3 amp 

Post extra 

5/8 
7/8 
5/6 
7/6 
3/8 

3/8 
5/6 

MINE DETECTOR No. 4A 
Will detect all types of metals. 
Fully portable. Complete with 
instructions. 39/8 each. Carr. 
10/ -. Battery 8/6 extra. 
BEST BUY! 
Serd 1/- P.O. for full catalogue 
and lists. 
Open 9 a.m. to 6 p.m. Every day. 
Monday to Saturday. Trade 
supplied. 

Cli.-..(RADIO) LIMITED 
Phone: GERRARD 8204/9155 

- Cables: SMITHEX LESQUARE 

=3- 4 LISLE STREET, LONDON, W.C3 
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MINIATURE 
METALLIZED 
POLYESTER 
CAPACITORS 

Ideally suitable for printed wiring panels and 
transistorised circuits. 
Incorporating a new dielectric material and of unique 
construction, they are of small physical size and meet 
the requirements of H.5 D.E.F. 5011 Specification. 
The windings are virtually non -inductive and the wire 
terminations are soldered direct to the metal electrodes 
eliminating contact resistance and ensuring the mini- 
mum possible inductance. 

Dimensions T.C.C. 
CAP- rp. TNo. 

H. T. p4F 

0.01 }}'9mm ig'55mm PM XI 

0.022 i{' 9mm ÿa' 55mm PM X2 

0.047 ;}' 9mm je' 55mm PMX3 

0.1 Ir' 11mm sV72mm PMX4 

Electronics 

rr 

March, 1965 

TCC 
047ÁxF ; 

2 f3QVt3G 

Cap Tolerance 
i20°,ó 

Voltage Rating: 
Ranges available in 250V 
D.C. and 400V D.C. 
Power Factor: 

0.0 I at I Kc /s at 
-I- 20`C. 
Temperature Rating: 
Suitable for working at 
-I -85 °C. without Be- 
rating. 

Details of the full range 
are given in T.C.C. Bulle- 
tin 93, available on 
request. 

Insulation Resistance 
10,000 megohms or 
2,000 ohm farad which- 
ever is less. 

Terminations: 
22 s.w.g. solder- coated 
parallel wires for ver- 
tical mounting. 

Finish: 
Insulated -special non - 
cracking heat resisting 
thermosetting com- 
pound providing good 
insulation and good pro- 
tection against the in- 
gress of moisture. 

THE TELEGRAPH CONDENSER CO. LTD. 
Division NORTH ACTON - LONDON W.3 Tel: ACOrn 0061 Telex: 261383 

also at CHESSINGTON, SURREY and BATHGATE, SCOTLAND 

NOW ADD F.M. RADIO to your MARTIN 
A/>lnIOKIT 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 15, 16 and 17 assembled. 
Below, the attractive escutcheon. 

UNIT IS UNIT 16 UNIT I7 
F.M. Head £5.12.6 I.F. Amp. £5I as escutcheon rive 

£1 ¡ 7.6 
Sr tuning 1 L 1 I 

¡condenser controls 

SUPERB QUALITY FOR VERY MODEST OUTLAY 
From Radio and Hi -Fi Stockish Trade enquiries invited 

MARTIN ELECTRONICS LTD. 154f5 High Street, Brantford, 
Middlesex ISLeworth 1161/2 

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 hi -fi 
set -up, the Tuner may also be used with other 
good amplifiers if desired. With a few simple 
connections, you will have a 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 the Audiokit leaflet. 

MARTIN ELECTRONICS 
154 High Street, Brantford, Middlesex ' 

Please send F.M. Tuner and Audiokit Leaflets to:' 

Neme 

Address 

GM 

P.W.3 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1965 PRACTICAL WIRELESS 1077 

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 
this feature is called " On the 

Short Waves" it is interested in DX. (long 
News reception news of all sorts. ews is 

given therefore this month of some recent loggings 
in the medium waveband. 

For the beginner to medium wave DX the best 
station to try for is the Trans World Radio -Radio 
Nederland transmitter at Bonaire in the Nether- 
lands Antilles. From 2330 -0020 it carries the 
Spanish programme of Radio Nederland followed 
by the English programme from 0040 -0130. From 
0130 the programmes of Trans World Radio can 
be heard. The frequency is 800kc /s. In London a 
SINPO rating of 34343 was recorded at 0130 
recently. Another very reliable one is the Canadian 
CBA (Maritime) on 1070kc/s. 

Two listeners who have been " working" North 
America on medium waves between 2200 and 0200 
are J. Fitzgerald (Great Missenden) and D. Walsh 
(Ballylynch, Ireland). Some of those logged were - 
640 CBN St. John's, Newfoundland; 660 WNBC 
New York; 710 WOR New York; 860 CJBC 
Halifax, Nova Scotia; 880 WCBS New York; 930 
CJON St. John's, Newfoundland; 940 CBM 
Montreal; 960 CHNS Halifax, Nova Scotia; 1,010 
WINS New York; 1,010 CFRB Toronto; 1,050 
WHN New York; 1,090 WEAL Baltimore; 1,130 
WNEW New York; WMEX 1,510 Boston; 1,520 
WKBW Buffalo; 1,560 WQXR New York.* 

Now let's take a look at changes in the Short 
Wavebands. First comes news from E. H. Conduit 
(Wolverhampton) of the introduction of Enelish 
and Spanish transmissions by Radio Aleerie. They 
are aired from 2200 -2230 and 2230 -2300 respec- 
tively on 1.1,835. 

According to R. Coates, of Burton -on- Trent. the 
schedule of AFRS New York is now 1430 -1900 
on 15,225: 1430. -1800 21,645: 1430 -2245 15,280; 
1815 -2245 11,920; 1900 -2245 11,905. The trans- 
mitters used are those of the Voice of America at 
Bound Brook (WBOU) and Greenville. Reception 
in London is usually good on most frequencies. 
Mailing address of the station is Armed Forces 
Press, Radio and Television Service, 250 West 57th 
Street, New York 19, U.S.A. 

This season, the DX has been extremely good 
on the M.W. Band. My own log includes over 100 
stations from U.S.A. and Canada (including a few 
from the West Coast). Also many Caribbean and 
South Americans, Africa, Iran, Iraq, India, 
Pakistan. Philippines, Okinawa, Formosa, China. 
Aden, Kuwait, etc. Some East Coast Canadians 
have been heard as early as 2000 G.M.T!- EDITOR. 

News of test transmissions by Saudi Arabia 
Broadcasting comes from Roy Patrick (Derby) who 
says reports are wanted and should be sent to the 
Deputy Minister, Ministry of Information, Jeddah, 
Saudi Arabia. He has heard the transmissions from 
1500 -1700 on 9,670. Frequencies of 7,170 and 
11,890 are also used according to the International 
Short Wave Club. 

Radio Nacional de Espana now has a 50kW 
transmitter at Teneriffe in the Canary Islands, says 
Roy Patrick. Transmissions are from 1400 -1600 
on 9,660. This frequency is given as 9,640 by the 
1SWC which also mentions a transmission from 
0000 -0300 on 11,800. 

This year the Far East Broadcasting Company, 
Box 2041, Manila, Philippines, hopes to put the first 
of several new high power transmitters into opera- 
tion. At present English programmes are aired at 
the following times. 2200 -2330 on 15,300/17,810; 
0330 -0100 on 11,850/15,380/17,810; 0100-0200 
on 15,380; 0230 -0300 on 9,710/11,740/15,380 / 
17,810 (also 0300 -0830 Sundays plus 15,300); 0830 
-0900 on 9,710/11,920/15,380 /17,810; 0900- 
1200 on 15,380/17,810; 1200 -1430 on 15,300; 1230 
-1300 on 9.505/15,300; 1330 -1400 and 1530- 
1630 on 9,505. There is also an 0900 -1000 trans- 
mission on 11,850. 

On March 7, 9,520 replaces 15,165 for the 0630 
-0700 and 0900 -1000 transmissions from Radio 
Denmark. At the same time 15,165 replaces 9,520 
for the 1600 -1630 transmission. 

Special English language programmes for the 
Caribbean are carried by the B.B.C. from 2230- 
2245 on Mondays to Fridays. The frequencies used 
are 6,110/9,580/11,750. 

English language programmes are now trans- 
mitted as follows by Radio New York Worldwide, 
4 West 58th Street, New York 19, N.Y., U.S.A. 
From 1200 -1615 on 17,760 /15,440/15,135/11,940; 
1615 -1730 17,760/15,440/15,135/11,940/11,840; 
1730 -1745 17,760/15,440/11,840; 1745 -2000 
17.760/15,440/11,840 /9.640; 2000 -2015 15,440/ 
9.640; 2015 -2140 15,440/11,940/11,855 /9,640; 
2140 -2200 11,940; 2200 -2400 6.015/11,940. The 
transmissions are beamed to Northern South 
America, the Caribbean, Africa, Continental 
Europe, the British Isles and Scandinavia. 

Radio Moscow announces that the following fre- 
quencies are being used for its English transmission 
to North America starting at 2300: 9,660/9,620/ 
9,570/7, 360 /7,310/7,290/7,250 /7,200/7,150. Recep- 
tion in London is good. 

At present one of the most frequently heard 19 
metre band transmitters is that of the Voice of 
America at Greenville. 
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From 1300 -1400 15,235 can be heard with 
Spanish for Latin America. At 1400 the beam 
switches to Europe with a consequent jump in 
signal strength and a programme in Georgian 
begins. The signal is good and programmes include 
Ukranian at 1530, Armenian at 1600 and Latvian 
at 1900. The Europe English outlet of 15,205 has 

been heard at good strength at 1600 and 1900. CW 
interference spoils the 15,250 outlet which is 
beamed to Africa. Swahili is carried at 1830 with 
Arabic from 1900 -1930. One of the last channels 
to fade out in the evenings is 15,415 which carries 
French and English to Africa. At close down at 
2215 it returns SINPO 35333. 

The Amateur Bands -by David Gibson G3JDG 

SUCCESS, success! ! At last my ageing ear- 
drums have been stimulated by signals heard 
on 21Mc /s. At 1140 G.M.T. on the 16th 

December I heard G3TMA, OH1WF, SMSLH, 
SM5BKY, EL8AF and. 6W8BL, all on c.w. 

Now an important point: readers sending in 
reports must make clear whether the stations 
logged were on 'phone or c.w. In order to avoid 
confusion 'phone stations can be given a two digit 
signal report, and c.w. three digits. These digits are, 
of course, the standard amateur Readability, 
Signal strength, and Tone. For instance: G3TMA 
(579) -R5 S7 T9. Therefore, the station was c.w. 

1 Or G3TMA (57), i.e. RS S7, the station was on 
'phone. Better still, keep 'phone and c.w. separate. 

i Top Band 
160 metres is going like a bomb! G -DX is about 

almost nightly and many Europeans are popping 
up. December 10th raised VO1FB (Newfoundland) 
459, GM3FXM, GW3TOW, GW3HUM 
GW3DRV, GW3PMR and GW3SPA, all between 
2300 -2330 G.M.T. December 16th gave 9LITL 
(Sierra Leone) 569. VOIBD 459, VO1FB 559, 
OK100 579. 

It may not be generally appreciated, but at the 
Moment the 160 metre Transatlantic and World- 
wide DX tests are being held. Accepting a kind 
invitation from SWL Frank Videan I went along to 
his QTH to listen in on one of these test dates 
(December 20). The receiver was an Eddystone 
888A, but the antenna was only 30ft of wire 
running from the bedroom window to the fence. 
We heard all these: 

DJ8GR, DL7AA. PAOPN, 9LITL, OKIAFN, 
OKIKLX, OKIAGB, VOIBD, GW3CW, 
GW3SPA, PAO VB, OKIIQO, VOIFB, GM3TMK 
OKIKIT, WIBB /1, W2IU, WIWY, DLIFF, 

. W2GGL, W1HGT, VE3DDR, W1BU, VE2UQ, 
Ì 

W8HRV, GI3PDN, VE3AGX, W2UWD, W1BHQ, 
1 VE2LI. 

The next test dates are February 7th and 21st 
from 0500 to 0730. I would be interested to know 
what you hear. 

1 

Other Bands 

This month ten metres has been very dead, 
and twenty, usually good for some DX, failed to 
oblige. At the time of writing, it dies a natural 
death around 1900. Forty metres, however, is quite 
lively now and again. On December 13th most of 
Europe was there on c.w., including DJ9SQ, 
OK2KHF, LZIKPG, SP8AJK, UA6CP, ITIAGA, 
YU1LM, YOSTHY. 

And at 1845 two real pieces of DX came out 
of nowhere.- VK2EO (449) and VK7SM 

(Veal 
in 

QSO with YOSKAE Just goes to show that es 
tars the magical gifts of patience and persis- 

tence are a requirement for DX winkling. Two 
virtues not possessed by your scribe! 

Eighty was disappointing. Early evenings pro- 
duced Europeans only, but later around 2330 the 
best that came in was W1PKW. 

Readers' Reports 
From Renfrewshire, Gillies Wylie sends in the 

following report: 
21 Mc /s. SSB:- 9M4LX, ZE4JZ, MP4TBJ, ZS7R, 

XE 1 FSV. 
A.M. - VK6QL, VK3AZY, CR4AJ, CR7GM, 

9JZMI, 9LIWN, VE3CQG, CT2AL. C.W. - 
ZD3TJ, W8AMO, WAIAGO, all between 1005 
and 1830 hrs. 

14Mc /s. SSB:- ZB2AK, FM7WQ, VK6MK, 
HCIMX, HK5ACI, VE1AJR /SU, W6MWF, 
VE6CJ. 

3.5Mc /s. SSB:- WA2EVH, WIONK. A.M. - 
VE2SX, VO1FX, SM7BSE /MM. 

SWL Coull in Littlestone, Kent, has a recently 
acquired HRO with an end fed 60ft. antenna. This 
set up is working extremely well as the following 
list shows:- 

3.51110s - VEIIE (57), WIFRR (58), KIKDA 
(54/5), W2ZDL (56/7) all round 2200 and all SSB. 

14Mc /s: -VE8ML (59), VE8RG (48), OX3MN 
(58). TG9RJ (57). all SSB from 1500 -2000. 

2 1Mc /s: -VK2NN (57), VK3AZY (58), ZC4TJ 
(56). 9J2W (58), 9J2DT (58), ZSIAB (56), 
W DYDB (58), KOFPZ (56), ZS6U (57). 

R Collins writes in to query Z6AP /KC4 heard 
on 20 metres at 2330 and claiming the QTH as 
Queen Maud Land, Antarctica. Anyone else heard 
this one? 

Maurice Curtis in Sheffield with an EA12 
receiver found the following on 14Mc /s 'phone 
between 1345 and 1845 :- 

K5ZVP, W2RNV, W2RAV, UO2GC, W2ONV, 
W4SHP, UH8BO. HB9JO. W2BLF, W4RJO, 
VO8AF, K8AIR, W4FZE, KIDRE, W5AZI /MM 
(Marine Mobile) I1FW, W8TF, W4BHU, W1KJ, 
W9DPI, DJ5JI. 

News In General 

People puzzled by the prefix SPO will be pleased 
to note that the 0 prefix was issued to SP stations 
instead of their numeral i.e. 9 and was authorised 
for the duration of the International Marathon DX 
scheme which was in operation from May to Sep- 
tember last year. VK3TL reported loose on 
Norfolk Island with s.s.b. and c.w. while CEOAG 
also s.s.b. and c.w. is keeping Easter Island on the 
radio map. In case you think its cold at your QTH, 
spare a thought for KC4USN who is in Antarctica. 
He runs s.s.b. into a Rhombic antenna pointed at 

-continued on page 1093 
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New list of Bargains 
Transistor lerrite rod aerial el h meI tari, and 
lone wav 

e 

soils with circuit. 7/6. 
OsoillatorOW and set of 3 LP. tranetormen 
Mr translator set with circuit. 12/8. Turing 
Condenser to suit air- spaced with trimmers. 
9 / -. Ditto but min. lumen.. 10/e the set; two 
gang Condensera to snit, 8/6 (request sob. 
min. circuit). 
Midget 3m. P.M, Loudspeaker 3 ohm 12/6. 
80 ohm 18/6. 
Midget 208 pF t 176 pF two -gang Tuning 
Condenser with trimmers for transistor set 
Price 9 / -. 
Posh -Pull Transformer. Sub- miniature 8/8. 
.0005 fold. Single Tuning Condenser. Solid 
dlalextrio }In spindle for treneletor or 
Crystal est, with spindle tapped 0 BA, 2/8 
46 Sets (Reoelver /Tranamttter pack set). 
Unused sets completo oomph for crystals. 
Packed with parte and easily rebulldable Into 
other gear. I8 /8 each. Post 3/ -. 
Mains Transformer. 250.0.250 at 80 ma, 
6.3 volts, ba (normal males Input), 12/6 each. 
Carriage 2/8. 
Output Transformer. Standard pentode 
matching typo, 1/6 eaoh. 36/. per dos. 
Slide Switch. Sub -miniature but dpdt, 6/. 
each, 18 /- per dos. 
other gear. 10/6 each. Poet 3/-. 
Battery Charger tilt. Comprises 6 amp. trans- 
former, 6 amp. rectifier, metal came and meter 
to charge 8 or 12 volt batteries up to 6 amp.. 
With variable charge rata, 89/8 each. Post 
and Insurance, 3/6. 
T.C.C. or DubWer Tubular Condensers. 
.5 mf 500 v- 10 - don 
.25 mf 500 v. .. ,. .. 718 dos. 
.25 mf 350 v. .. .. .. 6/- dos. 
.05 mf 500 v. .. .. 6/- dos. 
.0001 mf 1,000 v. .. .. 6/- dos. 
.001 mf 1,000 v. ., s. ., 8/. dos. 
.002 mf 1.000 v. .. .. .. 7/6 doe. 
.005 mf 1.000 y. .. .. .. 9/. dos. 
.02 mf 750 y. .. .. .. 8/6 dos. 
.01 mf 1,000 v- .. .. 10/- dos. 
Battery Charger Bectifler -- oeleuium 12.15 v. 
6 amp. 9/6. 
Metal Mauls-punched for Mulled 510 
Amplifier, oomplste with Inner screening 
sections and stove enamelled, 12/6 set. 
Filament Transformar, 8.8 v. 14 amps., 8 /8. 
Neon Lamp -midget wire ended. Ideal mains 
tester, etc., 2 /.. Ex. (lost.. 1 /8. 
Philips Trimmers-0.30pF 1/- ea., 9/- doz. 
Tag Panels. Ideal for constructor., experi- 
mental circuits, etc. 3 of each of 12 different 
types. 5 /., 
elydlok Panel Mounting Puns with carrier, 
6 amp., 2/- each. 15 amp., 2/8 each, 
Metal Rectifier. 250 v. 60 -80 milli/amps, ideal 
for usine act or instrument or to replace that 
expensive valve. 4/8, 
Piano Key Type Switches, 3 key type 3/ -, 
1 key type 8/9 5 key type 4/6. poet and pack- 
ing t/ -. regardleee of number ordered. 
Osos. Ontft, for removing smell. and gener- 
ally Improving any oppressive atmosphere. 
Kit consiste of Philips ozone lampe and malos 
mit, only needs box. 19/6 + 3/8 postage 
and IpauranCe. 
Biaok Light Unit, 125 watt Intensity. come- 
die. quartz lamp, adjustable lamp holder 
and 123 watt choke. Only 99/6 + 0/8 
carriage and Insurance. 
Packard Bell Pre -Amp. Contains a relay 
Push-pull Input and output transformers and 
many useful spares. Less valves 6/6 each + 
2/6 post and insurance. 
Fridge Handles, with Yale -type locking mech 
11.011111. two keys and etnkmg plate, 8/9 + 
2/- post, e for 30/ -. Post free. 
0-1mA Meter made by the Ameeleao Westing- 
house Co. 31n, diameter, flush mounting 
sale calibrated in volts, 96/- + 2/- post and 
insurance. 
Ferranti Fire Bar. 900 watt 1011., 8/6 each 
+ 1/6 poet. Three or more poet tree. 
B70 Valve Holder. Best make (Amphenol). 
9/- dozen, post 1 /6. 3 dozen. post tree. 
Precision Wheatsloue Bridge. opportunity 
occurs to build -lout wire wound 16 watt 
potentiometer, prise 6/- + 1/- postage. 
Opidoa Turret Tuner, 35 Mc /e, with band 1 

and band 3 colle. Brand new, 9/8 each post 
2/6. 

Hi -Fi Speakers 
HI -PI gpeakera- E.M.I. Ceramic magnet 
12.000 lines, size: 13 x 81n. (roughly equiva- 
lent to 121x. round /speaker). Bau frequency 
40.60 Me. Handles up to 10 watts. Pria. 88/6 
plus 5/- carriage and Irae. State whether 15 
ohm or 3 ohm. 

Where postage is not defi- 
nitely stated add 21- all orders 
under L3. 

PRACTICAL WIRELESS 

GOOD COMPANION Mark III 
'l'ira 6 transistor set with the 8 
transistor performance. 
lucorpuratiug all the latest re- 
quirements. Anyone who can 
solder can make It. Many thoue- 
aud. already in use all over the 
country. Full coverage of Long and 
Medium waveband.. 
Fine looking cabinet. size 11 x 8 
x 31n. Q.P.P. Output approx. 
750 mW. Excellent reception of 
difficult stations like 208. 
Variable feed back gives excellent 
topo. Complete Kit, 

10A 19.8 igs 
everything for ONLY nrw .7 to 

P. e P.5 /-. 

OUR BARGAIN OF THE YEAR 
A complete kit of parts to --_ _ build 6 transistor 2 wave 
superhet receiver at only 
451-, Post and Ins. 316, 

"CORONET" Mk. IV 
It fully covers the medium wave- 
band and that part of the long 
waveband to bring in B.B.C. 
Light. The circuit include a 

highly efficient slab aerial and 2jin. P. M. speaker. Overall size ap- 
proximately 44 x 24 x ljio. Supplied complete with carrying case. 

Infra Red Heater 
Make up one of these latest type 
heaters, Ideal for bathroom, kitchen, 
bedroom, etc. They are simple to make 
from our eau to follow lnstruetiona -uses .ilia 
enclosed elements designed for the correct infra-red 
wavelength (3 microns). Price for 750 watt element and 
metal easing as illustrated 19/6 plus 2/6 post and Insurance. 
Pull switch. 8/- extra. 

THIS MONTH'S SNIP 
AIRCRAFT 

RADIO 
RECEIVER 

Type OW 0460 48 D 
This is part of the equip- 
ment RU19. American 
made equipment for the 
Navy. It is a 6 -valve 
receiver with a really 
beautiful precision tun- 
ing mechanism. Brand 
new and In original 
packing but less coil 
units. Limited quantity 
onl). 18 /8 plus 3/6 P. ..t P. 

MAKING 
AN FM 

TUNER 

Available 
at present 
le a very aloe 
cadmiumpla- 
ted F.M. Tuner 
chorine with holes 
numbed for cole and 
other components, also 
a nicely printed penpex 
front, calibrated usual F.M. 
frequencies. Real bargain 6/8 + 2/- or with 
two -gang tuning condenser 10/. +- 3/- 
postage. 

Speaker Bargains 
121n. High. 
Oddity loud. 
speaker. 
High flux 
permanent 
magnet type 
with either 
3 ohm or 15 
ohm speech 
coil. Will 
handle up to 10 watts, Brand new by tamoos 
maker. Price 27/6 + 3/6 poet and mesraa 

Waterproof Heater Wire 
10 yd. length. 70 watts. salt regulating 
temperature control 10/. post trite 

TRANSISTOR 
SET CASE 

Very modern cream 
cabinet, size 64 x 
3 e an. with 
chrome handle 
tuning knob sad 
stale. Price 4/6 plus 
1/8 postage. 

Building a 'Scope 

1079 

INTERCOM BARGAIN 
Cabinet a. illustrated, less knobs, ideal 
you are making smell radio, o0ice listen 
corn, amplifier, etc. Has the modern look; 
originally mid at 29 /ri. limited quantity 
available at 15/-, Plus 2,0 postage. All 
nmponent.to make two of the intercoms 
do,eribed in "Practical Electruuloe." 76/ -. 

L5.I0.0 Radio for 
only 27/6 

Originally sold at 05.10.0, we now 
offer the "Pimpernel" 5/ Translator 
Pocket Radio at only 27/8. The sets 
are complete but are "line rejects' so there will be morne email faulte to 
find. Components are all new and unused. and their reta8 value, 
even at today'. lowered price, is over 84. l'arts you will get Include: 
Jackson "00" Tuning Condenser, 9 /-, Pleeeey Driver Transformer, 
9/8. ttoodrnati s or Plessey Sla. speaker, 12/6. Morganite Volume 
Control with switch 4/8. Philco RF Transistor, 12 /6. S.T.C. metahed 
output transistors and driver 13/, Plastic ease with carrying handle, 
7/8. 0 Electrolitic Condensers, 7/8. 10 Resistors. 3/8. Ferrite Aerial, 5/- 
and printed circuit board. trimmer, battery connector., rd. choke, 
oto., etc. 

Ail this line equipment offered this mouth at only 27/8 plus 318, 
post and insurance. 

FLUORESCENT LIGHTING BARGAINS 
Complete 40 watt 311mIlue white enamelled Melee, ready for use with 
choke control gear, radio suppressed starter and tube. Originally 
intended te sell at 03.15.0, offered at only 39/6, pin 5/- marriage and 
insurance: two or more carnage free. 
Ditto 5ft. 80 watt 49/6, plus 7/6 oarrluge and insurance, two or more, 
arriage free. 

3lu. oscilloscope tube. American made 
type No. 11'107, 6,3 v. 0.8 amp. heater 
electrostatic deflection, brand new and 
guaranteed with circuit diagram of 'mope, 
15/- each. Plus 2/6 poet and Ineuranee, 

Simmerstat Heater Regulator 
Suitable to control elements, beaten, 
soldering Irons and boiling rings up to 3.600 
watt.. Complete adjustable, normal price 
551. each, special snip pries 10/8. plum 1/0 
postage and insurance, 

THERMOSTATS 
Type 'A' 16 amp. for controlling room beaters 
greenhouse. akmg cupboard. Hu spindle for 
pointer knob, quickly adjustable from 80- 
80°F. 9/6 plum 1/- poet. Suitable box for wall 
mouutiug, 8/.. P. d P. 1 / -. 
Tye a8. 

type matt 
y 

It s faun 
long 
/Mom 

Co. Spindle adjusts tine from 00- 
6110°P. Internal screw alten the 
setting so this could be adjustable 

over 30° to 1,000 °F. Suitable for 
controlling formes, over, ò1a 
Immersion heater or to make Same - 

stet or lire alarm. 8/6 plum 2/8 pat and 
insurance. 
Type '0' is a small porcelain thermostat as 
fitted to electric blankets eta 14 amp. setting 
adjustable by screw through side, 8/6, P. and 
P. Bdi 
Type 'D'. Wa call this the Ioe-etat as It cute in 
and eat at around treealug point, 24 amps. 
Has many nee., one of which would be to 
keep the loft pipes from fressing. B length 
of our heater wire (16 yds. 10 / -) V would 
around the pipes, 7/8, F. P. 
Type 'E', This Is a standard refrigerator 
thermostat. Spindle edj cover normal 
refrigerator temperatures, 7/6 plum 1/- post, 

Timer Kit 
Special offer of all component' except petal 
boa to male mains operated Interval timer 
ter photography etc. 19/8 phi. 2/8 poet. 

ELECTRONICS (CROYDON) LTD 
266 LONDON ROAD WEST CROYDON SURREY 

Post orders to: 43 Silverdale Road, Eastbourne, Sussex 
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IMPROVED 
Modern styling in light 
grey with legible black 
engraving. 

Constructed to with- 
stand adverse climatic 
conditions. 

Ever ready case, includ- 
ing leads, prods and 
rn.ps. 

mproved i al 
assemblies. 

PRACTICAL WIRELESS 

STANDARDS 

March, 1965 

OF ACCURACY 

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% f.s.d. 
a.c. ranges 2.75% f.s.d. 

Available accessories 
include a 2500V d.c. 
multiplier and 5, 10 
and 25A shunts for 
d.c. current measure- 
ment. 

AND 

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. 

MULTIMINOR 
D.C. Current: 100µA f.s.d. -A f.s.d. in 5 ranges Resistance: 0 -2 Mil in 2 ranges using 1.5V cell. 
A.C. Voltage: 10V f.s.d. -1,000 f.s.d. in 5 ranges Sensitivity: 10,00011/V on d.c. Voltage ranges. 
D.C. Voltage: 2.5V f.s.d. -1,000 f.s.d. in 6 ranges 1,00011 /V on a.c. Voltage ranges. 
D.C. Millivolt range: 0 -I00mV f.s.d. 

For full details of this great new pocket -size instrument, write for descriptive leaflet. 

.4&791) LTD AVOCET HOUSE - 92 -96 VAUXHALL BRIDGE ROAD - LONDON, S.W.1 - VlCtoria 3404 (12 lines) L4 
0 Norm 

MMI7 

ti 

The New'Picture- Book'wayof learning 
ELECTRICITY B ASI ELECTRONICS 6vooLs) 

You'll find it easy to learn with this out- The books are based on the latest research 
standingly successful 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. 
"Clear, concise and really to the point: I agree that your 
pictorial approach to learning is wholeheartedly appreciated 
by my trainees." signed Training Officer. "I ans very 
pleased with my purchase, I only wish I had bought a set 
a few years ago when they first came out. They are a good 
bargain." PS.G., Bristol. "Thank you for a wonderful 
set of manuals." A.G.A., Birmingham. 

URN RUUNURRRUNRRRNRR 
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 8 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 send 68/- 
(Basic Electricity -5 parts). 81/- (Basic Electronics -6 parts) post 
free. This offer applies to United Eingdom 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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TRADE NEWS TRADE 
NEWS TRADE NEWS 
TRADE NEWS TRADE' 
NEWS TRADE NEWS 
Transistor Set Inductive Amplifier 
FROM Design Engineering Wokingham Ltd., 

comes the "Dewtron " Wave Trap, designed 
to improve reception on medium wave stations 
when used in conjunction with any transistor or 
portable radio. 

Basically the circuit comprises an r.f. stage, 
which contains a ferrite tuned circuit capable of 
receiving m.w. signals. The amplification of this 
stage is very high, and its output is fed into an 
inductive element on the end of a length of 
screened cable, This element is termed the 
" injector ", because when placed near to the ferrite 
rod in the portable radio, its output is injected into 
the aerial by direct induction. 

On distant stations, the Wave Trap injects a 
boosted signal in such a way that the mean level 
of received signal at the set is of sufficient order to 
ensure that the a.v.c. circuit operates, and will 
then ensure that any variations in the mean 
received signal level will not be noticed in the loud- 
speaker. When used in place of a car aerial on 
reasonably local stations, the high factor of ampli- 
fication afforded by the Wave Trap's circuit makes 
sure that the inherent directional characteristic of 
the Wave Trap receiving ferrite aerial is cancelled. 
since the receiver is once again fed with a signal 
of sufficient strength to make it operate well 
beyond the a.v.c. threshold, even when the vehicle 
turns so that the Wave Trap aerial is in the " null " 
position. Battery voltage is 9V and the current 
drain is 4mA. Price is 39s. 6d., p. and p. Is. 6d. 
Design Engineering' (Woking /ram) Ltd., " Cale- 
don ", Ringwood Road, Ferndown, Dorset. 

Above: The "Dewtron" Wove Trap 
inductive amplifier. 

Right: The BEO BOX fully transistor- 
ised battery /mains table radio. 

SSB Transmitter ¡Receiver 

THE Hammarlund Manufacturing Company, a 
Giannini Scientific Company, has announced 

the CSB -125C s.s.b. transmitter /receiver. The 
power output of this unit is 125W s.s.b.- p.e.p., and 
six channels can be provided (two of these 
suppled and the other four optional), to cover the 
frequency range 2 to 30Mc /s. 

The CSB -125C features sensitivity of less than 
0.50V for s.s.b. /c.w. and 1µV for 10dB s.n. /n 
ratio. 30% modulation on a.m. The separately 
housed power supply is designed for 115/230V, 
50 /61c /s operation. 

Th.: U.K. agents for this range of equipment are 
K.W. Electronics Ltd., Vanguard Works, I Heath 
Street, Dartford, Kent. 

A .. 

Hammarlund's CSB -125C s.s.b. transmitter /receiver. 

Mains /Battery /Table Radio 

NEW model in the Bang and Olufsen range is 
the Beo Box battery operated transistor table 

radio, having a separate power unit for mains 
operation. It covers v.h.f., medium, long and two 
short wave bands (1.45 -4Mc /s and 7- 16Mc /s), 
and has 14 transistors and 8 diodes. Weighing 161b., 
and measuring 19 }in. x 84in. x 6in., this receiver 
has the feature of providing a high standard of 
reproduction without a mains supply. The 
output is 2W when operating from the mains 
and 1W when working from batteries. There 
is an 1lin. x lin. elliptical speaker, and separate 
treble and bass controls are provided. A 500 /eA 
moving coil indicator gives visual indication of 
accurate tuning, and the aerial is detachable and 
rotatable and can be used for the improvement of 
v.h.f. and short wave reception. Finished in teak. 
the Beo Box retails at 39 guineas. St. Aldate Ware - 
house Limited, Innsworth Lane, Gloucester. 
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"PRACTICAL WIRELESS" 

24 -PAGE POCKET GUIDE 
Packed with invaluable at- a- glance 

data. You'll use it again and again. 

It includes: 

PRAC1ICAlWIRESS'. 

a ELECTRICAL QUANTITIES 
UNITS AND SYMBOLS 

WIRE AND METAL GAUGE 
DATA AND COMPARISONS 

FREQUENCY AND WAVE- 
LENGTH DATA 
with Conversion Table 

DECIBEL CALCULATIONS 

Plus Multiples and Sub -Multiples - Greek 
Alphabet Symbols - Conversion of Units 
and Constants - Eureka Resistance Wire 
Data - Copper Wire Data - Transformer 
Matching - Time Constants 

Also in the April issue 

FIDELITY F.M. TUNER WITH PULSE -COUNTER DISCRIMINATOR 
THE IONOPHONE LOUDSPEAKER 

S.S.B. USING A PRODUCT DETECTOR 

COMBATING INSTABILITY 
PLUS other articles and all the regular features 

APRIL ISSUE on sale MARCH 4th 

MAKE SURE 

OF YOUR 

COPY! 

Hand this 
form to your 

Newsagent 

To (Name of Newsagent) 

Please send :reserve the April issue of "PRACTICAL WIRELESS" (2! -), on sale 

March 4th, and continue until further notice. 

Name 

Address 

J 
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= THn PRACTICAL H I G H E S T S T QUALITY 
= TO ENJOY ELECTRONICS ' ` ' AT LOWER C O S T = o. on 
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World- famous kit -sets anyone can build 
The clearly written instruction manuals, issued with each kit, show you how 
A KIT FOR EVERY INTEREST . . . 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 (ß.I5.0 inc. P.T I 

I.F. Amp. (FMA -4U) complete 
with cabinet and valves. 
(413.3.0). Total kit 415.18.0. 
Assembly can be arranged. 

HI -FI A.M.,F.M. TUNER. Covers F.M. 88 -108 Mc /s. A.M. 16 -50, 
200 -550, 906- 2,000m. Tuning heart (44.13.6 inc. P.T.) and I.F. 
Amp. 421.16.6. Printed circuit board. Total Kit 426.10.0 
6W DE LUXE AMPLIFIER. Model S -33H. An inexpensive 
Stereo -Mono amplifier with high sensitivity. Suitable for Decca 
Deram Cartridge. Kit 415.17.6. Assembled E21.7.6 
6 TRANSISTOR PORTABLE. Model UXR -1. Prealigned 
I F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real 
hide case. Very easy to build .. Kit 412.11.0 incl. P.Tax 
SHORTWAVE TRANSISTOR PORTABLE. Model RSW -I. 
Two short bands, trawler and medium wave Kit 419.17.6 incl. P.Tax 

COMMUNICATIONS 
TYPE RECEIVER. Model 
RG -I. Freq. cov: 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 439.16.0. Assembled 
453.0,0. 

5W HI -FI MONO AMPLIFIER. Model MA -5. A low- priced 
well designed amplifier. Printed circuit construction makes it 
easy to build. Kit 410.19.6. Assembled 415.10.0 
' COTSWOLD" HI -F1 SPEAKER SYSTEMS. WS or Standard. 
Range 30- 20.000 c /s. Kit 423.4.0. Assembled 430.15.0 
MONO CONTROL UNIT. Model UMC -I. Ideal for use 
with MA -12 or similar amplifier. Kit 48.12.6. Assembled 413.12.6 
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 47.7.0 to 437.16.0 

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

All models available assembled. Deferred terms available over £10. Free delivery U.K. 

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 432.12.6. 
Assembled 441.10.0. 
The ideal low- priced 'scope. 

PA AMPLIFIER. Model PA -I. 50W output. 
For vocal and instrumental groups, guitars, etc. 
4 inputs, 2 speakers, Tremolo. Send for full details. 
Kit 454.15.0. Legs optional extra 17(6 set. 
Assembled 474.0.0. 

SOW POWER AMPLIFIER. Model MA -50. 
Ideal for PA work etc. Kit 419.18.0. Assembled 
427.18.0. 

'OXFORD" DE -LUXE TWO 
WAVEBAND TRANSISTOR 
PORTABLE. Model UXR -2. The 
ideal domestic, car, or personal 
portable receiver. IO Semi -con- 
duttors. Send for full details. 
414.18.0 Kit (inc. P.T.). 
Assembly can be arranged. 

RA- I 
2 1in. PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. 
An ideal light, compact 'scope for servicing and general work. 
Printed circuit construction. Kit 422.18.0. Assembled 430.8.0. 
"MOHICAN" TRANSISTOR GEN- COVERAGE RECEIV- 
ER. Model GC -I U. An excellent portable for the short wave 
listener ... ... ... Kit 437.17.6. Assembled 445.17.6 
VALVE VOLTMETER. Model V -7A. Measures up to 1,500 
v. (D.C. and r.m.s.) and 4,000 pk- to -pk. Res. O.1l) to 1,000 Mil. 
Kit 413.18.6. Assembled 419.18.6. 

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 439.6.6. Assembled 452.10.0. 
Q MULTIPLIER. Model QPM -I. For 450/ 
470 kc /s. I.F. Kit 48.10.0. Assembled 412.14.0. 

LATEST AMERICAN SINGLE- SIDE -BAND AMATEUR 
EQUIPMENT. Now available from Gloucester. Please send for 
details. 
MULTIMETER. Model MM -1U. Ranges: 0-1.5 v. to 1,500 
v. A.C. and D.C. 0- 150µA -15A D.C. 0.20 to 20M0 41 in. 50µA 
meter ... ... ... ... Kit 412.18.0. Assembled 418.11.6 
R.F. SIGNAL GENERATOR. Model RF -IU. Up to 100 Mc /s. 
fundamental, 200 Mc /s. on harmonics. Up to 100 mV output 011 
bands ... ... ... ... Kit 413,8.0. Assembled 419.18.0 

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. 

434.18.0 Kit. 444.10.0 Assembled 

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 433.19.0. Assembled 445.8.0 

DAYSTROM LTD. 
Dept. P.W.3, GLOUCESTER, ENGLAND 
A subsidiary of Weston Instruments Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

AMATEUR TRANSMITTER. 
Model DX -100(J. Covers all 
amateur bands. 160.10 m. 150 w. D X -1000 D C. input, self contained with 

power supply, Modulator, VFO Kit 479.10.0. Assembled 4104.15.0 

r 
Send me FREE BRITISH 
Full details of model(s) 

NAME 
ADDRESS 

CATALOGUE (Yes/No) I 

PW3 I 
a 
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A CES 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.I0 post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey 
Telephone: CROydon 8589 

"rc r 

March, 1965 

HOME RADIO LTD. 187 LONDON RD., MITCHAM, SURREY 'Phone MIT 3282 

WE HAVE IN STOCK ALL THE RANGE 

OF ARMSTRONG TUNERS AND TUNER 

AMPLIFIERS 

Model 223 

Model 224 

Model 223 is an 

AM,FM TUNER 
PRICE £28.15.0 

Model 224 is an 

FM TUNER 
PRICI L22.IO.O 

Don't forget that the Home Radio Catalogue is the most 
comprehensive catalogue offered to the constructor to -day 

PRICE 5/- PLUS II- POSTAGE AND PACKING 
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PREPARING Ó 

m BRIAN ROBINSON. 

5: THERMIONIC VALVES 

5.1 The Emission of Electrons from a Filament 

\`T HEN a hot wire or FILAMENT is enclosed 
' in an evacuated glass bulb it will give off 

' particles ". These particles are called 
ELECTRONS. If a plate of metal is introduced into 
the bulb it will be found that electrons from the 
filament will strike the plate. Many more electrons 
will be attracted to the plate if a POSITIVE 
potential is applied to it as this will attract the 
negatively charged electrons. The higher the 
positive potential applied to the plate the greater 
will be the electron flow from the filament to the 
plate. In the diagrams shown in Fig. 38 the 
electrons emitted by the filament are represented 
by arrows. 

As we saw when dealing with simple d.c. 
circuits a current can only flow in a circuit when 
the circuit is complete. Therefore to show the 
current flowing from the filament to the plate a 
mill ammeter must be connected between the 
filament and the plate. 

Evacuated 
- bulb 

Electrons 

-Filament 

(a) 

Fig. 38: A heated filament in an evacuated bulb emits 
electrons (a), some of which strike the metal plate (b). 
When a positive potential is applied to the plate, more 
electrons are attracted to it (c) and the greater the 

potential, the greater the electron flow (d). 

The flow of electrons from the filament to the 
plate or ANODE is the principle on which the 
operation of the radio valve is based. The valve 
is so called because it will allow electrons, which 
enable a current to flow, to travel in one direction 
only -i.e. towards the plate or anode. If a 
negative potential were applied to the anode no 
current would flow as this would only repel the 
negatively charged electrons. 

5.2 The Diode 
This is the simplest type of valve and it has only 

two ELECTRODES, the FILAMENT or 
CATHODE and the PLATE or ANODE. The 
two electrodes are generally arranged concentri- 
cally so as to increase the area of the anode. 

Filament 

\mou 
Evacuated 

bulb 

Anode 

ta) 

Plug-in 
base pins 

Anode 

1N 

Fig. 39: The diodes (a) practical representatlo. 
(b) theoretical representation. 

In the diagrams shown in Fig. 39 the type of 
diode shown is called a directly heated diode. This 
is because the electrons which travel to the anode 
come directly from the filament. However, the 
surface area of the filament is very small and the 
current which could be drawn from it would also 
be small. The current could be increased by 
increasing the temperature of the filament but an 
easier way is to encase it in a sheath of metal 
which will emit many electrons at a low tempera- 
ture. In this case the filament now becomes the 
HEATER (i.e. it heats the sheath) and the sheath is 
called the CATHODE. This type of valve, which 
has the heater enclosed by the cathode, is called an 
INDIRECTLY HEATED type as the electrons 
come from the cathode and not the heater. 

Anode ! 
! 

Cathode 

(a) 

Fig. 40: The indirectly heated diode, practical construc- 
tion (a) and theoretical representation (b). 
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Practical and theoretical representations of an 
atdirectly heated diode are given in Fig. 40 (N.B.: 
The cathode in an indirectly heated valve is 
generally made of a base metal with a coating of 
barium oxide, strontium oxide, etc.). 

5.3 Characteristic Curve of the Diode 

Variable 
voltage 
supply 

Fig. 41: Circuit to determine the characteristic curve of a 

diode. 

If the circuit shown in Fig. 41 is set up 
,the anode voltage can be varied and for each value 
of anode voltage the corresponding value of 
the anode current can be found. It would be 
suitable to start the anode voltage at 0 and increase 
this in 10V steps until no further increase in anode 
current is noted. 

Typical results obtained using the circuit shown 
in Fig. 41 are shown in Fig. 42 and the graph 
which results when these are plotted is shown in 
Fig. 43.. 

It can be seen from the graph that there is a fairly 
long, STRAIGHT LINE portion and the valve is 
generally operated within the limits of this portion 

Fig. 42: (inset table): Typical values obtained using the 
circuit in Fig. 41. 

431 Graph obtained by plotting Va against la. 

WIRELESS March, 1965 

of the graph -e.g. in this case the valve would be 
operated with anode voltages between 20 and 50V 
and anode currents of between 3 and l3mA. It 
can be seen that on the graph the anode current 
has been represented by Ia and the anode voltage 
by Va. This type of graph is therefore usually 
called an la /Va graph and, as its name suggests, 
it shows the relationship between anode current 
and anode voltage. 

If the graph shown in Fig. 43 is studied it can 
be seen that after a certain value of anode current 
is reached any further increase in anode voltage 
will not cause it to rise any further. When this 
occurs the value of anode current noted is called 
the SATURATION CURRENT and the valve is 
said to be SATURATED. The point on the graph 
where saturation first occurs is called the 
SATURATION POINT. 

la 

i 
I 

I Ì 
I I I I 

I e 
I i e i . ' - ... 

Vf=6V 

VI= 4V 

Vf=3V 

Va 

F'g. 44: Characteristic curves using different heater 
voltages. 

If the characteristic curve for a diode were 
taken with heater voltages less than the recom- 
mended value the curve(s) would be of the type 
shown in Fig. 44. 

5.4 The A.C. Resistance or Impedance of a Diode 

We know from Ohm's Law that R =- 
I 

therefore if we find the limits of the straight line 
portion of the characteristic curve of a diode we 
could express the SLOPE of this portion of the 
graph as being from, say, 20-50V and from 
3 -13mA. This is represented on Fig. 45. We can 
see that the line AB extends over 30V and the line 

E 
BC extends over IOmA. Knowing that R =- 

I 
the a.c. resistance of the valve could be expressed 
as being 

30 

O-OI (" I" must be in AMPS) 
or 3,00051. 

Therefore the a.c. resistance of this particular 
diode would be expressed as being 3,00052. The 
a.c. resistance of a valve is sometimes called the 
IMPEDANCE or DIFFERENTIAL RESIST- 
ANCE of the valve. The valve used as an example 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED UR SU'PER'AFTER°SALES SERVICE 

ROAMER SEVEN Mk III 

5 WAVEBAND PORTABLE OR CAR RADIO 
Amazing performance and specification * Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 

ts) 9 stages -7 transistors and 2 diodes 
Covers Medium and Long Waves. Trawler Band and two Short Waves to approx. 15 metres. 

Push -Dull output for room filling volume from rich toned heavy duty "Celestion" speaker. Air spaced 
ganged tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S Waves. 

Real leather -look case with gilt trim and shoulder and hand straps. Size 9 x 7 x 4 in. approx. 
The perfect portable and the ideal ear radio. (Uses PP7 battery available anywhere) 

Parts Price List and easy build plans 31- 516 MELODY 
New TRANSONA 

Total cost of parts now only £5.19 6 P. & P 

FIVE "Home, Light, A.F.N.. 
Luz. all at good volume ". 

G. P. Durham. 
7 stages -S istors and 2 
diodes 

Fully tunable over Medium and Long 
Waves and Trawler Band. Incorpor- 
ates Ferrite rod aerial, tuning con- 
denser, volume control, new type fine 
tone super dynamic 2fin. speaker etc. 
Attractive case. Size 6f x 4f x liin. 

with red speaker grille. (Uses 1289 battery available anywhere.) 
Total cost of all 42/6 P. & P. Parts Price List and easy build 
parts now only 316. 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. High -grade 
approx. 3in. speaker makes listening 
a pleasure. Ferrite rod aerial, 
Many stations listed in one evening 
including Luxembourg loud and clear. 
Attractive case in grey with red grille. 
Size 69 x 49 x llin. (Uses PP4 battery 
available anywhere.) 

Total cost of all 59/6 P. 
& p parts now only 316. 

Parts Price List and easy build plans 21 -. 

SUPER SEVEN 
9 stages -7 transistors and 2 
diodes 

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

reception. Special circuit Incorporating 2 R.F. Stages, push -pull output. 
31n. speaker (will drive large speaker). Size 79 x 51 x lfin. (Uses 9v 
battery. available anywhere.) 
Total cost of all £3. 19.6 P. & P. Parts Price List and easy 
paru now only 316 build plans 2/ -. 

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 prices stated. 
Overseas post 10 / -. 

SIX 
. amazed at volume and 

performance... has really come 
up to my expectations." 
S. G. Stockton -on -Tees. 

B 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 Sin. ferrite 
rod aerial. Push -pull output. 

Wonderful reception of B.B.C. Home and Light. 388 and 
many Continental stations. Handsome leather -look pocket 
size case, only 6f a 34 a lain. approx. with gilt speaker 
grille and supplied with hand and shoulder straps. 
Parts Price List and Total cost of all £3.9.6 P. & P. 

easy build plans 21- parts now only lr- 

POCKET FIVE 
7 stages-5 transistors and 2 diodes 

Clovers Medium and Long 
Waves and Trawler Band, a 
feature usually found in 
only the most expensive 
radios. On test Home, Light. 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensl- 
tiveFerrlte Rod Aerial and 
fine tone 2iin. moving coil speaker, built Into attractive 
black case with red speaker grille. Size W a 16 x Sala. (Uses 
1289 battery available anywhere). 
Parts Price List and easy build plans 116. 

42/6 Total cost of all 
parts now only P. & P. 31 -. 

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

6 WAVEBAND 1 ! 

B stages -6 transistors 
and 2 diodes 

Listen to stations half a 
world away with this 8 
waveband portable. Tun- 
able on Medium and Long 
Waves, Trawler Band and 
3 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 79 x fil x lila. 
Carrying strap 2/6 entra. 

* EXTRA BAND FOR EASIER TUNING OF LUX, ETC. 

Parts Price List and Total cost of all £3. 1 9.6 P. & P. 

easy build plans 2/- parts now only 316 

61,HIGH STREET, BEDFORD, Phone:2367 

Callers side entrance 
Barratts Shoe Shop 
Open 9 -5 p.m. 
Sots, 10 -12.30 p.m. 
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NOW ANYONE CAN 
AFFORD TO TRAIN TO 
BE AN EXPERT IN RADIO, 
TV, AND ELECTRONICS 
Anyone can afford these amazing courses -anyone can understand this practical 
training - No complicated mathematics to hold you back -No old fashioned. 
obscure explanations to frustrate void 
The lessons are CRYSTAL CLEAR. PRACTICAL. EASY TO MASTER AND 
IISE -Early lessons make fundamentals clear even to the beginner. while other 
lessons will give you the practical "know -how" of an expert! 
Compares favourably with some courses costing very much morel By creating 
a ss market through large volume sales and eliminating individual letter 
writing we are able to pass ou these savings directly to you! 
Bach course is printed on extra large quarto size sheets and bound into one 
mammal to simplify handling and distribution. 
Please select the course most suitable for your requirements from the following: 

No. 1. RADIO COURSE. Fundamental fact.. -Electrons- Conductors and 
insulators -Radio Batteries -t irenito- Magnetism- Ohm's Law-Resistor 
Colour Code-Chart-What resistor to se- Elretro- Magnetism-Electro- 
magnetic induction -Nell Induction -Radio Frequency Inductances- Capacity 
Coupling -1.F. Transformers -Radio Coils -Radio Capacitors -The Farad - 
Dielectric- Capacitor Colour Code -Alternating Current Theory & Filters - 
Reactance and Resistance Charts to calculate Capacity Frequency and 
Inductance -Handy Radio Formulae -Practical Aspects of Radio Servicing- 
Radio Valves- Transistor Theory -N Type Germanium -P Tope Germanium - 
Diode Action -Transistor Action -D.C. Stabilization -Transistor Bias Adjust - 
reeat -R.F. Amplification- Superheterodyne Principles- A.C.V. Power Sup - 
pllee- Meters- Multitesters and Valve Testers -Point to Point Servicing. 
Signal Generators and Signal Tracers -Using an Oscilloscope for Servicing- 
Alignment-Amplifiers and P.A. Equipment -High Fidelity- Advantages of 
Inverse Feedback --- Speakers- Frequency Modulation -How to Obtain Radio 
Jobe. Price for the complete course. ONLY 881 -. Plus postage 1 /6. 

Mo. 2. ELECTRONICS COURSE. Includes moat of the above lessons plus L.0. 
and R. Combined Circuits- Resonance Phenomenon -Behaviour at Resonance - 
How Meters Work -Making a Voltmeter -Ohm meter Connections-Valves- 
Ei lectron Behaviour -Triode- Characteristle Curves -Power Supplies -Audio 
.Amplifiers -Microphones- Resistance Coupling- Obtaining Grid Bias- 
Push. Pull and Parallel -Phase Inverter Circuit-Radio Frequency Voltage 
Amplifiers -I.F. and Mdtiband Coils- Detection- Receiver Circuits -Results 
et Frequency Mixing- A.V.C. -Electronic Oscillators -Quartz Crystals - 
Radio Transmitter Circuits- Modulation and Timing -Lines, Antennae and 
Radiation -Test Equipment Using Meters -Electronic Test Equipment - 
Thyratrone- Photo -Cell Equipment -Radio Compass-13.F. Heating - 
Electronic Shaping Cironite- Electron Microscope- Electric Strain Gauges- - 
Inter- Communicators -Radio Servicing Techniques- Bervielag Printed Circuita. 
Pries for the complete coarse. ONLY 39 /6. Plus postage 116. 
Graduates et the Electronics Course oao quality for a certificate-details seat 
with each order. 
No. 8. TELEVISION COURSE. Effect of Mis- adjusted controls- Pictures of 
various faults- Service adjustments- Circuit Faults Indicated by a Poor 
Pattern -Finding Bad Valves by observing Picture Faults- Separate Channel 
LF. System- Intercarrier I.F. System -Negative Picture-Interference- 
Antenna Principles and Practices- U.H.F. Transmission Lines -Fasts About 
the T.V. Signal to Help you in Service Work- Syachrouizing Separators -T.V. 
Interference Aids -All about Cathode Ray Tubes -Explanation of T.V. Circuits 
-Video Detector -Video Amplifier -D.C. Restorer Circuit- Automatic Oain 
Control Circuits -Oscillators- Deflection Coils- Automatic Frequency Control 
Circuits -Analysis of Stagger Tuned I.F. Receiver -Analysts of Three Inter- 
Carrier Type Receivers -The Vertical Deflection Circuit -The Horizontal 
Deflection Circuit- Waveforms -- Schematics of various sections of a T.V. - 
D.H.F. Converters and Tuners -T.V. Test Equipment and Alignment- Amlysia 
of Various Problems. 
Prise for the complete course. ONLY 86 / -. Plus postage 1 /6. 
UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION 
You must be convinced that this is the best value yon have ever seen in Elec- 
tronic. Radio or T.V. Training. otherwise you can return the course (or have 
your money refunded if sent with order) after you have examined it. in your 
own hone for a full seven days. 
IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70 -PAGE 
BOOK. Tick on the coupon one book for each course ordered with full cash. 
RADIO SERVICING FAULT FINDING BOOK. TELEVISION FAULT 
BOOR. OSCILLOSCOPE BOOK. 
These free books a,c authoritative, and loaded with inorfniation. Would 
cost at least 61- each if bought separately -by sending cash you reduce book- 
keeping and other costs. which savings we pass back to you. ' 

FREE TRIAL OFFER 
Pay only II- per week if you wish. Clip coupon right new for this special oiler. 

To: Sim -Tech Book Company, Dept. CW10, Gater's Mill, West End, Southampton. 
Hants. 

Please send the following courses for a full seven days' trial. 
Ne. L RADIO COURSE. No. 2. ELECTRONICS COURSE. 

87/6, incl. postage. 41/ , incl. postage. 

D Ho. 3. TELEVISION COURSE. 
37/6, incl. postage. 

(Free trial customers tick only one please). 
If not delighted, I may return the course post -paid without further obligation 
on my part. Otherwise l will pay each price OR 5/- weekly until purchase 
price plus 2/6 service charge has been paid. 

Tick here if enclosing full purchase price. 

Please send me h FREE. RADIO FAULT FINDING BOOK. 

FREE. T.V. FAULT FINDING BOOK. FREE. OSCILLOSCOPE BOOK. 

Amount. enclosed £ 
I understand that you will refund this money in full if I am not 100% satisfied. 
Overseas customers please send full amount (including Ireland). 

NAME 

ABOARD/5 

AF County 

March 17 

RETURN-0 -POST 
ON CASH OR C.O.D. ORDERS 

SPECIAL OFFER !! STEREO CARTRIDGES 
ItoNETri. 105 Stereo /Mono Cartridge Complete with fixing 
bracket and styli. List 50/4. OUR PRICE 23/6 Post free. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS. TAPE 
DECKS. TEST GEAR- GRAMOPHONE EQUIPMENT, AMPLI- 
FIERS. Any will be sent Iree upon request. 

AMPLIFIER KITS 
have lull stocks of all components for the Mullard 510. 

Mullard 3 -3, Mullard 2 and 3 Valve Pre -amp. Mullard Stereo. 
Mullard Mixer. Fully detailed list on any of these sent upon 
req ues t. 
Instruction Manual: All Mullard Audio Circuits in "Circuits 
or Audio Amplifiers'. 9/5 Post Free. 

LATEST TEST METERS Credit Terms 
Cash Price Deposit Mthly /Pmts. 

Ay() Model 8 Mark III .. £24. 0.0 £4.16.0 12 of £1.15.2 
AVI1 Model 7 Mark II .. £22. 5.0 £4. 8.0 12 of £1.12.9 
AV° Multintinor Mark 4 .. £9.10.0 £1.18.0 12 of 14/4 
T 1I h. 'Trio .. .. .. £4. 7.6 £1. 7.8 3 of £1. 3.4 
T I le 'rPSS .. .. £6.11.8 £1.11.8 6 of 19/2 
T Al 6 Diode) :100 .. £9.17.6 51.17.6 12 of 15 /- 
TA 11,01t MODEL 127A . £10.10.0 £2. 2.0 12 of 15/8 
Full details of any of the above supplied free on request. 

MARTIN AUDIO KITS 
High quality, easy to assemble H1-F1 Units. Fully Transistorised 
for mono and stereo /working. All units are assembled and tested 
and the constructor has only to link together units chosen for 
any particular installation. The following mono units available. 
Unit 1 Input selector 47/6 
Unit 2 Pre -amplifier with volume control 37/8 
Unit 3 Mixer Unit 79/6 
Unit 4 Pre -amplifier with tone and volume controls 82/8 
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, 52/6 
Unit 8 Power Unit for unit 7, 55/- 
Unit 9 A special pre -amplifier 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. Credit Terms available on any com- 
bination of units. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Credit Terms 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

It F.CORD CHANGERS 
GARRARD AUTOSLIM 

(Mono PU fixed head) £ &10.0 £1. 6.0 6 of £1 
GARRARD A U'SOSLIM 

De -Luxe ATS (Mono PU) .. £11. 9.0 £2. 8.0 12 of 18/11 
GARRARD AUTOSLIM 

AT6 (Stereo /Mono PU) . £12. 5.4 £2. 9.4 12 of 18/- 
GARRARD LAB AUTO A 

(GCS Mono PU) £18.12.6 £3. 6.6 12 of 21.4.5 
GARRAICD AT5 LM (3000 LM) 

Low mass pick -up arm (9TA 
Stereo /Mono PU) .. .. £12.15.0 £2.15.0 12 of 18/4 

GARRARD ATI 
(Mono PU plug in head) .. £10. 8.2 £2. 4.2 12 of 15/4 

B.S.R. UA15 (TC8 Mono PU) 28.19.8 £1.14.8 6 of £1 
B.F.R. LIAIS 

(TC8S Stereo /LP /78) .. .. £7.19.8 21.19.8 6 of 21.2.8 
See our Gramophone List for details of Single Record Players 
and Transcription Units. 

HI -FI LOUDSPEAKERS 
6.001)31ANS: Axiette 8in.. 25.5.7: Axiom 101n., 26.5.11: 12in. 
Axiom 201, £10.17.4: 1215. Axiom 301. 215.4.6: 12in. Audiom 
'I Ihtss, 29.2.8: 12in. Audiom 61 Banc, £14.7.8: Trebax Tweeter. 
26.10.2: X02500 ('rox +over unit. £2.0.11. 
WHITE LEY: IIF'1010 10in.. £7.7.0: IIF1012 1015.. £4.12.0: HFSI6 
Stn..£6.6.0:'l'sui Sin.. 25.19.6: Tall Tweeter. Fí}.12.0: 7359 Tweeter 
£1.12.3: ('X0000 Crossover Unit. 21.13.3: CX1500 Crossover 
Unit. £2.2.0. Credit Terms available on all speakers. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard 
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. 

JASON F.M. TUNERS 
stock all parts needed for the construction of these excellent 

tuners. All parts can be supplied separately but we can offer 
attractive reductions in price if all items are purchased at same 
time as follows: 

FDITI (less power). 28.5.0.; FMTJ (with power). £10.2.6. 
FIUTI (less power). £9.19.6.: FAITS (with power), 211.17.6. 
FM'l'I. £6.12.6. 

Credit Terms available. Ask for list. 
MAINS & OUTPUT TRANSFORMERS 

(Iii SON AND PAWNEKO TYPES for many popular circuits 
stocked. Send for list. 

WATTS RADIO (Order) LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone W'evbridge 47556 

Please note: Postal business only from thu address 
Callers welcome by appointment 
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in the above calculation would normally be 
operated with anode voltages of 20 -50V and 
anode currents of 3 -13mA. 

14 

12 

10 

la 

I 30V -{ 
10 20 30 40 50 

10mA 
=0.01 Amps. 

, Va 
60 70 

Fig. 45: Determination of the a.c. resistance of the 
diode. 

5.5 The Diode as a Rectifier 

From the section which dealt with a.c. theory 
it will be remembered that an alternating current 
could be represented graphically in the form 
shown in Fig. 48; this would also. of course, be 
the same shape as a graph of an alternating 
voltage (both graphs being drawn with respect to 
time, of course). However, it can be seen that the 
current (or voltage) starts at zero, reaches a 
maximum positive value, returns to zero, reaches a 
maximum negative value and returns to zero once 
more. This is a complete CYCLE for an alternating 
current or voltage. 

Fig. 46: Typical a.c. waveform. 

The mains supply in most areas is an alternating 
supply and if d.c. is required for any particular 
purpose then this a.c. has to be changed to d.c. cr, 
to use the correct term, it has to be rectified. 

We already know that a diode will allow a 
current to pass through it only when a positive 
voltage is applied to the anode, therefore if an 
alternating voltage were applied to the anode of a 
diode a current would only flow on the POSITIVE 
HALF -CYCLE. The current flowing in the circuit 
would therefore be no longer a.c. as it would now 
not have a negative component. 

The current could be said to be an 
UNSMOOTHED DIRECT CURRENT. The diode 
has then changed the a.c. shown in Fig. 46 into the 
type of d.c. shown in Fig. 47, i.e. the diode has 
acted as a RECTIFIER. 

I 

Fig. 47: Current flowing in the anode circuit of a simple 
diode rectifier. 

In the diagram shown in Fig. 48 it will be seen 
that the alternating current has been supplied by a 
TRANSFORMER and that the D.C. OUTPUT of 
the rectifier has been connected to a LOAD which 
has been represented by " R ". 

Fig. 48: Typical circuit using a diode as a simple 
rectifier. 

5.6. Smoothing the Output from a Simple Diode 
Rectifier 

Where a steady current of the d.c. type is 
required it is obvious that a current of the type 
shown in Fig. 47 will be unsuitable. This current 
has then to be SMOOTHED. We know that a 
CAPACITANCE is an electrical device which can 
be used to "store" a current. If we were to connect 
a large capacitor across the load R in Fig. 48 what 
would be the effect? Well. between A and B the 
capacitor would be charging and between B and C 

www.americanradiohistory.com

www.americanradiohistory.com


1090 PRACTICAL WIRELESS March, 1965 

(e) 

Fig. 49: The a.c. waveform: (a) before rectification; (b) after rectification and (c) with smoothing capacitor. 

the capacitor would be discharging. Thus the Answer to lost month's question 
capacitor would be a current to the circuit where 

10' previously no current had been flowing. The 
capacitor would in fact be acting as a RESERVOIR f= 
for the current and is in fact called a RESERVOIR 211.LC 
CAPACITOR. The larger the value of the capacitor 

10' the greater the smoothing effect. The three stages 
mentioned in the rectification of a.c. by a simple 

6.28%/10x 100 diode circuit are shown in Fig. 49. (It is often said 
that a SMOOTHING CAPACITOR " absorbs the 

10' peaks and fills in the troughs " of the type of wave- 
form shown in Fig. 47.) 

198.6 The type of rectifier which only rectifies one half 
of the a.c. cycle, i.e. a single diode, is called a 

HALF -WAVE RECTIFIER = 5,035kc/s or 5-035Mc /s. 

Question 
Attempt to answer the following questions which 

relate to the graph given in Fig. 50. 

I. Mark with an "X" the point where 
saturation occurs. 

2. Between what values of Va and Ia would 
the valve be normally operated? 

3. Using the graph, calculate the a.c. resistance 
of the valve. 

4. In practice would you expect the graph to 
pass through the points Va =O, Ia =0? 

1111111111/1111111 

EP"MMIll a 20 30 40 50 60 70 Bo 90 100 

Va (volts) 
ta 120 130 140 

New frequency is 2,517kc /s. 

10' 
2517 
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THE KEENNEST TAPE RECORDER 
BARGAIN OF THE YEAR! 

A 24 gos. Tape Recorder offered at the 
bargain price of only 15 gas. plus 10/- cart. 
Supplied in 3 Unite already wired and 
tested. A modern Circuit for quality record- 
ing from Mike, Gram or Raclin, using latest 
B.C.R. Twin Track Monardeck Type TD2. 
valve line up- EFSti, ECL82, EM84, E7,80 
and Selenium Diode. Send for detailed list - 
3d. stamp. 
Complete Kit comprising hems below. 

BARGAIN PRICE 15 Gns. V°1-. 
2-tone Cabinet and Sin. z 5in. Speaker. Size 
14ín. o 101in. s 71in £3.10,0 + 5)- Carr. 
Wired Amplifier complete with 4 Valves, Iront 

Panel, Knobs, etc. 25.15.0 + 5/6 Carr. 
B.S.R. Monardeck Type TD2 £7.7.0 + 4/6 Carr. 
Accessories: Mike, Tape, empty Reel, careened 

Lead and Plugs, Instructions. etc 21.0.0 + 2/- Carr. 

RECORDING TAPE Famous American Columbia (CBS) Premier 
quality tape at NEW REDUCED PRICES, A genuine recommended Quality 
Tape -TRY IT Brand new, boxed and fully guaranteed. Fitted with leader and 
stop folle. 

Standard Double Play Long Play 
5' 600'18/- 1,200' 31/8 900' 17/6 
5l' 900'18/- 1,800' 37/6 1,2110' 16 /8 
7' 1,200'21/ - 2,400' 47/6 1,800' 28/8 

Post A Package per reel, 1/- plue 
6d. each for additional reels. 

Condensera- Silver Mica. All values 
2p9' to 1,000pF, B(1. each. Ditto, 
Ceramics 9d. Tub. 450V T.C.C. etc. 
0.001 mFd to 0.01 and 0.1/350V.. 
9d, 0.02- 0.1/500V., 1/ -. 0.25 Hunts 
1/8, 0.5 T.C.C. 1/9, etc., etc. Close, 
Tol. S /Misas -10 % 6p1-500pF Bd. 
600.5,0001)F, 1/ -. 1% 2p1 ".lOOpF, 
9d. 100pF- 500pF, lid. 575pF. 
5.000pF, 1/8. Recistore -Full 
Range 10 ohms -10 meg. ohms '20% 
1 and 4W, 3d. 2W, 5d. (Midget 
type modern rating) 1W, 8d.. 2W, 
9d. Hi -Stab. 5% 5W, 1W. 8d. (100 
ohms -1 meg). Other values 9d. 
1e ;W. 1/6, etc., etc. 

Volume Controls -5K -2 Meg. ohms, 
31n. Spindles. Morganite Midget 
Type l ;in. diam. Guar. 1 year. 
LOG or LIN. ratios less 5w. 3 /., 
DP. 8w. 4/6. Twin Stereo lean 9w. 
6/6. DP. 4w. 8/ -. Special. to order, 

WAVECHANOE SWITCHES. 1 p. 
12-way 2 p. 2 -way, 2 p. 6 -way, 
3 p. 4 -way, 4 p. 2 -way, 4 p. 3 -way, 
long spindle. 3/6 ea. 

SPECIAL OFFER. 3' 
sage tape tape 150', 8/9; 3' L.P. 
225', 4/9; 3' D.P. 300', 8/6. 
P. a P. per reel 6d. 
TAPE REELS- Meire. nur- 
pine 7'. 2/3; 5;'. 2/ -; 5 ". 2/ -; 

1/3; Plastic spool contain- 
ers, 5'. 1/9; 5; ". 2/ -; 7 ". 2/3. 

JASON FM TUNER UNITS 
Resigner- approved kite of parts. 
FMT1, 5 ann. 4 valves, 20/ -, 
FMT2, 7 gee. 5 valves, 35/ -, JTV 
MERCURY 10 Rae. 3 valves 22/6. 
JTV2 £13.19.6. 4 valves, 28/8. 
NEW JASON FM HANDBOOK, 2/8. 
48 hr. Alignment Service 7/6. 
P. k P. 2 /6. 

TRIMMERS, Ceramic (Compression 
Tv pe )-30pF, 50pF, 700', 9d.; 100p F/ 
150pF 1/3; 250pP, 1 /6; t00pF, 1/9, 
PHILIPS. Bee Hive Type (conc. air - 
epaced)- 2 -8pF, 1/ -: 3 -30pF, 1 / -. 
KNOBS -Modern Continental types 
Brown or Ivory with Gold Ring; I' die., Bd. each: 11', 11- each; 
Brown or Ivory with Gold Centre, l' dia., 10d, each; 11", 1/3 each, 
LARGE SELECTION AVAILABLE. 
METAL RECTIFIERS, STC Types- 
RM. 4/9; EMS, 5/6; RM3, 7/6; 
RM4, 16/.: RM5, 21/ -; 0H411, 17/8. 

TUB -ELECTROLYTICS -CAN 
26 /25v. 50 /12v. 1/9; 8 +8/450v. 4/6; 
50/50v. 100/125v. 2/- :32 +82/275v. 4/6 
8/450e. 4/350v, 2/3; 50/50/350, 8/6 
16 +16/450v. 5/6; 60/280/275v. 12/6 
82 +32/450v. 8 /8; 100 +200 /275v, 12/6 

RECORD PLAYER 
CABINETS 59/6 carr. & par. 5) -. 

Contemporary style, rexine covered cabinet 
in two -tone maroon and cream. Size 165' z 
145'x84', fitted with all accessories including 
baffle board and Vynaie fret Space available 
for all modern amplifiers and auto- changera 
etc. Uncut record player mounting 
board 143' x 1.21. suppled. 

2 VALVE 2 WATT AMPLIFIER 
EZ80 and Twin otage ECL82 with 
vol. and neg. feedback tone control. 
A.C. 200 /250v with knobs, ere., ready 
wired to fit above cabinet. £2.17.6. 
P. A P. 1/6. 7' x 4' Speaker and 
trans., 22/ -, P. & P. 2/ , 
COMPLETE R /PLAYER KIT. As ill. 
toe. BSR 1JA14 Unit. New Bargain 
Price. Now only 211.10.0. 7/6 cary. 
Doable wound mains Tfr, no live ehasula. 

BONDACOUST Speaker Cabinet Acoustic Wadding (He. thick approx.) =In. 
wide, any length cut, 1/6 ly., 4/- yd. TINNED COPPER WIRE, 16 -22g., 2/6 51b. 
ERSIN MULTICORE SOLDER. 60/40 4d, per yard. Cartons 2/6 etc 

TYGEN FRET(Contem. pat.), 12 z 12ín. 2/ -; 12 z 181n. 8/ -; 12 z 241,. 4/ -, eta 

EXPANDED ANODISED METAL. 
Attractive gilt finish lin. x 4in. 
diamond mesh 4/6 eq. ft. Multiples of 
Bin. cut. Max. size. 4ft. x 3ft.. 47/6 
plue cary. Do., finer patterned mesh, 
4/8 eq. ft.. multiples of 12ín max. 
eke :3 ft. x It ft., 27/6 sheet. 

ENAMELLED COPPER WIRE - 
31b. reel, 14g-20g, 2/6; 22g -28g, 8/ -; 
30g34g. 3/9; 36g -38g, 4/3; 39g -40g, 
4/6. eta 

Ent. 
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NULLARD "3 -3" á "5 -IO" 
HI -FI AMPLIFIERS 

3 ohm & 15 ohm output 
"D 3. " Amp. 

q 
3 valve, 3 watt hid 

ualityatreaeenable coot. Boue Bonet 
and treble controls quality sectional 

A, output transformer, 40 c /a -25 kc)a 
+ LAB, 100mV for 3W. lese than 1% 

t distortion. Bronze escutcheon panel 
Complete Hit only £8.19.8. Carr, 5/- 
Wired and tested 9 Ses. 

MULLARD "5-10" AMPLIFIER. 5 valve, IOW 3 

and 15 ohms output. Mullard's famous circuit with 
heavy duty ultra -linear quality output transformer 

Basic amplifier kit price £9.19.6 Carr. and Ins. 7/6. 
Ready built Ill gus. 
CONTROL PANEL KIT. Bass, Treble and Volume controls with 4- positlea 
selector switch for radio tape and Ilin. x din. escutcheon panel. 
AMPLIFIER KIT AND CONTROL PANEL KIT, £11.19,6, Ditto, ready wired. 
£14.19.8. 
2 -VALVE PRE -AMP, UNIT. Based on Mullard'a famous 2 -valve (2xEF86) 
circuit with full equalisation. with volume, base, treble and 5- position eelecter 
switch. Size 9xlix2lin. Complete Kit 25,19.8, cam. 11/6. Ready Built 27.19.6. 

8 VALVE AM -FM TUNER UNIT 
Med. and VHF 190 51.550 M, 851ík /e- 103Mc /s.. 6 valves and metal rectifier. Self 
contained power unit, AC 20(1 -250v. operation. Magic eye indicator, 3 push- 
button controls, on /oft, Med., VHF diode and high output sockets with gale 
control. Illuminated 2-col. perepex dial 114 a 4in. Chaeeie 111 x 4 x 51 in. A 

recommended Fidelity Unit for use with Mollard 0/3 5 -10 amplifiers. Available 
only at preent as built -up units, aligned and tested ready tor use. Bargain price 
012.10.0 ('are. 5,-. We hope to produce this popular unit in kit form very shortly. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

Incorporating 
4 Sp. Garrard 
Auto -Slim unit and Mollard latest 3 watt 
printed circuit amplifier (ECL 86 and 
EI 80), vol., basa and treble controls, 
with 8' x 6' 10.000 line speaker. 
Contemporary styled 2 -tone cabinet, 
charcoal -grey and e8 -white with 
matching blue relief. Size 174' x 18' z 
8'. A stylish unit capable of quality 
reproduction. Circuit and count. details 
2/6 (free with kit/ 
COMPLETE KIT £i 3 6 .1 9. Carr. and ins. 10e. .7 V 
Illuminated perepex control panel 

cutcheon, 7/8 extra. Ready wired 30/- 
extra. Four contemporary mounting 
lege (8 or 13in.) 12/6 per set. 

TRANSISTOR 
COMPONENTS 

Midget I.F.'e -465 Ke /e 9 /I6le. 
diem. 5/3 

One. Coll M. A L.W 5/9 
Midget Driver Trans. 3.5:1 6/9 
Midget Output Trane. Ptah- 

Pull-3 ohms 6/9 
Elect. Coadeasera- Midget Type 
I mFd. b0 mOd. ea. 1/9, 100 mFd. 
SI -, 12V. 
Condensers 150 v. working: 
.01 could., .02 mFd., .03 mFd., 
.94 mFd. 9d,; .05 mFd., .1 mild.,1 /- 
.25 mFd.. 1/3 ;.5 mFd., 1/6, etc. 
Midget Tuning Condensers, J.B. 
"00" 208 p5' and 176 pF, 8/6. 
ditto with trimmers, 9/6. JB. 
2120 pl.' and 105 pF conc. slow 
motion 10/6, 365pF single 7/6. 
Cub. min. fin. Dilemme 100 pF. 
300pF, 500pF, 7/- each. 
FERRITE AERIALS, M. ! L.W. 
car aerial coil 9/3. 
Midget Vol. Control with edge 
control knob, 5 K /ohms, with 
witch 4/9; Ditto less switch 8/9. 

Speakers: P.M.; 21e. Plessey 76 
ohms 15/6. 241w. Continental 8 
ohms, 13/6. 7 x 41n. Plessey 35 
ohmic), 23/6. 
Ear Plug Phones -Min. Con- 
tinental type 3it. lead, lack plug 
and socket. High Imp., 8/-. Low 
Imp., 7/6. 
Brand New, Mira let grade, 

1 OC44 A 2 0C45, 15/6. 1 OC81D 
A 2 OC81. 15 /8. All above and 
0A81, 32/6. Post Free. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -up ECC85, ECH81, EF80, 
EABC80, EL84, EM81, EZ80, 
Three Waveband and Switched Gram, 
positions, Med. 2110-550 m. Long 
1,000.2,000 m. VHF /FM 88 -95 Mc /e. 
Philips Continental Tuning Insert with 
permeability tuning on FM and com- 
bined AM /FM IF traneformers. 400 
Ec /s. and 10.7 Mc /e. Dust core tuning 
all coils. latest circuitry including 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high standard. Chassis eke 
134 z 6 1in. Height 71in. Edge illumi- 
nated glass dial 111 x 31in. 
Vertical pointer. Horizontal station names. Gold on brown background. 
A.C. 200 /250v, operation. Magic -eye tuning. Circuit diagram n w available. 

Aligned and tested ready for use 218,10.0. Carr. k Ins. 7/6 
Complete with 4 Knobs- walnut or ivory to choice. Indoor FM aerial 3/6 extra. 
3 ohm P.M. Speaker only required. Recommended Quality Speakers l0in- 
R,A. 27/6; 134 z 8in. E.111.1. "Fidelity ". 37/6; 12in. R.A. with cone. 
Tweeter, 42/6, Carr. 2/6. 

We manufacture all types Radio Maine Trans., Chokes, Quality 0/P Trans., eta. 
Enquirlee invited for Speciale. Prototypes for small prod-action rune. Quotation 
by return. Send for detailed hargain list, 3d. stamp 

RADIO COMPONENT SPECIALISTS 
70 Brigetook Rd., Thornton Heath, Surrey. Hones: 9 a.m-6 p.rn., 1 p.m. Wed. 
THO 2188. Terme C.W.O. or C.O.D. Pest and Packing tip sa j 15. 9d.; 1 N. 1 /3; 914. 

1949 9/3; 5 Ib. 2/9; 8 Ib. 3/6. 
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A BOOK 
EVERY ENTHUSIAST 
WILL WANT! 

This Mullard publication is a 
practical manual for every 
audio enthusiast. In addition 
to describing twelve of the 
most popular Mullard circuits, 
it has introductory chapters 
on many of the theoretical and 
practical aspects of high 
quality sound reproduction. 
Whether you are interested 
in disc or tape, monaural or 
stereo, you will find that 
"Circuits for Audio Ampli- 
fiers" gives you just the sort 
of information you need. 
This informative book costs 
only 8'6 (U.K. price). The 
demand for it is high, so get 
your copy now from your radio 
dealer, or order direct from 
Mullard Ltd. (postage and 
packing 1s.Od. extra in U.K.). 

MULLARD LIMITED MULLARD HOUSE 

TORRINGTON PLACE LONDON W.C.1 

MVM400S 

THE WORD MAXI -Q IS THE REGISTERED 

I-/REGD. TRADE MARK 

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 MTO.I * 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 S bin. x 41 in. x Sin. * 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 
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LETTERS 
- TO THE 
ir EDITOR 

THE PRICE OF GENEROSITY 

SIR, -I think that you and many readers of 
PRACTICAL WIRELESS and Practical Television 

may be interested in the response to my letter in 
the October issue of P.W. (page 577) in which I 
offered free all my past issues of the two maga- 
zines. 

1 had 256 letters requesting copies, and in order 
to be as fair as possible I selected letters at ran- 
dom; within ten days I had dispatched all my 
copies to 88 readers by post and the half dozen 
local ones I delivered personally. 

I had (in my simple way), expected about six 
requests and was staggered, to say the least, by the 
amount of mail that descended on me. On three 
days there were as many as 60 letters per day! 

The pleasant task of reading so many friendly 
letters was enjoyable. I am so sorry to have had to 
disappoint many, many readers, but I could easily 
have distributed 50 copies of each issue had they 
been ayailable. 

The one unpleasant aspect of my " give- away " 
scheme was the out -of- pocket expense it caused 
me, principally by the thoughtlessness of so many 
people who enclosed crossed P.O.'s, loose cash, 
stamps, cheques and paper money etc., and in some 
cases not even a threepenny stamp! 

Only twelve readers enclosed an s.a.e.; to them 
many thanks, they were a great help in what 
proved to be a gigantic task of replying to every- 
one. 

Incidentally, only ten readers out of nearly 90 
to whom I sent copies, bothered to send a word of 
thanks. 

So may I warn any other reader who might be 
considering the same offer as mine, that my out - 
of- pocket expenses have been:- 212 threepenny 
stamps -(£2 13s.), 136 P.O.'s (3d. poundage) - 
(£l 14s.) and 200 envelopes, writing parer, wrappers 
etc. -(9s. 3d.) totalling £4 16s. 3d. - J. F. 
Hrrcncocx (Sutton, Surrey). 

UNUSUAL MICROPHONE 

SIR,- Having built my tape recorder from a kit, 
I was very dissatisfied with the peaky result 

from my crystal mike. This led me to thinking that 
a more expensive one such as a ribbon type may be 
the answer to my problem but the price of such an 
instrument stopped my progressive thoughts. It was 
then that I decided to experiment with a small 
2 1in. loudspeaker with an 80f1 voice coil, but alas, 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the cover. 
The Editor does not necessarily agree with the opinions expressed by 

his correspondents 

my junk box did not reveal a matching output 
transformer. All that could be found was an old 
230V in 230 + 6.3V out mains transformer 
removed from an old TV converter. Nevertheless, 
it was all that was available and I subsequently 
connected my speaker (now to be called micro- 
phone) to the 6.3V winding, feeding the 230V 
winding to my tape recorder input. 

The result was most surprising, a very fair all - 
round response and my "tapespondent" friend 
feels certain that 1 am using an expensive ribbon - 
type mike! 

Should any other readers be interested in similar 
experiments they may care to bear in mind the fact 
that the actual cone diameter of the speaker should 
be no less than 21-in., as this would probably remit 
in loss of bass response. -Jotna B. Cox (Brighton). 

CORRESPONDENTS WANTED 
SIR,-1 am interested in transistor cirt.uitry and 

radio in general. I would like to correspond 
with anyone who is interested in radio and who is 
about my own age (16). - DONALD GABRIEL (43 
Oliver Plunkett Street, Blandon, Co. Cork, Ireland). 

ON THE SHORT WAVES 

-continued from page 1078 

America, and you never know he may spray a little 
r.f. in your direction (listen at the high end of 
20m band). 

Part One of the 1965 ARRL DX contests are 
scheduled for February and could provide some- 
thing interesting. There are two sections: 'phone 
a.m. and s.s.b. and c.w. In February there is one 
section of each with another in March. The full 
list of contest dates this month is as follows: - 

6th -7th QCWA Party. 
13th -14th ARRL DX Contest, 'Phone section. 
14th 70 Mc /s Contest. 
20th -21st BERU Contest. 
20th -21st YL /OM 'Phone Contest. 
27th -28th ARRL DX Contest, c.w. section. 
27th -28th REF Contest, 'Phone section. 
The ARRL contest by the way, starts at 

0001 G.M.T. Saturdays and ends 2400 Sundays. 
My thanks to listeners who sent in logs. We are 

hoping to provide report forms to make it easier to 
send in a log. If you would like to send in a regular 
report drop me a line with your address (printed 
please) and I'll forward them if and when they 
become available. 
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue, 
Acton, London, W.3. 

At the meeting to be held on 16th February at 8 p.m. at 66 High 
Road, Chiswick, the Club will be having a show of mixed films, to 
which all those interested in amateur radio are invited. 
CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P. J. Holland, Field House, 19 Kingsley Road. 
Great Boughton, Chester. 

The only function arranged for January by the outgoing com- 
mittee was the A.G.M. held in the Y.M.C.A. hall, Chaster 
CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec.: J. Rose, G3OGE, 63 Broomfield Road, Beckenham, 
Kent. 

Winner of the 1964 Constructional Contest was SWL Dave 
Reed, with a 430 Mc /s. transistor convertor. 
COVENTRY AMATEUR RADIO SOCIETY 
Hon. Sec.: E. E. Snow G3TKO, I I Lupton Avenue, Coventry. 

On 1 Ith January there was an evening of construction on the 
Club top band transmitter, and on the 18th there was a Fre- 
quency Measurement symposium. On 25th January there was a 

lecture aimed at SWLs, entitled H.F. Bands Convertor. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, S Uplands Avenue, Little- 
over, Derby. 

The R.S.G.B. Affiliated Societies' Contest was held on 23rd and 
24th January, and on 3rd February the Annual General Meeting 
took place. 
DURHAM CITY AMATEUR RADIO SOCIETY 
Hon. Sec.: M. Allenson, G3TGD, Physics Department, 
University of Durham, South Road, Durham. 

The Society is now one year old and can look back on a prosper- 
ous year with average attendances of thirty or more members. 
Meetings are held every alternate Thursday at 7 p.m. at the Bridge 
Hotel, North Road, Durham. 
FAREHAM AMATEUR RADIO CLUB 
Hon. Sec.: C. A. Gledhill, G3LGX, 113 Oak Road, Fareham, 
Hampshire. 

Meetings of this club take place fortnightly at 39 Nicholas 
Crescent, Fareham, and full details can be obtained by writing or 
telephoning the Hon. Secretary at the above address. 
HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: J. Ingram, G3RMH, Lambert House, Greetland, 
Halifax, Yorkshire. 

The speaker on 26th January was J. J. Platt, G2VO, whose topic 
was "Radio a long time Ago". On the 30th and the 31st January, 
there was the CQ Worldwide 160 meter Contest. 
MID -WARWICKSHIRE AMATEUR RADIO SOCIETY 
Hon. Sec.: T. Inkeater, 13 Dormer Place, Leamington Spa 
Warwickshire. 

The New Year activities commenced on Monday, I Ith January 
with an Open Meeting. The meeting on 25th January was devoted 
to s film show, and will be followed on 8th February by the 
Annual General Meeting. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden. 
Halifax, Yorkshire. 

With the permission of Stew WIBB, a copy of his tape -recorded 
talk entitled "Top Band DXing ", along with slides has been made 
and any club wishing to borrow it may do so, provided that the 
dub concerned agrees to registered postage both ways. Applica- 
tion should be made to G3MDW. 
READING AMATEUR RADIO SOCIETY 
Hon. Sec.: R. G. Nash, G3EJA, 'Peacehaven ", 9 Holybrook 
Road, Reading Berkshire. 

The Annual General Meeting was held on 30th January at the 
Palmer Hall, West Street, Reading, and new officers were ap- 
pointed co take over from those retiring this year. 
SLADE RADIO SOCIETY 
Hon. Sec.: D. T. Wilson, 177 Dower Road, Four Oaks, 
Sutton Goldfield, Warwickshire. 

On 8th January there was a General Discussion on d.f. arrange- 
menu for 1965 with special reference to Harcourt rules and 
technical organisation. A talk entitled "The Early Days" was given 
by H. Wilson, on 22nd January. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Near Leeds. 

The subject under discussion on 21st January was, "Aerials for 

March, 1965 

Radio Astronomy ". On 4th February, there was an evening for 
Model Control enthusiasts. 
UNIVERSITY OF SHEFFIELD AMATEUR RADIO SOC- 
IETY 
Hon. Sec.: J. P. Bellingham, GBAAC 2 St. Andrew's Way, 
Ardsley, Barnsley, Yorkshire. 

On 8th December, Messrs. G. Harris and M. Taylor of Whitley 
Electrical Radio Co. Ltd., gays a demonstration of High Quality 
Sound Reproduction Seven of the Club's members sat the R.A.E. 
at the University on 10th December. 
WELLINGBOROUGH RADIO CLUB 
Hon. Sec.: J. Baker, 34 Essex Road, Rushden, Northampton- 
shire. 

At the meeting held on 14th January, P. Elderkin gave a talk on 
Home Made Gadgets. On 21st January there was a junk sale and 
on the 28th G. Abrams gave a talk on Transistors. The General 
Meeting was held on 4th February. 
WEST KENT AMATEUR RADIO SOCIETY 
Hon. Sec.: H. F. Richards, 17 Reynolds Lane, Tunbridge 
Wells, Kent. 

On 8th January there was a Gossip Group in which the AFS 
Contest arrangements came under discussion. At the meeting on 
the 22nd G6SSEIT and friends gave a lecture and demonstration 
on Colour Television. 

Preparing for the R.A.E. 
The loudspeaker diagram of Fig. 12 (page 740, 

December '64 issue) was considered, by some 
readers, over -simplified and ambiguous. Below we 
reproduce a more explanatory diagram. 

er- 

Cone loosely fixed 
to framework of 

speaker 

Vibration 

To receiver Cone 

Cone 

Coil wound on 
insulated former 
connected to 

cone 

Also in this issue, the meter coil of Fig. 14 was 
shown in the mid -deflection position, and therefore 
the pointer also should have been set mid -way on 
a linear scale. Fig. 17 should have shown the two 
coils wound in opposite directions, so as to pro- 
duce one North and one South pole uppermost, 
for maximum attraction. 
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BARGAINS FOR THE 

RADIO ENTHUSIAST 
NEW COMMUNICATION RECEIVERS 

MODEL HE30 
Covers range from 
540 Kc /s to 30 Mc /s. 
Ham Band is pro- 
vided with a scale 
for direct reading, 
and can also be band 
spread. Facilities: 
A.N.L., A.V.C. and 
M.V.C. Q Multiplier 
also serves as B.F.O. 
H.F. stage and two 1.F. stages ensure high sensitivity and selectivity. Valve line up: 3x6BA6, 2x6BE6, 2x6AV6, lx6Q5 and 5Y3. 2 Aerial Sockets. Standby position for use with a transmitter. S meter fitted. 200 -250v. A.C. mains. Brand new and unused. Boxed with full instruction manual, in attractive steel cabinet, grey crackle finish. Cabinet size 15x8x101n. Dial 12x41n. 

WIRECOMP'S PRICE 33 GNS. Carr. and Pack free 
Available In KIT Form, 25 GNS. Carr. and Pack free. 

A.P. Terms (Ready Built): £6.13.0 deposit and 11 monthly payments of £2.16.0. 

MODEL HE40 Covers medium wave band and 1.6 -4.4 Mc /s., 4.5 -11.0 Mc/s. 11.0 -30.0 Mc /s. in separate switched band spread ranges. Controls include B.F.O. Sensitivity. A.N.L., Receiver- Stand -by- Switch, Tone Switch. S- Meter. For 200/ 250v. A.C. /D.C. internal loop and telescopic antennae fitted. Valve line -up: 12BE6, 12BA6, 12AV6, 5005 and metal rectifier. Size 134 x 84 x 54ín. Instruction manual included. No Kits avail- able. 
WIRECOMP'S PRICE 19 GNS. Carr. and Pack 10/. H.P. Terms £4. dep. and 11 months at £1.12.0. 

MODEL HE 80 14 -valve super sensitive communication receiver. Freq. range 540 Kc /s. -30 Mc /s. and 144 -146 Mc /s. Dual conversion on 2 metres with extra R F. stage. Single R.F. :tage, two I.F. stages on all other bands. B.F.O. and Q- multi- plier circuits. Improved A.N.L. and voltage regulated power - pack. "S" meter. band spread on amateur bands, large illumin- ated dial with logging scale. All controls fitted. Outputs for speaker and phones. Valve line -up: 4x6AQ8, 3x6BA6, 2x6BE6, 1x6BL8. 6AL5. 6AQ5, 6CA4 and 0A2. Steel case 17 x 74 x loin. For 200/250v. A.C. mains. Brand new with full instruction man- ual. No Kits available. 
WIRECOMP'S PRICE 59 GNS. Carr, and Pack free, H.P. Terms 812.19.0 dep. and 11 months at 84.18.0. 

Ready Built BOY'S TRANSISTOR RADIOS 
2- transistor pocket radio. In plastic case. Size only 4in. x 2;in. 
x lin. Fitted with Din. speaker. Socket for personal earpiece. Works from PP3 type batt. tunable over full medium wave- band. Supplies comp. with earpiece, carrying purse and 9-volt batt. Ideal present. WIRECO MPS' Post 

PRICE 42I Free 
6 transistor model available only 69/8, Post Free. 

NEW SUPER MINIATURE POCKET RADIOS 
THE SINCLAIR MICRO-6. Sell- contained 
pocket radio. Size only 1'4 x Pi,, x }In. A 
marvel of modern miniaturisation -truly 
amazing performance. May be built in an evening. Complete with earphone and detailed 
construction data. 

Can be built for only 59/6 
Mercury cell 1 /11 extra (2 required). 

sMICRO- i ls: 

THE SINCLAIR SLIMLINE. The new 2- transistor pocket radio size only 2 }in. x )tin. x 
11in. Micro alloy transistorised and printed 

circuit. All components available separately. Easy 49/6 to assemble. Car he boat for 

SUPER AMERICAN TAPE 
INTERNATIONAL BRAND, FULLY GUARANTEED 
MYLAR BASE 7ín. Triple play. 3.6001t. 75/- 
3ín. Triple play, 450ft. 12/6 ACETATE BASE 
4in. Triple play, 900ft. 22/8 lin.- 150ft. C/6 
5in. Double play, 1,200ft. 15/- 31n.- 225ít. 4/11 
5in. Triple play, 1,800ft. 42/8 3ín.- 300ít. 7/8 
511n. Long play, 1,200ft. 15/- 5in, Long play, 900ft. 10 /- 
Si1n. Double play, 1,800ft. 22/6 Sim. Long play, 1.200ft. 12/8 
Min. Triple play, 2,40011. 55/- lin. Long play, 1,800ít. 15 /- 
71n, Stand, play 1,209ft. 12/8 P.V.C. BASE 
71n. Long play, 

play. 
19/6 5in. Standard play, 600ft. 8/6 

7ín. Double play, 2,400ft, 25/- 531n. Stand, play. 840ft. 11/8 
P. & P. 1/- extra per reel. 4 reels and over Post Free. 

WIRECOMP'S BARGAIN STORE 
48 Tottenham Court Road, London, W.1 

Thousands of bargains: Transistor Radios- Record Players -Tape Recorders -Radiograms -Rock Bottom Prices 

SUPER TAPE RECORDER OFFER 

SIEMENS STEREO 
TAPE RECORDERS 
High precisicn mach- 
ines offering a maxi- 
mum of facilities for 
the enthusiast and 
connoisseur. General 
specification * Com- 
pletely self con- 
tained. Record replay 
and Audio amplifiers 
built in. * All tran- 
sistorised. * Three 
heats- separate re- 
cord, replay, erase 
(also provides sound - 
on -sound recordingi. 
* Three speeds -74. 31 1/ t.p.s. * 4 tracks. * Takes 71n. reels. 
* Record level Indicators on both channels. * Remote control 
facilities. Other facilities on these exceptional machines 
include: push button controls: tape end stop; separatefswitched 
bass boost and treble cut; sep. Inputs for 2 microphones -2 
radios and 2 pick -ups with provision for mixing 3 inputs. Out- 
puts provided are 2 at 4 ohms; 2 sets headphones; 2 external 
amplifiers. Power output 2; watts per channel. All brand new, 
boxed awl fully guaranteed. 
MODEL 12 (Illustrated) self contained portable with 2 built 
in speakers. List price 94 gns. 
WIRECOMP'S PRICE 59 GNS. Carr, and Ins. 15/- 

MO1SL ,_. c u,i, on a contemporary styled wood plinth with 
one bull' it sreaker. List price 87 gns. 
WIRECOMP'S PRICE 49 GNS. Carr, and Ins. 15/- 

THE "REALISTIC" 7 
Transistorised Portable Receiver 
made to the highest professional stan- 
dard. Comprises 7 Mullard Trans. 
plus Crystal Diode. 350 milliwatt out- 
put to 4in. speaker. -I.F. frequency 
470 Kc /s -sully tunable over medium 
and long wavebands. Two-tone plastic 
cabinet with handle -size 7 x 10 x 31in. 
fitted socket for car aerial. Complete 
with full instructions. 
MAY BE BUILT £5.19.6 All parts sold separate,) 

FOR Battery 3/C extra. 
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought. 
Also De Luxe Model with superior PVC covered wood cabir.e 
and full view tuning dia,. ONLY £1 EXTRA. All parts ol, 
separil. -b. Battery 3/9 ext"a. P..: P. 4/6. 

GUITAR AND P.A. 
AMPLIFIER 

THE VIKING 
"TRANSISTOR 50" 
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 faci- 
lities plus reverberation /echo chamber. Bass and treble cor - 
trols. Fully built and guaranteed. In strong wood cabinet 
covered In washable material. Size approx. 22 x 10 x Sin. Lutpui 
imp. 15 ohms. For operation on 200/250v. A.C. mains. 
WIRECOMP'S PRICE 45 GNS. Carr. and Pack 10 /I 

ALSO VIKING "SOUND 30"-30 watt valve model. 8 inputs, 
4 ser. vol. controls plus bass and treble. 150 out. 
WIRECOMP'S PRICE 35 GNS. Carr. and Pack. 7/6 

MATCHING LOUDSPEAKER SYSTEMS FOR 
THE "TRANSISTOR 50" C. "FOUND 30" 
Will handle up to 50 watts. In floor standing enclosures styled 
to match the above amplifiers. Fitted with two 121n. Goodmans 
Full Range speakers. 
WIRECOMP'S PRICE 33 GNS. Carr. and Pack. 15/. 

323 EDGWARE ROAD, W.2. AMB 7115 378 HARROW ROAD, W.9. CUN 9530 
Both open all d..y Saturday. Early closing Thursday Mail Orders to the above address. 
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TRd ÑtitTOR DESIGNS BY S/NCLA/RA 

Have you built 
the smallest set 
in the world yet? 

It brings in stations from all over Europe. It is 

completely self- contained, including batteries 
which give about 70 hours working life and 

built -in aerial. It works in cars, buses, trains and 

many places where other sets cannot be heard 

at all. Yet the Micro -6 measures only I s' x I'l,, x }' 
and weighs less than loz. Wherever you listen 
with your Micro -6, it will never intrude into 
other people's privacy, and you can even wear is 

like a wrist watch. So build yours now -it costs 

so vary little to enjoy radio the Micro -6 way. 

IT'S THE SINCLAIR 
THOUSANDS ARE IN DAILY USE ALL OVER THE WORLD 

ACTUAL SIZE 

MICRO -6 
Amazing circuitry ! 

Only three special Sinclair Micro -Alloy 
'transistors' (MATs) are used to provide 
two stages of R.F. amplification, followed by 
an efficient double diode detector which 
drives a high -gain 3-stage A.F. amplifier. 
Powerful A.G.C. applied to the first R.F. 

stage ensures fade -free reception from the 
most distant stations tuned in. Tuning is by 
means of a unique vernier control which 
extends over the medium wave -band and has 

bandspread for easy Luxembourg reception. 

Ist R.F. 
Amp. 

A.G.C. 

2nd R.F. 
Amp. 

2nd A.F. 
Amp. 

Detector 

BLOCK DIAGRAM OF MICRO -6 

Easy to build, too ! 
You can build the Micro -6 in an evening. 
All parts including transistors, case, 
lightweight earpiece and instructions come 
to 

59/6 
Mallory Mercury Cell 

Type ZM312 (2 required) 
Each I'll 
Pack of six 10'6 
'Tranarista' 
Black nylon wrist strap 7'6 

SINCLAIR 1R150 AMPLIFIER 
Designed 

SIZE 
2' x 2' 

specially for Micro -6 and Slimline Users 
Another highly original Sinclair design which enjoys enormous 
popularity. The TR750 amplifier makes a powerful car, 
portable or domestic radio used with the Micro -6 or Slimline 
receivers and a plug is included for connecting to these sets. 
With its .own built in volume control and on -off switch 

the TR 750 has a full 750 milliwatt transformer - 
less output for 10mV into 10K ohms and a 

frequency response from 30 to 20,000 c/s 
± 1dB. It will also make an efficient 

ll hi -fi record reproducer used singly 
or paired for stereo and there are 
many other uses for the TR 750 which 
is available for building or ready built. 

All paru with instructions 
come to 

Ready built and tested 

Sinclair 
39/6 

Trace that fault 
with a Sinclair 

MICRO- INJECTOR 
This ingeniously designed device 

into 
generates 
nto any part 

injects 
f audio eorsradio 

equipment at any 
frequency from 1 

kc /s to 30 Mc /s by 
means of which it 
becomes easy to 
locate faults rapidly 
andaccurately.Mea- 
sures 1,i, x l' /, x bin. 
excluding probe. 
With full instruc- 
tions. 
No constructor 
should be without 
a Micro- Infector. 

Parts and instructions 
come to 27/6 

45/- 32/6 

SINCLAIR RADIONICS LTD. 

COMBERTON Cambridge c °"^ErÓN 

Ready built 
and tested 
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TRANSISTOR DESIGNS. BY SINCLAIR() 

SINCLAIR 

x-10 
COMBINED 10 WATT 
AMPLIFIER AND 
PRE -AMP 

WITH 
PULSE 
WIDTH 
MODULATION 

A !00% 
British 
Design! 

AU parts including 11 
transistors. buildfno in- 
structions and X -1p 
Manual corne ii, 

£5.19.6 
Ready built 
and tested. 
with X -11) 
Manua. 

£6.19.6 
X -10 Power SuppiV 
Unit (ready built) for 
Mono or Stereo. A.C. 
Mains 200-2401, 

SQUARE WAVE 

GENERATOR 

r 

Ft 11_ 

£2.14.0 

PIED SACK 

INTEGRATOR 

INPUT 

I 

Two STAGE 

1 

N ME AMP 

M 

The most 
advanced 

design of its 
kind in the world 

Build it now! 
This remarkable amplifier which is complete with its 
own pre -amp stage and unique output stage uses 
Pulse Width Modulation resulting in an entirely new 
conception of amplifier design and performance. 
With P.W.M., when the input signal is at any fre- 
quency up to 20 kc,s (which although well above the 
range of audibility is of vital .rnportance in hi-fi 
reprodu_ion) the net correm is an exact replica of 
the input signa! and is ;ndependent al the transfer 
charactcrc tics of the output transistors. This makes the 
distortion figures incredibly low. Due to the way in 
which P.W.M. operetes and the specia- output stage 
of the X -I0, the output transistors actually act as. 
switches and so dissipate negligible power. This 
advanced technique enables S Mets transistors to be 
used with great savings in space, current consump- 
tion and costs. It makes having a heat sink unneces- 
sary, and the X -10 may even be satisfactorily 
operated from two 4i- batter e. r rees',r'd 

CURRENT' 
ADDER 

SCHMIDT 
TRIGGER 

BLOCK DIAGRAM 
shows in limp -shed form the stages of unction of this 
remarkable amplifier. Such design with its very much 
better standards of performance is made possible by use 
of the very latest transistors and high quality components. 

* II Transistors and no heat 
sink * Unique output stage * Facilities for adding your 
own choice of tone control 
circuit * Input sensitivity ImV into 
IkIl * Can be used with all types 
of inputs including low - 
output pick -ups and micro- 
phones * Total harmonic distortion 
less than 0.1% * Output power up to 10 
watts * Frequency response S- 20,000 
cis 7 IdB * Speaker impedance ISO * Damping factor- greater 
than 100 * Supply voltage 12 volts from 
batteries or mains supply 
unit * Size 6' x 3' 

SINCLAIR X -10 MANUAL 
included with every X -10 it explains 
how the amplifier functions and 
how you can add the correct tone 
and volume control system to 
suit your precise requirements. 
A variety of systems is shown, 
none of which will add more 
than a tew shillings to the original 
cost of your Sinclair X -13, be it 
tor MONO or STEREO. 
Obtainable separately price Ii -, 

UNIQUE GUARANTEE 
It you are not complete 
satisfied with your purchnsi 
Iwe are confident you wil be 
delighted) the amount no, 
have paid for it will fat 
refunded in full instantly ani 
without question. 

FULL SERVICE FACILITIES 
ALWAYS AVAILABLE 

It Sion 10 not wish to cut Corpora 
Please ,o endon "Practical Wireless" t,r nc en ordering. 

TO SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE 
Please send items detailed below £ s. d. 

TOTAL £ 
or_eauan t mien., eruhie000 rt,ec 

NAME 

Phone: 

COMBER TON 682 I 

ADDRESS 

BLOCK LETTERS P W 3 
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SOUND RECORDINGS 

A UNIQUE BUY Record'r.g tape top 
brand, lin. 2.400ft. D.P. 25/ -; SI:n. 
1,200ít. 19 /8d, P. & P. 1 /6d. per spool. 
Bargains in all sizes. S.A.E. for list. 
We reaa!r. buy and sell recorders 
E. C. KINGSLEY & CO. LTD.. 132 
Tottenham Court Road, London. 

RECEIVERS & COMPONENTS 

' HEATHKITS r' can now be seen in 
London nd purchased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS LTD., Dept. PW7 /9. 
126 Hamilton Road, West Norwood, 
5.5.27. GIPsy Hill 6166. 

19 SETS for spares from 12/8 each. 
Sets complete 35/.. Sets complete 
with Power Pack control unit and 
aerial tuner £3. Mk II and Mk III. 
38 sets, 15/- each. 38 sets for spares 
6/- each, Spare valves for all above 
sets 2/8 each. Vibrator units new & 
unpacked 25/- each. MAIN ROAD 
GARAGE, South Green, Billericay. 
Essex 

TRANSISTORS now halt price, 
unmarked but tested packets of 18; 
unmarked, untested packets of 40: 
duds suitable as diodes, packets of 
80. All packets 10 /- each. postage 
1 / -. Four packets post free. O.W.O. 
K. R. WHISTON (Dept. PWT), New 
Mills, Stockport. 

NEW VALVE TESTERS £12. 
Moltneux, Lowfield Heath, Sussex. 

TRRA/NSISTORISED SIGNAL INJEC- 
TOR. Complete' kit of components 
and circuit of injector for testing 
and amplifier or radio, 7/8 only, 

Oloee. Drayton Bassett, 
ILW 

Staffs. 
17 Peel 

TRANSISTORS! Odve -away price. 
NIET124 /5 Power Type, 6 for 10 / -; 
28017, 4W, up to 80V, 5/- each. post 
free. G. F. MILWARD, 17 Peel Close, 
Drayton Bassett, Staffs. 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the UK. Line Output Transfor- 
mers, Frame Output Transformers, 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers, Same Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
for quotes, Day and Night Telephone 
GIPsy Htu 6166, 126 Hamilton Road, 
West Norwood, S.E.27. 

AERIAL MATCHING TUNING UNITS 
LATEST AMERICAN RELEASE BULK PURCHASE 

OF 8,000 
Thee, well-made toning mate made for the American 
19 T.I: R.L are housed in a metal came (Green 
or Brown) using a large precision mllibrated scale, 
are an essential pica of equipment for the serious 
T.I. or R.X. operator. This unit will match an 
untamed wire or whip aerial to almost any short 
wave receiver or transmitter, exceptionally good for 
mobile top band use. This American version being 
well noted as tar superior to any other. GUARAN- 
TEED BRAND NEW only 9011 post 7)6 
Inetroctions supplied. 
II.R.F. RADIO RECEIVER Rte, FX4840 Mete: 
4475 Me/s. (6.2.8.7 Cm /s.). These recently made 
seta are supplied in two unite. 

(1) Receiver. This is manual or auto-Puled by an 
Internal motor using a total of 18 valves, ass mixer 
CV90 Lt. 45 mcls. aerial input via ordinary Pye 
coaxial plug (supplied). 

(2) Power unit and output stage, contains 300 
v.h.t. and --GO v. Bias Supplies, also receiver auto- 
tune supply. Roth units homed In matching metal 
eases, size 17o a 8 x 101n. Supplied to first -class 
order complete with circuit and connecting cable 
from power unit to set. Maine 230 volt input. 
Offered at a fraction of cost, 84.10.0 per unit, earr. 
10/ -. 
19in. Racks, 5ft. and Oft. high £0)- each, Carr. 

J. T. SUPPLY (Dept. D) 
38 MEADOW LANE, LEEDS I I 

RATES: 713 per line or part 
thereto average five words o line. 
minimum 2 lines. Box No. ll- extra. 
Advertisements must be prepaid and 
addressed o Advertisement 
Manager, "Practical Wireless," 
lower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

V.H.F. Receivers P104 (R1192l, 100 to 150 
Mets. 13 valves, B.F.O. A.G.C,. R.F. and L.F. 
gains. Tuning Meter. ln good condition 
complete with instructions to convert to 
tuneable: can be used crystal controlled 
as Is. 0.10.0 carriage 15t- 
Power Unit Type 3 for 230 volts a.c. input 
suits above R1132 and P104. 52.5.0. carriage 
101 -. 
Ceramic Insulated 3 Gang Variables, 
56 x 56 x 35 Pr, 3/8. Post 1)6. Meters 21n. 
round 500 mlcroamp Used, tested before 
despatch 816. Post 1/6. Toggle Switches. 
6 amp, 230 volts, single pole or double pole 
on -off, 2) -. Post 1) -. 
(Carrlaoe citaroes apply to Enaland and Wales 

on hn 

4042 PORTLAND 
ROAD. WORTHING 

" CENTURION All- Wave" Receiver. 
kit / chassis / phones / diagrams 
complete, mainly assembled. Cost 
£11/1816. Sell S0l- o.n.o. BUTCHART, 
17 West Cromwell Road, London, 
SW 5. 

FAMOUS TRANS/RECEIVER 
Covers 2-4.5. 4.5.8 me /e. (150 -37 metres) In 
two bande. 230 /250V. A.C. mains. Six valve 
superhet receiver with I.F.'s of 465 Ko /s, and 
slit valve transmitter designed for voice and 
CW. Incorporates test and tuning 500 uA 
meter for voltages, aerial loading and 

current tests. Panel 
controls. Freq. PA. Tun- 
ing Gain MCW. CW, RT, 
Het Tone. Netting, On/ 
Off Quench, Aerial, AVO, 
Lt-MT tests. Supplied 

complete. Fully 
tested and working 
PRICE 212.10.0. 
Carr. 21.0.0. 

WA VE METER CLASS D 

Freq. band 1,900 
Ko /s to 8,000 Eels. 
(158 -37.5 metres) 
in two ranges, 
1,900 Kots. 4,000 
Kole, also 4,000 
Kc /s, 8500 Kc /s. 
Supply 6 v. D.C. 
input. Complete 
with twin crys- 
tal. As new. 
PRICE 57/6- 
P. & P. 5) -. 

ROTARY TRANSFORMERS. 12 v. D.C. 
input. 300 v. D.C., 120mA output, note size 
only 41 x 21n. 15/ -. Post 2/6. 
ROTARY TRANSFORMERS. 12 or 24 v. 
D.C. Input. 265 v. -120A and 540 v.-.026 Amps. 
American made. ONLY 25) -. P. & P. 5 / -. 
R.C.A. ARNar) USED MODEL. Fully test- 
ed and working £45. Carr. 02. 
Many other baroains. S.A.E. all enquiries. 

A. J. THOMPSON "FILING 1.006E" 
COD 

Phone; Pone; 
HERTS. 
242 

RECEIVERS & COMPONENTS 
(continued) 

COMPONENTS at give -away prices! 
Transistors: Valves: Coaxial Cable: 
Electrolytics: Vol Controls: Pre -sets: 
Speakers: Test Meters: Recording 
Tapes: Wiring Cable: Microphones: 
Pick -up Cartridges: Soldering Irons: 
Plugs. Sockets. Panels etc. Send a 
3d. stamp for full price lists. 
DIAMOND (Mall Order) Products. 
IP.W.) BMC /DIA, London, W.C.1. 

TELEVISION SETS. not working, 171n. 
£2; altn. £3/10/.; 141n. Portables 
£2/101 -. Phone: Bournemouth 26849. 

Al POST FREE BARGAINS: Guaran- 
teed set tested Valves, EF80. EH91, 9d, 
each ECL80. 2/ -; ECC82, PY31. PZ30, 
3/. each; pY80. PY82. 313 each; PL83. 
3/8; PL82. PCF80, 3/9 each; 20P1, 41.1 
EBF80, N37, 4/3 each: PL33. 4/8; 
PL81. 4/9; 10P13, 5)3. S.A.E. for list 
or enquiries Al RADIO COM- 
PONENTS. 14 The Borough, Canter- 
bury, Kent. 

TRANSISTORISED TREMOLO UNIT 
-Compact unit with volume, depth 
and tone controls. Provisions for a 
foot switch, two inputs and output to 
the amplifier. The unit complete with 
the battery is 4 gns, p. & p. included. 
Orders by post and CWO only please. 
D MILLS. 20 Andrew Close. Calmore, 
Totton. Hants. 

BARGAIN VALVES, set tested; money 
back guarantee. EF80. EF91, EB91, 

ECL80, 2/ -. P. and P. Bd each. 
ASTELL, 1 Rowallan Cl., Colchester. 
Essex. 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

R & R RADIO & T V SERVICE 
Dept. P.W. 

MARKET STREET, BACUP, LASOS. 
Telephone 465 

SALVAGE VALVES 
6F13 418 10P14 51- 
:L18 418 20P5 8/8 
Er80 1/8 30P4 7/- 
ECC92 3/- 6F15 SI- 
ECLB 8/e i:1391 11- 
BUR; 5)- EFes 5/- 
P1.38 6)- 6130L2 41- 
Pc0,80 41- 20P11 6/- 
PLN1 5/- 3OPL1 4/- 
PZ30 51- PI.36 51- 
U3'29 SI- PCL82 5/- 

Speakers, Ex -TV. Sin. round. 6 z 41n. 8/5; sic. 
round, 6 / -; post 2' -. 

Line Output Transformers available. State set 
model No. 

Turret Tuners. SI -, post 2/ -. 

Scan Coils, etc. Quote set model No. with all en- 
gines and :S.A.E. for yrnrupi rebus. All goods 
vubiect to satisisotion or money refunded. 

Tested before dispatch 
PI.81 8/6 2uP4 6/e 
U801 /6 3oP1e 5/- 
10F1 1/6 PCt'84 el- 
2ory 5/e PC 1.63 5/. 

eyes 5/- 1.301 5/e 
61.4GT 5t- 101-18 5/6 
6F1 2/5 20131 21- 
M:61 3/- 10P12 5/- 
EY86 4/- í'Y83 5/- 

FOR SALE 

5 -TON FACTORY CLEARANCE. 
Radio. TV Electrical Components. in 
mixed parce.a. Example; 281b. mixed 
parcel £1 pp 7/6d. Speakers. grilles, 
valves, bases, i.f.s, covers, condensers 
etc. Hundred other items. S.A.E. List 
and Postal Orders to P. NEWTON, 
16 Shalcross Crescent. Hatfield, Herts. 

HAMMER FINISH PAINT. The 
modern finish tor e!-actron :cs. Can be 
brushed or spr:lvvd true or silver. 
2loz. ;Ins 3'6. 1 pint 7 6, ' pint 15/ -. 
Post 6d an any order. Trade supp!fed. 
FINNIGAN SPECIALITY PAINTS 
(pw), Mickley Square, Stockslteld. 
Northumberland. 
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NOW 
READY! A modern way 

of instrument 
case assembly using our "Die Strip" and 
Stelvetite panels. The strip has been specially 
made for us at Birmingham on qty. pro- 
duction, for low price to the public. It is 
made of high strength alloy and will enable 
anyone to assemble an instrument case or 
cabinet in minutes. The Stelvetite sheet is 
cut to size ready for use. Full details of 
these products will be sent free. Please 
send large envelope self addressed. 

Also available Key Switches. 4 pole 
2 throw 316 each or 3 position D.P. 
plus D.P. centre off 51- or rotary switch 
6 pole 3 way 31 -. 

Bank of 4 Pye Sockets with plugs and leads 
51- set. Ever Ready Batteries, 90 volts plus 
7# volts 416 each. 

Plessey 2- 4 -12 -25 way plugs and sockets 
all 51- pair. 
Jones Plugs and Sockets 4- 12- 18 -24 -32 way 
all 51- pair. 

Special Lightweight 7in. x 4in., 3 ohm P.M. 
Speaker 61 -, 

88 set transmitter receiver Chassis less 
valves, 201- each. Post paid. 

Din. RACK FITTING CABINET. 
34in. high by 211n. deep with telescopic drawer slides. Louvred sides, back and top. Brand new Swedish make. £4. only, plus B.R.S. delivery. 

ECR Tube with Screen and Base with 
ECR 35 data, 25/-. 

5IIP7 Tabe with Screen and Base, with 
data. 30/ -, 

COLLARO 
AUTO CHANGE 

3 speed Gramophone Decks 
Tested and Guaranteed 

Post free 501- each 
Brown or Cream 

Copper Laminate Board. single or double 
sided, 5/- per square foot panels, either 
type 3ft. by 4ft.. 33/ -. 

High Stab Resistors, 5 %, 6d.: 2 %, 9d.: 
1% 1/ -. Every six packed in 7- compartment 
linen finish component box, Unmarked. 

ISpeakers, 3 ohm P.M. SILS., b / -. 61n e / -, 
7 x 41n., 

O.K. ONLY 

E. R. NICHOLLS 
Mall Order and Befall Shop 

46)1.0W1,1 1;1.1) ROAD 
off SHAW HEATH, STOCKPORT 

CRISIS I R I: 

FOR SALE 
(continued) 

CONDENSER BARGAIN! Miniature Paper Condensers, }in. x }in. Ideal for transistor sets. .0001, .001, .002, 
005, .02, .04.F. Your choice 7/8 per 

100 or £3 per 1,000. G. F. MILWARD, 
17 Peel Close, Drayton Bassett, Staffs. 

MORSE MADE 
EASY 

The famous RHYTHM RECORDED 
COURSE cuts the practice time down 
to an absolute minimum! 

One stedent, aped 2:'. 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. 

ARMATURE REWINDS - Hoover 
Junior Exchange Service Models, 375/ 
119/1224, 32/6 inc. post. Fields 15/ -. 
Rolls washing machine spares. Trade 
discounts. Send for list. JERVIS & 
'PONCE LTD. (Dept P.W.), Ringwood 
Road, Brimington, Chesterfield, 
Derbyshire. Telephone: Chest 75267. 

TESTED TRANSISTORS 

All new, few equivalent. 
If- each, Red or White Spots. 

2f- each. XA10I, XAI02, XBI03, 
0A90, 0C430, XAI 12, XAIII. 
31- each, 0C44, 0C45, 0070, 
0071, OC8I, OCBID, 0C200, 
GET 16. 

4f- each, AFI14, AF115, AFII7, 
OC170, OC171, SX658, XU6II. 

5f- each, 0072, OC 139, OC 140, 
0C204, ORP60, BY100, GETS. 

101- each, 0C35, 0C26, 0C28, 
GET57, 25013. All new, few 
equivalent. 

ZENER DIODES 4.7 v. to 33 
volt 4 watt, 316 each. 1.5 watt, 
51- each. 7 watt, 61- each. 

Send 3d stamp for Full 
Price List and Free Equiva- 
lent Chart. 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

1099 

FOR SALE 
(continued) 

240 - ELECTRIC POWER 
Offillifrem12., CAR BATTERY 

ix( AMERICAN DYNAMOTOR UNIT 
lopull2r.pnput200/2SOr.ri 1501o220mlts. 

:p Parke! for TClCYI110N. POWER TOOLS HI ill 

N'E 
oelesrssl AC/DC CIeCRICAt SOU WANT. VIP 
NoederiolOSOlts.Irin Waite .nFwrap. 
Seed Vamped snelepefoe loll illatntnWells 
N Imam MOWS, CLIVE ItTS,alee. 

MARCONI INSTRUMENTS, Signal 
Generator, 10- 30oMc /s. Tested £5, carriage £1- 58 King St., Aspatria, 
Cumberland.. 

ELECTRIC 
SOLDERING -IRON 

NEW IMPROVED 
PATTERN WITH 

BUILT -IN SWITCH 
Lightweight Pistol Grip 
handle 40 watt. 240/250v, 
A.C. Solid cooper bit. De- 
tachable handle forms 
cover for iron when not in 
use. With 4lit. Safety 3- 
core flex. Indispensable for 
every home handy -man. A 
boon to model makers and 
a necessity for every wire- 
less enthusiast. P. & P. 1 / -. 

dIV1,l 
12/6 

C. H. SERVICE (Dept. P. W. 3), 
Lusted Mill Lane. lai sfLehi, Kent 

WANTED 
WE BUY new valves for cash, large 
or small quantities old types or the 
latest. Send details, quotations by 
return. WALTONS WIRELESS 
STORES, 15 Church street, Wolves 
hampton, 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by re'urn 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors, R.H.S., Beverley House, 
Mannvil!e Terrace, Bradford 7. 

WE BUY new Valves and transistors. 
Amplifiers. Short -wave Receivers and 
Components etc. A.D.A. MANUFAC- 
TURING CO., 116 Aifreton Road, 
Nottingham. 

Get this Air Drying Grey HAMMER FINISH now YU KAti IT'S SUPERB . , THE PUSH -BUTTON WAY! 
YUKAN Aerosol spraykit con- 
tains 16 ozs. fine quality durable 
easy instant spray. No stove 
baking required. Available in 
Grey Hammer at 14111 at our 
counter or 1511 1, Carr. paid, per 
push- button sellspray ' can. 
SPECIAL OFFER: 1 can plus 
optional transferable snap -on 
trigger handle (value 51 -) for HMI. 

Please enclose cheque or 
P.O. for total amount to: 
YUKAN 
Dept. P.W.3, 307a EDGWARE RD., 
LONDON W.2 
(Closed Thurs. al ternaons, open all day Sots.) 
Chouce 01 ,13 self -spray plain colours and primer 
(Motor car quality) also available, 
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SITUATIONS VACANT 

RADIO AND TV Exam, and Courses 
by Britain' 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. 

RADIO TECHNICIAN 

A number of suitably qualified candidates 
will be required for training, leading to 
permanent and pensionable employment. 
(Normally at 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 "O" level GCE 
passes 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 
25, £929 (highest pay on entry) rising by 
four increments to £1,067. 

Prospects of promotion to grades is 
salary range £997 -£1,634 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service sick leave regule. 
Lions apply. 

ROOST: 

RECRUITMENT OFFICER (RT 37) 

Gorerasment Commaniatlos 
Headquarters, Oakley Priors Read 

Cheltenham 

SITUATIONS VACANT 
(continued) 

YOUNG MAN required, over 18 years 
to work in busy Radio Shop and Matl 
Order Dept. Some previous experience 
necessary. For appointment telephone 
Paddington 1008 -9. HENRY'S RADIO 
LTD., 303 Edgware Road, London, 
W.2. 
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.LE.T. (Dept. 
2428), London. W.8. 

STUDY RADIO, TELEVISION AND 
ELECTRONICS with the world's 
largest home -study organisation. 
I.E.R.E.. City and Guilds, R.T.E.B.. 
etc. Also Practical Courses with 

fr equip 
REE Prospectus stag nd g subject 

to I.C.S. (Dept. 542), Intertext House, 
Parkgate Road, London, S.W.11. 

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. Por 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 2420), 29 Wright's Lane, 
London W.8. 

BOOKS & PUBLICATIONS 
AUDIO, America's foremost journal. 
Year's subscription 43/- specimen 

supplied-list 
American stfree. WILLENjo(Dept 

46), 61a Roadway, London, E.I5. 

EDUCATIONAL 

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. 

THE INCORPORATED PRAC- 
TITIONERS 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. 

TRAIN FOR SIJCCFSS 
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. 
Wri'e for FREE prospectus and find our 
how ICS can help YOU in your career 

ICS DEPT. 541 PARKGATE ROAD. 
LONDON. S.W. I1. 

INCREASE YOUR INCOME 
WIDEN YOUR KNOWLEDGE 

MAKE NEW FRIENDS 

J O I N T H E 

ARMY EMERGENCY RESERVE 

R.E.M.E. 

WIRELESS AND TELECOMMUNICATION MECHANICS with or with- 

out previous military service are required as volunteers to train for 

15 days in the summer on modern equipment. Generous pay and 

bounties. For detailswrite: 

HQ AER, R.E.M.E.,4BROXHEAD HOUSE, Bordon, Hants. 
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EDUCATIONAL 
(continued) 

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 

TRAINING 
Full -time courses in RADAR and 
RADIO -TELEGRAPHY 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 Penywern Road, 
Earls Court, London, S.W.5. 

RADIO OFFICERS see the world. 
Seagoing and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1965/6. Day and Boarding Students. 
Grants and scholarships available. 
Stamp for Prospectus, WIRELESS 
COLLEGE. Colwyn Bay. 

= 
-b ± "/b2 -4ac 

2a 
DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

1st lesson 
and details 

FREE 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

I I J. Dryden Chambers, Oxford 
Street, London W.I 

Name 

Address 

J 

METAL WORK 

METAL WORK. All types cabinets. 
chassis, racks, etc., to your specifica- 
ions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughborough. 

CABINETS e 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 

SERVICE SHEETS 
SERVICE SHEETS, Radio and Tele- 
vision, 3/8 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. 1/8, Valves, modern and 
obsolete Radio/TV Books. S.A.E. lists. 
HAMILTON RADIO, Western Road. 
St. Leonards, Sussex. 

SERVICE SHEETS 
(continued) 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT'S TELEVISION, lb Shep- 
herd's Bush Road, London, W.I2, 
Phone: SHE 8441. 

SERVICE SHEETS (75,0001 4/- each. 
Callers Welcome; Always Open. 5 
South Street, Oakenshaw, Bradford. 

S.E.S. SERVICE SHEETS for all TV 
Radio and Tape Recorders, etc. List 
1'6 plus S.A.E. SUN ELECTRICAL 
SERVICES, 38 St. George's Road, 
Hastings, Sussex. 

SERVICE SHEETS 
4f- ea., plus postage 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Record- 
ers, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you 
require, please complete the at- 
tached coupon. 
From: 
Name- 
Address- 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 
Please supply Service Sheets for the 
following: 
Make' 

Model No. RadlojTV 
Make' 

Model No: __.___ Radlo/TV 
Make- 

Model Radio /TV 
I also require list of Service Sheets 

at I 

delete items not applicable) 
I enclose remittance of 

MAIL ORDERS ONLY MaPW 

MISCELLANEOUS 

CONVERT ANY TV SET into an 
oscilloscope. Instructions and dia- 
grams 12/0. REDMOND, 42 Dean 
CLOSE, Portslade, Sussex. 

WILL anyone capable of repairing 
51155 receiver please telephone 
WIMbledon 0330? 

ELECTRONIC MUSIC? 
Then bow 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. 
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TEST METERS 

r °°ooig7'J. 

Jam: 
20,000 O.P.V. MODEL Ti' 5S- Reads voltages up to 
1,000 D.C. a 20,000 ohms per volt and A.C. at 
10,000 O.P.V ; D.C. Current to 600mA; Resistance 
to 10 Meg,.; Capacitance to 0.11/F; Decibels from 
-20 to +36. Size aim. x 55in. a 11ín., 85,19.0. 

2,000 O.P.V. MODEL Tli 10. Reads A.C. and D.C. 
Volts up to .,000; D.C. Current to 600mA; 
Resistance to 1 Meg; Capacitance to 1µF; 
Decibels from -20 to +36; Output lack for 
Audio Measurements. Bice 99 X I X 1il11., 
111.19.8. 

80,000 OHMS PER VOLT MODEL 600, Reads 
voltage. up to 1,000 D.C. at 30.000 ohms per volt 
and A.C. at 15,000 O.P.V.; D.C. current to 12 
amps. Resistance to 80 Megs.; Decibels from -20 
to +if; Incorporates internal buzzer for audible 
warning of direct shorts and blocking condenser 
for A.F. output. measurement.. Sise 35 /,, x 8'4. 

2 /in., 18.16.8. 

TRANSISTORLIED TEST EQUIPMENT . Fully 
guaranteed, brand new. By NOM li ILEX: 150 
Kole. -350 Mc /e. Signal Generator, 19.10.0. 
Resistance -Capacitance Bridge, 18.5.0. 1-15 volts 
D.C. Power Supply, 88.10.0. Audio Generator 
10/100,000 cls., 818140, Inductance Bridge, 
818.0.0. 
By T.M.E. INSULATION TESTER. Measures up 
to 500 megohme at 3 testing voltages, 100, 250 and 
500. Supplied with leather ease and leads, 81710.0. 
llle..trated details on any of the above sent on 
request.. 

LINEAR AMPLIFIERS. L1134, 4 watts, else 85 x 
45 x 25in. high, 85.5.0. IA5A 6 watt., else 
7 x 7 x 51n. high, 66. 19.8:. Protective cover, 12/9. 
L5/56 6 watts .tereophomc, size 10; x 8 x din., 
112.12.0, cover with carrying handles 25/.. 
"Diatonic" 10 watts HI -Ft Ultra Linear PushPull, 
size 9 x 7 5 6 5In- high, 812.12,0. Cover with 
carrying handles, 19/8. L1 /10 10 watts HI-91 
Ultra Linear else 9 x 7 x 61u. high. 513.13 ,0. 
Cover with carrying handles, 19 /8. "Conchord" 
30 watts Hl -FI Ultra Linear else 125 x 9 x 75in. 
high, 118.16.0. Cover with earning handles, 85 /e. 
L5o 50 watts HI -Fi Ultra Linear, size 14 x 10 x 
Bin. high, 822.2.0. Cover with carrying handles, 
82/8. All amplifiers for normal A.C. mains, and 
ex stock. )retails on request. 
"Triplctone" Convertible Amplafer. Size 10 x 
3 x 45lo. high. 4 watts output matched for 2 -3 
ohms, OR 2 amplilere can be coupled together for 
STEREO, 88.19.8 each, 
"Tripletoae" P.M. Tuner, size 11 x 8 x 31e. high. 
Coverage 80 -104 Mc /e. 818.19.8 (anpowered), or 
115.14.8 (sell powered). Detalls on request. 
MICROPHONES. Crystal Type.. Guitar 12/8. 
Desk, with built-in stand 15/-. Acos 89/1 Stick, 
and Table Stand 32/8. Super Stick. with heavy 
Desk Stand 49/8, Moving Coil Types. Stick, with 
heavy Desk Stand 59/8. "Slimltne" Stick, 50E 
impedance, with switch 75/ -. Omni- directional, 
chrome plated die -cast frame, 50K. with switch 
99/8. 

ADJUSTABLE MIKE STANDS, with heavy bases 
and plated at eme. Table type 29/8, door tyke 55/ -, 

HARRIS ELECTRONICS 

(London) LTD. 

138 GRAY'S INN ROAD, 

LONDON, YI.C.1 
Telephone. TERe,mns 7037 

Please include carriage cost ea ALL bents 
Open until 1 p.m. Saturdays. We are 2 mine, from 
High Holborn (Chancery Lane Station) and 5 mina 
by bus from King's Cron 
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Precision 6 minute Delay Action Switch. Clock- 
work actuated. Made by Smiths. 
Separate switching actions at 1f mine., 1f mine. 
and 3 mins. 
Each match action designed for current loading 
up to 1.5 ::mpe at 250 volts. Suitable for {photo- 
graphic timer, sequence ee'itching operations 
etc., eta. Brand new and unused units offered 
at a fraction of their true value. OUR PRIDE 
ONLY 8/6 each. Post Free. 2 for 15/-. 
Special quotations for quantity. 

10/14 WATT HI -FI AMPLIFIER KIT 
A stylish 
iniehed 

monaural 
amplifier 
with an 
output of 
14 watts from 2 
EL84's in 
push -pull 
Super rep- 
roduction 
of both 
music and 
speech 
with negli. 
gible hum. 
Separate Inputs 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 
controle and separate bass and treble controls are 
provided giving good lift and cut. Valve line-up 
2 EL84's, ECC83, EF86, and EZ80 rectifier. Simple 
instruction booklet 1/6. (Free with parts). 

All parts sold separately. ONLY £6.19.6 P. BP. 
ffi 

Ala. available ready bullt'and tested complete with 
standard Input jack sockets. 28.15.0. P. & P. 6/6 

Carrying Carle for above 28/8 P. & P. 4/- 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 
Typo TAI 

Peak output to eaoeae of If watts. All standard 
British components. Built on printed circuit 
panel size 6 x Sin. Goneroue size Driver and Output 
Transformers. Output transformer tapped for 3 

ohm and 16 ohm speaker. Transistors (GET114) 
or 51 Mollard 0081G 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 parts sold separately. 
SPECIAL PRICE 45r- P. & P. 216 
Also ready built and tested, 52/6. P. k A 2/6. 
A pair of Td1's are and for stereo. 

HARVERSON'S F.M. TUNER Mk. I 

F.M. 
tuning 
head by 
famous 
maker. 

Guar- 
anteed 
non-drif t 

Per- 
meability 
tuning. 

Fre- 
quency coverage 
88 -100 Me /s. 

Balanced diode output. Two LF. stages and 
discriminator. Attractive maroon and gold 
dial (7 x Sin. ghee). Self- powered, using a good 
quality mains transformer and valve rectifier 

Valves used ECC85, two EF80'e and EZ80 
(rectifier). Fully dB/led chassie. Size of com- 
pleted tuner 8 x 6 x 6}in. All parte sold separately. 
Set of parte B purchased at one time 25.19.6. 
plus 8/6 P. P. and ins. Circuit diagram and ins - 
tructious 1/6 poet free. Mark H Version as above 
bat complete with magic eye, front panel and 
brackets. 28.12.8. P. & P. 8/6. 

h 
Mark III Version se Mark I but with output stage 
(ECL82) and tone controL 67.7.0. P. & P. 8/6. 

i Handsome Metal Cabinets. Choice of Grey, Black 
or Green. To fit Mark I. 25/-. P. & P. 218. To lit 

i 

Mark H, 17/6. P. & P. 2/6. 

SPECIAL PURCHASE TURRET TUNERS 
By &moos maker. Brand new and unused. Complete 

f with PCC84 and PCF80 valves, 34-38 Mc /a I.F. 
f Elamite for Channels 1 to 5 and 8 and 9. Circuit 
' diagram supplied. ONLY 25/- each. P. & P. 2/6. 

GORLER F.M. TUNER HEAD 
88-100 Me /s 10.7 Mc /s. LF. 15/-. plus 1/9 P. & P. 
(ECM valve. 8/8 extra). 

QUALITY RECORD PLAYER AMPLIFIER 
A top -quality record player amplifier. Sise 
7M. w. x 21in. d. x 5f in. h. This amplifier (which is 
used in a 29 gn. record player) employs heavy duty 
double wound mains transformer. ECC83, EL84, 
EZBO valves. Separate base, treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker. Ready built and tested 

PRICE 69/6 P. & P. 3/6. 
ALSO AVAILABLE. Mounted on board with 
output transformer and tin. speaker, ready to 
fit into cabinet below. PRICE 89/6. P. & P. 4/8. 

QUALITY PORTABLE R /PLAYER CABINET 
Uncut motor board. Will take above amplifier and 
B.S.R. or GARRARD Autochanger or single 
Record Playe. Unit. Size 18 x 14 x Shin. 

PRICE E3.9.6. Carr. 5/- 

EMBASSY PORTABLE RECORD PLAYER 
CABINET. Will accommodate amplifler, up to 
7 x 41n. speaker and B.S.R. or GARRARD auto 
changer or single player unit. Attractive roams 
covered finish. Overall size 17 x 15 x Shin. 
with uncut motor board. PRICE 89/8, Carr. 5 / -. 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New u Maker's Original Packing 

MONO SINGLE PLAYERS (Stereo 12/6 extra) 
GARRARD SRP10 15.9.11. Car. 4/- B.S. R. GU7 
with unit mounted pick -up arm 84.18.8. Carr. 4/ -. 
MONO AUTO CHANGERS (Stereo 12/6 extra) 
LATEST B.S.R. UÁ25 Super mono 

28.19.6 B.S.R. ÚA15 26.19.6; B.S.R. 
Latest Garrard AT5 Mono 18.8.0 
Standard Garrard Autoslim Mono 26.10.0 
Garrard AT6 Mono .. 110 10.0 Carr. 5/- on each 

SPECIAL OFFER I I 

BRAND NEW HEAVY DUTY 12in. SPEAKERS 
Response 45 c /s -13 Rc /a. ltio, voice coil. Avail- 
able In 3 or 16 ohm. Guaranteed full 15 watts 
British rating. Heavy cast aluminium frame. 
These are current production by world famous 
maker and se they are offered well below list price 
we are not permitted to disclose the name. 
LIMITED NUMBER ONLY. UNREPEAT- 
ABLE AT 89/6. P. & P. DL- Also 25 watt 
Guitar Model available at 25.5.0. 

LATEST MODEL B.S.R. 
4 -SPEED PLAYER 
AND PICK -UP 
ONLY 69/6C á: 
lin. metal turntable 
Low flotter perform- 
ance. 200/250 v. 
shaded pole motor 
with 90 v. tap for 
value filament. 
High gain crystal 
pick -up with turn- 
over LP /78 head complete with sapphire stylü. 

THE NEW HARYERSON KIT FOR THE HOME 
CONSTRUCTOR 
A really excellent 
all purpose A.C. 
mains 200/240v. 
AMPLIFIER KIT 
TYPE HSL 'FOUR' 
3 VALVE, 4 WATT 
USING ECC83, 
EL84 EZ80 
VALVES 
Special features in. 
ends: 

Heavy duty double -wound maim transformer 
with electrostatic screen. Separate Baas, Treble 
and Volume controle, giving fully variable boost 
and out with minimum insertion lose. 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 7f in. wide x 4in. 
deep. Overall height 4 }in. All components and 
valves are brand new. Very clear and concise 
instructions enable even the unexperienced ama- 
teur to construct with 100% success. Supplied 
complete with valves, output transformer (3 ohms 
only), screened lead, wire, nuts, bolt,, solder etc. 
(No extras to buy). 
PRICE 

79/6 P. & 
5/- 

P. 

Comprehensive circuit diagram, practical layout 
and parts Set 2/6. (Free with Kits.) 

TU/12 

3 -VALVE 
MODEL 

AUDIO 
Fl A34 

AMPLIFIER 
Designed for Hi -Fi 
reproduction of 
records, A.C. Mains 
operation. Ready 
bunt on plated 
heavy gauge metal 
chas -sis. size 74 in. 
w. x 4in. d. x 4 11n. h. 
Incorporates ECC83 
EL84 EZ80 valves, 
heavy duty double - 

wound mains transformer and output t amformer 
matched for 3 oh a speaker, separate B ss. Treble 
and volume controls. Negative feedback line. 
Output 44 watts. Front panel can be detatched 
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., wired and tested for only 
24.5.0. P. & P. 5/- 

NEW CARTRIDGE BARGAINS 
RONETTE STEREO 105 CARTRIDGE. Stereo /LP/ 
78. Complete with two sapphires. Original list 
price. 87/9. OUR PRICE 24/-, P. k P. 1 / -. 
GARRARD GCE Mono complete. List price 24/11. 
OUR PRICE 12/6. P. & P. 1:.. 
B.S.R. TOSS High output compatible Stereo cart- 
ridge. Stereo/LP/78 sapphire styli' and universal 
mounting bracket. List price 44/11. OUR PRICE 
22/8. P. & P. 1/ -. 

STEREO AMPLIFIERS I 

Incorporating 2 ECL82'e and 1 EZ80 heavy duty 
double -wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. 
Absolutely complete. 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first-class 2 waveband translata superhet 
Printed circuit panel (size 84 x 24 ilia. 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. 
Set of parts if purchased at one time. ONLY 24.5.0 
P. & P. 3/6. Circuit diagram 1/6 (free with set of 
parts). 

35 OHM SPEAKERS 
Suitable for we with above. lin- (loodmane. Ideal 
replacement for most pocket portables, 8 /6, 3} In., 

12/8; bin.,17 /6: 7 z 4in., 21 / -. P. &P. 1/6 per speaker. 

Portable CABINET 
Size approx. 91 o 6f x 3f in. Suitable for above 
using 3 }in. speaker, 25 / -. P. & P. 2/, 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

S I.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and car aerial coupling). 32/6 complete, poet 1 / -. 
6 transistor printed circuit board to metal, 810. 
Poet 9d. Circuit diagram 1/8 extra. 

SPECIAL BRAND NEW 
TRANSISTOR BARGAINS 

GET 15 (Matched Pair) 16/ -; C15 /lop, 10 / -; 
OC71 5/ -; OC76 6 / -: Á-F117 7I8; OR-PIS 10 /6. 
Bet of Mallard 6 transistors, 0044. ' -0040, 
00810 matched pair, 0081, 25 / , 

EDISWAN MAZDA 
PXA101 8/8; XA103 6/6. 
R.F.I. Pack: 1- PXA102 Mixer, 2- PXA101 
I.F. Amp.: (Equiv. OCAS and 0045) 10/6 
R.F. 2 Pack: 2- PXA101 I.F. 1- PXAI02 Osso8 

1- PKA102 Mixer 
L.F.6 Pack: Consisting of PXB113 Driver, Matched 
pair PX171, mounted complete with heat sinks 
(Equiv. OC81D and 0081) 12/8 
ALL TRANSISTORS POST FREE 

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 C URGED EXTRA. 
BEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

CHErrywood 3985 
SEN 
RIGHT 
HAND 
PAGE 
FOR 
MORE 
ITEMS 
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DIGITAL COMPUTER 
A simple digits, Adder /Suouacter using switches and tamps only. A Fascinating 
demonstration OF Binary Arithmetic. Full 
circuit, with notes on the Binary System. 
3/6. post tree. 
MULTIMETERS. plue leaflet on request. 
EP1OK, 10.000 o.p,v., 67/8, post 1 /6; EP3OK, 
30,000 o.p.v., 105, -. post 2/3; EP50K, 50.000 
o.9p v.. 145/ -. post 2/6. Leather case tor 
EP3OK. 17/ -, EPSOK, 251 -. post 1/3. 
1q High Stability Resistors -2f- each. 1W. Full range 100 to 10M O. Many special non- 
standard multlmeter values in stock. 
Audio- I,F, -11..F. Oscillator. Simple tran- 
sistor square wave circuit, multi -frequency 
output from audio up to 1.8 Mc/s. Variable 
amplitude. For "Signal Iniection' rapid 
receiver and amplifier testing, or for Morse 
practise. All parts except case and battery 
10/ -. post 1/ -. 

PLANET INSTRUMENT CO., 
2Siw DOMINION AVENUE. LEEDS ; 

HARVERSON AMPLIFIER 
BARGAIN 

Special offer st Manu,aoturers Scrum 
2 VALVE GRAM AMPLIF-ERS 

Veivae UVOS Rectifier and UCLO2 Tnodei 
Pentode giving 33 watts output. Overall (banale 
size I.ni. valves) 5 in. high x 51 M. wide x 2 in. 
deep. Each amplifier new and tested and supplied 
complete with valves, 3 ohm output transformer 
and knobs for ton, and volume /on oit control. 

ONLY 37/8 P. A. P. 3/6. 

Can be need with Bev, motor tap or 1.5k. main 
dropper 216 extra if required. Owing lo the united 
number available and the xolremelp high value the 
rears, we cannel enter into any eorreapondenee. 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

23in., 12 /6; bin., 12/6; 63m. 15/ -; sin., 211 -; 
10ín., 95/ -; 12im, 27/C; (12in. 13 ohm, 80/ -). 
loto. e din. 

Latest type E.M.L - 131 s Sias. with high Sox 
ceramic magnet, 11,000 gauss. Aluminium centre 
cono. 10 watts. 50 Ns to 10 KM/, 42/ , 
1'. A P. up to fin. 116: over fin. 2/6 per speaker. 

TAPE DECKS 
COLLARD STUDIO DECK. 3 motors, 3 speeds, 
push button control. Up to lin. spools. 210,10.0. P.a P. 5 /6. 
2.8.E. MONARDECK. Single speed, 35In. pet 

e. nniple control uses 5Jin. spools, 26.16.0 plue 
516 cam and ins. Tapes extra ou both., 

BARGAIN OFFER CORNER 
NOLA CELESTION. Approx. yin. t limn. il ohm 
Middle register speaks, 101e, P. 8 P. 2 /6. 

MAINS TRANSFORMER 
Drop thre' type. Tapped primai 110s., 200v 
2200.. 2400.. 020-0-320v. at SOtnA and 0.35. 
at :3 amps. Oeoeroue core, stack size 3; e 21 s 
1W). Weight .be. ONLY 15/ -. P. k P. 3/1. 
ACCt, CRYSTAL MIRES. High imp. Fen desk 
or hand ose. High sensitivity 18/6. P. A P.1/0. 
TSL CRYSTAr, STICK MIKE. Listed at 461 -, 
Our price 18 /O. P. a P. 1 /6. 
T.0.0. SUPPRESSOR CONDENSERS. 250v. A.C. 
.005 + .005 x ,L In tubular can 11ín. long x 
}qtp dia.'2 roi 8 / -. Post free. 
T'S/1ESISTOß DRIVER and 0/P TRANSFORM- 
ERS. (Tapped 3 ohms and 15 ohms output). 
Plus 4 suitable Transistors giving approx. 1 watt 
output. -26/-. P. & P. 2/8. 
CONDENSERS. 5 000 mFd. 12v. wkg. Elise 
S x Lm. tile. 21- each. P. & P. 6d. each. 
T,V, or AMPLIFIER. EDGE CONTROL PANELS. 
Two 500k Lin. pote: one 500k Log; one D/P main 
witch. Brand new 8/6 papi. P. k P. 1/ -. 

CONTACT COOLED BRIDGE RECTIFIERS. 250v. 
at 125 mA. Size 11 x 11 x fin., 7/8, P. & P. 1/ -. 
MATCHED PAIR OF 28 WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMER& 
Stack sise itolislln. Output trans. tapped for 
S ohm and 15 ohm output. 10/- pair. plue 21- 
P. s P. Worth double. 
BRAND NEW PLESSEY 12v. 4 pin non -sync. 
vibrators. Type 12 1.40D. ONLY 8/8- P. & P. 
1 /6i each. 
TWIN TELESCOPIC AERIAL. Comprie,ng two 
3- section heavily chromed rods. Closed 121n. each 
extending to 321n. each. Completely adjustable 
from verticai to horxonta. Supplied complete 
with universal mounting bracket. approx. Sain. 
of coax. am( coax. ping. tlltable lot 
F.M. or T.V. 12/8 plus 2/- 1'. & P. 
MA/t00i.1 QUARTZ CRYSTALS Types EBB. ,till ,iaa,lnl,lt'ie urnviom,.lc 

Harverson Surplus Co. Ltd. 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1RL, IS i, lT,, 3Se. :V4, DAF91, DFIi1, DK91 
DL92, DL94, SF,'l' OF 4, 14/ , 
DAF9t, DF96, DK96, DL9b, SET OF 4. 22/ -1. 
OAS 3/9 DL94 5/- PCL83 7/9 
1D5 4/9 DL96 5/6 PCL84 7/8 
1R5 4/3 DY86 6/C PL3b 7/9 
185 3/3 DY87 /8 PL81 8/6 
1T4 2/3 EABC80 5/9 PL82 5/- 
354 4/3 FBC41 6/3 PL83 5/- 
3VI 5/- EBF80 5/8 PL84 51- 
Y3GT 5/3 E.CC81 3/6 PY32 8/8 

657G 1/3 EUC8_ 4/6 PY33 8/6 
858O 3/3 CC03 4/9 PY80 4/9 
/Q30 413 LCC84 6/3 PY81 5/- 
eSL7GT 4/6 ECC85 6/- PY62 4/11 
6V0G 3/6 ECF80 5/9 PY83 5/6 
I/X .GT 6/3 LCF82 5/9 PY800 5 /11 
12K7GT 3/3 ECH42 7/3 U85 8l- 
1<KtOT 8/6 ECH81 8/- 026 8/6 
12Q7GT 3/3 ECL80 5/9 U191 9/- 
20P4 13/3 ECL82 6/6 U301 11/- 
251,6G 4/9 EF41 5/9 U801 15/- 
30PL1 7/9 EF80 4/3 UABC80 5/- 
35L8GT 6/- EF85 4/6 UAF42 6/9 
85AS 6/9 EF86 5/11 UBC41 6/- 
CL.,3 8/8 EF89 4/C UBF80 5/6 
DAC32 7/9 EL41 7/- UCC84 7111 
DAF91 3/3 EL84 4/6 UCC85 6/- 
DAF96 5/6 EY51 5/6 Ur. F80 8/3 DF33 7/6 EY86 5/6 UCH42 6/9 
DE91 2/3 EZ40 5/- UCH81 6/9 
DF96 5/6 EZ80 /9 UCL82 7/3 
DH77 3/6 EZ81 4/3 UCL83 9/6 
DK32 7/6 KT41 6/6 UF41 8/3 
DK91 4/3 PCC84 5/6 UF80 5/9 D592 6/9 PCC89 8/6 UL41 6/9 
DK98 6/- PCF80 6/9 ÚL84 5/9 
D L33 6/9 PCF82 6/- URIC 5/- 
DL35 6/8 PCF805 9/- UY41 3/11 
DL92 4J3 PCL82 6/3 UY85 4/9 
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. 

FAMOUS FOR THIRTY YEARS im 
SHOR1 -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

H.A.(i. were 'tie on roam ,uppnere or Short- 
Wave Receive, K to tor the amateur con- 
structor. Ove? 10.000 iatiefied customers-- 
including Tecbtucai (b0egea, Hospitals. 
Public Schools. R.A.F., Army Hams. eta 

IMPROVED 1965 RANGE 
1 -Valve model "CV', complete kit, Prise 34/6 
Customers say: 'Definitely the best one- 
valve S.W. kit available at any price.' This 
kit contains all genuine Short -Wave com- 
ponent, a drilled chassis. accessories and full 
Instructions. Ready to aesembie and, of 
course. a: all our products, fully guaranteed. 
FULL RANGE of other kltr atilt available 
including the famous model 'K'. price 77/- 
Belorc ordonne call and inspect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

MA.C." SHORT -WAVE PRODUCTS 
(Dept. T.H,), 44 Old Bond St., London W.1 

±11111111111111111111111111111111111111111111111111111111111U 

Lewis 
have the 
Cabinet _ 
IIIIIIIIIIIIIIIII1111111111111111111111111111111 E 

=for you __ 

We can supply any cabinet - to your own specification = 
E These are only two examples ot 
E -THE LARGEST RANGE E 
z OF CABINETS IN THE E 
E. COUNTRY = 
= Equipment is also our E. 

speciality. F. 

E. 

mow. 

The Lowboy 
Price 27 gns. i 

rlllll IIII IIl1l 1111111111111111II11IlII111111111111111111I114 

radio 
1001P365) Chase Side. Southgate 

London N.14. Pal 373319666 

g. FREE CATALOGUE 
E Send today tor the new E 
E Lewis Catalogue =_ 

Designed to assist your choice of = cabinet. _ 
Sent absolutely free. The new Lewis = Radio Cabinet Catalogue -the most = = comprehensive ever prepared- Choose = Iron 49 different Models. 

E Please send your new free 24 pope = colour cabinet catalogue. 

E Name 
Address 

BLOCK CAPITALS PLEASE E. 

i1I11111111111111111111111111111111111111111111111UWW11R 

www.americanradiohistory.com

www.americanradiohistory.com


1104 PRACTICAL WIRELESS March, 1965 

TIME TESTED BY THE PIONEERS OF LOW PRICED KITS! 
MAKE s DIFFERENT TRANSISTOR 

RADIOS FOR 

NO EXPER- 
IENCE NEC - 

ESSARY. No Soldering. p ® Only 6 con - p¡p nections for 
O, (/ first radio to work. 

Just look, You get 
A.B.C. Plans, Cabinet. 

Loudspeaker (alone 17/6), Earphone, 
4 Semi.' conductors, Coils, Condensers, 
Resistors, Tuner, Switch. Screws, etc. 
YES - EVERYTHING I Loud clear 
English and Foreign reception. As sup - 
plied to Educational Authorities, H.M. 
Forces. etc. TESTIMONIALS GALORE. 
Mr. R. O'D. of Londonderry, writes:- 

, I received your components and I must 
say that I am very satisfied with them. I have 
U already set up1 ...' COMPLETE HOME 
RADIO COURSE, Originally £6 SEND 
ONLY 35/- plus 2/6 post etc. (C.O.D. 3/- 
extra). 

NEW RADIO 
ANYONE 

CAN BUILD 
IN 2-3 HOURS 

19/6 
EVEN THE OLDER CHILDREN 
BUILD THEM! ... no soldering -only 
16 3onnectlonsl the, hear It reach out 
bringing in station after staüon, loud and 
clear. Palm -of -hand size 41 x 2; x 16ín. 
Many Testimonials: M.H. of Bradford, 
writes: . I have lust completed one of 
uoar sets successfully. it is the nrsl time I 

have 'ver tackled anything like a radio, and 
I must state her, and now, I ain amu_ed how 
sasv it is to a layman like me. Your instruc- 
tions and plan have obciousl,, been very care- 
fully thought out so that even the most dim 
can follow them Direct from 
Manufacturers to You. SEND 18/6 
plus I/6 post etc. (C.O.D. 2/6 ex.,. 

PARTS AVAILABLE SEPARATELY 

AMAZING CIGARETTE 

RADIO! 
ONLY 

186 
Yes, a perfectly ordinary packet of 
cigaret tes I-but watch your friends 
astonishment on hearing it fetch In 
station after station, loud and clear! Still 
holds 10 Cigarettes -yet cleverly con- 
ceals highly sensitive, fully transistorised 
,ircult (including tiny battery). Even 
a young boy can assemble it in under 2 
hours. No soldering. No experience 
necessary. Only 16 connections to make. 
Ideai (or taking to work with you. From 
our bulging testimonial Rle, Mr. D.B. of 
Huddersfield writes:-". . . I have fitted 
the parts in and it is working wonder- 
fully ..." ALL PARTS including Semi - 
Conductors, A.B.C. Plans, etc. ONLY 
1816 plus 1/6 post, etc. (C.O.D. 2/6 ex.). 
!parts available separately'. 

READ WHAT SATISFIED CUSTOMERS SAY 
R.G. of HARRINGAY writes L.S. of LONDON W.8 writes D.R. of GLASGOW writes I.W. of BRIGHTON writes 
ieceived with thanks Skyroma .. given it a good try out . . it is a lovely little thing I have recommended your 
.. Very pleased. Working and I am very pleased with and as clear as a bell, radio to many of my friends 

well, the results. 

S.B. of SOMERSET writes 
B.M. of HARROGATE writes ... delighted with this radio 
.. I would like to thank ... glad if you could send 

you ... It is a real bargain. one more. 

T.F. of STEVENAGE writes 
I would just like to say how 
pleased my son is with this 
radio. 

W.H. of MIDDLESEX writes 
Thank you for my dear 
little radio. It is a real 
treasure to me. 

CONCORD ELECTRONICS 
SEND II- FOR FULL LIST OF OTHER KITS AND STOCK RANGE 

LTD. (Dept. P.W.I7) 9 Western Road, Hove, Sussex 

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, 1965. 

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 

Owl 
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BER SOUTH SUPPLIES 72 BOROUGH THIGH ST.,S,E.1 HOP 2120 
(ELECTRICAL LTD.) 90 HIGH ST., EDGWARE EDG 6751 

17 WOODFORD AVE., ILFORD CRE 4815 Post Orden to 95 Old Kent Road, London, S.E.1 291 HIGH ROAD, CHISWICK, W.4 CHI 0154 

EECO Model S.E.37B 
Push Button 20,000 0 P.V. Test Meter 
D.C. Volta. 01 
10.50.25U -500 
1000 - 
A C 
volts 

50 - y' "" 
250 -500 
10000 II I 

Il . C 'I 
Current 0- ;, J ,,i 

LOA, 1OmA, -. , ^, 

5 ()mA. 
Resistance 0 -5K 0- 500fK06M0. 
inductance 5011- 500011. Capacitance 
I5OpF- 0.02µF. U.B. -200 +22DB 
20 Q 36ÚB. The simplest and most 
eMctent meter on the market at 1£1'e 
below its true C G P. A P. 

vale- £5.15.0 2/6 value. 

TECH. MODEL PV -58 VACUUM / TUBE VOLTMETER 
Finest design tor seal Ie and accurate measure- 
meat. 1 % tolerance on all resistors. Large design 
41u. 200 /a meter for accurate readings 11 meg. 
ohm input- 
ßanges: 

-D.C.V. 0 -1 6.61650- 150 -500- 1500V. 
+D.C.V. 0- 1.6.5- 15.50 -150 51IÚ- 15111IV. 

SUN - ACE - ... 
' 

o 

Y v ®I'll 
a = 

I 

Beady built 4HIgIIfJ111WIif41MI810tlI1i! 

4 trauuletor 

ii beu t t,poeu _- Bu Perde 9 
® 4 6 .. a; 

T 
Each tester is supplied 
probe and operat'ug 
The ftneat value 

ï- A.0. V. .140.1600.40ÚV. AMR 
' 

0 -1 4 -4 -14- 40.140.14U0.40Ú0 P.P. 
1 Resistance: 2 ohms to 1000 megohm. 

Decibels: -10dB to + 65dB. 
Operation: 2.20/240V A.C. Size 7 x 41 a 4in. 
brand new and fully guaranteed complete with 

instructions. 
m testers available at only ff P. A p. 

Complete £12.19.6 316 ea. 

laze tape J 
recorder clr 1 

i trans- 

cording D.C. bias t track built in 2iim 
P.M. speaker. Recording time 17 mine. 
1PProx- ou mple tape. Bananas 1 U'. 
1 ono. Complete with seal tcro 
Phone. personal tar phone, 100íL. taps 
and reel. spare spool carrying strap and 
batteries. Wonderful value. At only 

0 plus 4/9 P. A P. Fully gamma- 
teed. 

MINIATURE PUSH -PULL 
AUDIO AMPLIFIER 

4 Transistor 
Output 200 mad. Low and high gain 

speaker. to 
Wo¢derfui mine 

operate 

/ 
0 

p. P. 31 6 2/. 
pom fete with operating P Per° ing InsWctiaot 

EECO MODEL S. E.100 
II ,..,.. _e TRANSISTORISED VARIABLE o 

Meter Ranges: Voltage Range: ( - D.C. POWER SUPPLY 

m Volt U -20 V.D.C. 020 Volta 

r 
Model S.E.55O 

100,000 O.P.V. PROFE IONR TEST 

Highest accuracy 
MI3 % on D Cme. 
4 % on A.C.V. 

1 D.C. VMIb: 
III U- 0.6.2.6 -30.60- 

I;.1 250 at 100,000 

Maximum 

Impedance 
Power 
Fuse: 

The 

_ Current0.20mA Continuously 
0 -200mA variable 

Current Cap. 0-10V. 200mÁ Intermittent. 0 -20V. 160mÁ 

Scotus: Current position, 3.3 Mime. Voltage position 0.2 ohms. 
Input: 220/240 V. Size 6 x 31 x 211n. 
0.5. amp slow blow in D.C. circuit. 
extremely wide variable voltage range, low A.C. ripple H _' O.P.V. 

0- 500-1000 at 
35,OÚ0 O.P.V. 
A.C. Volts: 1....J .1.-!I 

" ..- 1000 at 12 
260 

.800 

and source 
Impedance of the B.E.100 makes it a most satisfactory power supply to 
operate tranaiator radios, hearing aide, re -am Iifiers, instrumente and other an °g p p 
electronic devices under repair. The 8.5.100 can be used in en and 
radio servicing, as an A.V.C. or voltage source as a D.C. filament supply 
operate relays, recharge small batteries and light ei @cVo plating m in 
dentistry. P. A P. 4/6. Fully guaranteed and complete with £6.10.0 teat lead, cro clips end operating itructl c. ne om 

A GENUINE 4 AMP BAT. 
TERY CHARGER for Only 

4916 P. 8 P. 4/6 - 

D 

Re 

Decibel.: 

Frequency 
c 
8aaaitivih: 
-55áB 
bar. 
Directionality 
e/s 
and 
microphone. 
and 
ice. 
against 
Complete 
cable. 
Fully 

EECO 

O.P.V.. 
C. Amps: 0.100a at 50UruV. 
1 2wµ. -25mA -250mÁ 10 at 160mA. 

istanee: 0.20- 2m -20re 
160k -16k -1600 Centre Scale. 

-20 to 62 IOdB- O.776v). 

£7.19.0 P.3a P. 

I III 

i ! 
EECO MODEL S.E -200 MINI -LAB 

1 TESTER 
t '.y,:. This remarkable meter has seven teat instruments 

6 .. packed into one pocket Mae case which can be taken 
and used anywhere. .- Resistance Subatiturtca 1000 - 1K0 - 10E0 - 

110K 0 11411. Capacitance 8abeftt,Moa MOhmfd- w_ ®_ ® OObmfd. .02mfd. - amid. and lOmfd. 
R.F. Signal Generator. Frequency Axed at 446 Kea 

(adjustable to 700 He) output 35MmV approx. 
Audio Generator Frequency 400 c /e. Output 35m /v approx. D.O. mod L.C. 
Veba. 4 mimes 0.16 -50. 150400 volts at 4000 O.P.V. 
R.F. Field Strength Indicator Frequency range 1 to 140 Mo. Antenna 5 

M length 1011 rely b e1 x 3ein. 
The Mini -Lab Is completely battery operated and suitable for quick shacks 
In the service shop and Home Service cake 9 each. £8.19.6 Complete 
With Test Prods. and Battery Fully Guaranteed. 

I II'I 

.IIIIIIIIIIIII 
mzi 

11111 

EECO Model Ú.D.801 
U NI- DIRECTI ONAL 

DYNAMIC MICROPHONE 
Made in England to our own epeolnes- 
tiou and fully guaranteed High -Low- 
Med. charge rate. 6V. or 12V. Selector 
Plug. 200/250V. Maine Selector Plug. 
4 amp Cartridge Fuse protection, core - 
Mete with maim lead charging lead end 
mueodile clipe. 

Deal impedance (8000, 60 50 ). 
Characteristics: 1000, 14 000 

/e, 15d B. 
-75 -3dB at 6000 

f3dB at 50E0 OdB -IV /µ 

tun-directional 16007;000 
over 15 dB at 18001. This is a new 
high class dynamic uni- directional 

cellent 
very 

frequency 
in sensitivity 

excellent characternat- 
maintain: high stability even 

poor ambient condition. 
with 12ft. twin screened mie, 

£9.10 0 P. a P 
Guaranteed. .1 8/8 

! 1 I ! ! NEW NEW W 
CM81 -High Impedance Crystal Min 
with bulltin ou /oil Switch. Complete 
with Table Stand, Plug-in Ric. lead 
and neck holder, all in a wonderful 
satin chrome finish. 1 VALUE AT 33/6 PIP: 7{ 

1, ! P 
119 

- - -- ! FANTASTIC OFFER 
iP (Ready built and working). 4-speed Record 

Player. Incorporating a 24 watt output ampli- 
tier, Sin. 10.000 One speaker and the latest 

', B.S.R. single player unit Beautifully designed 
wood cabinet covered with two tone fabric in ''1, blue and grey. cams voltage 220 /260 volt 

,r,,. r,- A.C. only. Wonderful value at T P. t P 7/b £7.19.6 ° 

VANTONE MAINS RADIOS 
Ready bmlt 5 wise superhet with built 

in Ferrite 
nN - -- -- 

- 

- \ 

tuning 
fir' L7.15Á 
pin 919 

Fully 
Unaraa- 

4-Ch. Transistorised 
MICROPHONE MIXER 

49/6 
Poet 

. 
v 

é 1 
''%. 

--i _> ` 

EECO Model MS4 
FLOOR STAND 

Height fully opened 551in 
Fully closed 331n. Three 
sections fully telescopic. 
1 or 1 in. zinc. adaptor 
Price 36/6 ea. P. A P. 

bl- 
Heavy cast iron base. 

Wonderful value. 

L'! teed. 
This wonder 

- MI little radio 
will receive 

all stations on Med/wave loud and clear 
Inc. Luxembourg. Ideal for bedrooms 
kitchens or ae a second mains radio. 

_, 
_ 

paid 
- -, 

- O . 
S - 
e, 

Give all your re- 
corlings that pro- 

WI, 
MD 175 ID g 

4C DYNAMIC -w 
5/ 

MlC P. A P. 2I- 
Ill 

Sensitivity -55'x' impedance 
dB at 1000 50K 0 
non- directional, latest Ameeoaa 
design. 

EHRECORDER 

fee :loaa touch. The Eeco mixer allows 
you to mix 4 signal such es -Mio -tape. 
records and tuner into a single output. 
Wonder ul for groups, amateurs 
recorders, etc. 
Guaranteed to give hours of pleasure. 

ACOS 
Die east, hand shaped body. Special (Met 15/6 pine P. a P. 2/6. 

i 
444*, 

1 ; - - - -- _ j' 
r S =.cr-Y 

4 Transistor Tape Recorder. Ready 
built. Easy to operate single lever 
function control. 200mW output com- 
Mete with microphone -31n. Tape - 
Spare Spool- Personal earpiece end 
Iattteriea. Wonderful value 14.10.8 plus 
6/- P. A P. 

MULTI METER BARGAIN. EECO Model 220S 
4 000 Ú.1'.t'- on both A.C. and U.C. U.C. rats 0.0- 26.125.5110.2500 
A C volts 0- 10- 50- 250 -1000. D.C. current 0- 250µA -0- 250nÁ. Resistance 
0.10 K0- 0- lmeg.fl Decibels -20 to + 22 dß. Meter size 43 x 31 x 11in. 
Complete with test prods and battery. Wonderful Value at 83/- plus 3. P. t P. 

FAMOUS MAKES 
AMPS & PRE -AMPS 

at Vastly Reduced Prices 
3/4 watte. 14.10.0. 4/5 watts 15.18.6. 
5/5 Stereo. £11.16.3. l0 watt with 
separate Pre -amp. £15.2.8. 30 watt. 
116.2.6. 50 watt. 118.2.8. Tremolo 
Unit. 13.15.9. Tape Pre-amp. 19.0.0, 

RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE 
Freq. Res. 30- 12,000 c/a. Sensitivity 180m Vlcm,sec. Load 1m0 100 pf 
Complete with Sapphire Stylus. OUR PRIC'F, 12/6 each- P. a P. 1/, 
RONETTE STEREO O.V.S. TURNOVER CARTRIDGE 
with 2 Sapphire Stylize. OUR PRICE 19/6 each. P. & P. 1/, 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave 
Transistor Superhets:- 

P50!1 AC Oscillator Coil for 176 pF tuning -.. -.. ... 514 ea. 
P50'2CC 1st & 2nd I.F. Transformers ......... 57 ea. 
P50 /3CC 3rd I.F. Transformers ... ... .. 61- ea. 

All mounted in individual cans ¡bin. diam. x alin. high. 
RA2W Ferrite Rod Aerial 208 pF Tuning ... ... ... 1216 ea. 
LFDT4 Driver Transformers ... ... ... 916 ea. 
OPTIA Output Transformers -.. 1016 ea. 
PCAI Printed Circuit Panel - -. 916 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 ide i. 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. 

WEYMOUTH RADIO MANUFACTURING CO. LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

11A ' !1 1 
CHAS. H. YOUNG LTD. 

AERIAL EQUIPMENT 
TWIN FEEDER, 300 ohm twin ribbon feeder similar K25 
6d. per yard K35B Telecon (round) 1'6 per yard. Post on above 
feeder and cable 116 any length. 
COPPER WIRE, 14G., HID 140ft. 22'6; 70k. 1116, P. & P. 2'6. 
Other lengths pro rata. 
AERIAL INSULATORS, Shell type 2in. 9d. Plus Postage. 
CERAMIC FEEDER SPREADERS, 6in type F.S. 10d. each. 
P. & P. 2' -. 
CERAMIC 'T' PIECES, Type A.T. for centre of dipoles 
116 each. P. & P 1' -. 
2 METER BEAM 5 ELEMENT W.S. VAGI. Complete in 
box with I- 2>zin. mast head bracket. PRICE 49' -. P. & P. 3'6. 
SUPER AERAXIAL CABLE, 75 ohms 300 watts very low 
loss I'8 per yard. P. & P. 21 -. 50 ohm, 300 watt coax very low 
loss I/9 yard. P. & P. 2' -. 
ABSORPTION WAVEMETERS, 3.00 to 35.00 Mc/s in 3 

switched bands. 3.5, 7, 14, 21 and 28 Mc /s. Ham bands marked 
on scale. Complete with indicator bulb. A MUST for any 
Ham shack, 22'6 post tree. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ballrace bearings, 50 pF, S'9. 100 pF. 6'6 160 pF, 
7'6, 240 pF, 8'6 and 300 pF, 9'6. All fitted with rear extension 
for ganging. P. & P. l' -. Also Flexible Couplers I'- each 
SETS OF VALVES for AR88 (14) E3.10.0 post tree, 
METERS. 3 }in. with 2 }in. scale, 0-10 mA, IS' -; 0 -100 mA, IS' -. 
P. & P. 1'6. 
THERMO, 2 4-in. round 0-2.5 amp, 716 each. P. & P. 116. 

170-172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone CEN 1635 

TELEPHONE 
HANDSETS 

15/6 
pair 

G. P. O. pattern 
House to Work- 
shop, garage, in 
ter- office, etc. 
Works off any 
small battery. P. 

& P. 4'6. 

DUKE& Co.(LONDON) Ltd. 
621/3 Romford Road, Manor Park, E.I2 

Liverpool St. -Manor Pk. -10 mins. 
Phn: ILFord 6001/2/3 Stamp for Free List 

VALVES M. each. 1,000'a available. Send :or 
Li t. 

CONDENSERS. 100 -101 -. ew. Aneorted 
eiectrolytics and pFe. Y. R 

I:: 
. 2l6. 

vlCONTROLS, 20 -101 -. A selection of typa. 
and sizes. P. a P. '2/6. 

SPEAKERS, 715, 6i..., 8in., 7 x 4in. and 3 c 31m 
Ex. o.id. Salvage. P. X. P. 2/3. 
NEONS. 25 box 21 -. IS.H.C.D.P. nttinge) 
Mani- r and 08ua1 reminders. P. ,t P. L -. 

EX- RENTAL T.V. SETS 
Coloured FREE .._r--- _- .--- ,W...,. 17ín. 
LIST. Demonstra- L I I.I O.O 
tions daily from 
our large selection 14in. 

12 months' written is 
E7.I0.0 

guarantee ( f' Carr. l4in.20'- 

Channels for all ' ' Personal Col - 
areas ` lection advised 

AERIALS- RCC/ITA combined Loft and room aerials -from 25/ -. 
un(22,UHF:onl coloor aerials -from 29/6. SEN ll FOR FREE LIST. 

EX- MAINTENANCE TESTED TUBES 
I7in. - 351- I4in. - IS /- 

Carriage 51- Satisfaction Guaranteed 

RE- 

Guaranteed 
one year 

Carr. 1016. Add 
101- refundable 
on OLD TUBE 

(110° Tubes in 
stock) 

GUNNED TUBES 
V 

21 Ill. 99/6 
,;\ 

17 in. 79/6 

15,14 
12111. 

59 6 
I 
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7ite PG1NCHetic 

HOLE PUNCHES 
Instant Type 
-" diameter ... 6/10 ea. 
Screw -up Type 
4.1 diameter Toggle switch 816 

816 
87G 9'- 
88A, B9A.,, 916 

... ... 1012 

f' ... ... 1018 

it diameter Inc. Octal... ... 1314 
I}" 1612 
11" ,. ... ... ... 18110 

2118 it ., 2414 
21}' Meter . 3312 

Complete Set E9.3.6. 
No extra charge for postage and packing 

in the U.K 

Oliver & Randall Ltd 
Dept. 7 

9 KELSEY PARK ROAD 
BECKENHAM. KENT 

Tel.: Beckenham 8262 

TRANSISTOR 

SPECIFICATIONS 

AND SUBSTITUTION 

HANDBOOK 
15'- cost:ge 9d. 

PRACTICAL TAPE RECORDING 
by P. 1. Guy, 7'6, Postage 6d. 

SERVICING TRANSISTOR 
RADIOS & PRINTED CIRCUITS 
by L. Lane, 421 -, Postage If -. 

THE TRANSISTOR RADIO 
HANDBOOK by D. L. Stoner and 
L. A. Earnshaw, 441. Postage If -. 

THE AMATEUR RADIO HAND- 
BOOK. An R.S.G.B. Pub.: 34f -, 
Postage 2' -. 

RADIO AND TELEVISION TEST 
INSTRUMENTS by G. J. King, 
251., Postage If-. 

RADIO, TELEVISION AND 
ELECTRICAL REPAIRS by R. C. 
Norris, SW-, Postage 2' -. 

RADIO CONTROL MANUAL 
by E. L. Safford Jnr., 25' -, Postage If -. 

COMPLETE CATALOGUE I' -. 

BRITAIN'S LARGEST STOCKITS 
of British and American Technical Books 

THE MODERN BOOK CO 
19 -21 PRAED STREET 

LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9 -6 p.m. 

PRACTICAL WIRELESS 

SENSATIONAL HALF 

1107 

PRICE OFFER! 
THE FAMOUS 

'Continental' 
RADIOGRAM 

AT 

HALF PRICE! 

Easily fitted 
No soldering or Technical 
knowledge necessary 
Fits almost any cabinet with 
minimum trouble 
Modernises your old radiogram 
3 wave bands, Medium Long and 
Short 
Complete with two IOin. elliptical 
Hi Flux loudspeakers 
And Hi Fi 4 -speed stereo /mono 
automatic record changer 

Only £29 -19 -6 
Built -in ferrite rod aerial 
Piano key switching 
Luxembourg and Caroline 
received ,n full strength 
Listen to U.S.A. Russia, Africa, 
Canada and even Australia in 
your armchair 
Unique Lewis Radio 365 day 
guarantee, even on all the valves 
All British make 
Everything brand new and fully 
guaranteed 

SPECIAL terms available of £3 deposit followed by 18 monthly pay- 
ments of £1.14.6, postage and packing 15/- extra. 

INDIVIDUAL CABINETS SUPPLIED ON REQUEST 

EMD radio 
Avoid disappointment send cheque or P.O. immediately 
LEWIS RADIO (P.W.35), 100 CHASE SIDE SOUTH - 
GATE. LONDON, N.14. Telephone: PAL 73319666 

RADIO CLEARANCE LTD. 
27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188 
Trade enquiries invited. The oldest component specialists in the trade Est. 35 yrs 

LOUDSPEAKER BARGAINS STILL AVAILABLE 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to otter these units at THE LOWEST PRICES EVER! Don't miss this golden opportunity to obtain a first -grade permanent -magnet OUDSPEAKER off the production line at LESS THAN THE 91ANUFACTURF.It'S COST! Read ear:dons the prepared list below and choose lust the right speaker for the Job- COMP IRE THE PRICES AN yWIiERE! SELLING FAST -STOCKS CH ANGING RAI'll)LV. 

e 'U11El1ULE I F LOUDSPEAKERS AVAILABLE 
Diameter Oaten lisped. Diameter Oases lisped- Diameter Oars. loped in en en In in in En n 
inches lid. name PHee Meta lines alone Price inch. lines ohms Price 

2 7000 80 8/- 31 7000 35 818 5 7001) 3 8/8 
21 7000 85 8 8 SJ 9600 50 1018 5 7500 3 9/- 21 7000 50 88 4 7000 25 1118 5 8500 3 9/8 7000 80 6/- 4 0000 35 10/8 

/8 5 9500 3 10 
2* 
3 8500 3 10/- 4 7000 35 11 /- 
3 6000 5 818 4 9500 33 11 /8 5 9500 15 10/8 
3 7000 5 6/- 4T.vtr.10000 3 1118 7 9500 25 10/8 
3 7000 35 9/- 4 9500 15 181- 5 9500 35 11/8 
31 9500 3 10/8 5 0000 61- 63 5800 3 11/- al 9500 x 10/8 

Ganes /meed, Daum Impel Gauss /roped. 
Elliptical in in Eitipang is in Elliptical in in 

She lines ohne Price Elm lines ohms Price Size lines ohms Prim 
5 x 3 6000 3 7/8 8 x 4 9500 35 12l. 8 x 21 9500 3 10 /- 
1 x 3 7000 8 81- 7 x 31 7000 3 9/e 8 X 21 9500 4 10 /- 5 a 8 9000 3 8/8 7 x 31 9500 3 10 /8 8 x 5 8500 3 11/- 5 x 3 9500 3 9/- 7 x 4 9500 3 11/- 
8 a 4 8000 3 8/6 7 x 4 9500 30 12/8 
8 x 4 7010 8 9/- 7 x 4 9500 35 12 /e 
8 x 4 8500 3 9/6 8 a 21 6000 3 8/8 
8 x 4 9500 :i 10 /- 8 x 21 7000 5 9/- 
ALLOW 2/- each Speaker for postage and packing and handling charge and please specify the 

'-xact requirement. -the nearest available will be sent. 

SELECTED BARGAINS 
Beautifully geared AM /FM 2 gang Condensers, 4/6: AM /FM IFT'S 465 kc /s and 10.7 Mc /a 

compllete, reeady to switch on,a79 /6:sSentercellkrectiferrs R3/2D- D3-22 -1 YA2/6leach. DIODES-0A79, 0A90, CG46H, GD10, 2/- each. 
TRANSISTORS: 0C45 4/8. PXA101, 3/9. AF115, 4/6. Sub min. Germanium diode 1/8. Ml diode 8d, each. Silicon diodes, 3)0 p,i,v. 20'1 mA, 1/- each. 400 p.l.y., 330mA, 2/8 each 
please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogue -our stocks move too quickly! Kindly make provision for additional postage 
and packing charge to avoid delay. Ternie: Cash With Order or C.O.D. on Orders over 10/ -- 
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A QUALITY RECORD PLAYER FOR IO GNS ! ! 

(FULLY AUTOMATIC) ASSEMBLED in 30 M INS. 

REF: NO. KII6 Fully Auto 
Cabinet Size It x I51 x 8. Complete Kit 10 gns. plus P.P. 616 

includes very latest BSR.UA25 Superslim. Tasteful cabinet in 

2 -tone Resins. Vynair and Gold /White Trim. Cut out Motor 
Board 7 x 4 P.M. Loudspeaker. Printed circuit amplifier. Double 
wound Mains TX A.C. 240 volts. Entirely safe and reliable. Separate 
switch, tone and volume controls. Six simple connections to make, 

FULL instructions supplied. Guaranteed 12 months. Complete down 
to the last washer !I 
REF: K82 De Luxe Version of above 

Cabinet 17 x 151 x 8 of pleasing design. Includes 8 x 5 top quality Loudspeaker an d 

Hi -Fi performance Amplifier. 111 gns. plus P.P. 616. 

REF: K500 Single Record Player 

TRANSISTORS Only £8.0.0 +P.P. 6/6 
Cabinet 14 x 13 x 61. 
N.B. Plays I2in. record with Lid closed. 
Complete with T.U. 12. Single Record Player. 
Other details as K.116. 

Í.A120 4Y6 AF128 10/- OA81 1/9 
AC113 AF127 9/6 OA90 1/9 
(OC81D) 5/6 AR1 100 PIV OAZ207 8/- 

A154 600mA 4/- 0C26 8/- 
(O081) 5/6 BY100 7/6 OÇ5 12/- 

ACM BY101 6/- 0Ó36 17/6 
(0071) 4Y- BY114 6/- 0042 6/- 

{Ó T116ÓÓ 55) 6/6 ÓE4 Ìe 0045 Ì- 
AC157 GET115 9/6 OM 81- 

(N1i1413) ET116 7/- 0071 4/3 
7I- GET871Á 3/- 0072 5/6 

AD140 25/- MA"-uff. 8/6 2 s 007216/- 
ADT140 15/- MA 5120 7/9 0074 8/- 
AF114 111- MA9121 8/6 0075 5/6 
AF115 10/8 /TETI a 0081 5/6 
AF116 b/- .A;44) 51- 0082 10/- 
A7117 51- NS'T404 

0083 4/- 
Ali 118 20/- ' 80(35)10/- 00139 s/- 

00169 6/6 
Ag'YJI 11/- OA70 2/- 0C170 8/6 
Api! 1016 0A79 2/- 00171 6/- 

SLI:AII.NS REC"TIFIERS 
13.30 0.400 9/4 
B.30 C.600 13/6 
B.30 0.1000 22/6 
E.250 C.50 8/3 
2.250 C.75 13/6 
E.250 0.85 11/3 

B.250 C.100 14/3 
13.250 C.125 15/5 
)3.250 C.150 17/7 
B.250 C.250 22/4 
E.250 C.300 25/- 
13.300 C.120 24/2 

WESTINGHOUSE RECTIFIERS 
FC.31 (14RD-1-2-8-3) .. 
FC.116 (18RD-1-1-16-1) ., 
FC.117 (18RA-1-1-8-2) ,. 
FC.118 (1820-1-1-8-1) .. 
FC.124 (18110-2-2-8-1) .. 
FC.130 (18110-2-2-10-1) ., 

FC.141 (16RC-1-1-16-1) ., 
FC.142 (16RD-2-2-8-1) 
FC.144 (16RD-2-2-10-1) ., 
FC.146 (18110-2-2ô-1) -, 
FC.148 (16RC-1-1-8-1) .. 
FC.150 (162E-2-1-8-1) ,. 

26/6 
7/8 

12/6 
5/- 

.. 16/4 
19/- 

.. 10/8 
12/10 

,. 14/8 
12/- 

.. 4/10 

.. 10 /3 

CHARGER RECTIFIERS 
12 volt 1 amp contact cooled.. .. 
12 volt li amp fin type 
12 volt 2 amp fin type ,. 
12 volt 4 amp fin type .. 
12 volt 6 amp fin type .. 

5/6 
.. 6/9 
.. 7/8 
.. 12 /6 

18 /- 

SETS OF TRANSISTORS 
Set No. I: comprising 0044, 2 x 0045. 0081, 

matched pair OCR. 20/ , 
Set No. 2: comprising 0081, matched pair 

0081, 12/6. 

CATALOGUE 
Our latest 1984 /65 Catalogue Is now avail- 
able. Copies have been sent to many of 
our regular customers. If you have not 
received your copy please drop us a card. 
Please send 1/- in stamps. Wholesale 
terms to Schools, Universities and Busi- 
ness 

apaplyCatalogue usiness letter 
heading. 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d. Minimum Parcel 
Post charges 2/-. Please include 
sufficient postage with your order. 
Minimum C.U.D. fees and postage 
3/6. These Postal Rates apply to 
C.K. only. For full terms of business 
see inside cover of catalogue. 
Personal shoppers 9 a.m. to 5 p.m. 
Mon. to Friday, Saturday 10 a.m. 
to 1 p.m. 

ALPHA RADIO SUPPLY CO., 103 LEEDS TERRACE, WINTOUN ST., LEEDS 7 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Our latest 30 watt Amplifier. For cabinet fitting 
17 GUINEAS plus 15 /- carriage 

Other models still available 
Send for details. Credit Terms Arranged 

STROUD AUDIO 
PAGANHILL LANE, STROUD, GLOS. Stroud 783 

MARCONI TF-643B. Absorption wavemeters. 20 to 300 Mc /s 
in 4 ranges. Individual calibration charts. Accuracy 1 %. 
50µA 24ln. panel meter. No power supply required. New tond. 
in original transit cases. 25.19.6. Carr. 7/6. 

AERIALS VERTICAL 32ft. Ten heavy duty (Screw together) 
rods (3ft. z 0/n.) separate 141t. wired through whip, base, guy ropes. 
insulators, hammer etc. In canvas golf -type bag. Unused. 59/6. 
Carr. 10/6. 

MARCONI TF- 888/3. Portable receiver tester. Combined Sig. 
Gen. (70 Kc /s to 70 Me /s) and output meter. Crystal checks 
(500 Kc /s and 5 Mc/s). A.C. mains operation. Modern Eqpt. 
Tested and guaranteed. Inst. Book and Oct. 239.10.0. Carr. 10 / , 

SILICON RECTIFIERS. Type BY100 (in. x lin). will handle 250 
volts up to 500 mA. Replaces any TV metal rectifier. BRAND 
NEW -not seconds. 71 -. 

VHF COMMUNICATIONS RECEIVER R -1949. This is the 
Air Force version of the well -known Hallicrafters S -27 or S -36. 
Covers 27 to 145 Mc /s. in three wavebands. It is complete with 
all valves, stabiliser. "S" meter etc., but requires an external 

ats cicoud and Picks police, 
amateurs e . 

to give 
be used for mobile operation. 

Tested and in good condition. 217.10.0. Carr. 10 /, 
AR 88 VIBRATOR PACKS. For 6V. operation. Complete with 
vibrator and OZ4 rectifier. NEW in original cartons. 15/ -. P.& P.5/-. 
AR 88 SPARE VALVES. Complete Set of BRAND NEW individ- 
ually boxed original valves (1-4), 50 / -. Plus 2/6 P. & P. 

MOVING COIL PHONES. Finest quality Canadian with 
Chamois ear muffs and leather covered headband. With lead 
and Jack plug. Noise excluding, supremely comfortable 
BRAND NEW 22/6. post 1/6. 

MAGNETIC COUNTERS (ex. GPO). 4 figures to 9.999. Coils 
5000 for 24V. operation. Tested. (No reset). 5/- each. P. & P. 1/6. 
SPECIAL OFFER! 10 for 30/ -. P. & P. 6/ -. 

MICRO AMMETER. 0500µA. Made by R.C.A., Weston 
Westinghouse and other famous American manufacturers. 
Circular 211n. flush panel mounting. Dials are engraved 0-15 
0-600 volts. As used in the American version of the "19 SET ". 
TESTED AND GUARANTEED 15 / , 

HEAVY DUTY TRANSFORMER. Input 220 to 250 volts A.C. 
mains (tapped every 5 volts). Output 50V. at 15 amps. A really 
rugged Job, very conservatively rated. Size 74 x 59 x 7in. Weight 
28 lbs. ONLY 25.1,9.6. Carr. 7/6. 

CHARLES BRITAIN RADIO LTD. 
I I UPPER SAINT MARTINS LANE, LONDON W.G2 

TEMple Bar 0545 
Shop hours 9-6 p.m. (9-1 p.m. Thursday). Open all day Saturday 
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NEW 
N 

notjustlbut2 
NEW TUNER- AMPLIFIERS 

model 127 Stereo (37.10.0 model 127 Mono Q6.I0.0 

Optional case (both models) 
TEAK & VINYL HIDE L3. 10. 0 
For full details, technical specifications and 
list of over 300 stockists, post coupon or 
write mentioning PW. 3.65. 

Name 

Address 

PW. 3.65 

v 

s 

ARMSTRONG AUDIO LTD. WARLTERS ROAD, LONDON N7 

NEW CONSTRUCTORS' PARADISE - FAST POSTAL SERVICE 
ADASTRA 3 WATT 

AMPLIFIER '- 
l 

Retie fly t V 
t ,ce l 1 l e t b 

- ail¡ 
uilt 'British Mole -Y ` 

imp,lUir. Separate It, Treble and kohl,. 
controls. Separate high quality 
6uished trout panel. Output, 3 Waite 
into 3 ohms. Excellent mains 
transformer ''00 /250 volts AC Input 
Enamelled chassis. Size 9 x 7 e 410. 
Price 8918. Post and packing 310. 

LINEAR DIATONIC IO WATT 
HI -FI 
including pre -amplifier 
¡Aria linear push -pull. Two eel t 
controlled rlled nput sockets ox cram, 

I t t I t l ' I Y r to e , a 1 

Its I l p t a r Maximum 
t lt PIII s oyer l; w t t 
p a control Bass, Treble and 

toluene . Output 3 or 15 ohms. 
Reserve power supply for ti mer etc. 
Price 413.2.8. Poet and packing 9/6. 
Chrome handled protective cover 
available at 25/-. 

QUALITY j =- 
MULTI- / 
METER f 
1 ket - e ,/. 

i 'i s lib" _ 

I l ' 

g t t l 

P - 

At r 
.e ] ranges, 
l' w to I50 vol ts, O l0 1,000 
volts. Same range when switched to 
AC. Current range U to .160 ¡ILA. 
Resistance 0 to 100 K ohms. Weight 
only 3 oz. Sturdy Instrument COTO piste 
with test prods. battery, luAructlone 
etc. Prior 35/ -. Post and packing 2/6. 

SLIMLINE CRYSTAL 

MICROPHONE 
With aluminium die east casing attb 
vutin chrome finish. Immrporatee 

locking switch. o et with 
chrome stand holder etc . etc. 

'sensitivity 51 Frequency 
Response 10.000 Cycles. 

of 
o 

ver 500,000 Price 
47/8. Pat mid ng $/.. 

FOUR 7 
TRANSISTOR 

SENSITIVE 1 
LOUDSPEAKERS 
tat re 

k 
,itn, i ohm 

"rand u n I t stocks 
last., 

p 
m 49/6 1 t d packing 1/6. 

Heavy duty I watts, 1 10 Loud- 
speakers. B die-cast chassis. 
t 15 ohms. Speech coil. I oquency 
response 30 to 14 .000 Cycles. Prise 
gá.10.0. 

CRYSTAL 

SET 

Reach 
built 
and 

omplet 
with pe nnl 

... - 
-_Iy 

t' 
-- 

` 

TRANSISTORIZED 
SIGNAL INJECTOR AMPLIFIER 

(Ready emit) 
only 4 x 1! x 

jti . I hf C , 

I A 
.,e°,.osexi; /g1.. 

Complete with batteries, extra long 
probe and full instructions for fault 
tracing on radios or television seta 
(shows alternate black and white 
bare when alerted into a television/. 
Will pay for itself over and or-or again 
lu G.oIl finding. ?me 37/6. Post and 
packing ., 

Im- Includes 
Catgut transformer with stand. 

3 ohms output, and four 
output from tors giving nearly i watt output from 

=taudani 9 volt PP3 type batten. 
Complete with foil instructions. 
price 87/8. Post and packing it -. 

LINEAR 
AMPLIFIERS 
Stereopnon, An,pnhei. Iwo ehanne, 
high Impedance Input. Sensitivity ,s 
high enough to load fully the output 
when connected to practically any 
make of stereo :lead. Can also be used 
for normal heads. Output as stereo In 
excess of 3 watts, and as monaural 
over 6 watts. Separate volume tone 
and balance controls for 3 ohms 
speaker. Mae 9 x 7 x 510. Price 47,19.9. 
Poet and packing 3/6. Attractive 
watching protective cover 25/-. 

earphone et e. -) 
Hire 31 a a v ]in. in beautiful 
plastic ease. 
Price 16/ -. Post and packing 1/6. 
(Meal Christmas Present). 

MAINS RADIOS° 
5 Valve Superhet Circuits P 
Attractive hustles plastic eases. 
200/150 volts. Medium waves cover- 
age. Price 97/0. Poet and packing 1/6 
Makes Ideal Christmas present 
All waves models 7 gts), 

TRANSISTOR RADIOS 
a Transistor covering Medium waves 
beautltmly boxed and complete with 
all entree. Prise 691& Poet and 
Packing 2/6. (Two wave model. 96/9). 

PP3 BATTERY CHARGER 
Same size as PP3 battery It either 
replaces it by plugging into the mains 
or charges your PP3 Battery. Boxed 
with full details etc. Price 17/8. 
Poet and packing 1/6. 

CONCORD ELECTRONICS LTD. 
(Dept. P.W.J. 3i 9 WESTERN ROAD, HOVE, SUSSEX. 
C.O.D. 3/- ex. Catalogue of every item in stock 1/- post free 
MAIL ORDER ONLY. 
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We are stockists for 
VEROBOARD 

The perforated Copper Board for 
Modern Circuitry 

.15 x .15 pitch. 
2.5 x 3.75 .. 3/- 
2.5 x 5 .. 3/8 Spot face cutter 9/- 
3.75 x 5 .. 5l- 
Special Veropins, Pkts. 200 ,. 14/- 

P. & P. on all items i/ -. 
S.A.E. for price list. 

TRANSISTORISED 
MORSE OSCILLATOR 

Fitted 21ín. Moving Coil Speaker. Uses 
type PP3 or equiv. 9 v. battery. Complete 
with latest design Morse Key, 22/8. plus 
1/6 P. & P. 
TRANSISTORS -1st Grade only, no 
seconds, no rejects, no surplus. 
0028 17/- 0077 9/- GET105 10 /- 
0029 18/- 0081 8/- GET573 12/6 
0041 7/- 0083 6/- 2N706A 17/6 
0C44 6/8 0C139 12/- 2N458 20 /- 
0045 5/- 00140 19/- 513345 7/6 
0071 5/- 0C171 10/6 AC107 14/8 
0072 71- 0C200 10 /6 AF114 11/- 
0073 81- 00201 21 /- AF115 10/6 
0075 7/- 00203 14/- ÁF116 10/- 
0076 6/- GET104 61- AFU7 9/6 

'Available in matched pairs. 
SIEMENS SEALED H/S RELAYS 

H96A, 2.2 ohm p2.2 ohm, new .. .. 12 /8 
H69B, 50 ohm P50 ohm. new ., 12/6 
H96C. 145 ohm p145 ohm, new .. .. 12/6 
H96D, 500 ohm p500 ohm, new .. .. 12/6 
1396E, 1700 ohm r1700 ohm, ex- egiltp... 16 /8 

3.75 x 3.75 .. 3/8 

PRACTICAL WIRELESS March, 1965 

BUILD A P E tF ICIE 87S 
ROBE UNIT 

The ideal instrument for workshop, lab. or 
factory. 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 
e unit for infinite variety of speeds, from 1 

flash in several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/6 plus 3/- P. & P. 
NSP2 CV2296 STROBOTRON FLASH - 
TUBE made by Ferranti brand new, I.O. 
base. Price 15/ -. P. & P. 11 -. 

ZZ 

VARIABLE (`41 
DO VOLTAGE 11 

TRANSFORMER Post Poid 
Input 230 v. A.C. Output 
0 -260 v. at 1 amp., fully 
shrouded. new. Also available 
2.5. 4, 5, 8, 10, 12. 20, 37.5 and 
50 amp. Write for details. 

- LIGHT SENSITIVE SWITCH o.. 
Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell, Relay. 
Transistor and Circuit, etc., price 25/- 
plus 2/6 P. Sr P. ORP .12 including 
circuit. 10 /6 each, plus 11- P. & P. 

a,o 
D.C. AMMETERS 

0-15 amp. D.C. M -Coil tin. round .. 12/6 
O5 amp. D.C. M.I. 21ín. round .. .. 1116 
0-500 Microamp sub -min. 11ín, dia. 

Scaled 0-1 mllllamp. .. .. 9V- 
Postage extra. 

SERVICE TRADING CO 

PADGETTS RADIO STORES 
OLD TOWN HALL 

LIVERSEDGE, YORKS 
Telephone: Cleckheaton 23011 

USA Bomb Computors In original transit 
case. full of gears, motors, vidor counter, 
gyro, etc., 37/ -, carriage 10/-. 
PCB., 12 volt Vibrator Pack, in original 
Packing case, 25/ -, carriage 8 / -. 
RAF Sighting Heads. Complete with lamp 
lens, etc. No details. Packed 1a o iginal 
metal case, 15/-. carriage 101-. 

Single Phase 240 volt, 1400 r.p.m.. t h.p. 
motor with pulley. 26/-, less pulley 24h 
fully guaranteed. ex washing machine. 
Carriage 8/6. 
One sixth h.p. motor, 240 vOlta. 15J post 
6/9. 
New Indicator Unit, CRT 100, complete 
with two tubes, type VCRX393 and VCRX298 
plus 21 small valves, relaye removed, 57 / -, 
or less valves 32/ -. carriage 10 / -, Sorry no 
details on the unit. 
New lIlo. Speakers with built -in Tweeter. 
15 or 3 ohms, 28/6, post paid. 
P.M. Speakers, all 3 ohms ex TV sets. 
6ín. round 6 x 41n. and 51n., 3/ -, post 2/- 
6 for 20/ -. Post paid. Bin. round 6 / -, post 21 -. 
7 z 4ín. 5/ -, post 2/ -. 

VALVE LIST 
Ex equipment. 3 months guarantee 

Eh91 
1P0L80 
E0082 
EY51 
EY86 
EBF80 
EB91 
EL38 
EF91 
6F1 
6F14 
6F15 
1002 
10F1 
10P13 
10P14 
20D1 
20L1 
20P1 
20Pí 
20P4 

1/6 
2/- 
3/- 
2/6 
5/- 
4/6 
9d. 
5/- 

90. 
1/- 
5/- 
5/- 
5/- 
L- 
5/- 
5/- 
2/- 
5/- 
4/' 4/- 
8/6 

11801 
U281 
U262 
U329 
KT36 
5U4 
6V6GT 
6X5 
6K25 
6P25 
6134 
PY33 
PY80 
PY81 
PL81 
PL82 
PL83 
P 
PY82 
PCF80 

8/6 
5/- 
51- 
5/- 
5/- 
4/- 
4/- 
4/- 
5/- 

3/6 
5/- 
6/- 
3/- 
3/- 
4/- 
3/- 
3/- 
3/- 
3/- 
4/- 

PCC84 4/- 
PC1,82 51- 
PCL84 5/- 
PL36 5/- 
V25 5/- 
VR150/30 3/- 
1T4 1/9 
12ÁT7 3/- 
60116 1/6 
6X4 3/- 
ARP12 1/8 
807 5/- 
EF50 1/- 

Doz. 6í- 

ADOS. 10!- 
6V6 1/9 

Doz. 18 /- 
6K8 1/9 

Doz. 18 /- 
Breaking Up Mark IH Type 19 Sets. 
Meter 500 micro -amp.. 5/ -. Post 1/9. Jack 
Socket. L -. post 6d., doz. 10 / , post paid. 
Jack, 1/6, post 6d. Toggle Switch, metal, 
6d., post 6d., Doz. 10/ -, pest paid. Relay 
type 3000, 1/9, post 1/9, doz. 20/ -, post paid. 
Any other spare send 2/- plus post to cover. 
Reclaimed Tubes. 6 months guarantee, 
14in. Mollard and Mazda 171-. carriage 10 /-. 
17in. aW-. carriage 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prac- 
tical and experimental uses. 
12 volt 36 watt AC /DC SSC 6/6. P. & P. 1 /-. 
12 volt 60 watt AC /DC SBC 8/6. P. & P. 11 -. 
Transformer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. 36 watt. 16/6. 
P. & P. 2/6. Input 200 -240 A.C. Output 12 volt 
A.C. 60 watt. 22/8. P. & P. 3/6. 

Set of four colours FLUORESCENT Paint. 
Orange, Yellow, Green and Red. In loz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs. 9/9. P. & P. 1/6 
VAN DE GRAAFF ELECTRO- STATIC 

GENERATOR, fitted with 
Motor drive for 230 v. A.C. 
giving a potential of approx. 
60.000 volts. Supplied absolu- 
tely complete. including 
accessories for carrying out 
a number of interesting 
experiments. andfull instrúc- 

tfons. This instrument 
is completely safe, and 
ideally suited for School 
demonstrations. Price 
96.6.0, plus 4/- P. & P. 

A.C. VOLTMETERS 
0-15 v. A.C.M.I. 211n. F.L. 12/6 
0-200 v. A.C. Rect. M -Coil 31)n. TYPE, W23 4$/- 
0-300 v. A.C. M.I. 21ín. F.L. .. .. 22/6 
0-300 v. A.C. Rect. M -Coil 21ín... 29/- 
0-300V. A.C. Rect. M -Cdil 30n. type W23 55/- 

A.C. AMMETERS 
0-1, 0 -5, 0-10, 0 -15, 0-20 amp. F.R. 2lin. die 
All at 21/- each. 

All Mail Orders. Also Callers at: Personal Callers only: 9 Little New - 

KnStI 

port St., Ger 0578 

Telephone: Kingston Closed Saturday (off Leicester Square) 

2 METRES 4 
The thrills df VHF Amateur' Radio 
Mai now be yours for as low as 42/8 
complete kit (by post. carriage and 
packing 218 extra). Tuning range 
70-150 Mc /s, Stamped addressed 
envelope for free copy of literature 
and full details. Newcomers to 
Short -Wave Radio ask for details of 
the famous "Globe -King" kits and 
receivers Home and Overseas Sales. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

COMMON (ORE SERIES 
The following is one of the many letters 
of appreciation that we have received in 
connection with this series. 
'Some time ago I was fortunate in ordering 
a set of "Basic Electronics" and now that I 
have had time to read and digest their con- 
tents I should like to record the pleasure 
and gratification I derived from their simple 
and unique presentation of what has hither- 
to been regarded as a difficult subject to 
grasp. Indeed I have no hesitation whatso- 
ever in wholeheartedly recommending them 
to my friends, the only regret being that 
they were not available years ago. I should 
now like to order "Basic Synchros & Servo- 
mechanisms" and enclose a cheque to the 
value of 34/- for that purpose and eagerly 
look forward to their delivery. May I add 
that I have no objection to your using this 
testimonial should you so desire since they 
are truly "value for money ". indeed they 
would be cheap at twice the price.' 

J. PenlfnOton, Confah's Quay, Chester 

Take advantage of our SEVEN DAYS 
FREE TRIAL to inspect a set of these 
highly successful training manuals by 
signing your name on the coupon pro- 
vided on page 1080 

SELRAY BOOK CO.. 
e9, Hayes Hill, Hayes, Bromley, Kent. 

RES'CAP. BRIDGEA, 
&9'62x6. 

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 

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 87/8; 14 element 
75/-. Chimney Arrays Complete, 9 ele- 
ment 721 -: 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 'Toting 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 / -. 
I.T.V. (Band 3). 3 Ele- 
ment loft array 25/ -. 5 
element 35/ -. Wall mount- 
Mg. 3 element 351 -. 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 8d. 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 80. stamps for illustrated lists. 

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

3b Godstone Road, Kenley, Surrey 
CRO 2527 
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Head Office and Warehouse: 
44A WEOTBOURNE GROPE 
LONDON W2 
Tel: PARE 6041 /8/1 

Z & I AE11O SERVICES LTD. 
Please +end all correspondence and Mall Orden to the Head Office 

When sending cash w.th order, please Include 2/6 In T for postage nod handling 
MINIMUM CHARGE 1/8. No 0.0.D. orden accepted 

Retail Shop: 
86 TOTTENHAM COURT ROAD 
LONDON W1 
Tel.. LANgham 8408 

Opp2 el-SAK6 7/-81.18 8/-201.1 
OB2 8/- BAMa 4/- 6Q70 8/- 20P1 
OB9 8/- BANG 10/- 8L7GT 0/-10P9 

OD8 6/. 6.4Q6 8Ì-0040TT10Ì620P6 
1 A66T 6/- OARS 0/. 6Ue 7/O 26A80 
1A7GT 11/.8A870 82/08V8 9/-96LBOT 
1GBGT 7/. SATO 4/-6V8GT 7/025Z4G 
HUNT 7/. DAUB 6/- 6X4 4/.20'36 
1L6 17/. (SAVO 8/- 8X6aT 6/0 ZOGT 
1N6oT S/- 8R7 6l- 6Y6G 8!- 30015 
1Q6aT B/- eB8 7B7 8/- 30C17 
IR4 8/. BBAO 49 7C6 "/- 30F6 
11t6 61- OHMS 6/- 7D8 7/. 30E11 
184 6/- OBRO 7/.7R7 111/. 3OL17 
185 4/8 6BJ6 8/. 787 16/- 30512 
1T60T 6/-OBK4 80/.9BWO 7/.801'19 
1U4 6/-OBK7A 8/.907 7/-3051,1 

14/..966 
14/- 957 
12/- 968 

4/0 20P4 

8/- 
5/- 
4/- 

DYOO 
F.88CC 
EAB80 

8/- 
14/- 
7. / 

EAF42 8/8 
12Ì-16898 8%. F.B41 5/- 
6/- 6703 10/- EBC38 7/- 
8/-6080 26/- EBC41 7/. 
7/-0146 87/6 EBC81 a/8 
7/8 9002 6/8 EBF80 818 
8/6 AZl 9/. EBFeS 7/6 

10/. AZ41 6/8 EBF89 8/9 
12/. C10 6/. EON 12/6 

9/- CBL1 16/- 2Cts0 8/- 
11/. CL88 9/. EC88 18/- 
13/. CY31 OM E090 8/e 
10/- DAU32 7/- ECC31 6/- 
14/- DA F91 4/0 ECC32 4/- 
11/81)AF92 8/-E('C40 9/. 

11/. 813516 /-1oc1 1o/-AIRST QUALITY 1X2A 7/. eBQ7A 8/- 10C1 i/ - 
- - 

1U5 

1X2R 7/- 8BR7 11/01001 71- 

2U21 18%- sBé78 111/. 1023 lé%- 
3A4 4/. BBWO 9/. 10F9 10/- 
eA6 7/.OBW7 9/.10510 9/- 
306 4/-604 11/81ÚL1 7/0 
8Q4 8/S 6C31 111/-10LD11 10/. 
85aT 6/6 WHO 6/. 10513 12/0 
364 6/- 6C1)80 17/- 10514 111/5 

EF40 
EF41 
1542 
EF54 
EF66 
EF90 
EF93 
EF85 
End 
Ep'99 
E F91 
E593 
EF94 
EF98 
EF95 
EF183 
EF184 
21,580 
E L38 
21.34 
ELM 
E1.41 
EL42 
ELM 
11.84 

BRAND Ee 
E1.89 VALVES EL821 
I' Myl ILV4 6/5 8CH6 0/- 12AH7 6/. 80PL13 11/- DAF90 5/. ECC84 8/6 FM34 4THA 10/- ECU W. 12.4.118 11/. 11/-DFBd e/-El;/;8b 8/8EM80 6B40Y 9/-6CW4 18/.12AQ5 7/.36L6OT 7/-.ÚF72 7/- EMS 10/-EM.91 6T4 8/- 6004 15/.12ÁT6 6/-S6W4 6/- Dh91 8i. ECFSO 7/8 EM84 51140 6/- 6F6 8/. 12AT7 4/. 36240 4/- 0596 O/- ECF82 7/6 6U4GB 8/6 827 6/- 12AU8 5/. y6'LM1T 8/. DK91 1/. ECF96 10/- EM85 

0V40 8/6 6280 6/-12AU7 6/- 50A6 12/. DK92 7/8 ECH21 10/. EM87 
6Y3OT 6/- 6211 0/-12AX7 O/- 60115 7/. DK90 7/6 ECAS6 181- EN3l 
6Z3 6213 0/- 6/5 128A6 81- 3006 8/6 DL66 12/- E0H42 8/- EN32 
65.40T 11/.8517 8/-19828 Id. 60CD6026/-DLBB 10/. ECM 11/-EVSt 6/30L2 10/- 8523 9/01211H7 8/- 50L8GT 8/6 DL69 12/8 ECH83 7/O EY 81 
BA8 8/- 6224 11/.1221 S11- 95A2 8!6 DL70 7/. ECL90 0/O EY83 
6AB4 6/1181,28 10/-12J70T 7/8 807 9/. DL73 12/- ECLg2 7N EYe6 6AG5 8/5 6233 6/-12K76T 77/. 882 80/. DL92 6/- 101.93 9/- EZ80 eA07 4/.634 9//-12X8 10/- 988A 14/. DL96 5/8 ECLB(S 8/6 EZ81 6AH8 10/. 8J70T 7/0 12Q70T 6/- 931 A 80/. DL99 8/6 EF3(S 4b 0732 6AJ5 9/. 6X7 6/.19AQ6 9/. 934 5/. DM70 6/- EF37A 8/- OM 
OAKS 6 WHIT 7/11 son 16/ 955 3/. DY80 7/- F.F39 6/- KT86 

dl-KT88 
7/0 
O/- 
9/-NSP2 
8/-OCP71 
6/- 

10/-ORP60 
8/- 
7/- 
4/6 
4/- 
4/9 
8/.30088 

10/. 
6/. 
8/- 
8/- 

10/- 
12/8 
10/- 
17/8 
8/- 
9/. 
8/8 
6/- 
8/- 
7/8 
4/- 
61- 
9/8 
8/BPLBl 
7/6'SL82 
8/-5L83 
6/1.-521:08004 
7 

l0/-PY31 
10/- 

7/- 
B/. 
S/8 
0/O 
6/8 
4/8 

10/- 
10/. 
19/- 

20/- 
N78 16/- spei 86/- 

ffi/- 
B4/- 

0 RP I2 12/- 
10/- 

5O88 121- 
PC48 12/- 
PC97 9/- 
Pa084 6/8 
PCC86 7/- 

12/- 
P(1C89 
PCC189 10/- 
20280 7/- 
50582 718 
20584 8/- 
PCF801 10/- 
PCF802 10/. 
PC5808 18/- 
PCL81 0/- 
PCL82 7/. 
201.83 8/3 
501.84 8/.1101042 
20288 9/- 
POL86 9 /.11ÚL82 
PCL86 9/. 
51.36 10 /- 
Pá.38 18/.11542 

7/- 
8/- 
6/6 
8/8 

16/- 
7/- 

2238 9/- 
P1(81 8/- 
5Y82 0/- 
py88 01- 
PY88 8/8 
50800 8/6 
QQVO2.8 

46/- 
QQV03.10 

06/- 

TT13 
11 

36 /. 
52/- TT 

TT22 32/- 
U25 11/- 
U26 11 /- 
U191 11 /- 
l'2111 12/6 
U281 12/- 
U283 14 /- 
U301 12/. 
00463 7/- 
0801 18/- 
114030 7/8 
11A130,80 6/- 
UAF42 8/- 
1111041 7/- 
t1B081 7/- 
118880 0/8 
Uß589 /- 
0111.21 1 1/- 
110084 9/- 
110083 7/- 
UCF80 9/6 
UCH21 8/8 

8/- 
001181 7/- 

8/- 
UCL83 1 0/- 
ÚF41 7/6 

9/- 
ÚF80 6/81:128 
UF86 7/- 
13586 1 0/- 
ÚF89 6/- 
111.41 8/- 
ULe4 8/8 
ÚM80 7/- 
UÚ10 8/. 
ÚY21 8/- 
ÚY41 6/- 
ÚY85 5 /6 
W81M 8/. 
X85 6 /6 
C66 8 I- 
X79 90 /- 
2759 82/- 

TRANSISTORS 
AF114 9/. 0C42 8/. 0C17 8/. 
Ai 115 8/6 0044 O/- 0081 5/. 
AF118 8/- 0043 8/- OC81D 6/- 
A1,117 /6 0070 5/. 00139 32/. 
AF118 20% 0071 6/- O(I170 8/. 
0026 8/- 0072 8/- 00171 9/. 
GUIS 17/6 0075 8/- 00204 10 /8 
01315 16/. 0O76 ß/- 
R.C.A. 24310 (0046); 2N412 (0044) 
118 each. 
02.1114 5/6. 022115 7/ -; 021673 90/.. 
82MICONIIßOTOR RECTIFIERS 
ßY100, 800 5.1.v., 460mA, 7/ -. 
BYZ10, 800 p.i.v., 6 amps, 7/0. 
DD068, 800 p.l.v., 600 mA, 12/8. 
0Á210, 400 p.l.v., 600 mA, 8/8. 
03211, 000 p.i.v., 400 mA, 7/6. 
ZENNER DIODES 
2.26W; 4.25V. 4.72V, 6.25V, 5.76V, 
7.0V, 0.0V -all at 6/6. 
2OOm /F: OAZ20211.6V); 0ÁZ203 (8.22) -all at 8/ -. 

OAZ204 (13.9V) -6/5. 
300mW: K644ß, 12.02 -8 /., 
SEMICONDUCTOR DIODES 
IN21 4/- IN01 4/. 0A90 2/- 
IN23 4/. 0010E 1/0 0Á202 5/. 
1N23ß 4/6 OEI lS 1/8 0X641 5/- 
14.23 9/. OÁ79 2/8 8 %64.2 3/8 

94/- OAS& 8/. 0X646 
IN34A 4/. OAS6 8/. 8X701 4/6 
1472 4/- 0A86 1/0 
POWER UNITS TYPE 884 
Mains powered (230V me,) 19/n. Rack 
mounted fully fused power supply unit 
providing fully smrothed H.T. of 180 to 
270V at 80 mA and LT. of 0.32 Le. at 
4 amp.. Fitted with panel lamp, on-off 
switch, socket for connection of an 
extai ual moving Iron meter for reading 
Input and output volts depending on 
the position of a key switch. 
8eoond hand, In perfect order, 66.10.0. 
Ditto, fitted with moving iron meter 
08.19.8. P. e 2. 161 -. 

FRE TO I MB/ T/O l /s El V Of/ VEERs - THE LATEST EDITION OF ENGINEERING1,OPPdRTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
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 
44 NO PASS -NO FEE" 
Whatever nor age or experience, you eaones afford 
to miss reading 151. tamos. book. Il you an earning 
4m than 830 a week send for your copy f 

.ENOINESBIN0 OPPORTUNITIES" today -FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Ent.. 
Metrical Eng., 

Clvli Engineering. 
Radio Engineering. 

Automobile Eng.. 
Ae enabticaling., 

Production Ent.. 
Building, Plasties, 
Draughtemanahip, 

Television, etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.I.Meob.2 

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

A.M.LM.L 
3.1.0.9. 

B.Sc. 
A.M.I.E.R.E. 

City & Guilds 
Ben. Cert. of Education 

Ele.. eue. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE/21 ), 29 Wright's Lane, London, W.8 

PRACTICAL 
EQUIPMENT 
Basle Praetical and Moore- 
tie Course. for beginner. V 
Radio. T.V.. Elentronioe, 
Etc., A.M.1.E.R.E.. Clip 

Guilds 
Radio Ameteors' EMS. 

R.T.E.B. Conant.. 
P.M.O. Certificate 

Prautioal Radio 
Radio &Television Servicing 

Practical Electronics 
Eleotroatea Engineering 

Automation 

INCLUDING 
TOOLS l ..mow. 

The epecialirr Else. 
Ironies Division of 

NOW env you o 
real/aboraroryrrain- 
ing ar hone with 
practical equipment. 
Ark for derails. 

B.1.E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON NOW 
Please send me your FREE 156.page 

"ENGINEERING OPPORTUNITIES" 
(Write if you prefer not to out page) 

NAME 

ADDRESS_,.._ 

SI B,ECT OR EXAM 
THAT INTERESTS ME 

THE B.I -E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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1112 PRACTICAL WIRELESS March, 1965 

We supply from stock most of 
the components and items speci- 
fied or circuits published in this 
and other magazines and radio 
books. Let us quote for your 
circuit, first grade components 
at realistic prices. 

PW 6 Superher 
PWS.W Convert 
PW Beginners S 

PW Transistor 
PW Mains Pow 
PW Build and 
PW,Transisto 

OUR STOCKS ARE TOO VAST TO AD 

er 
W2. 
Inverter 
er Pack 

Learn Series 
r SW Converter. 

All parts in stock for 
practically all "PW" 
circuits and designs. 
Send stamp with list 
of parts required for 

Quotations. 

CATALOG U E 
90 pages fully detailed 
and illustrated with 
hundreds of new items 
and price reductions. 
PRICE 2,6 Post Paid. 

ERTISE -A CATALOGUE IS THEREFORE, A MUST 

MAINS AND 
BATTERY 

RECORD AND 
TAPE DECKS 

(p.p. 316 any type) 

All Decks Complete with Cartridges * BSR UAI4 4 -speed Auto ... E5 16 6 * BSR UA15 4 -speed Auto ... E6 19 6 * Garrard Autoslim Auto . E6 10 0 * Unplugable Hd. Versn. Auto E6 19 6 * Battery Autoslim £8 19 6 * Stereo Version Auto . f7 19 6 * SRPIO 4 -speed Single Player E5 0 0 * SRPIO Battery Version ., E5 19 6 * BSR GU7 4 -speed Single 
Player ... ... ... £5 0 0 * Garrard AT6 with Stereo 
Cartridge Autochanger ... L10 19 6 * AT6 Mono ... ... E10 10 0 * Collaro 2 -track Studio Deck £10 IO 0 * Collaro Studio 4 -track Deck E.13 19 * BSR TD2 2 -track Deck ... 0 19 

P. & P. 316 any type above. * 9 volt Starr 45 r.p.m ... 39/6 * 45 or 33 r.p.m. Starr 9V ......... 8916 * 45 r.p.m. Garrard 6V.....« »...... 351- * 4 -speed B.S.R. 9V S gns * Garrard 9V, 2 -speed, 2-track 
Tape Deck with casette ... 10 0 
Fully guaranteed. P. & P. 3- 

6 
6 

NEW LOW 
MULTI -M 

PRICES 

ETERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateurs, designers 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. 

PT34 I K ohm 
MI 2 
THL33 2 * EPIOK 10 * ITL2 20 * TP5S 20 * EP3OK 30 * 500 30 * EP5OK 50 * EPIOOK 100 * Leat 

volt EI 19 6 
E2 9 6 
E3 15 0 

7916 
89,6 

LS 19 6 
E5 10 0 
E8 19 6 
E8 10 0 
L9 19 6 

her Cases available. 

RECORD /REPLAY /ERASE TAPE 
HEADS 

Marriot Type 
R /RP /3 # track 
record /replay 
head and Mul- 
lard type TS 
erase head with 
mounting post. 
Bargain offer 

151- pair 
P.P. 9d. 

TRANSISTOR POCKET RADIOS 
Ready to use complete with Battery. 
Leather Case. Earphone. P.P. 2/- any 
type. Fully Guaranteed. 
6- Transistor De Luxa ... ... 69,6 
7- Transistor Zephyr ... ... 79,6 
6- Transistor MW /LW ... ... E5.19.6 

TRAN 

9- trassmsto 
Supplied 
batteries 
Range u 
ditions. 
crystal 

SISTOR PORTABLE 
TRANSCEIVERS 
r Portable Transceivers. 
complete with leather cases, 

, aerials, etc. in presentation case. 
p to 5 miles in favourable con - 
Sizes 64 x 3 x If inches. Superhet 

controlled on transmit and receive. 
Price £21 Per Pair. P.P. 316 

TRANSISTOR TRANSCEIVER 
3- transistor crystal controlled version 
of above. Range up to s mile. 
Price L8.19.6 Per Pair. P.P. 216. 

A SELECTION FROM OUR 
STOCKS -NEW PRICES 

See Catalogue for full details. 
Sinclair Micro -6 (to build) 5916 
Sinclair TR 750 amps. (to build) 3916 
Sinclair Micro Injector (to build) 2716 
PP3 9 volt Battery Eliminator 1816 

Tape Jack Tuner 29/6 
10 -Watt Horn Tweeter 2716 
20 -Watt Super Tweeter 69/6 
Two -channel Mixer !V- 
I to 200 Mc /s F /str. Meter -« 59/6 
e -Watt 4- transistor 9 v. 3 ohm 4916 

5 -hole Chassis Punch Kit 4916 
Headphones 2 K ohm 12/6; 4K ohm 1416 

Stereo Headphones 8 x 8 ohm 3 gns. 
Stereo Stethoscope Headset 8 x 8 

ohm 251 - 
Resistor Substitution Box 3216 
Crystal Mono Stethoscope Headset 1016 

Magnetic Mono Stethoscope Head- 
set 1216 

Transistor Signal Injector 351- 
Fully Disappearing Car Aerial 3916 
Test Lead Kit with Pouch 816 

Capacitor Substitution Box 2216 
De Luxe Stereo Headsets with 

E6 junction box 
4- channel transistor mixer 4916 * 3- Transistor MW Superhet 

tuner 6716 * 4- Transistor Superhet MW/ 
SW Tuner £7.9.6 

Transistor Telephone Amplifier 5916 

FM VHF TUNING HEART 
Printed circuit- construction. RF stage and 
osc. /mixer stage, fully tunable 85 to 105 

Mc /s. Completely screened. Requires 
UCC85 (816). Brand new in maker's 
cartons 151 -. P.P. 11 -. 
Supplied with circuit. 

MULLARD PORT CORES 
LAI 1216 LA5 17/6 LA45 1S1- 

LA2 IS,- LA6 2.216 LA2503 IS1- 

LA3 1916 LA9 17/6 LA2504 151- 

LA4 1216 LA I O 17/6 LA2505 17,6 

30 watt Soldering Iron 14/6 P.P. 1/-. 
Tape Demagnetiser 2916 
2 K ohm I in. diam. mag. mit 1S1- 

Antex IS watt min. soldering iron 29/6 
Earphones Mag. or Crystal 51- 
Telephone Recording attachment 9/6 
Crystal Guitar contact mic 12,6 * 7- transistor Record Player or tuner 

amplifier with treble /bass and vol. 
controls, £5.19.6. * 4- transistor 4 watt amplifiers. Kit, 
39/6. P.P. 116. Built 4916. P.P. 1/6. 

RECORDING TAPE 
5in. 600ft., 12/6; 5in. 900ft., 1S, -; 7in. 
1,200ft., 18/6; 7in. 1,800ft., 25, -; 7in. 
2,400k., 2716. Excellent quality. 

SCOTCH BOY TAPE. 3 }in., 300k. 
L.P. complete with spare spool. 
516 P.P. 9d. 

SINCLAIR X10 AMPLIFIERS 
in stock. Kit £5.19.6. Built E6.19.6. 

Also Mains Unit 54/ , 
BUILD A QUALITY TAPE 

RECORDER 
Leaflet on request 

* 6 Valve Printed Circuit designs. 
2 -track or 4 -track units. II gns. 
2- track, 12 gns. 4 track. * Collaro Studio Decks. 2 -track 10 gns. 
P.P. 316. 4 -track EI4. P.P. 316. * Portable cabinets with Speakers, 
S gns. P.P. 3/6. 

Complete Systems 
2 -track E26. P.P. 816. 4 -track £30, P.P. 816. 

Complete in Every Detail 

NOMBREX TEST EQUIPMENT 

All transistor- 
portable units 
supplied with 
full instruc- 
tions. 

Leaflets on 
Request. 

* ISO Kc's to 350 Mc /s generator. RF 

Mod. AF, 8 ranges. Leads, batteries, 
instructions, £9.10.0. * Resistance /Capacitance Bridge, E8.5.0. * Transistorised Power Supply, £6.10.0. * Audio Generator, EI6.IS.0. * Inductance Bridge, E18. 

Fully Guaranteed. 

CRYSTAL MICROPHONES 
(See Catalogue for Full Range) 

Acos 39 -1 Stick Microphone 3216 
Acos 60 -1 Stick Microphone 1916 

Acos 40 Deck Microphone IS1- 
Acos 45 Hand Microphone 1916 

Lapel /Hand Microphone... 12/6 
IOOC Stick with Stand ... 32/6 
BM3 Stick with Stand 4916 
Lapel /Hand Magnetic 8,6 

MINIGRAM PORTABLE TRANS - 
SISTOR RECORD PLAYER KIT, as 

previously advertised. 
7916 P.P. 316 (Battery) 319. 

QUARTZ CRYSTALS 
100 kcls 15, -; 500 kc /s IS / -; 455 kc /s 12,6; 
456 kris 151-; 27.255 Mc /s IS1 -; I Mc/s 
B76 25/, 
Twin Crystal, I Mc /s, and 100 kc /s 2216. 

Over 800 frequencies in stock. 

Henry's Radio Ltd. 
PADdington 1008/9 

303 EDGWARE RD., LONDON W.2 

Open Monday to Sat. 9 -6. Thurs. I o'clock. 

!PLEASE TURN TO BACK PAGE) 
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PRACTICAL 
WIRELESS blueprints 

MOST of these blueprints are drawn full -size and although the issues containing descriptions 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 .., f 
The Savoy VHF Tuner ... ... l 
The Mayfair Pre -amplifier .f 
The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner ... ... J 
The PW Troubadour ... 
The PW Everest Tuner ...} 
The PW Britannic Two 
The PW Mercury Six ... I 
The PW Regency 
The PW International Short Wave Two f 
Beginner's Short Wave Two ... ... 
S.W. Listener's Guide ... ... ...f 
Beginner's 10 -watt Transmitter ...1 
Transmitting and Aerial Data... ... f 
P.W. "Sixteen" Multirange Meter ...1 
Test Meter Applications Chart ...f 
The Celeste 7- transistor Portable Radio 1 
The Spinette Record Player ... ...f 
The P.W. 35 -watt Guitar Amplifier ... 
Transistor Radio Mains Unit ... 
7 Mc s Transceiver ... 

* 

* 

* 

* 

* 

* 

* 

* 

51- 

5f- 

51- 

716 

61_ 

51- 

51- 

5'. 

51- 

5 f- 

5,- 

5 f- 

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- 

5/- 
PW95 216 

PW96 216 

PW97 316 

PW98 3/6 

PW99 4f- 
PW I00 4f- 
PW I01 4f- 

51- 

8f- 
ßf- 

116 

716 

5,- 

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are we able to supply service sheets for commercial radio, TV or audio equipment. 

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 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 dear 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 4th MARCH, 1965 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, MARCH, 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 
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First Class Designs - Proven Unbeatable Performance 
* CIRCUITS AND DETAILS ON REQUEST - FULL AFTER SALES SERVICE AND GUARANTEE * 

CALL IN FOR DEMONSTRATION I 

TRANSISTOR HIGH FIDELITY EQUIPMENT 

IO WATTS and 20 WATTS MONO or STEREO 

c F.l t 

* IS ohm IO watt 
Power Amplifier 

BUILT E5.19.6 z é 

(OR KIT £5.10.0 
P.P. 216) 

5A 

*MAINS UNITS 5916 for one 
amplifier, or 6916 to power 
two amplifiers 

PREAMPLIFIERS 
Mono full function 
pre -amplifier with 8 in- 
put positions. Low 
noise, high quality and 
sensitivity. Gives 10 
watts with one power amplifier 
or 20 watts with two ampli- 
fiers. Size 9 x 2} tin. 

* 3 ohm 10 

watt power 
amplifier 

"REGENT -6" New ! 

MEDIUM and LONG WAVE 
POCKET SUPERHET RADIO 
A New 6- transistor printed circuit 
designed with full coverage on both 
wavebands. Features "Cleartone" 
push -pull speaker output, geared 
tuning and complete set of 1st grade 
components. Moulded two tone 
cabinet size 5 3 I }". Easy to 
follow building details. All parts sold separately. 

Total cost of all parts 85/- P & P. 2/ 
(Battery 2'6 extra) 

Available mid -February 

`CONVAIR' PUSH -BUTTON PORTABLE/ 
CAR RADIO 
UNBEATABLE FOR 

BUILT £5,10,0 P2 /6 
PERFORMANCE AND 

PP 21' Printed circuit 6-Transistor 2- 
6) Diode superhet radio with 

full tuning on medium and 
long wavebands. Quality 
push -pull output up to I 

watt. Attractive portable 
cabinet, size 10 r 7 31", 
with horizontal slow motion 

BAS s {nT vc °M 
- 

turning dial and push button* 
mrm - - -- wave change. Easy to build with superb performance. All parts 

sold separately. After sales service and guarantee. 

£7.19.6 P.P. 316. 

(Batteries 6r- extra) * The finest portable available. 

(OR KIT 991 

BUILT £5. I0.0f2P. 
(KIT 99/6 P.P 

2r -) 

*Brown and Gold detailed front 
panel plate 816 

STEREO 
PREAMPLIFIER 

For use with two power 
amplifiers. 
Size: 9 - 31- I:ie. 
PRICE E 10. 19.6 BUILT 

LRANSISTOR STEREO HI-fl 10.101 

. ' 

MULTI -INPUT PREAMPLIFIER 
Simplified preamplifier for use with one 
or two power amplifiers, 8 inputs. 

PRICE 65/- P.P. 116 

BUILT * Front Panel Plate 616. 

All the above preamplifiers can be used with any valve or trans- 
lator power amplifier requiring 250mV plate for full output. They 
can be operated with two 9 volt batteries in series or from the 
power amplifiers. 

IO Watts R.M.S. music power or 20 watts peak 
power per amplifier. 

P.P. 3'6 
*Dark Brown with 

Gold front panel I2'6 

TWO NEW PACKAGED TRANSISTOR 
QUALITY AMPLIFIERS 

6- Transistor printed circuit designs. Push - 
pull output for 3 to 5 ohm speakers. Can be 
battery operated. 6mV into I Kohm sensitivity 
Response 30 c s to 15 kc,s. Input suitable for 
mics., pick -ups, tuners, etc. 
Can be used with above preamplifiers for mono 
or stereo in any application requiring a low 
distortion low cost amplifier. 
OVERALL SIZE: 2} -. 2 ,.. I } inches. 

4 WATT and 
I# WATT 

4 -watt version 
operates from 
12 to 18 volts. 

If watt ver- 
sion operates 
from 9 to 12v. 

PRICE BUILT 
79/6 P¡6' 

PRICE BUILT 
65/- P.P. 

116 

Total cost of all parts. 

ALL TRANSISTOR CAR RADIO 
I HOUR TO BUILD 

WITH PRE- ASSEMBLED 
CHASSIS AND PANELS 
6- Transistor 3 diode med. 
and long wave superhet 
design. Features double 
tuned ItTS, AVC, perm- 
eability turning with geared drive. Push -pull car filling volume. 

I Full tuning on both wavebands. A high sensitivity printed 
circuit professional design to fit any type of vehicle. Case size 
7 4 .: 2 ". For 12 volt positive earth or dry battery. All parts 
vailable separa-ely. 

THE "ROADSTER" £8.19.6 Total cost to build P.P. 3,6 
7 < 4 " Hi -Flux speaker with baffle and car fixing kit 201- extra. 

` VHF TRANSISTOR FM 

TUNER 
HIGH STABILITY - 

HIGH SENSITIVITY 
Features 5- Mullard transis- 
tors with 4- diodes, compact 
printed circuit, high gain, 
low distortion, superhet 
design. Full tuning from 87 
105 Mc's with geared tuning. 
AVC and AFC. 9 volt 9 mA 
operation. 50 dB S.N. Out- 
put up to 1 volt audio. Easy 
to build and align. Overall size in 
All parts sold separately. 

Total cost with front panel:- £6.19.6 (Cabinet Assembly 201- extra) 

cabinet 3 =, 4in. 

P.P. 2/6 

HENRY'S RADIO LTD. PADdington 1008 9. 

303 EDGWARE ROAD, LONDON, W.2. 

(Open Monday to Saturday all day 9 a.m. to 
6 p.m. Half -day Thursday I p.m.) 
Trade and export enquiries invited 

PLEASE TURN TO INSIDE PAGE 
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