
PRACTICAL 
WIRELESS 
JANUARY 1965 

afy'', ,4.aábrd4 ke " 
Lidlby-- 

n . .`Y ílell.dbn 
ahpQ s PrrorsMars.on, 
tihrngfon _ 1- -, 

JF 
Fenny ó+field 

'"V 
2lför(¡.CompfJn; 

), y,, Halse 
, 

lrydrrry,',, Btakesi 

h ,` 
°' Wuppenlrar.;- 

PeulersJMury 

4cdoñ 
óec 

Licchboroulh 
°r 

Foenborou"t 

mingéów* t 

Wroxton° 
ir Barbury 

Baciacote 

Bioxhr0,0 
ROok-' A$derbur/iP 
lorton 
right 
'ford DeddÏntor 

;41 
éGreat 

Tew fntw l 

l : 

N ora r; 

T etv 

'Culwor fedy i 

h Helmdón 
Silrerst 

OSti bES tii-. 

2 

3 

' 

n 

t 

Fohraghaé 
King's 
s$uttC/ 

Cro 

! 

_ 

l 

8'd StciAstar vWn 

r, 
rhkyford 

; eïCeSyt'ef 
àn;üorr' 

perapPoturst., 
eshartt,q-.ï 

Qeansncn 
Stonr,Strát.tprd 

rackley aViaids 
Mo-et y' J 

ïìïë _ 
Thorn roáph 

Uek+qglla 
Tingrwic podburr Y 

Steeple '\ 
dn 

Mldler 
Strát ---- 

I n 

oMarsh`,N. Mar 
Gibbon 

tou ñMn uaiñ 

oulrl*ri 
liwicx 

áAteston ßiacktborh 
,\c, 
a Lodgers 

*.rli 

ñNas? 
t, BleGnCey 

,,- 
Horwood 

eS[onlll 

IdingtolFo 
Moi 

iadtfer,= 

www.americanradiohistory.com

www.americanradiohistory.com


i1 
PRACTICAL WIRELESS January, 1965 

ADCOLI 
Moe rr. Ie Mark) 

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 

Telegrams: "SOLIOINT" LONDON SW4 

Telephones: 
MACaulay 3101 

4272 

`SUPER SIX' 
M.W. & L.W. TRANSISTOR RADIO 

KIT ONLY £4.17.6 (post 5/-) 
When you have assembled All new parts. Can be 

this set, you will have built in two hours. 
value equivalent to a 6 transistors and diode. 
EI2.12.0 commercial model 350mW output. 

Superhet circuit. Ferrite 
rod aerial. 
Weymouth Radio printed 
circuit board. 
Component positions and 
references printed on back 
of board. 
Nicely styled wooden 
cabinet, II x 7} x 3tin. 
Vinyl covered in various 
colours. 
6 x 4in. speaker giving 
good bass and treble 
response. 

Full instruction booklet 2r-. Refunded on purchase of kit. 
I.F. frequency 470 kcjs. 
Lining up service if required. 
All parts supplied separately. Write for list. S.A.E. please. 
Set can be supplied fully built for E6.17.6 tax paid and 

carriage paid. 9v. battery required. VT9 or P.P.9 (3r9 with kit). 

Write for details of our transistorised radiogram (table model) 
Ready in time for Christmas. 

TRANSISTORS 
Set of 6 transistors and diode with circuit diagram. Neatly 
packed in foam -lined box; useful for presentation. 15r- post paid. 

ELECTRONICS (Camberley) Ltd. 

15 Victoria Avenue, Camberley, Surrey 
(Closed Saturday) 

The world- famous copper 
loaded alloy containing 5 

cores of non -corrosive 
Flux, that saves the solder- 
ing iron bit. Ersin Multicore 
Solder is also available in 

high tin qualityalloys.60.40 
in 22 s.w.g. for printed 
circuits, transistors, etc. 

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. 12 feet 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 

feel 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- 1.1817 O 
dio and electrical 
stores. !w 

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/S each 

MULTICORE SOLDERS LTD. 

MULTICORE WORKS HEMEL HEMPSTEAD HERTS. (BOSMOOR 3636` 

cens 14 
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GUARANTEED 

* VALVES 
PRACTICAL WIRELESS 

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- 

GUARANTEE 
SURANCE. Satìeiact i,u 

1 Valve Od.. 2-11 1 / -. or Monry back lluamp- 
FREE for 12 or more in writing with tee on Grade if returned 

valves. every valve. within 14 dava. 

0Z4 4/8 877GT 7/8 8L1 16/- DL82 9/- EZSO 5/9 
1A7GT 8/8 8H8GT 6/- 20P1 9/8 DL92 5/- EZ61 8/- 
1C6GT 7/- 8E7 5/9 SOPS 12/6 DL94 6/6 FC9 8/- 
1D6 7/- 6%%79 2/- 20P4 17/- DL98 7/3 FW4158 7/- 
1118 9/96%7GT 9/9 SOPS 15/- EA50 1/3 GT1C 12/6 
1H60T 81- 6880 5/- 25A80 8/- EA3C8 6/9 0Z32 7/6 
1L4 3/- 8880T 11/- 251.80T 7/9 EAC91 4/-11234 11/6 
1LD5 4/8 6E25 8/6 25Y50 8/- EAF42 8/3 HK90 9/8 

18501T 8/9 BLBG 7/6 2525 
25240 

8/- EB41 5Ì$ HN309 D19%8 
1E5 5/8 81.18 7/9 25260 8/- EB91 3/- HVR2 9/- 
1115 5/3 81.19 11/8 27811 17/6 EBC3S 4/9¡ET32 8/9 
184 7/6 81,1120 7/9 8301 6/9 EBC41 7/9 HT38C 4/- 
125 
1T4 

4/8 627 
6 

11/6 
/- 6P1 9/ S30C15 

37 
SHF80 7/6 KT94 B- 

ED21 5/6 6P25 8/8 8FL1 9/8 EBFS3 9/8 KT55 17/8 
3A4 4/. 6P28 9/9 SOLI 6/6 EBF69 7/9 %T81 11/- 
SAS 8/9 8Q6G 0I8 8L16 9/9iEBL21 10/9 %T83 4/6 
3118 4/9 8Q70T 8/9 3034 9/8 EC52 4/9 KT66 13/6 
3Q4 7/- BR 7G 9/. 8P12 7/6 EC91 4/6 KT78 8/8 
384 5/- 8SA7 5/9 30P19 13/8 EC82 8/8 KT88 19/- 
8V4 6/8 6807 4/9 80PL1 9/3 ECM. 7/8¡KTW61 5/9 
5R4GY 9/8 

51140 5 
H7 3%9 86Cb 

18 
81 CC 8 ES3 419- 

HTW 83 
513//96 á/ 86 

8 8877 5/8 351.80T 6/- E0C34 9/- %TZ8 11/- 
5V40 7/8 88E7 5/- 85W4 6/- ECC35 5/9 L67 3/- 

4/9 88L7GT 5/9 35Z40T 5/6 ECC40 9/8 LN362 6/6 

5/8 88N7(1T 4/9 35260T 7/- ECC81 5/8 611314 7/- 

9/8 88Q7 5/9 41 6/6 ECM 6/- 837 10/6 
9/_ 6887 3/8 4E 818 ECC83 6/8 N78 17/- 
7/8 6II4GT 9I8 60B6 7/9 ECC84 7/8 2108 17/- 

9/8 (WBG 4/6 bOCS 816 ECC85 /8 8152 8/7 
81_ BVBOT 8/9 50LB0T 7/BiEC(88 9/8 341 7/8 

4/9 
03,0 9/BECF80 8/9 P81 2/9 

5/_ B1BT 17I6IECF82 9/3 PABC80 8/- 
81SPT 11I,ECH21 10/9 3C86 

PC97 
11/8 

9/e 
P0084 8/8 
PCC85 7/9 
PCC88 11/9 
PCC89 9/6 
PCC189 12/- 
PCF80 6/9 

ECL88 10/8 pCF884 1g- 11/8818 49/- 
7/-PCF88 11/- 

14/8 88E 14/- E8 9!8 PCLBE 7/8 
419 8666 12/6 Eno 

8 EF 8/ 87A 8/- POLOS 9/- 
1018 PC1,84 7/3 

5y315 
2330T 
5Y4G 
524 
5Z40 
5Z4GT 
8'301.2 
GAB 

-8 %5G 867 9- 
6A80 7/9 8115GT 
BARGT 12/6726 
6A07 3/- 
6605 2/9 
6A07 8/9 
OAKS 5/- 
8AL5 3/S 
6AMB 3/- 
8ÁQ5 6/- 
6AT6 0/- 
6AII6 7/- 
CAVO 5/9 
6137 8/8 
6B80 31- 

727 
705 
706 
787 
7Y4 
7Z4 
SD 
1001 
1002 
1031 
1039 
10318 

8BA8 51810LD11 
68E6 5/810P1S 
8B08G 15/- 
62116 6/6 
8978 5/9 
8BQ7A 6/8 
8887 8/6 
6383 9/6 
63W6 7/9 
63W7 5/- 
604 2/8 
605 5,/6 1213A8 

ßC9 11Ì81213E6 8/6 

8CD80 19/81228 8/9 
121 7/6 

6CH6 6/3 12E1 17/6 
6D2 3/312118 1/9 
BD3 eltl 123501 3/3 
ßD6 3/- 12370T 8/- 631 4/912K7GT 4/9 

636G 4/6 12Kß 1/9 

8313 4/9120707 14/9 
6314 9/6 12SA7 7/- 
6315 9/612107 4/8DF97 
8319 6/- 126167 3/6 DH63 
6332 4/9 12837 5/8 DH76 
6333 4 /- I12SK7 4/6 DK32 
688 1/6,12387016/9 DK91 
635 4/3120Q7 8/6 DE92 
6750 3/ -1303 6/6 DE96 
67501 4/319AQ5 7/9 DL33 
636 8/619BG8 14/- DL85 
677 8/6120D1 8/9 DL68 
8776 4/9 203E 9/6 DL75 

10P14 
10P1ß 
12A8 
12AHS 
12AT6 
12AT7 
12A0ß 

12A V6 
12A %7 

10 /9 82B1 13181E60035 1118 
75 5/8 ECH42 8/6 

5/_ ÌECH81 7/- 
SIBiEC888 8/6 
9/B ECL80 8/6 

18513T 19/6 ECL82 8/- 
1852TA 19/6 ECUS 10/8 
807 7/0 ;ECL84 12/- 

7/9 
7/6 
7/3 
6/- 
81- 
3/- 

80 
83 

30/-96b 2/3 IEF40 11Ì8'PCL85 10/8 
14/6 

8/8 5/1311F41 EF42 8/9IPEN95 13/9 9/58060 7/81EF50-BR1/BPEN45 
8/8 7/, 8057 9/6iEF50(A) 2/8 PEN48 4/8 2/3 6087 9/8 EF54 II- PLIS 9/6 

11/- 5783 /8 EF80 4/8 31.36 916 
8/8 9001 SIB EF85 8/- PLIS 15/- 
g/8 9003 g EF88 7/8 PL81 8/8 

8/- ATP4 2/8 EF8 8/9 PL82 6/6 
8/9 AZS1 7/8 Ent 3/- PL83 8/8 

8/8 41 AZ 7/- EF92 3/- P1,84 7/- 
B8 8/9 EF183 9/9 PL820 8/8 
gig 8/_ EF184 9/6 PM34 8/- 

EK3E 7/6 P%4 12/6 
EL32 3/9 P%25 9/- 
EL33 11/- PY31 8/- 
EL34 11/6 
EL85 8/- 
EL38 12/6 
EL41 8/- 
EMS 9/8 
81.81 8/9 
EL84 6/6 

CHL81 13/6 
CCH35 13/6 
CY31 7/6 
D77 3/3 
DA30 11/6 
DACS2 8/- 
DAP91 4/6 
DAF98 7/8 
DP33 8/9 
DF91 3/- EL85 9/9 PY800 7/9 
DF98 7/3 EL91 3/9 PY801 7/9 

7/6 EL95 8/-PZ30 9/8 
5/8'EM34 8/9819 9/8 
4/6 EM80 7/6 RL18 11/- 
)8 EM81 8/9 SP41 2/8 
5/8 EM85 9/6 SP81 2/- 
7/- EN81 18/- S112b 18/- 
7/9 EY51 7/6 8112150 4/8 
7/8'EY88 7/3 T41 6/9 
7/8 EY88 9/6 TDD4 8/8 
9/-'EZ40 7/- U14, 7/6 
el-'E291 7/- 018 7/6 

PY32 101- 
PY38 10/8 
PY8 8/8 
PY81 813 
PY82 5/9 
PY83 8/9 
PY38 8/9 

1122 
024 
1725 
020 
U81 
033 
1135 
1187 
U50 
1752 
1778 
1178 
U107 
II191 
0281 
0282 
17301 
0809 
0329 
0339 
U408 
11404 8/- 
11801 17/6 
11ABC80 7l- 
UAF42 7/9 
0891 7/- 
11BC41 7/6 
UBC81 7/9 
IIBF80 7/9 
UBF89 7/6 
11B1,21 12/- 
U092 7/9 
110084 9/9 
00085 7/3 
0CF80 10/8 
UCH21 9/6 
UCH42 7/3 
IICH81 7/9 
IICL82 9/- 
1701.83 12/- 
17741 8/- 
UF42 5/6 
UM 8/- 
17885 7/6 
171189 Si- 
11L41 8/- 
11L44 14/- 
01.48 9/9 
IIL84 3/- 
II1180 3/9 
UR1C 7/8 
0136 11/6 
11117 9/6 
13118 13/8 
UY1N 11/- 
11221 9/6 
IIY41 8/- 
IIY85 8/- 
VP4B 9/- 
VP28 2/9 
VP41 5/8 
VR105 5/8 
VR150 5/- 

8/9 
12/6 
188 

7/- 
14/- 
12/8 

E4/9 
4/9 
5/8 
9/8 

12/6 
118 

12/- 
12/ 

11/6 

/8 
30/8 

W7ß 
W81 
%ß1M 
X63 
166 
168 
X76M 
X78 
%79 
%81M 
Y63 
283 
266 

4/9 
7/3 

1si6 

11 /- 
7/9 

11/- 
21/- 
21/- 
9/- 
6/- 
4/9 
8/6 

809 

Tit bas 
Carr. A 1 s. 

MOST MOLLARD, 
MAZDA, C088OR, 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 

OUR OWN 
FACTORY 

G 
12/6 

12in. 

14in. 
15 -17in. 
21 in. 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
8 Months 12 Months 

£2. 0.0 £3. 0.0 

£2.10.0 £3.10.0 

£3. 5.0 £4. 5.0 

£3.15.0 £5.15.0 

NEW TYPES 

MW 31/74 
23.15.0 
MW 36/24 
£4.15.0 
CRM 172 
MW 43/64 
£6.0.0 

SATISFACTION GUARANTEED 
EECO L.O.F T. Unused replacements 
for Perspex cased 1954/7 odela. 

complete with E.H.T. rect. 36/- 
uorepeatable. 

MAX, low lose, 64. yd., 25 yards, 
11/6, 50 yds., 22 / -, 100 yds., 42/6 
Co -ax Plugs, 1/8. Wall outlet bones 3/6 

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

LOUDSPEAKERS 3 0 Top Slakes 
6 /in. 7/6 61n. 8/6 81n. 7 z 4ín. 

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

3 VALVE AMPLIFIERS 
Kit of new parte, consisting chassie 
mains and output transformers, valves 
(Ptil, 61)6(3, 6ä5G) and all components. 
With full instructions for making high 
gain amplifier with separate base and 
treble controls, negative feed- ffal /- 
back, etc. Truly unusual value at 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
Upright mounting 250.0 -250 V 
60 mA, 6.3 V 3 A (OOmA 12/6) 6/6 Ditto semi- shrouded 9/6. 

13 CHANNEL T.V.s 
Table Modela. Famous Makes. Abso- 
lutely Complete. These sets are tm 
equalled in %aloe due to huge purchase 
direct from source. They are untested 
and not guaranteed to be In working 
order. Carr. etc., 15/ -. 
141n. £2.19.0 171,,. £4.19.6 

* BULK BARGAINS * 
12 POTS. Popular values. 5K to 
2 Meg. Unused, mixed, pre- 4/6 set, long p.. switch, etc. 

CONDENSERS. 25 Mixed Electrolytic. 
Many popular sizes. List 10 /w 
Value £5. Our price 

TURRET TUNERS 
Most makes, your choice if avail- 
able, with valve 16 / -, less valves 
10/- B.A.E. enquiries. 

100 RESISTORS 6/6 
Excellent. Olacs II-3 watt. 

100 CONDENSERS 9/6 
Miniature Ceramic and Silver Mica 
Condensers, '1 pF to 5,000 pF. LIST 
VALUE OVER 1.5. 

25 TAG STRIPS 4/- 
2, 4. 8, S way etc. Unused. 

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

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction. Red Spot 
1 /6 standard L.F. type now only Y 

White Spot R.F 2/- 
Mallard Matched Output %its 12 /6 OCH1D and 2.0081. 
R.F. Kits OC44, 0045 (2).12 6 3 transistors. 
AF114 8/- 0044 5/6 
AF115 7/6 0045 5/6 
A11118 7/6 0072 5/6 
AF117 7/- OC81 5/0 
AF127 9/8 00810 516 
0026 12/8 0082 6/- 
0C3ß 14/- 00170 8/6 

00171 8/6 
GERMANIUM DIODES 
General Purpose rdniature detector, 
A.I.C. etc. 8d. or 6/6 doz. 
Gold Bonded highest quality. Indi- 
vidually tested. 

9/6 doz. 1/. 
SILICON RECTIFIERS 
Guaranteed performance. Top Makes 
Tested 250V working. 

9/61 3/9 (3lo 99/6) 7/6 
VALVE HOLDERS. B76, 66, ea., with 
Si re,. u 8d. ea., B9A (1d, ea., with Screen 
8d. ea. Lot. Octal Bd., Mazda Octal 4d. 
BOA 8d, llese 158/, in dozens). 

LINE TRANS 
Huge quantity, mast makes 

at only 28/- S.A.E. enquiries. 

ELECTRIC MOTORS. AC /DC 3-8 
volts. Totally enclosed standard 
mounting, powerful V putley, 7/6 
spare brushes, lin. x lin. 

ELECTROSTATIC 
SPEAKERS 

Type LSH75. Originally 25/ -. As fitted 
to German Hi -FI Radios. Bargain 5 /-so. 
9/6 pair. 

ACCUMULATORS 
Small 2 volt s aacprhrnrt, 3/8 each. 

H.T. TRANSFORMERS 
2001250V a.c. 3500-350V 150 m.a. 
6.3V 5 amp, 5V 3 amp. Gift 27/6. 

TUNING CONDENSERS 
F.M. 2 gang 15 +17 pf. standard with 
low motion, 3/9. AM/FM 500 pf. and 

15 pf. 2 gang with slow mutton, 4/9. 
Standard .t1005 2 gang, 4/6. Small 
.0003 2 gang, 4/6. 

A.C. MOTORS 
For 130V a.c. Powerful, eelfotatlry 
weight LI Ih., 12/6. 

SYNCHRONOUS 
MOTORS 

200/250V A.C. 50 D top quality 1 tw 
per hour. Ideal clocks, timers, etc. 12/8. 

ENQUIRIES WELCOMED 
Quantity Prices or Quotes tor Items 
not listed. particularly rare values. 
TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY 

Post: 2 Ibo. 2/ , 4 Ibo. 2/8, 7 Rs. 3 /6, 15 lbs. 4/ -, etc. (C.O.D. entra). ALL VALVES LESS 5% AND POST FREE IN DOZENS. 

350 352 Fratton Road, Portsmouth Tel: 22034 
72 East Street, Southampton Tel: 25851 

ALL MAI1, 03.0011. RETAIL 61101' AND HI -FI ROOM 
DEVONIAN COURT PARK CRESCENT PLACE, 

BRIGHTON. Tel, 680722 TECHNICAL TRADING CO. 
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THE PEAK 60 

COMPLETE KIT OF PARTS 118.18.0 

ASSEMBLED AND TESTED 686.4.0 

(Ventilated Cover with chrome plated handles as illustrated 
85/- extra). 

60 WATT AMPLIFIER 
multi- purpose Ugh output power amplifier for MICROPHONE 

and INSTRUMENTAL applications or for providing high 
quality sound for Auditoriums, lisle, Dance Bande and outside 
Public Address functions. 

As the amplifier is capable of delivering 60 watts over wide 
frequency range it la equally suitable for Base Guitar. Lead 
Guitar, or Voice Reproduction. In addition It will meet the most 
discriminating requirements in domestic sound installations 
where peak power Is not of prime Importance. 

The use of the two inputs with their associated volume controls. 
together with the Master volume control gives an effective mixing 
facility. Silver hammer finleh. Black perepes front panel. 
Overall sise 14 x 0 a 711n. high Including cover (plus luta high 
handles). 

BASS AND TREBLE CONTROLS 

MASTER VOLUME CONTROL 
MIXING FACILITIES 
BUILT IN PRE -AMPLIFIER AND CONTROL UNIT 

SO WATT UNDISTORTED OUTPUT 
BWdTCHED OUTPUT for 3 or 15 ohms loudspeakers 

TWO INN_ TS high gain and low gain with Individual 
volume controls. 

FULL DETAILS ON REQUEST 

ETERNI 
GREAT BRITAIN'S GREATEST 

STERN. 
CLYNE 

SOUND 
REPRODUCING 

AND 

guDgfif 
EQUIPMENT 
R E A D Y B U I L 1 

AND TESTED OR 
KITS OF PARTS FOR 

HOME CONSTRUCTION 

MAKE YOUR CHOICE 
FROM THE FOLLOWING 

Complete 
Kit 
of 

parts 

Ready 
built 
and 

tented 

Can. 
and 
tae. 

Instruction 
book 

available 
separately 

Stern Mom -Gram Amplifier 3 wait. 84 10 0 18 0 0 216 2/6 

Nullard 2 valve Audio Pre -amplifier 26 6 0 20 10 0 6/- 2/- 

Mullard 3 valve Audio Pre -amplifier 210 0 0 813 13 0 6/. 2/8 
Mallard "3 -3" Amplifier with Passive Control Unit Model 38 /RC 

3 watts 88 8 0 211 10 0 6/0 2/- 

Mollard "5 -10" Main Amplifier Model 510 /M. 10 watts 210 0 0 818 10 0 6/6 3/. 
Milliard "6 -10" Amplifier with Passive Control Unit- 10 watts ,, 812 0 0 116 0 0 7/0 2/- 

Stern JLIO Doable Feature Pre -amplifier for Audio and Tape 112 13 0 110 10 0 6/- 0/- 

Stem JLIO Main Amplifier Mono. 10 watts 210 0 0 112 12 0 8/0 ni. 
(The above two items purchased together) 882 13 0 182 10 0 101- - 
Stem Twin Three Stereo Amplifier, 3 watts per Channe - W 0 0 6/- 

Stern Twin Three Stereo Amplifier in Portable Case with Two 
Speakers and Leads - 210 10 0 10/- - 

Muiard "10 +10" Stereo Amplifier. 10 watts pet Channel 216 0 0 820 0 0 8/0 8/- 

Mollard "10 +10" Stereo Amplifier with Passive Corded Unit. 
10 watts per Channel 180 0 0 624 0 0 10/- 11/. 

Bullard 4- channel Electronic Mirer Unit Model 2H for 2 Mica. 
Radio and Gram. 18 8 0 6I- 301 

Nullard 4- channel Electronic Mirer Cnit Model IL 810 5 0 - 5/- 2/8 

HF /TR3 Tape Amplifier with Power Unit 213 13 0 119 0 0 7/8 8/. 

Type "C" Tape Pre -amplifier with Power Unit 614 0 0 219 10 0 7/6 3/0 

BTP -1 Tape Pre- amplifier with Power Unit. Mono and Stereo 822 0 0 698 0 0 8/6 84- 

CR3 /8 Tape Recorder with Studio Deck 688 8 0 - 16/- 8/ 
INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING TECHNICAL SPECIFICATIONS- DIMENSIONS, 

PRICES. TERMS, ETC.. FREE ON REQUEST 
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TUNER UNITS 

STERN FIDELITY MK. II VHF /FM 
Kit of Parts 210.10.0. Built and 
Tested 814.5.0. Carr. and Ins. 5/- 

ARMSTRONG 
Mono /Tuner Amp. Model 127M 
228.10.0. 
Stereo /Tuner Amp. Model 127 237.10.0 
AM /FM Tuner Model 223. 828.15.0. 
FM Tuner Model 224 222.10.0. Carr. 
and ins. 7/6. 

JASON 
FMT1 FM Tuner. Kit of Parte 88.16.0. 
EDITS FM Tuner. Kit of Parts 210.12.8. 
FMT3 FM Tuner for Fringe Areas. 
Kit of Parts 812.5.0. 
FMT4 FM Tuner 820.0.4. 
JTV2 /FM /TV Sound. Kit of Parte 
215.15.0. 
Carr. and Ins. on above 5/- each. 

TRIPLETONE 
FM Tuner unpowered, 613.19.8. 
FM Toner Self- powered, 615.14.8. 
Carr. & Inc. 51- each. 
Descriptive leadete free on request. 

Please state model required. 

PRACTICAL WIRELESS 

RECORD PLAYERS 

Garrard SRP10 Single Player 25.9.1. 
Carr. and Ins. 4/6. 98R 11A14 Auto- 
changer 85.19,6. BSR DA15 Auto- 
changer 85,19.8 Garrard Autoslim 
Autochanger 8810.0. Garrard AT8 
Autochanger 810.19.8. NOR Super 
Slim Autochanger £9.19.8. Garrard 
AT5 LM Autochanger (3000LM 
811.11.11. Phillips AG1018 Stereo/ 
Mono Record Player 812.12.0. 

Carnage and Ins. 5f- on above. 

Garrard 4HF Single Player 218.17.8. 
Goldring Lem Model 88 Trans- 
cription Turntable 818.19.5. Garrard 
Laboratory Type "A" Autochanger 
819.15.0. Garrard Model 801 Tran- 
scription Turntable 220.12.0. Goldring 
Lenoo GL58 with 580 Cartridge 
221.19.0. Goldring Lenco GL70 less 
Pick -up Head 227.9.4. 

Carr, and Ins. 7/6 on above 

Descriptive leaflet including prices 
with alternative cartridges, dimen- 
sions _ terms etc., free on request. 

811 

LOUDSPEAKERS 
We supply a 
complete range 
of Goodmans, 
Wharfedale, 
Stentorian, 
TSL Speaker 
Unite and 
complete sys- 
tems. A con 
preh en e lve 
leaflet is avail- 
able on request 
this covers technical 
specifications 
and prices of 

nearly 60 types including: - 
Celestian Model 2 )11512 (as illustrated) 
211.10,0. belestien Model 2X2012 
818.10.0, Stentorian HF812 5 watts 
23.18.0. Stentorian HF1012 10 watts 
04.12.0. Goodman Aliette 8 e watts 
85.5.7. Goodmaoe Axiom 10, 10 watts 
68.5.11- Goodman, Axiom 201, 15 
watts 810.17.4. Wharfedale Super 
d /RS /12 /DD 6 watts 88.14.2. Wharfs- 
late Golden R8 /DD 8 watts 27.17.5. 
Wharfedale RS /12/DD, 15 watts 
111.10.0. 

Guitar Speakers Include, - 
Wharfedale W12EG 16 watts 210.10.0. 
Wharfedale W15EG 20 watts 217.10.0. 
Goodman, Audiom 519, 15 watts 
09.28. Goodman, Axiom 819, 20 
waste. 214.7.8, 

Carr. and Ins, entra 

ELY#NiE 
ELECTRONIC HOBBIES ORGANISATION 

TAPE EQUIPMENT AND ACCESSORIES 
Lafayette Stereo Tape Deck with Built -in Preamplifier. C. and 1. 15/- .. 42 Ins. 
Collard Studio Tape Deck f track Heads .. .. 210.10.0 
Collard Studio Tape Deck h track Heads 213.19.6 
Truro: 082 Tape Deck with 4 track Heads .. .. 228.5.0 
Truvox D84 Tape Deck with 1 track Heads .. .. £29.8.0 
Beene' Mk. 5 Series 2 Deck with 1 track Heads 31 gas. 
Brenell Mk. 5 Series 2 Deck with 1 track Heads .. 41 ans. 
Wearite Model 6A Deck with ;track Heads £42.0.0 
Weaeite Model 58 Deck with Stereo Heads 249.7.0 

C. and I. on above 10 /- each. 

BUY NOW AT EXISTING PRICES! 
We regret that due to Government Surcharge on Imported 
Tapes these prices will be increased from January 1st 1965. 

AMERICAN ACETATE TAPE BEL CLEER ACETATE TAPE 
51n. 600ft. Standard 8/8 lin. 600ft. Standard 12/6 
lin. 900ft. Long Play 10 /- 5in. 900ft. Long Play 15/- 
6ún. L200ft. Long Play 12 /8 Min. 1,200ft. Long Play 18/8 
AMERICAN MYLAR TAPE 71n. 1,200ft. Standard 18/8 
loin. 600ft. Double Play 11/8 lin. 1,800ft. Long Play 25/. 
7in. 1,200ft. Standard Play 12/8 Postage and Packing 1/- per Reel extra 
lin. 1,200ft. Double Play 18 /- 4 or more Reels POST FREE. 
71n. 1,800ft. Long Play 20/- We also stock the complete range of Scotch 
51in. 1,800ft. Double Play 25/8 Boy, BASF Tapes, Accessories etc. Price 
71n. 2,400ft. Double Play 25/- List free on request. 
FULLY AUTOMATIC TAPE SPLICER 14/8. P. & P. 1/6. 
PLASTIC TAPE SPOOLS 29in. 1 / -; 3 In1 /3; 4in. 5 / -; 5in. 2 / -; Min. 2/8; lin. 2 /8. 
PLASTIC SPOOL CONTAINERS. For spool sizes 51a 1/8; 51in. 2/ -; 7in. 2/8. 
Any single Item plut liti. P. & P. Orders over 61 poet free. 
WE CARRY FULLY COMPREHENSIVE STOCKS OF TAPE RECORDERS. DECKS 
AND ACCESSORIES AT .4I.1. BRANCHES OR ORDER WITH CONFIDENCE BY MAIL 

MICROPHONES 
Aces Crystal Model MIC 45/1 19/8. 
Amos "Stick" Microphone, Crosta, 
MIC 89/1 22 /8. DM.808 Dynamic 
High Impedance Desk Microphone 
complete with Stand. Metallic Green 
Finish bgns. BM.8 Quality Crystal 
M1lterophone with Muting Switch. 
complete with Lead, Neck Harness 
and Removable Stand Adapter 89/8. 
Matching Table Stand 12/8 extra. 
DX.29 Dynamic High Impedance. 
Black Crackle Finish with Desk Stand 
59/0. DM.801 Dynamic High Im- 
pedance with On /fig Switch. Omni- 
directional. Chrome plated diecast 
frame 99/8. DM.804 Dynamic Dual 
High or Low with On /OS Switch. 
Satin chrome finish 89/8. DM,107. 
Dynamic High Imp. with Switch. 
Chrome and black enamel finish 89/8. 
MICROPHONE STANDS 
M8.4 3 section floor stand 59/8. 
15.8 2 section floor stand 106 /- 
MS.2 2 section desk stand 22/8. 

P. & P. 2 /0.extra on all above. 

5 É NCLYNE 
Centres Elécttonics 

throughout Great 

Britain.- - It il Pst 

oVCi tif' p.09í-, 
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The P.W. AUTOCRAT 
CAR RADIO 

As featured in 

"PRACTICAL WIRELESS" BLUEPRINT 

and described on pages 624, 625, 626 
in the NOVEMBER ISSUE. 
ALL REQUIRED COMPONENTS 
CAN BE PURCHASED AT ALL 
STERN -CLYNE BRANCHES. 

The total cost of parts specified 
amounts to approx. £12, but we can 
supply the complete set of parts to 
build this 

LOW COST CAR RADIO 

For ONLY ¿7.19.6 P. & P. 5/- 

STERN-CLYNE 
GREAT BRITAIN'S GREATEST ELECTRONIC HOBBIES ORGANISATION 

NEW LOW PRICE 

COMMUNICATION 
RECEIVERS 

Model HE 40. Frequency range 550 Ro /e30 Mo /s In 
4 bands. PRICE 119.19.0. Carr. 10 /.. 
Model RE 80. Frequency range 550 Re /e30 Me /, In 
4 bands. PRICE *34.18.0. Carr. Paid. 
Model HT 520. Specification as HE -30 but offered as 
complete kit of parts. PRICE *28.9.0. Carr. !'aid. 
Model HE 80. Frequency range 540 Kc /e -S0 Din , and 
142 -148 Mole In 5 bands. PRICE *81.10,0. Can'. Paid. 
Model HA 80. Frequency range 550 Ec /e -31 ltc /e In 
4 bands. PRICE *85.4.0. Carr. Paid. 
StarAlte 90 Watt Transmitter 
Band coverage 80 - 40 20 - 15 and 10 Metres. 
PRICE *50.9.0. Carr. 15/-. (H.P. Terms available). 
lend B.A.E. for tally descriptive brochure. 

VISIT HOUR NEAREST 
STERN-CLYNE 

ELECTRONICS 
CENTRE 

LONDON 
18 Tottenham mot Road, W.I. 11 78eum 5929/0095. Half Day Saturday. 
23 Tottenham Court Road, W.I. MUSeum 3451/2. Half Day Thursday. 
300 Edgewore Road, W.2. PADdington 0908 Half Day Thursday. 
109 Fleet Street, E.C.4. FLiet Street 5812/3. Half Day Saturday. 
162 Holloway Road, N.7. > ORth 7941. Hal: Day Thursday. 
D Camberwell Church Street, S.E.S. RODney 1.875. Half Day Thursday. 

CROYDON:. 
12 Suffolk House, :,'orge Street, MUNiolpal :550. Had Day Wednedy. 

BRISTOL 
25 Mlereha,t e.'t, Ilristo- L. Brl, t.ol 20201. Open 6 day, a week. 

LIVERPOOL 
52 lord Street, Royal 745). Oper 8 days week. 

MANCHESTER 
20/22 W Ithy Grove, Manoherter 4. 3LAoktriare 5379/5248. 

Open 6 days a week. 
SHEFFIELD 

123 The Moor, Sheffield. Stet/felc 29993. 

MAIL ORDERS AND ENQUIRES TO 
Dept. P.W. 3/5 Eden Grove. Holkway, London 5.7. NORth 8101!5. 
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SURBITON PARK RADIO LTD. 
ALL ORDERS, DESPATCHED4ISAME DAY WE PAY POSTAGE AND INSURANCE 

MONEY REFUND GUARANTEE 

LEADING STOCKISTS OF 
MARTIN RECORDAKITS 

HALF TRACK 
Wired 

AMPLIFIER FOR STUDIO DECK eels, 
mains wired pri¢ted circuit, control and Input panels, m 

and output transformers, knobs, plans, screws, etc. 
EF86, ECC83, EZ80, E11185 and 2 EL84. 3 watts 
output. Magic eye, Radio and Mic. inputs. Ex. speaker 
socket. Tone and Monitor controls. Can be used as an 
amplifier £11.11.0 
COLLARO STUDIO DECK. Very latest model, 3 speeds, 
3 motors and 7-in. spools £1019.8 
CASE for above with 8 x Sin. speaker, two -tone grey 

£5. 5.0 
COMPLETE KIT with tape and microphone,- £29.19.8 

QUARTER TRACK 
TAPE AMPLIFIER FOR STUDIO DECK as above 

£12.12.0 
CASE as above with speaker, two -tone grey 15. 5.0 
COLLABO STUDIO DECK fitted Marriott "X" series 
heads 513.19.8 
COMPLETE KIT with tape and microphone £38.19.8 

TAPE PRE -AMPLIFIERS 
HALF TRACK for STUDIO deck. 400 mV out !dß..8.0 
QUARTER TRACK as above 99, 9.0 

TAPE HEADS 
BRADMATIC Half track tie,,,nl !'layicok and Eea., 
on plate 11.19.6 

MARTIN 
Dap 

47/- 

441- 

120 /- 

52/- 

58 /- 
138/- 

34/- 
391- 

& 

8 

8 

12 

8 

12 
12 

8 
6 

- 

JAM s. 
of 

25/6 

24 /8 

441- 

27/8 

20/6 
49/10 

20 /S 
2814 

RECORDAKITS AND AUDIOKITS 
MARTIN AUDIOKITS 

The new MARTIN all.trausi.tor TEN WATT AMPLI- 
FIER kite represent excellent value for money. Each 
unit te complete, requiring only to be connected to the 
next. We show only the popular Imita here. Others 
are available. Leaflet upon request. 
UNIT 1. FIVE INPUT SELECTOR. Size 3; o 3in. 
51ag. P.U., Crystal P.U., Radio, Mie, Tape head. 
9-15 Volts. Must be used with Unit 4 £2. 7.8 
UNIT 4 PRE AMPLIFIER AND CONTROL. Size 
6; x 2 /in. Volume on /o6, Bass and Treble control. 
0 -15 Volts. Must be used with Unit 1 Pß. 2.8 
UNIT 7, MAIN AMPLIFIER. 10 watts. 6-transistor 
Traneformerless Push -pull output. Mounted on Beat 
sink. 15 ohms output. 40 Volts supply £8.12.8 
UNIT 8, POWER SUPPLY. Gives 9 and 40 Volts. 
Ileavy duty transformer, rectifier and smoothing 22.15.0 
CONTROL PANEL for Units 1 and 4 10.8 
ALL FOUR ABOVE UNITS WITH PANEL. 15 ohms 

£15. 8.0 
UNIT 6. MAIN AMPLIFIER. As Unit 7 but 3 ohms 
ootput. 24 Volt- £5.15.8 
UNIT 8. POWER SUPPLY. As Unit 8, use with Unit 5 

ALL FOUR UNITS 1, 4, 5 & 6 WITH PANEL. 3 ohms 
£14. 5.0 

STEREO VFItS1iiNS NOW AV SMARTY.. 1.F'.SULFA' 
. I l'ON L EQI ES I'. 

Dep. 

62/- 

57/- 

& 

12 

12 

Mthly. 

22 /0 

20/10 

NEW ARMSTRONG TUNERS AND AMPLIFIERS 

- - , - i, / / //m 

® 
Model 222 Model 223 

TUNERS, SELF- POWERED 
224 F.M. £22.10.0 
223 A.M. /F.M £28.15.0 '115/- 

TUNER /AMPLIFIERS, MONO 
127 A,M. /F.M. with 5 watt amp £28.10,0 
227 A,M. /F,M. with 10 watt amp £38,15,0 

TUNER/AMPLIFIERS. STEREO 
127 A.M, /F.M- with 5 +5 watt amp £87.10.0 
227 A.M, /F.M. with 50 +10 watt amp, 552.15.0 
228 As 227 plus Mag. P I" £58. 0.0 

STEREO AMP 222 10 +10 watt E27.10.0 
SHELF 1101 \7'IN1: TEAR I I £3.10.0 EXTRA 
4E \I, Itl \l'. \V I.I \11.1:'1'1.1 \'I \' ri I.I. I'I. 'II \1,'AI 

'4 %cWWns ' 
90/- 

108/- 
147/- 

1501: 
211/- 
214/- 
1101- 

:11.1 
1 

12 
12 

12 
12 

12 
12 
12 
12 

11111, 
h.'l':111,H. 

33 /- 
42/2 

38/30 
58/- 

55/- 
77/4 
82 /1 
4014 

F.I.H. 

F.M. TUNERS 
TRIPLETONE F.M. TUNER, Less power.... 213.19.8 
TRIPLETONE F.M. TUNER, With power.... 215.14.8 
JASON JTV /2 F'. M. and T.V. sound. Switched, self- 
powered 122. 5.0 

48/- 
88/- 

89/- 

12 
12 

18 

80 /8 
88/1 

89/! 

GRAMOPHONE UNITS 
NEW ESE ÚA25 with Mono Cart U. 8.0 
GARRARD SRP10, Single player, Mono cart £5.10.0 
GARRARD AUTOSLIM, 4 speed changer, Mono 58.12.6 
GARRARD ATO AUTOSLIM DE LUXE, Mono 210.10.0 
GARRARD AT /5 /P lmprvd Autoslim (Stereo) 88. 0.0 
GARRARD ATO /3000 LM as AT /6 with slim 
arm (Stereo) 511.12.0 
GARRARD "DECCADE%" Single Player with 
Dreca Deram Cartridge £15.15,0 
GARRARD 411F Transcription Unit, Mono £17. 0.0 
GARRARD LAB. "A" Transcription changer £19.14.9 
GARRARD 301 STROBE Transcription tmit £22. 0.0 
PHILIPS AG1018, Stereo cartridge, will ebange -' 

cords with adaptor, loi extra 212.12.0 

GOLDRING 
£17.1.0 

GOLDRING GL70 with arm but less cartridge £27. 8.9 
GOLDRING 88" Transcription, less arm 518.18.5 

42/- 
88/- 

46/6 

88 /- 
880- 
79/- 
08 /- 

50/6 
69/- 

111/4 
76/5 

.- 

S 
8 

8 

12 
12 
12 
12 

12 
12 
12 
12 

28/8 
27/4 

25/9 

28/1 
24/11 
28/11 
82/8 

18/6 
24/11 
40/1 
27/8 M ONO AMPLIFIERS 

LINEAR 1.45 /A .. t':,ii'i, . ,:,it £8, 6.0 
DULCI GA5 loi,- ,ct,,l, :, sait, E19,8á valve £13, 2.6 
TRIPLETONE HI -FI MAJOR 10 watts output. 2 EL84 

£15.18.9 
LEAK TL12 10 watt MAIN AN 11.1 PIER £20. 0.0 
LEAK VARISLOPE Mono Pre,dniJii ,r. . £15.15.0 
DULCI DPA15 IS watt with 2 c:,l e Pr -:u, , £26.5.0 

52/6 

64/9 
80 /- 
63/- 

105/- 

12 

12 
12 
12 
12 

19/3 
- 

23/3 
29/4 
03/1 
38/6 

GUITAR SPEAKERS 
FANE L lain. Heavy duty irait, 20 watt £5. 5.0 
WHARFEDALE W12 /EG 12ín. 15 watt LEAD £10.10.0 
WHARFEDALE W15/E0 15in. 15 watt BASS 217.10.0 
GOODMANS AUDIOM 51 12in. 15 watt BASS £9, 2.8 
GOODMANS AUDIOM 81 12in. 20 watt LEAD ve BASH 

£14. 7.8 

GOODMANS GUITAR Speaker Avdiom 81 -15' £26. 0.0 
GOODMANS AUDIOM 91 18in. 50 watt BASS £27.10.0 
WRITE FOR GOODMANS LEAFLET "LOUDSPEAKERS 
ELECTRIC OUITAR9." 

GUITAR AMPLIFIERS 
LINEAR DIATONIC 12 wall, _' inputs £13, 2.6 
LINEAR CONCHOE Io watt with ('OVER.. £19. 4.8 
LEAK TL25 with Pre-amp., 25 watt 242, 5.0 
LEAK TL50 with Pre-amp., 50 watt £61, 5.0 

42/- 
701- 
38/8 

57/8 
160/ - 
110/- 

52/8 
77/- 

189/- 
205/- 

8 
12 

8 

12 
12 
12 

12 
12 
12 
12 

88/8 
26 /8 
27/8 

21 /1 
88/8 
40/4 

FOB 

19/3 
28/2 
61/11 
75/2 

STEREO AMPLIFIERS 
ROGERS CADET Mk. II µ"th P.A. £28,15.0 X107 /- 12 
LEAK TRANSISTOR STEREO: iii P.A 249.10.01198/- 1.2 
LEAK STEREO 20 f'..4. and main amplifier £55, 9.0 229/- 12 

39/2 
72/7 
80/8 

HI FI LOUDSPEAKERS 
GOODMANS AXIETTE ti -inch SC 5.7 
GOODMANS AXIOM 10 inch 1 @6.11 
GOODMANS 5K /20 /XL Tweeter and cr sover £7. 7.0 
GOODMANS X05000, 52.0.11. X0950, £5.10.11 
GOODMANS 210121n. unit, Full range, 1 watt 110.17.8 
GOODMANS 301 fain. Irait. Full range. 20 watt 115. 4.8 
GOODMANS "MAXIM" 517.10.0 
WHA FED IE (mit, 3.35, wet 15 ohms., £4,12,0 
WHARFEDALE SUPER 3 Tweeter £5.19.7 
WHARFEDALE SUPER 5 

RS/ DD 
28,14,2 

WHARFEDALE 
SUPER 

0 18.14.E 
WHARFEDALE BIIPER 10 R8 /DD. Full range 510.18.0 
WHARFEDALE RS112 /DD 12in. unit, Full range 

£11.10.0 
SUPER 12 RS/DD £17,10.0 i.ltari,wrs By 1VHAR1'EDAl,l? AND 14001,M.ANH 

SURBITON PARK RADIO 
48, SURBITON ROAD, KINGSTON -UPON- 

48/8 
81/- 
70 /- 

44/- 

411/- 
70 /- 

1i\ REQUEST. 

8 
12 
12 

B 

8 
12 

THAMES, 

24/3 
22/9 
25/8 

24I3 

25/8 
25/8 

LTD. 

MICROPHONES AND FLOOR STANDS 
RESLO RRH /T Ribbon £11. 2.6 
RESLO RBH /TS Ribbon with on /o8 switch 518.10.0 
RESLO Heavy Doty Floor Stand £7. 0.0. 
TEISCO DM304 final impedance with switch. 54.10.0 
PIEZO BM3 , ylvi with -win: ti £2.10.0 
JAI': FLOOR STAND £3. 3.0 

4918 
644/- 

8 
18 

24/9 
19/9 

EASILY REACHED BY FREQUENT QUENT TRAINS FROM 
WATERLOO TO SURBITON 

K 
PhoIN 

55ne 49 
Order for Cash, C.O.D. or Terms 
Hours 9 a.m. -6 p.m. (I p.m. Wed.) 

SURREY Open Lunch Time and all day Sat. 
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Brand new individually 
checked and guaranteed 

VALVES 
AC'/HL 4,O 
ACP4 81- 
AC6PEN 5/- 
AL60 6/- 
ARS 6f- 
ARP 8/8 
ARP3 81- 
ARP12 2/8 
ARP21 7/- 
ARP24 8/6 
ARP34 4/- 
AhTP1 8/- 
ATP4 2/8 
ATP7 5/8 
AU7 55/- 
BL63 10/- 
B84 8/- 
BBS 20/- 
B884 87/8 
B2134 18/- 
BT19 26/- 
11E35 25/- 
BT46 150/- 
13E83 85/. 
CO9L 2I. 
CL38 9f- 
CV71 81- 
CV77 8/- 
09102 1/- 
CV103 4/- 
094014 7/- 
094016 6/. 
CV4026 10/. 
094048 40/. 
CY31 5/8 
D1 1/6 
D41 818 
Del r e/- 
D77 8/8 
DA80 12/8 
DA80 76/- 
DAP98 8/- 
DD41 4/. 
DBTb 8/- 
DET20 2/- 
DET26 16/- 
DF73 6/- 
DF91 81- 
DF92 8/- 
DF98 8/- 
D-.92 8/8 
D 96 6/8 
DIAS 6/. 
DL93 8/- 
DL94 6/B 
DL98 6/8 

01.olii d/- 
llL81J 15/- 
118010 28f- 
E1148 2/6 
£1266 60/- 
R1415 80/- 
E1524 12/8 
BASO 1/- 
EA73 7/- 
EABC80 6'- 
BA/.1 8/8 
EAF42 8/- 
E1334 1/8 
EB91 Sf- 
EBC23 
EBC41 -/- 
11.13081 /- 
£BFBO 6/- 
EBF83 7l8 
EBF89 8/9 
EC52 41- 
2063 18/C 
EC70 4/- 
E090 2/- 
EC51 8/- 
ECC81 4/- 
ECC82 
110083 e/- 
110084 6/8 
E0086 6/8 
£0091 41- 
ECF80 6/8 
ECFB'1 7/- 
ECH42 8/- 
EOH81 6/- 
ECH83 7/8 
BOLO 5/6 
BOLB'2 7/6 
BCL83 10/- 
ECL86 101- 
EF34 16/6 
KM 8/8 
BFS7 7/- 
1111.39 6/- 
EF40 
EF60 2/8 
EF62 6/- 
EF53 4/8 
EF56 6/- 
EFT' 7/6 
EF72 6/- 
EF74 4/- 
EF80 6/- 
EPOS 8/- 
EF86 4/8 
1E186 81- 
EF89 8/9 

1.1'UI 49 
EF92 2/- 
EP95 5/- 
EF183 81- 
EF184 8/- 
EHT1 800/- 
EL32 8/9 
EL54 10/- 
EL34 6/- 
EL38 17/G 
EL41 7/- 
61,42 81- 
EL50 8/. 
EL81 8/- 
E1,83 6/8 
EL84 bi- 
ELM ' 8/- 
EL91 4/8 
EL95 6/- 
EM80 8/- 
EM81 7/B 
EM84 8/8 
EM86 9/- 
EN 31 10/- 
£8U208 B/- 
EY61 6/8 
0286 61- 
EY91 8/- 
Ey.40 6l- 
EZ41 8/8 
2E80 5/6 
EZ81 8/8 
F/6067 6/- 
F/8061 61- 
F/0003 4)- 
FW4/600 8/8 
F124/800 8/6 
01/2880 9/- 
t111371K19/- 
Gó0/20 5/- 
MOO 26/- 
0232 10/. 
0E84 10/- 
H83 7/- 
111154 22/8 
/114220010/- 
HL'2K 2/8 
HL23 6/- 
HL23DD 6l- 
111.41 4/- 
119E2 9l- 
K3A 80/- 
KTBC 22/- 
KT3: 8/- 
KT33C 8/. 
KT44 6/9 

KT65 41- 
KT06 18/9 
KT07 181- 
KT76 8/8 
KT88 18/- 
K7' W 61 4/8 
5/TWOS I- 
KTZ 8/- 
KT'L8S 5/. 
1d'2 10/- 
1133 5- 
588100 9Ì- 
518142 12/- 
MH4 6/- 
HHLD610/- 
b1.6 81- 
8108 81- 
NE17 7/- 
NOT2 10/- 
ORS 7/- 
O 03 6/- 
01)3 6/- 
084 41- 
OZ4A 6l- 
PCCtf4 61- 
PCC86 7/- 
POC89 10,- 
PM() 6/- 
PCF82 8/8 
PCF84 6/- 
PCL81 9/- 
PCL42 8/- 
PCL83 8/8 
PCL84 7/- 
PCL88 9/- 
PEN26 4/6 
PRN46 8/- 
PEN200A8/- 
PL86 7/8 
P 1.98 18/- 
PLR 7/- 
PL82 6/- 
PL88 6/- 
PL84 8/8 
PM24A 6/- 
PTO 10/- 
PT25H 7/6 
PT26M 7/6 
MCA 14/- 
PX26 9/- 
PY82 9/8 
PY83 8/6 
PY80 6/8 
PY81 6/8 
PY89 61- 
PY88 e/- 
PY800 6/8 
PZ1-36 9l- 
PZ1-71 12/- 
QP21 8/- 
QP25 5/- 
QP230 6/- 
Q8160/15 

0/- 

(489610 5/8 VU39 6/- 
Q8120_ Si- VXS2I0 4/- 
(4004/7 8/2 W21 6/- 
R3 8/- w118 
R04/1260 W119 

691- 1118 
RK72 8/- X145 
81501 16/- 1166 
8130 12/8 YF 
BP2 8/6 283 
0141 1/6 1,85 
8161 1/8 Y66 
81.210 3/8 Z21 
BTV280/40 7.8000 

12/6 Z801U 
BTV70/8081- lA/ 
8U2180A 

10/- 
T41 8/8 
TP22 6/- 
TP25 16/- 
TT11 6/- 
TT16 86/- 
TTR31 46/- 
TZ0620 4f- 
TZ20 181- 
TL40 80/- 
1781 /- 
U12,14 8/- 
171.7 6/- 
U18 8l- 
U25 11/- 
(727 8)- 
U52 2/- 
DABC80 4/6 
UBC41 8/- 
UBF80 5/6 
UBF88 6/6 
UBL21 11/- 
170086 8/8 
UGH42 6/8 
UCH81 6/- 
UCL82 Eli- 
UMW 10/- 
17141 7/- 
UL41 8/- 
171.84 5/8 
0U6 7/- 
UU9 8/8 
UY21 7/8 
17986 6/- 
91120 4l- 
91507 6/- 
91924 20/- 
92023 18/8 
VMP40 121- 
VP23 8/- 
VP133 9l- 
VR99 8/- 
VR106/306/- 394 5/9 
911160/8061- '027 851- 
VT40 20/- 4D1 4/- 
VU83A 41- 541736 5/- 

81- 
8/- 

81- 
7/6 

4%- 

8/- 
20/- 
101- 
8r- 

1A5GT 6l- 
1B22 80/- 
1060T 6/- 
1D8GT 8/- 
1E70 7/8 
1F-2 8/- 
1080T 8/- 
11,4 8/8 
11LA8 8/- 
11.08 
11114 4/- 
1N21B 6l- 
1043 4/. 
1N70 4/- 
1E4 5/- 
1165 8/8 
194 61- 
185 4/8 

2A3 6/- 
2A6 8/- 
0326 8/- 
2026 7/- 
2G26A 8/- 
2034 2/8 
2043 12/6 
2046 22/6 
2046 30/- 
2061 12/- 
2021 6l- 
3X2 3/- 
944 4/- 
8A/108620i- 
376148J 86/- 
3A/187/M 

261- 
3D6 ' 4/.. 
SB7 61- 
31324 B/- 
3B88 

61p5/- 

8Q60T 7/. 
384 4/. 

5e1740 6/- 
6R40Y 9/- 
5E4 7/- 
51140 +/6 
5V40 8/- 
5X414 88 
6130 4/- 
5Y3GT 61- 
SY3WOTB 

9/- 
6640 8/6 
671.87 4/- 
8.607 2/- 
A605 2/8 
6.407 0/- 
GARS 10f- 
6AJ5 8/6 
6ÁJ7 3/- 
OAKS 5/- 
64E6 8/- 
64E7 8/- 
841.5 8/- 
OM-5W 7/- 
6ÁM8 8/6 
64.946 4/- 
1311,25 7/- 
6AQSW 8l- 
67186 4/- 
6A86W 9f- 
BASH) 22/6 
6AT0 3/8 
64116 7/- 
6414 8/- 
0840 8/- 
8137 el- 
61380 2/6 
8BA8 4/- 
6BA7 6/- 
613E6 4/8 
6ßJ7 7/- 
eBR7 9/- 
0ßW8 9/- 
604 2/- 
8080 2/6 
6080T 6/- 
608 4/. 
6060 8/- 
8080 8/- 
60816 1/8 
8021 80/. 
608 8/. 

6160 5/8 
6F50T 5/9 
618G 4/- 

6180 6/8 
6112 4/8 
ßF13 5/- 
ßF32 4/- 
6138 8/- 
6060 2/8 
GH1 6/- 

60661 
624 
024WA 
OSI 
OSSU 
828 
6J6W 
8270 
637M 
6K8GT 
6170 
8K7GT 
6 %80 
8K8GT 
611851 
61/25 
OLIO 
066 
01,60' 

6L60Á 
6L7(.1 
61,34 
61.1)20 
6N7 
8170 
0Q7G 
0117 

1/6 
9/- 

10/- 
(1/6 

8%8 
8/- 

» ¡- 
6/6 

4ÌB 

8/8 
8/6 

ái- 
ej- 
7/e 

4Ì8 
5/9 

6%9 
8/- 
6/6 

68A7 7/- 
68A7GT 8/8 
88K7GT 4/- 
deC7 7/- 
68070E 6/- 
6807 5/- 
68160T 5/6 
68117 8/- 
8637 5/- 
68J7GT 5/6 
66.170 8/8 
66117 4/6 
88L7GT 6/8 
66677 8/8 
68(47 8/- 
6887 2/- 
6U4GT 9/8 
6V80 6/- 
8V6GT 6/8 
6V666 8/- 
614 8/8 
8X50 51- 
825121 8/8 
8280 8/- 
0-S0L2 10I- 

767 7%8 
705 10/- 
706 7/- 
707 

H7 7/8 
7Q7 7/- 
707 bl- 
764 4/6 
81)2 2/6 
9172 8/- 

MANY OTHERS IN 8100E include Ca/óode Ray Tubes and Sp.rial Vaio'u. All U.K. orders below 81 
Owing to 15% aureharge a f w of these valves will be Increased by 10%. C.O.D. 2/6 extra. 

MARCONI COMMUNICAT ON WELL PROVEN RELIABLE COM. 
RECEIVERS CR.ISO Frequency MUNICATION RECEIVER P.C.R.2 
coverage 2 -60 Mc /s in 5 bands. Two I - -- -- - ° -^ 
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 mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from 100 cs/ to 10 kc /s 
in 5 stage. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, 149. Mains 
P.S U by P.C. Radio 84.10.0. Carriage 301 -. 
CR.IS0'2. Frequency coverage I 5-22 
Mc s .n 4 bands al. other .eatures as in 
CR. /50. Price 135. Carriage 30, -. 
P.C. RADI O'SmainsP.S.U.forabove, 901 -. 
SIGNAL GENERATOR MARCONI 
TF 995A -I. Range 1.5 -220 Mc/3 in 
5 bands. Output voltage variable 'n I dB 
steps from I 1.1.V to 100 mV. Carrier may 
be unmodulated, requency modulated, 
amplitude modulated, or simultaneously 
frequency and amplitude modu aced. 
Frequency deviation is variable from 
25 -600 kc /t for FM and modulation 
(internal or external) up to 50x tor. A.M. 
Crystal calibrator for checking frequen- 
cies incorporated. Incrementai frequency 
control. Fully checked and guaranteed. 
Price 888.15.0. Carriage in U.K. 301 -. 
VARIOMETER FOR No. 19 SET 
17/6 each. P. & P. 3' -. 
TELEPHONE HANDSET. Standard 
G.P.O. type, new, 12' -. P. & P. 2' -. 

(Made by Pye). 120 kc /s -350 kc /s. 
525 kc!s-1600 kc /s. 6 Mc /s -22 Mc /s 

Overall sensitivity 1 -2 ;a V. S /Noise ratio 
IO dB at 6 /2V. Circuit incorporates an 
RF stage, two I.F. stages, tone control, 
A.V.0 antenna trimmer, 6V6 outpu 
Set in fully working condition together 
with headphones and speaker plug. 
87.12.6. Carriage I5 /- 
Ditto but with built in power supply for 
210/250 v. A.C. 89.19.6. Carriage I5, -. 

CARBON INSET MICROPHONE 
G.P.O type 216. P. & P. 1 /6. 

P.C. RADIO LTD 
170 GOLO({AWK ROAD, w.12 

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

906 3/6 
11E3 37/6 
12A6 2/8 
12A07 5/- 
124H8 11/- 
124Y7 4/- 
12eO7 6f- 
12-:X7 8/- 
12427 10I- 
129A6 5/6 
1273E0 7/- 
1213117 7/- 
1208 8/- 
12260 2'- 
12J5GT 2/6 
12J70T 8/8 
12K7GT 2/- 
121/851 10/- 
L2Q7GT ò/8 
128.52 7/- 
1.2807 4/- 
12807 3/- 
129117 8/- 
128J7 5/. 
128E7GT8/- 
12L1NT(1T 

6/9 
128117 5/- 
1274 2/- 
12L7 7/- 
15D2 6/- 
19E2 15/- 
1903 10/- 
1906 9/- 
1907 8/- 
19111 8/- 
19511 6/- 
2124 18/- 
21166 9/- 
251,60E 5/6 
2525 8/- 
25Z:6 818 
257.5 7/6 
26260T 8/8 
28D7 6/- 
30 5/- 
36015 9/6 
303'6 8/6 
30211 10/6 
S0P10 12/- 
30111. 8/- 
SBLOOT 7/- 
36T 17/8 
35W4 6/- 
36Z3 8/- 
35640E 8/- 
SaZ50T 8/- 
37 4/- 
38 4/- 
41MP 4/- 
44A1180N 

80/. 
21580 6/- 
101.602. 8/- 

55e 7/8 
57 61- 
38 8/- 

75 6%8 
76 6f- 
77 tl/8 
78 6/- 
80 5/6 
81 9/- 
82 8/- 
84 8/- 
8bA2 8/- 
210VPT 

7-pus 2/6 
220PA 7/- 
220TH 4/- 
2261311 
SOTA 
51/ /C 
9ß0B 
3674 
3684 
393A 
446A 
7134 
708A 

15B 
717.. 
724A 
801 
803 
806 
807 
808 
811 
813 
815 
629A 
829B 
830B 
83'24 
832 
837 
842 
860 
888A 
884 
964 
956 
958 
957 
958A 
1612 
1618 
1619 
1822 
1626 
1629 
1629 
2051 
40430 
4063 

5/6 
26/- 

70/- 

16/- 
8/- 

80/- 

000/- 

16f- 

22/6 
80 /- 

8/- 
17/6 
88 /- 
86/- 
88/- 

l- 
45/- 
15/- 

6- 
10/. 
14/- 

l+ié 
E8 

6/- 

5/- 
8/- 

12/- 
81- 

4%8 
5/- 

12/8 
8/- 

4513C 30/- 
5704 9f. 
5726 8. 
6064 7/- 
6065 6/.. 

8193 2119 
7476 2/- 
8013A 25/- 
8020 8/. 
9001 8/- 
9002 4/8 
9003 8/- 

9006 2/6 
C.R. Tubes 
CV1698 

1095) 66/- 
R4604/ß/16 

28/- 
90E97 28/- 
90E138 801- 
VCR138A 

40f- 
901113971 

861- 
VCR617B 

10115nó 
40/- 

BF?? 46/- 
6CP1 80/- 
6FP74 12/. 
Photo Tabes 
CMG8 6/- 
0816 12/8 
981A 56/- 
80970 350/- 
Spacial 
Valve. 
ACTO 28 
ACTO 112 
2301 24 
KEN2A 

88.10.0 
1BÚ 28/- 
2.722 82.10.0 
2364 IS 
4174 80 /- 
3J/92/E 

88710.0 
714AY 64 
7234/B 60 /- 
7254 361- 
7264 19/- 
Traasbton 
0044 el- 
0045 7/- 
0072 8/- 
00,81 7/- 
0069 19/- 

P. 4 P. 1/ over Cl. 2 /.; over £3. P. S P. tree. 
Overseas s Postage extra at cost. 
CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New 81.17.6 each. 
P & P. 2'6 
EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1,00012, I00í1 
to 200,00012. With test leads, leather 
carrying case. Tested 84.19.6. P. & P. 3'6 
32/44ft. AERIALS each consisting of ten 
aft. din. dia tubular screw -in sections. 
14ft. (7 section) whip aerial with adaptor 
to fit the Sin. rod, insulated base, stay 
p ace and stay assemblies, pegs, reamer 
hammer etc. Absoiytely brand new and 
complete, ready to erect, in canvas bag 
82.19.6. P. & P. 1016. 
AR88O RECEIVERS. Fully recondi- 
tioned, E55; rebuilt models 8851 brand 
new 895. Carnage paid U K 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, 14, -. P. & P. 116. 

PANEL METERS (round) 
0-50 microamps 2i D.C. "" 40/- 
0-100 microamps 2 D.C. " 35 /- 
0-200 microamps 2- D.C. 3216 
0-500 microamps 2j' D.0 30'- 
0-I mA" 2 D.C. 1916 
0-I mA 3- D.C. 35,- 
0-1 mA 3" D.C. " 35 /. 
0-5 mA 3' D.0 451- 
150-0 -1,500 ntA 3' D.C. 291- 
0-15 v. Y A.C. 1716 
0-50 v. 2 }' D.C. 28'- 
C-150 v. 2 A.C. 24/- 
0-500 v. (shunt) 2 D.C. 20'- 
0-10 kV 2 D.C. 63'- 
"Weston", 51 usually used in H.R.O 

as "S" meter. "Protection type. 
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C BRADFORD, BRISTOL, 

V C LEICESTER. LEEDS, 

PRACTICAL WIRELESS 815 

BIRMINGHAM. DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL, PAGE 816 FOR 
LIVERPOOL, LONDON, MANCHESTER, MIDDLESBROUGH, SHEFFIELD I ADDRESSES 

BASS -MAJOR 30 WATT GUITAR 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 1210. heavy duty 25 -watt high flux (17,000 lines) loudspeakers with 

Yin. diameter speech coils. Designed for efficient handling full Output of amplifier at frequencies down to 25 c.p.s. * Dual (`one in second speaker reproduces frequencies up to 17.000 c.p.a. * Heavily made cabinet of convenient size 28 x 15 x 131n. has an exceptionally attractive covering in two contrasting tones of Vynair. * For 200 -250 v. to 50 c.p.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 microphones, * Separate bass and treble controls providing more than adequate "Boost" or "Cut ". * LEVEL frequency response throughout the audible range. * SUPERIOR TO UNITS AT TWICE THE COST. 

391 Gns Send S.A.E. for leaflet 
OR DEPOSIT of £4.3.0 and 12 monthly 
payments of £3.9.11. Carr, 17/6, 

BASS -REGENT 
50 WATT GUITAR 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 15 in. 30 watt unit and a FANE 12 in. 20 watt unit with extended frequency response. 
* 4 Jack Socket inputs and two independent volume controls for simultaneous use of up to four instruments, pickups, 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 Basa - Regent with units at more than 3 times the cost. 44 Cash 

Price 
GNS. Carr. 19/8 

Or Deposit 24.11111 
and 12 monthly 
Payments of MUM 

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

1 Carr. 10 /- or 
and 

Depo12 
msit onthly 

£2.1.6 
2 GNS. payments of £1.8.4 

R.S.C. G15 15 WATT LEAD OR 
RHYTHM GUITAR AMPLIFIER 
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 1s a heavy duty 
high flux 12in. 20 watt 
model with cast chassis. 
Cabinet is well made and 
finished as G5 Model. 
Size approx. 18 x 18 x Sin. 
Only 19 Gns. Carr 

. 

Send S.A.E. for leaflet. Or DEPOSIT 39/11 and twelve monthly payments of 33/4, 
R.S.C. G5 GUITAR AMPLIFIER 
5 -watt high quality output. Incorporating 
high flux 12in. 10 watt 12,000 line loud- 
speaker. Sensitivity 50 m.v. High im- 
pedance lack input. Handsome strongly 
made cabinet (size 19 x 14 x Tin. approx.) 
finished in complimentary shades of 
Rexine /Tygan. 200 -250 A.C. mains. Suit- 
able for Lead or Rhythm Guitar in the 
home or small club, etc. 
ß9.I9.6ly DEPOSIT 

of /22//3. Carr, '7 /6. 

R.S.C. B20 BASS GUITAR 
AMPLIFIER A highly 

efficient it unit incorporating a massive 15111. 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. 

fornd leaflet 292 Gng 23.2.0depandt 12 
monthly payments of 51/8. Carr. 17/6. 

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 and Foot Switch. ONLY 4Gns. 

+r 

R.S.C. COLO ®N 

SPEAKERS 
Finished in polished 
veneered walnut. Ideal 
for vocalists and Public 
Address. Normally supplied 
for 15 ohm matching but 
can be supplied for 100 v. 
line for 35/- extra. 
Type C57, 10-15 watts. 
Fitted five 6 x 4 elliptical 
speakers. Overall size 
approx. 9 Gns. Carr, 
26 x 9 x dins, 7/8 

Fitted five lin.Nhighaflux 
speakers. Overall size 
x10x Sins. .rj Gns. 10 /- 
Or Deposit 27/6 and 12 
monthly payments 20/10, 

HEAVY DUTY LOUDSPEAKERS in 
SUBSTANTIAL REXINE COVERED 
CABINETS. Type BGI. Suitable for Bass 
Guitar. Speaker Unit 15in., High Flux, 
15 ohms, 30 watts. Cabinet size approx. 
24 x 21 x 13in. Only 194 gns. Or Deposit 
431- and 12 monthly payments of 341., 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two I2in. high flux 15 ohm 2.5 
watt speakers, one with aluminium speech 
coil and dual cone to provide smooth fre- 
quency response from 25 to 17,000 c.p.s. 
Cabinet size approx. 30 x 21 x 14in. 
Covered in two contrasting tones of grey 
Vynair and Rexine. Rating 50 watts. Only 
29 gns. Or Deposit 53.7.6 and 12 monthly 
payments of SOf., 
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RSC (Manchester) 
Ltd. 

MAIL ORDERS TO: 
54 WELLINGTON STREET, LEEDS I 

Terms: C.W.O. or C.O.D. No C.O.D. 
under 21. Postage 2/9 extra under C2. 
416 extra under 25. 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 

Opening 14th Jan. 1965, spacious new 
premises at 10 North Parade. 
Half-day Wednesday) 

BRISTOL 14 Lower Castle Street) 
(Half -day Wednesday) 

BIRMINGHAM 30/31 Gt. West- 
ern Arcade, opp. 

(No half day) Snow Hill Station 
Larger premises now open. 

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

DARLINGTON Wynd 
Post 

(Half -day 
Wednesday) 

EDINBURGH 133 Leith Street 
(Half -day Wed.) 

GLASGOW 326 Argyle Street 
(Half -day Tuesday) 

HULL 51 Savile Street 
(Half -day Thursday) 

LEICESTER 32 High Street 
(Half -day Thursday) 

LEEDS 5 -7 County (Mecca) Arcade 
(No half -day closing) 

LIVERPOOL 73 Dale Street 
(No half -day closing) 

LONDON 238 Edgware Road W2 
(Half -day Thursday). 

MANCHESTER 
60A -60B Oldham Street 
New large store. 

MIDDLESBROUGH 106tNR 
(Half -day Wednesday) 

SHEFFIELD 13 Exchange Street. 
Castle Market Bldgs. 
(Half -day Thursday) 

EX. GOV. 2 V. ACCUMULATORS. 
10 A.H. Size 7 x 4 x 2ín. Brand new, 
419 each. Three for 12/6. Carr. 5 / , 

Jason FMT1 V.H,F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves, 
Tuning dial, Escutcheon. etc., 28.19.8. 
LINEAR L45 MINIATURE 44 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12dB. Separ- 
ate Bass and Treble Controls. For mains 
200 -250 v. 50 c /s. Output for 2-3 ohm speak- 
er. Millard valves EZ80, ECC83, EL84, 
Size only 7 x 5 x spin. high. Guaranteed 
12 months. Only 6 gnu. Send S.A.E. for 
leaflet. Terms: Deposit 24/9 and 6 month- 
ly payments of 24/9. 

R.S.C. BATTERY TO MAI 
R.S.C. BATTERY TO MAINS 
Type BM1, An all -dry battery 
eliminator. Size 51 x 41 x 21n. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 60 cis is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
00 v. This includes low con- 
sumption types. Complete 
kit with diagrams. 39/9. or 
ready to use. 46/8. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre-amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 dB down. Frequency response.+3 dB 
30- 20.000 cis. A specially designed section- 
ally wound ultra linear output transformer 
Is used with 807 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF88, EF88, ECC83, 807. 
807. 6239. Separate Bass and Treble Con- 
trols are provided. Minimum input required 
for full output is only 12 millivolts so that 
ANY KI-ND 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, 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 o /s. A.C. 
Mains and has output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

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

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

ing handles can be supplied 
for 19/8. The amplifier can be supplied, ikc- 
tory built with EL34 output valves and 
12 months' guarantee, for 14 gns. Send 
S.A.E. for leaflet. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers avail- 
able at competitive prices. 

FANE HEAVY DUTY HI -FI SPEAKERS 
12in. 15 ohms- Cast chassis. Exceptionally 
robust 2ín. diam. Voice Coil Assemblies. 
122 /10 20watt, b gns. 122/10A 20watt, a gnu. 
122/1220watt, 7 gns. 122/12A 20watt. 8 gns. 
122 /14 22watt, 9 gns. 122/14A 22watt. 10 gns. 
122/17 25watt ,211.17.8122/17A25watt.212.17.8 
161n. 15 ohms. Cast chassis. Exceptionally 
robust 2ín. diem. Voice Coil Assemblies. 
152/1220watt,12 gns. 152 /12A 20watt, 13 gns. 
152 /14 27watt,14 gns. 152/14A 27watt, 15 gns. 
152/17 35watt,18 gns. 152/17A 35watt. 17 gns. 
"A" indicates dual cone type. 30- 17,000 
c.p.s. Send S.A.E. for leaflets. Terms 
available. 

1210. 10 WATT HIGH QUALITY 
LO l' DSPEA K ER. 
In walnut veneered 
cabinet. Gauss 12.000 
lines. Speech coil 3 
ohms or 16 ohms. 
only 24.19.8. Carr. 
5/ -. Terms: Deposit 
11/3 monthly 

11/ 
181x. 20 WATT H - 
FI LOUDSPEAK- 
ERS IN CABINETS. 
Size 18 x 18 x tom. 

Terms: Deposit 17/9 
Finish d9 monthly e 

above. 

of 17/9. Only 27.19.8. Carr. 8 /ti. 
For larger types see page 415, 

R.S.C. CORNER CONSOLE CABINETS 

Polished walnut veneer 
finish. Pleasing design. 
JUNIOR MODEL. 
Size 20 x 17, x 8in. for 
8 x Sin, or 10 x sin. 
speakers. 22.9.9. 
STANDARD MODEL 
Size 27 x 18 x 121n. l'or 
3 or loin, speakers. 
24.11.9. 
SENIOR MODEL. 
Site 30 x 20 x 151n. for 
121n. Speaker. Suitable 
Speaker systems be- 
low. Only 7 gns. 

AUDIOTRINE 111 -FI SPEAKER SYS- 
TEMS. Consisting of spatched 121n. 12.000 
line. 15 ohm high quality speaker: cross- 
over unit (consisting of choke, condenser. 
etc.) and Tweeter. The smooth response and 
extended frequency range ensure surprising- 
ly realistic reproduction. Standard 10 watt 
rating 24.19.9. Carr. 5 / -. Or Senior 15 watt. 
26.19.8. Carr. 7/8. 

R.S.C. BASS REFLEX CABLNETS 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for 
any good quality loin. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x 101n. Handsome 
appearance. Ensure superb reproduction 
for only 23.19.8. 

STANDARD MODEL. As above but for 
121n. speakers. Size 20 a 15 x 1310. For 
vertical or horizontal use. 25.194 Set 
of legs with brass ferrules. 19 /6. 

R.S.C. 4/5 WATT AS HIGH -GAIN 
t'yAMPLIFIER A 

small 
highly-sensitive 

Only SO 
quality amplifier linputoistre 

home, 
rre 

for full Output so that It Is suitable for use with the latest 
High- fidelity P ck -up heads In addition to all other 
types of pick -ups and practically all "mikes ". Separate 
Bass and Treble Controls are provided. These give full 
long-play ing ree srd equalisation. Hunt level Is negligible 
being 71 dB down, 15 dB of Negative feedback is used. 
H.T. of 300 v. 25 mA and LT. of 6.3 v. 1.3 a, is available for 
the supply of a Radio Feede Unit, or Tape -Deck pre- 
amplifier. For A.C. mains input of '200430 450 v. 50 c /s. 

Output for 2 -3 ohms speaker.' ('hassle is not- ails e. Kit is complete in every detail 
and includes fully punched chassis (with ba.seplate) with Gold Hammer finish and 
Point-to-point wiring diagralns'aod tnstr serions. Exceptional vaine at only 24.15.0, 
or assembled really for use 25 /- extra. Plus 3/6 cary., or deposit 22/6 and 5 monthly 
payments of 22/6 for assembled unit. 
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 
6107, SP61, 6VBG. 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 0/ x 5iin. 
TWEETERS. R.A. 3 ohm 25 /91 15 ohm 25/9. 
R.A. 121n. DUAL CONE 8 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 

NS CONVERSION UNITS 
Type BM2. Size 8 x 61 x 2iin. 
Supplies 127 v. 90 v. and 60 y. 
40 mA and 2 v. 0.4 a. to 1 amp. 
fully smoothed. Thereby 

ompletely replacing both 
11,T. batteries and L.T. 2 v. 
accumulators when con- 
nected to A.C. mains supply 
300/250 v.250 c /s. SUITABLE 
FOR ALL BATTERY RE- 
CEIVERS normally using 
2 v. accumulators. Complete 

kit of parte with diagrams and instructions. 
49/9. or ready for use. 59/6. 

P.M. SPEAKERS. 101n. W.B. "Stentorian" 
3 or 15 ohms type HF1012 10 watts. hi- fidelity 
type. Recommended for use with our All 
Amplifier. 24.128. 12ín. R.A. 3 ohms 10 watts 
(12000 lines). 59/9. 

ARMSTRONG, DULCI, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING T /TABLES CASH or H.P. 

SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning, 
W /Ch. and Vol. Only 250 v. 15 usA H.T. and 
L.T. of 6.3 v. 1 amp. required from amplifier. 
Size approx. 9 x 6 x 7ín. high. Simple align- 
ment procedure. Point -to -Point wiring 
diagrams, instructions and priced parts list 
with illustrations, 2/6. Total building cost 
£5.5.0. B.A.E. for leaflet. 
MULTI- METER, CAGY Ml. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/ -. 
A.M. Basic Meter sensitivity 155 micro- 
amps A.C. and D.C. ranges 24.11.2. B.M. 
Sensitivity up to 10,000 ohms per volt A.C. 
and D.C.. 28.2.6. 30.000 ohms per volt, with 
overload buzzer. 28.19.5. 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 251 GNS. 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR Incorporating the latest Collaro Studio Tape Transcriptor. The Audlotrine High Quality Tape Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two con- trasting shades of Rexine and Vynair, size 141 x 15 x 81ín, high and circuit. Total cost if purchased indi- vidually approximately 240. Performance equal to units in the £60 -£80 class. S.A.E. for leaflets. TERMS. Deposit £2.13.9 and 12 monthly payments of 44/ -. Cash price if settled in 3 months. 

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

Two input sockets with associated controls 
allow mixing of "mike" and gram,, as in A10 
High sensitivity. Includes 5 valves. ECC83, 
ECC83, EL84, EL84, EZ81. High Quality sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation. Reli- 
able small condensers of current, manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response ±3 dB 30- 20,000 c /s. Six negative 
feedback loops. Hum level 60 dB down. ONLY 
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and 
types of pick -ups and microphones. Comparable with the very best designs for STAN- 
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMEN'rS such as 
STRING BASS. LEAD OR RHYTHM GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12 x 9 x 7in. For A.C. mains 200 -250v. 50 c.o.s. Output 
for 3 and 15 ohms speaker. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring diagrams supplied. Only 8 GnS. Carr. 
(Or factory built 51/- extra,) 10/ -. 
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. Send 
S.A.E. for illustrated leaflet detailing Cabinets, Speakers, Microphones, etc., with cash 
and credit terms. 
LINEAR TAPE PRE- AMPLIFIER. Type LP /1, Switched Negative feedback Equalisation. Positions for Record liin., Min., 7i in, and Playback. EMM4 Recording 
Level Indicator. Designed primarily as the link between a Collaro Tape 'l'ran- scriptor and a high fidelity amplifier, but suitable for almost any Tape Deck, 
Only 94 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 30 watts). Sensitivity is 50 milli- volts. Suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation for "lift" 
and "cut ". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EL84, EZ81. Outputs for 2 -3 ohm speakers. Point -to -Point wiring diagrams and in- 

16 Gns. structions supplied. Send S.A.E. for leaflet 
Full constructional details and price list 2/6. Carr. 10 / -. Kit can be supplied assembled and ready to use for 59/8 extra. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 
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. 
HI -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collaro, 18/9. 
Acos Stereo -Monaural, 29/9. Ronette 
Stereo -Monaural 39/9. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/-. 
Low Impedance Erase, 12/8. 
MARRIOTT RECORDING HEADS. 
High Impedance, Record /Playback. Low 
Impedance. Erase, 25/- pair 
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 Mic 40 25/9, 
Acos Mic 45 29/9, Stick type Acos 39-1 
39/9, BM3 with neck band and heavy table stand 49/9. Lapel type 29/9. 
C'DLLARO JUNIOR. 4 -speed Single Player Unit and Crystal Pick -up with hi -fi Turnover head. Only 59/8 
B.S.R. UA14 4-sp'd AUTO -CHANGERS 
with hi -fl turnover head, £5.19.8. Carr. 4/6. 
GARRARD AUTO -SLIM 4- SPEED 
AUTO -CHANGER with high fidelity 
pick -up. Latest model. For 200 -250 v. 
A.C. mains, 67.17.8. Carr. 4/6. 
GARRARD AT6 AUTO -SLIM DE- LUXE 4 -SPEED AUTOCHANGERS. 
Turnover GC8 head, for 200 -250 v. A.C. mains, £11.9.0. 
G1.3A 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.C. mains. Size 
111 x 2) 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 -250 v. 
Sensitivity 130 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. 

HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps., variable output. 
Consisting of Mains Transformer 
0- 200 -230 -250 v.: F.W. (Bridge) Selen- 
ium Rectifier; Ammeter, Variable 
Charge Rate Selector Panels, 
Plugs, Fuses, Fuseholder and 
circuit, 59/9. Carr. 4/6. 

R.S.C. BATTERY 

:w;r, :` {' i{:. '' 

33:33e .;;M: v. 
;.,:x w 

:S'r, . " ;.5+:'.,.'- : `' f. ;2.t: ..: st:`:4â;?¡ 
::` y..,,,'`.+<S. . 

CHARGING EQUIPMENT Guaranteed 12 menthe 
All for A.C. Mains 200- 250v., 50c /s. 

ASSEMBLED 
4 amps 6/12 v. Fitted Am- meter and variable 
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/ -. 

ASSEMBLED 
6/12 v. 2 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 áaarr, 
6/12%. I amp. 27/9 
Less meter. 

SPECIAL OFFER 
12v. 2 amp. F.W. Bridge Metal 

Rectifiers, 3 for 7/9. 

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

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

.. .. .. .. 

Small Pentode, 5,00011 to 311 ., .. 
Small Pentode. 7/8,0000 to 311 .. .. 
Standard Pentode 5,0000 to 30 ,. 
Standard Pentode 7,00011 to 30 .. 
10,00011 to 311 
Push -Pull 8 watts, EL84, or 6V6 to 30 

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

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

6L6, KT66, EL34, etc. .. .. .. 49/9 

Interleaved and Impregnated. Prim- 
aries 200.230 -250 v, 50 c /s. Screened 
TOP SHROUDED DROP TIIROUGII 
250- 0 -250v. 70mA, 6.3v. 2a, 0- 5 -6.3v. 2a 17/9 
350-0-350v. SOmA, 6.3v. 2a, 0- 5 -6.3v. 2a 19/9 
250-0-250v. IOOmA, 6.3v. 2a, 6.3v. la .. 21/9 
250- 0 -250v. 100mA, 6.3v. 3.5a, C.T. . 19/9 
250 -0-250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 27/9 
300- 0 -300v. 130mA, 6.3v. 4a, 6.3v. la, lor 

Milliard 510 Amplifier .. . 33/9 
300-0-300v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 27/9 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 27/9 
350- 0 -350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 35/9 
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 Mullard Amplifier . 35/9 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 28/9 
350- 0 -350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 37/9 

57/9 

59/9 
69/9 

4/8 
4/8 
4/8 
5/9 
5/9 
5/9 

9/9 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former, 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 
6 v. or 12 v.2 amps 25/9 
6 v. or 12 v. 2 amps, inclu- 
sive of Ammeter 35/9 
6 v. or 12 v. 4 amps, with 
Ammeter 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 rate 
adjustment and ammeter, 
64.19.8. Carr. 10 / -. 

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. 7/8: 12v. la, 7/11: 6.3v. 
3a, 8/11: 6.3v. 6a, 17/612v. 1.5a, twice. 17/8. 
SMOOTHING CHOKES 
150mA, 7 -10 H, 250 ohms ., .. 11/9 
100mA, 10 H, 200 ohms .. .. ,. 8/9 
80mA, 10 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. lla, 12/9' 0- 9-15v. 2a, 14/9; 0- 9-15v. 
la, 18/9: 0- 9-15v, 5a. 19/9; 0.9 -15v. 6a, 23/9: 
0- 9 -15v. 6a. 28/9. 
AUTO (Step up/Step down) TRANS. 
0 -110 /120- 230/250v. 50-80 watts. 13/9: 250 
watts, 39/9: 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
120:1 high grade, clamped. 8/9. 

Amestalememlwell 
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HI -F1 IO WATT AMPLIFIER COMPLETE POWER PACK KIT, ,19/I I 

Brand New Complete £719.6 Carr. Cons sting of Mains Trans., Metal Rent- 
Units. 518 tier, Double electrolytic. smoothing choke 

Manufacturer's discontinued Model. Push- chassis and circuit. For 200 -250 v. A.C. 
Pull output. Latest high efficiency valves. mains. Output 250 v. 60 mA, 6.3 v.. 2 a. 

separately Inputs for 

TRANSRECEIYERS. TWO -way Trbns- 
mitter Receivers. 9 transistor S/H circuit. 
Crystal controlled range up to 5 miles 
according to conditions. Size of each unit 
8i x 3 x 1 }in. Complete with batteries. 
Telescopic aerials and leather cases. 
Brand Brand new guaranteed 2bQQ PPair. 

Dual controlled 

Controols. 
and gram. 

nsf Sensitivity. Odt utfo Treble TRANSISTORISED 
15 ohm speaker. Guaranteed tested and in MICROPHONE MIXER perfeot working order. 

SELENIUM RECTIFIERS Enables mixing 
F.W. BRIDGE 24 v. 2 amp. ., 14/9 of up to 4 inetru- 

pp ments. i.e. mic., 6/12 v. 2a. 8 /11 24 V. 20 gg /9 a " .; . tape, gram, tun- 8/12 2a. .. 8/11 H.T. TYPES H.K' 
a ers, etc., into 8/12 3a. .. 9/9 150 40 mA ,. 0 ;: single output. 6/12 V. 4a. .. 18/8 250 V. 50 mA .. 8// 1 Compact and 8/19 v. 89. .. 1818 250 v. 60 mA .. 4/ ' 

1 8/12 V. 10a. .. 98/9 250 v. 8p mA .. 5/ 1 ' comp etely self- 
6/12 V. 15a. .. 35/9 260 v. 260 mA .. 11/9 - contained uses 

standard 9v. bat- 
(BOridgé) 10C100 V. F ?W.m(Biidge). outputs take standard plugs. 

Inputs 
6 

8 /11. H.W. 250 v. 60 mA, 5 /11. . 

RSA'. POWER PACK, 39/9. Louvred 
metal case only 8 x 5E x 24in. Stove 

Outputlat 4 pin plug and socket 250n v. 
mA, fully smoothed at 6.3 V. 2 a. Suft- 

able for power requirements of almost y Pre -amp. or Radio Tuner. 
R.S.C. BABY ALARM or INTER - 
COMM. KIT. Complete set of parts with 
diagrams, etc. Housed in two polished 
walnut finished cabinets of pleasing 
design. 

. ins.. Fully isolated. FCon2tOr0ollable 
at both units. An lntercomm. of this class 
would normally cost £20 -030. Only 89/6, 
Carr. 5/- or assembled ready for use 8 Ens. 

TRANSISTOR 
OC454/11, OCC444/111, 

SALE. 
8óG814/11. 

OC171 8/9, Ediswan XA101 8/9 XB102 8/9. 

3/9. 
xAI12 8/99ta,, gX6313 3p/9. Xp6104 3/8 XC101A 

Ex. GOVT. 6SMOOTHINGCHOKES. 
1150 Á 10 

3-5 
H, 50 ohmá 9/9; 120mÁ 12 H, 1ÓÓ 

ohms, 8/9; 100 mA, 10 H, 100 ohms, 8/9; 60 
mA, 5-10 H. 250 ohms. 2/11. 

HE-40 De Luxe 4 COMMUNICATION RECEIVERS HE-30 4 Band 
Band. 220/240 v. Continuous cover- 
50/60 0.0.s. A.C. mains age 560 Kc /a to 30 Mc /s. 
operation. Frequencies Illuminated slide rule 
covered 650 Kc/s to 30 dial. Edgewise '5' meter 
Mc /e continuous. moor- --- 0-100 logging scale. 
Donates Sin. speaker. _ .df Built-in 'Q' multiplier 
Slide rule tuning dial a;,y aerial trimmer, oleo- 
.S' meter. Internal fer- ; trice' bandepread. 
rite aerial for medium .t noise limiter. controls 
aerial 59in, 10 sepction or . - audio gainai selectivity. 
short waves. Fitted "`^-'- 1 frequency (B.F.O.), 
sockets for optional out- ' '"--- - -..: ' ! S 

gain, 
selector, I.F. 

externaall speaker socket. Other features arrse ' M.V.C. Switch. AEG. switch 
trimmer, 

tuning. 
scale.l Noise limp ter, V.Ó . 0-100 

staná standard a speaker. Provides 
for 

watts out- 
by switch. Size approx. 14x84 x biln. Hand- put. Size 15 x 10 z 7lin. Por 220/240v. 50/60 
some grey °rankle finished metal cabinet c.o.s. A.C. mains. A highly efficient receiver 
with chromium fittings. Brand new with full repreeenting exceptional value at only 
instructions manual. Usual guarantee. An Post Free. 
TERMS: I)epositS8.16,0, and nine monthly Gns. 
payments of 52/3. TERMS: Deposit £5.4.0, and nine monthly 
tlaashplin 3 cleared ONyß4 Ó.O Carr. 

. Cash price if settled In 3 months. 

EX GOVT SELENIUM 
RECTIFIERS 12v IS AMP 1 9/9 
(BRIDGE) F.W. ONLY 

R.S.C. S LBRADFORD ESTER 

BRISTOL 

MANCHESTER 

EDINBURGH 

LIVERPOOL 

BIRMINGHAM 

LONDON 

DARLINGTON 

MIDDLESBROUGH SHEFFIELD PADDRESSESR 

-alG rYcede cri /wc&ed stcos 
Mon. Sat. 9 a.m. -S.4S p.m. Wednesday I p.m. 
Lunch 1.30 2.30 

Special 24 Hour Express Mall Order Service 

AZ31 181 
DAF91 4/t 
DAM 0/6 MI 8/- 
DM /6 
DK91 /I 
DK99 777iii/- 

01(98 7/6 
D192 6/- 
DL94 7/ 
DL98 4/6 
EABO80 9/5 
EAF42 5/6 
E1391 8/8 
14E041 8/- 
EBF80 7/6 
EBF83 B/. 

F89 7/8 /311F89 
ECC81 4/- 
EOCR2 5/- 
E0(83 5/6 
ECC84 6/4 
ECC86 61 
ECH36 19/6 
ECH42 //6 
EC5e1 7/. 
E01188 8/. 
ECL80 6/6 
ECL82 6/6 
1100.86 8/4 
EF41 7/6 
EF60 5/- 
EF86 6/- 
EF88 7/. 

EF89 
EF91 
EF92 
EF98 
DI 83 
EF184 
EL83 
81.41 
EL42 
EL84 
EL96 
85460 
E3181 
EM84 
EY61 
EY88 
E240 

si- 
4;- 
4/ 

101- 
5/. 
9/. 

17/4 
9/ 
9/- 
5/0 
9/6 
6/- 
8/- 
8/- 
7/8 
7J- 
71- 

E541 
EZ80 
8481 
GE32 
HL41DD 

KT88 
K 61 
K 81 
MU14 
N78 
0Z4 
PCC84 
P0089 
POPS() 
PCF68 
PCL82 

71- 
6/6 
5/4 

1016 

19/6 
17/6 
10/6 

7/- 
8/6 

118/e 
5/- 
6/- 
8/0 
7/- 
6/6 
7/6 

PCL83 /- 
PCL84 71- 
POL86 7/4 
PCL88 101- 
PL38 11/6 
PL81 71e 
PL82 714 
PL83 7/6 
PL84 7/. 
PY32/3 10/. 
PY81 8/- 
PY82 8/8 
PY83 7/6 
PY800 8/6 
PZ30 18/6 
8P61 8/- 
U14 9/. 

U26 10/- 
U20 10/6 
U191 18/8 
1/301 18/6 
1/801 1916 
UAßC806/8 
UAF42 BIB 
UBC41 6/- 
I'iBF80 7/8 
UBF89 7/8 
UCH42 8/8 
UC1481 7/- 
U01.82 8l6 
UCL83 91- 
UF41 7/8 
UF89 7/- 
ÚL41 7/8 

UL84 6/ 
UY4I 716 
UY85 5(6 
VPJB 15/- 
VBL60/30 

7/. 
w8161 61. 
X6IM 18/8 
£78 26/- 
X79 40/- 
1116 5/6 
186 4/6 
1T4 8/- 
384 5/- 
3V4 7/- 
6U40 4/- 
63,40 9/- 

61(30/0T 
816 

6.57 12/8 
6.48 8/8 
SALA 3/8 
BA1IO 4/- 
6AQ5 8/6 
13AT6 4/6 
88R0 2/6 
6BA8 616 
813E6 5/6 
BRIO 8/- 
8B117 10/8 
BBWO 9/- 
6BW7 9/- 
6C4 3/6 
8C6GT 8/- 

ßC6 
6CD60 
OURS 
6C6 
6F6 
6146 
6T6G!GT 

6170 
81C70 
8K70T 
6X80 
8K80T 
61.80 
8Q70 
8Q70T 
6050 

ere 
26'- 
10/- 
5/6 
5/9 
8/- 

5le 
5/- 
8/- 
2/6 
4/- 
9/6 
7/8 
6l- 

10/- 
7/8 

6V80 
6V6G'l' 
IXJ 
6X60 
eX66T 
6/30L2 
7B7 
7C6 
7C8 
757 
787 
7Y4 
8D9 
IOFl 
12AH8 
12AU7 
I2AX7 

4- 
716 
4/6 
5/. 
91e 

12/6 
9/6 

10/6 
9/6 
61- 

16/- 
8/- 
4/. 

101- 
12/- 
5/. 
5/6 

l2BAe 7/8 
1211E8 7/8 
I2K70T SI- 
12KRCiT1g- 
12Q7OT 6:- 
128Q7 181- 
19AQ5 8i. 
2624 /8 
36L80T 8/8 
36W4 6/8 
3654 618 
3006 8/6 
80 7/8 
807 9/8 

COMPLETE VALVE LIST FREE WITH 
ORDER 

OBSOLETE VALVES A SPECIALITY 
SEND FOR QUOTATION 

0C35 
0C42 
0C44 
0C45 
0071 

BRAND NEW TRANSISTORS 
103- 0072 83. OCSID 
61- 0074 81- 0081m /pr 
53. 0075 81. 0082 
51- OCT/ B/- 0082D 
Sr- 0081 SI- OC170 

SILICON RECTIFIERS 

51- 
12/6 

61 -, 
61- 
61- 

TERMS OF BUSINESS C.W.O. or C.O.D. 
4/2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. per VALVE 

400 volts 350 mA ... ... ... ... 7/6 each 

SETS OF VALVES 
IRS, IS5, IT4, 3S4, 3V4 
DAF9I, DF9I, DK9I, DL92, DL94 ... 
DAF96, DF96, DK96, DL96 

... Set of 4, I71 

... Set of 4, 17' 
... Set of 4, 251 

HST. VALVE MAIL ORDER CO 
Tel, M1Tcham 6202 
Open Daily to Callers 

211a STREATHAM ROAD MITCHAM SURREY 
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INCREASE 

YOUR 

KNOWLEDGE 

1 t 
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. Supplementary Studies 
R.T.E.B. 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 

819 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to com- 
plete your technical qualifications, or further special- 
ised knowledge, ICS can help you with a course 
individually adapted to your requirements. 
There is a place for you among the fully -trained men. 
They are the highly paid men -the men of the 
future. 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. 

PLEASE SEND FREE BOOK ON 

NAME_.........__...._.._..__.._. ..._.._.......__._.._...__ _ 

ADDRESS 

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

1.65 I 
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The 

GROUP- MASTER 30 WATT 

GUITAR AMPLIFIER 

January, 1965 

GROUPMASTER 50 WATT MODEL NOW AVAIL- 
ABLE. PRICE 49 GNS. OR TERMS. SEND 

FOR DETAILS. 

A VERSATILE UNIT FOR INSTRUMENTALISTS AND 

VOCAL GROUPS 

being suitable for clubs and public address 
Ideal for basa, lead or rhythm guitar, and all other musical instrumente. 

* The two 12 inch 25 watt heavy duty loudspeakers are specially designed 
for this type of amplifier, and give outstanding reproduction. 

* Robust attractive two -tone finished cabinet of compact size, 28' z 20' x 109' 
fitted with carrying handles. 

* For standard AC mains 50 c/s operation. 
* Four inputs provided can be used simultaneously with instrument 

pickups or mikes. 
* Separate Bass and Treble controls are incorporated. 

* A polished black control panel is fitted to the amplifier with distinctively 
marked control indications set in gold relief. 

Foil 12 Months Guarantee 

9V 
TWICE THE QUALITY AT HALF THE PRICE 

Customers are invited to see and hear this amplifier at our shop premises in 

tambert'a Arcade. Send S.A.E. for tesOaf. 

eMc - s 
The 

aaaiMIS. t sem fG. 

or deposit of £4.12.0 and twelve monthly payments 
of £3.12.5. 
Carriage and insurance 17/6 to be Bent with deposit. 

Ir\ .aa-.s 11~ c 
"THIRTY" HI -FI AMPLIFIER 

A blab quality 30 watt amplifier developed for use in large halls and clubs etc. Ideal for base 
Lad or rhythm guitars, schools, dance halls, theatres and public address. Suitable for any 
type of mike or pickup. 
Vara line-up: two EF86; one E0053; one 0Z34; two EL34. 
Pour separate Inputs are provided with two volume controls. Base and Treble controle are 
baoorporated. Amplifier operates on standard 50 c/s mains. 3 ohm and 15 ohm speakers may 
be used. 21 I- 
Pseforated cover with carrying handles can be provided fi required, price 

0 .A Customers are invited to flee and hear 
this amplifier at our shop premises in 

Lambert'o Arcade. 
Bend B.A.E. for illustrated leaflet. 

50 WATT MODEL 19 GNS. or 
Terms. Send for details. 

00000.0 000'O 

i 

or deposit of E1.16.0 and twelve monthly payments of £1.9.2. 
Carriage 15/- to be sent with deposit. 

0000000 0000000000000000000000000000000000 00000000000 
GOLDENAIR 5 WATT AMPLIFIER 

IDEAL FOR HOME USE 
Suitable for guitare, 
record decks and micro- 
phones. Cabinet sise 
approx. 13x18e7in. The 
eahinet is well made and 
attractively finished. Volume 
bass and treble controle Incorporated. Price 
9 gas, post paid. Send S.A.E. for leaflet. 

CRYSTAL SET 

A wonderful educa- 
tional kit for all 
children. Provides 
holles of amuse- 
ment white following the 
easy step by step instructions. 
It is powered entirely by wireless waves, elimin- 
etina the expense of batteries. No soldering 
required. Receives all o afa stations. Includes 
super sensitive personal listening device. 
Price now 19/11, P. & P. 2/6. 
An ideal Christmas Present loe the children 

o0o0000000 

THE GOLDENAIR GRAMETTE 

A compact 3.4 watt gram. amplifier that can 
be used with all types of record playera. Fitted 
with volume and tone controls. Incorporating 
mains isolating transformer, thus making the 
unit completely safe. A triode pentode valve 
and modern silicon rectifier are utilised. 
Price 3 gnu. P. a P. 5/ -. Ready built and tested 
53.19.8. P. a P. 5/ -. 

000000000000000000000000 
LOUDSPEAKERS 

TYPE 1. Model G.0.26. A heavy duty 
loudspeaker by famous manufacturer. 
Diameter 12in. Frequency response 60 -5,000 
e.p.s. Power handling 25 watts. Impedance 
15 ohms. Ideally suitable for Bass instruments. 
Can be used with high power amplifiers. Prise 
09.19.8. P. a P. 5/- Send B.A.E. for leaflet. 
TYPE 2. A 12ín. Heavy Duty Loudspeaker 
unit. 15 watts power handling. Frequency 
response 30- 14,000 c,p.s. Pure aluminium cast 
frame. British made by famous manufacturer. 
Price 5 gas. P. S P. 51 -. Bend B.A.E. for leaflet 

THE GOLDENAIR 
THREE iá 

A 
uniquely designed 2 

Iva 3 watt gram. 
0 JI 

amplifier, fully enclosed 
in a compact well venti- 
lated metal case, size 7 x 5# x 21in. Thrc 
controle provided, Volume, Treble and Bs= 
A completely safe stout incorporating m 

s isolating transformer. Price 4 gns. P. a P.i 
000000000000000000000000 

SONA STREAMLINE MICROPHONE 

Omni -directional 
response 60 -10.01 s. 

c /s. Output keel 
62 dB. Built In on /off ewitc h. 
Provision for conversion t,. 

hand -held, cord suspended 
stand mike. Attractive satin 
enrome finish. 

Mlorophone 37/6 P. a P. 2/e. 

Desk Stand I /' P. & P.2/6. 
Floor Stands Available 

MORE BARGAINS OPPOSITE 
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TRANSMITTER RECEIVER NO. 
Compactly built to be 
carried by one man. This 
has a range of approx. 
10 miles, and being 
crystal controlled, tuning 
is avoided, and operation 
Is as accurate as a tele- 
phone. Frequency 3.6- 
9.1 Me /e. Complete ` 
stations comprising re- 
ceiver transmitter, ro d J 
aerial. One net of head- 
phones 

/ 
and mike. m can A' ' 

vas carrying bag. The 
crystal coil units can 

per supplied for only 36/- 
Brand a set, 

in 
free. Brand 

new In maker's sealed 
cartons. Prim Der station 

£4.10.0 10 /. earl 
Two stations for 

19.10.0 Post 
I 

46 

HANDY POWER PACK 
Housed In compact metal case. 200 /250 y. A.C. 
mains. Output 250v. 50mA D.C. hilly smoothed. 
6.3 at 2 amps. Can be used for powering almost 
any pre-amp. or radio tuner. Pries 89/8. P. a P. 
2/6. 
4+9444+2±94 
No, 19 SET INSTRUCTION 
HANDBOOK 3/6 each P. ,t r. fid. 

1158 INS UCTION HANDB00 
3/6 each P. a P. 6d. 

.R.. INSTRUCTION HANDBOOK 
3/6 each P. a P. 6d. 

TRANSMITTER RECEIVER NO. 46 
HANDBOOK 3/6 each P. a P. 6d. 

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

RESISTORCOL K ODEIN I OR 
Enables you to determine value cf'resietor st a 
glance. A must for the constructor. Prise 1 /6. 
P. a P. 3d. 

TRM44 RADIO TUBULAR PEAKE 
Booster Speaker. ." Plugs into earpiece 
socket of most 
radios and tape 
recorders. Gives 
double the volume 
and a hl -fi stereo 
effect that will 
amaze you. Size 

prise B6 / -. P. a P. 1/9. approx. 9 x 2lln. 
0000904400000090090000 

2 -WAY SOUND POWERED 
TELEPHONE 

Ae used by the armed forces. These sound 
powered earpieces will work up to a distance 
of one mile without the use of batteries. 
Beautifully made, ideal for use In the house. 
once or garden. Complete with connecting 
cable, 17 /e. P. Sr P. 2/6. 

HIGH IMP DANCE PERS N L 
LISTENING EARPIECES 

Suitable for all types of crystal sets and traneia- 

tora Ps 
Complete with plug. Aine 4/11 

o c . . : o 

TYPE 19 SHORT WAVE RECEIVING 
SET ; © Works straight off the 

mains. An excellent \ 
o 

short wave removes 
requires only phone - 

1'iEi O D. 
$ ><S" for immediate opera- 

tion. Price 66.19.8. 
P. a. P. 10 /. 
Suitable phones 15/- per pair. P. a P. 2/6. 
During an evening testing on this excellent 
receiver, we obtained clear reception- from scores 
of stations, many of them thousands of miles 
distant, including splp stations, Government 
transmission, maritime broadcasts and also the 
short wave radio Luxembourg broadcasts. 

LEAD ACID 

ACCUMULATORS 

(Unspillable) 
2 rolls at l6 A.H. Brand new. 
Size 4 x 7 x N3n. 4/11 each. 3 
for 16/6. P. a P. 31- per cell. 

4 CHAIN L T RANSISTORI ED' 
SOUND MIXER 

Add musical highlights pima additional eoúnd 
effects to your taperecorder. This instrument 
permits mixing of 4 signale such as microphone, 
record player, radio tuner etc., into single 
output. Fully transistorised and self contained 
in hand some cabinet. Price 49/8, P. a P. 2/8. 
Standard jack plugs to fit same, 2/6 each. P. a P. 
6d. 2 for 4/8. P. R P. 9d. Chrome shielded 
8/8 each- P. & P. 9d. 2 for 8/6. Post free. 009 000 00 99904900099 

TRANSMITTER RECEIVER NO. 46 
and N0. 38 SET H.T. POWER PACKS 
Power your 46 trans. /rep or 38 trans. /rec. set 
straight from the mains. This valuable unit 
provides a stabilised D.C. H.T. for these sets. 
Robustly and compactly made. Only 89/8. 
P. a P. 5/, 

LIGHTWEIGHT GRAMOPHONE 
PICK -UP ARM 

Complete with Woos hi-ti turnover cartridge. 
Price 26 / -. P. & P. 1/-. 

TRANSFORMERS 
TYPE 1. Filament Transformer. 200/260 primary 
60 c /e. Secondary 6.3 volts at 2 amps. Price 6/11. 
P. a P. 2/3. 
TYPE 2. Mains Transformer. 200/250 primary 
60 c /e. Secondary 250, 0.260 volts at 80 m.a. 
6.3 v. at 4 amps. 6 v. at 2 amps. Price 19/9. 
P. a P. 3 /6. 
TYPE 3. Primary 200/250 50 c /s. Secondary 

4 amps. Price 29/8.5 P. 0 P. 3/6. 17 v. all at 

TYPE 4. Primary 200/250 60 c /s. Secondary 
tapped ae follows: 3 v., 4 v., 5 v., 6 v., 8 v., 9 v., 
10 v., 12 v., 15 v., 18 v., 20 v., 24 v. and 30 v. all 
at 2 amps. Price 39/6. P. & P. 3/6. 
TYPE 6. Primary 200/260 v. 60 c /e. Secondary 
300.0.350 v. at 80 m.a., 6.3 v. at 4 amps, 6 v. at 
2 amps. Price 26/ -. P. & P. 3 /0. 
TYPE 6. A really excellent well -made robust 
transformer. Fully shrouded and upright. 
Primary 200/250 60 c /s. Secondary 460 -0.450 v. 
260 m.a., 6.3 v. at 4 amps, b v. at 3 amps. 
Price 66/ . P. & P. 5/, 

SPECIAL MAS OFFER 
'Six- translator' radios at 69/8 each. Fully 
guaranteed. Will receive Home, Light, Luxem- 
bourg eta. HI-FI toned speaker. Few only. 
P. a P. 3/6. Battery 2/6 extra. Earpiece 3/6 
extra Hurry while they last. 

ó 

MICRO ALLOY TRANSISTORS 
Mat 100 71 
Mat 120 7/9 
Mat 121 S/g 
VHF Translator ADT140 18/- 

Above MAT's postage paid. 
Ferrite Slab Aerials suitable for translator -sis 
8/ -, P. a P. 6d. 

TANK AERIALS 
Fully interlocking copper rods. One foot 
sectiene. Ideal for ear or scooter aerials. Will 
make excellent dipoles. Six section complete 
with canvas carrying case. 3/8, P. & P. 1/6. 
Additional sections Bd. each. Please send 
sufficient postage. 

PAXOLIN SHEETS 
Strong, high quality paxolin sheets. Bee 
104 x Si z 1 /101n., 3 for 5/ -. P. & P. 1/ 
4-84+04+4444-44444++0+44 

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

HIGH IMPEDANCE HEADPHONES 
Lightweight. Suitable for all applications. 
11 /- per pair. P. & P. 1/0. 2 pairs for 22 /6. 
Poet free. 

R.A.F. SHORT WAVE RECEIVER 
3.5 to 40 Mete. Power supplies 12 volte and 
250 volts D.C., In excellent condition with 
exceptionally toe slow -motion tuning and clean 
component layout. Price 22.16.6. P. 0 P. 6/.. 

>. 0 0 0 9 0 0 0 9 -- 

SONA STREAMLINE/BM3 
MICROPHONE CRYSTAL INSERTS 
Price 7/6. P. a P. 9d. 

BATTERY CHARGE ADJUSTERS 
Charge Rate Adjuster. Government 
manufacture. Fealty fitted to charging circuit. 
6/8 each; 2 for 8/e. P. a P. 2/6. 
4449449-994+944+9.9.9444.4. 

SUPERHET 
RADIO CHASSIS 

These wellmade radio 
receivers were made for 
the Government for 
Fortes entertainment. 
Valve lineup: 6%8,6117, 
6Q7 and 6V6. Choke 
smoothing, slow-motion 
tuning, printed scale 
200 -560 metres, com- 
plete with all valves and 6 v. power pack. 
Provided with a robust cabinet and an 81n. 
speaker to fit. Only 23.19.6. P. a P. 10 / -. 
Few only left. 

TX RX NO. 19 POWER UNITS 
12 v. D.C. input. Output 275 volts at 110 mA 
and 500 volts at 60 mA. The equipment Is of 
American or Canadian manufacture. Prim U. 
Carriage 10 /, 

DOUBLE THROAT MIKES 
Double throat mikes. Can be adapted for nos 
with musical Instruments. 6 /11. P. & P. 6d 

TRANSISTOR BATTERIES 
Save pound. this winter. PPS type replace- 
ment. 6 for 10/ -. P. & P. 1/9. 12 for 18/6. 

P. a P. 2/6. Limited stocks. 
9 

NEW WALK ROUND STORE OPEN IN LAMBERT'S ARCADE, LOWER BRIGGATE, LEEDS I. NEXT TO HALFORDS CYCLE ¡MOP. OPEN ALL DAY SATURDAY. 48 HOUR DESPATCH SERVICE. ALL MAIL ORDERS TO OUR BRIGGATE ROUSE ADDRESS 

TEEEIS: 

CASH WITH ORDER 
6/- EXTRA ON O.O.D. 

ORDERS 
No C.O.D. ceder 30/ 

Postage rates apply to U.K. Only. 

TRADE WPPLI>!a 
ORDERS no 

ABROAD WELCOMED 

Telephone: 34793 

Amm SONA ELECTRONIC CO. (Dopt. PW 13) BRIGGATE HSE,13 ALBION PL, LEEDS 
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SHORTWAVE RECEIVERS 
'AMATEUR' EQUIPMENT 

a I 

II',. ANDIIIORKSHOPIIII! - 

H'orldIFansous hit-sets anyone can build. 
Quality you can see, quality you can compare... 
by appearance, by periortna.nce.. by any standard 
DEFERRED TERMS ON ORDERS UK OVER E10. ALL MODELS ALSO AVAILABLE ASSEMBLED 

TEST INSTRUMENTS 
TELEVISION ALIGNMENT 
GENERATOR, Model HFW -I. 
Accurate alignment of TV receivers 
achieved in minimum time at low 
cost. Covers 3.5 to 220 Mc /s on 
fundamentals. A must for the 
service man. £34.18.0 Kit 

£44.10.0 Assembled HFW-I 
Sin. OSCILLOSCOPE Model I0 -12U. 
Laboratory quality at utility oscilloscope 
price. Wide band amplifiers essential for 
T.V. servicing. F.M. alignment. etc. T1B 
covers 10 cis-500 kc s in 5 ranges. 
£41.10.0 Assembled £32.12.6 Kit 

PORTABLE 'SCOPE Model OS -1 A 
compact portable oscilloscope, ideal for 
servicing and general work. Printed 
circuit board. Case 7; x 4¡ x 12sin. long. 
Wt. only 101 lbs. £22.180 Kit 
£30.8.0 Assembled 

10 -12U 

ELECTRONIC SWITCH. Model S -3U. Converts a single 
beans oscilloscope into double beam operation at low cost. 

£18.10.0 Assembled £12.1 8.0 Kit 

V-7A 

VALVE VOLTMETER. Model V -7A. The world's 
best selling VVM. Measures up to 1,500 volts 
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.10 
1,000 MO. Centre zero dB scale, d.c. input resis- 
tance IIMO. 44in. meter. Complete with test prods, 
leads and standardising battery. £ 1 3. 1 8.6 Kit 

£19.18,6 Assembled 
DE -LUXE 6" VALVE VOLTMETER. Model 
IM -13U. Similar spec. to model V -7A but with im- 
proved accuracy. Larger meter. Unique gimbol mount. 
£26.18.0 Assembled £18.18.0 Kit 

RF PROBE. 309 -CU extends range to 100 Mc s. Indication 
to 300 Mc /s. £1.13.6 Kit 

HV PROBE HV -336 measures up to 30,000V d.c. 

£2.19.6 Kit 

RF SIGNAL GENERATOR. Model RF -IU. Up to 100 Mc s 

fundamental, 200 Mc s harmonics. Up to 100 mV output on all 
bands. £13.8.0 Kit 

£19.18.0 Assembled 

MULTIMETER. Model MM -1U. Ranges: 0.1.5 v. to 1,500 v 

a,c. and d.c.; I501uA to 15A d.c.; 0.20 to 20M0. 44in. 50;..A. 

£18.11.6 Assembled £12.1 8.0 Kit 

A wide range of other test instruments available including: R'C 
Bridge C -3U £10.10.0. AF V, Voltmeter AV -3U £16,10.0. 
Wattmeter AW -I U. £17.5.0. (Capacitance meter) CM-1U 
EIS.15.0. Power supplies. Decade boxes etc. Many other 
instruments available under American Mail Order scheme. Why 
not send for full details( 

JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

meter. 

IDAYSTROM LTD. 
Dept. P.W. -1, GLOUCESTER, ENGLAND 

TRANSISTOR RECEIVERS 
"OXFORD" LUXURY TRANSISTOR 
DUAL WAVEBAND RECEIVER' 
The ideal domestic, or personal portable 
receiver. 10 Semi -conductors. Solid leather 
case. Send for full details. 

Incl. P.T. £ 14.18.0 Kit 

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

Inc. P.T. £12.11.0 Kit 

7 TRANSISTOR PORTABLE. Model RSW -I. Iwo short, 
trawler and medium wave bands. Intl P.T. L19.17 .6 Kit 

"MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC -I U. Excellent 
portable or general purpose receiver for 
"amateur" or short wave listening. See full 
spec. leaflets. £37. 17.6 Assembled £45.17.6 Kit GC-IU 

MONEY BACK GUARANTEE 
Daystrom Ltd. unconditionally guarantee that each 
Heathkit product assembled in accordance with our 
easy -to- understand instruction manual must meet 
our published specifications for performance or the 
purchase price will be cheerfully refunded. 

SPEAKER SYSTEMS ssu -I MODEL 

A practical solution to the problem of a 

moderately priced speaker suitable for Stereo/ 
Mono amplifiers, where the equipment has 
to be compact Two speakers, balance control, 
ducted port reflex cabinet. 
Horizontal or vertical (with matchng legs) 

\Ì11 
Inc. P.T. £11.12.0 Kit 

COTSWOLD STANDARD MODEL 
Acoustically designed enclosure 'in the white' 
26 x 23 x 15 }in. 12in. bass sneaker, elliptical 
middle speaker, 2m. pressure unit. Covers 

30- 23,000 c:s 
Complete kit with all controls. 

MFS SYSTEM 
A minimum floor space model for the smaller 
room. 26in. high x 164in. x 1 4in. deep. Similar 
performance to standard model. 

Price either model £23.4.0 Kit 

SPEAKERS FOR YOUR OWN ENCLOSURE 
12" Heavy -duty Bass, (Fane 122,12) £7.7.0. 
2" Tweeter, (Fane 301) E3.1.6. 

(both as used in the Cotswold systems) 
12" Goodman's General Purpose GSIA £5.10.6. 
8" Goodmans General Purpose GS £1,8.6. 

Two Speakers + Cross -over, System SCM -I. 
(As used in model SSU -I) with details for enclosure £4.12.0. 

RPM INDICATOR (Electronic rev counter). A must for the 
motoring enthusiast. For 4 cylinders, 12V. 

£8.19.0 (complete). Send for details. 

A WIDE RANGE OF BOOKS ON ELECTRONICS AND 
RADIO. PLEASE SEND FOR LISTS OR PRICES. 
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S-33 
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AT LOWER COST 

Fi 

HI -FI AMPLIFIERS 
6W STEREO AMPLIFIER. 
Model S -33. 3 w /ch. Inputs for 
radio, tape and gram. Stereo'Mono 
ganged controls. Sensitivity 200mV. 
£18.18.0 Assembled f I3.7.6Kit 

6W DE -LUXE STEREO AMPLIFIER. Model S -33H. An 
inexpensive stereoimono amplifier with high sensitivity. Suitable 
for use with Decca Deram cartridge. LIS .1 7.6 K't £21.7.6 Assembled 
TAPE RECORD/REPLAY AMPLIFIER KITS. Wili operate 
with most tape decks. Send for details. 
TA -IM (Mono), 119.18.0 Kit TA -IS (Stereo). 625.10.0 Kit 

18W STEREO AMPLIFIER. Model 
S -99. Ganged controls. Stereo /Mono 
gram, radio and tape recorder inputs. 
P/B selection. f27. 9.6Kit £37.19.6 Assembled 
5W HI -FI MONO AMPLIFIER. Model MA -5. A low priced 
amplifier based on the S -33. Printed circuit construction makes 
it easy to build. f 10.1 9.6 Kit £15.10.0 Assembled 

HI -F1 MONO POWER AMPLIFIER. Modell MA -I2. Ideal 
tor use with Models USC -I and UMC -I, 0.1 x THD at IO W. 
Wide freq. range. (15.18.0 Assembled £11.18 6 Kit 

More and more people are buying and specifying Heathkit models because: * Easy to- Follow instructions ... The step -by -step instruction manuals tell you what to 
do and how to do it. Large size pictorial diagrams show you how. * A satisfying Hobby ... assemble any Heathkit model, switch on and find that it performs 
exactly like an expensive, tactory -built set. You will be proud of your model, your friends 
will admire it, and you built it successfully yourself. * You save money ... and get better perormance at lowest possible cost. 

HI -FI- TUNERS 
Model FM.4U. Tuning range 
88-106 Mc /s. Tuning unit (FMT- 
4U1 with 10.7 Mc /s I.F. (£2.15.0 
inc. P.T.). I.F. Amp. (FMA -4U1 
compiete with cabinet and valves 
(( 13.3.0). 

Total f15.18.0 Kit FM-4U 

AM /FM TUNER. Covers FM 88 -108 Mc/s. A.M. 16 -50, 200 -550 
900 -2000 m. Tuning heart (£4.13.6 inc. P.T.) and I.F. Amp. 
(£21.16.6) 

Total 626.10.0 Kit Send for leaflets. 

EQUIPMENT CABINETS 
A large range, in kit form or assembled 
and finished, available to meet most needs. 
Illustrated details on request. 
Prices from f7.7.0 to £37.16.0 

Many other models covering a wide range of equipment 
for HOME, OFFICE or WORKSHOP 

SEND FOR FREE BRITISH CATALOGUE 
American Catalogue sent for If- post paid. 

PUBLIC ADDRESS AMPLIFIER, 
PA -I. 50 w. output, two heavy duty 
speakers, variable Tremolo. Ideal for 
use with guitars, etc. f54. 15.0 Kit ¿74.0.0 Assembled 
Legs optional extra 17(6. Set of 4. 

SO W POWER AMPLIFIER, MA -50. 
Ideal for PA work, electronic organs etc. 
£27.18.0 Assembled E19.18.0 Kit 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111IIIIIIIIIIIII 41111IIIIIIII 

"AMATEUR" EQUIPMENT 
AMATEUR BANDS RECEIVER 
Model RA -I. Covers all amateur 
bands from 160 -10 m. Hail lattice 
crystal filter. 8 valve, "S" meter, 
tuned R.F. amplifier stage. 

£39.6.6 Kit 
Assembled 452.10.0 

RA -I 

AMATEUR TRANSMITTER. Model DX -1000. Coven 
all amateur bands 160 -10M. 150 w. d.c. input self contained with power supply. Modulator, VFO £79. 10.0 Kit Assembled £104.15.0 

DAYSTROM LTD. 
Dept. P.W. -1, GLOUCESTER, ENGLAND 

A subsidiary of Western Instruments Group 
manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

DX-40U 

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

£33.19.0 Kit 
Assembled £45.8.0 

COMMUNICATIONS TYPE 
RECEIVER RG -1. A high perform- 
ance low cost receiver for the dis- 
criminating listener. Freq.: con 600 
kc /s -I.5 M /cs and 1.7 Mc's to 32 Mc /s. 
Send for details. £39.16.0 Kit £53.0.0 Assembled 

Other kits in the amateur ,ange include: SSB Adaptor 
SB -10U, 439.5.0 Variable freq. Oscillator VF -I U, CIO. 17.6. Balun Coil Unit. B -1U (4.15.6. Grid -Dip Meter GD -IU. 
(10.19.6. a Multiplier QPM -I, (8.10.0. Wide range of models under American Mail Order Scheme. 

Please send me FREE BRITISH CATALOGUE (Yes /No) 1 

Full details of model(s) I 

NAME 

ADDRESS 

ti 
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3 to 4 watt Amplifier 
Kit comprising chassis 
84 it 24 x lin. Double 
wound mains trans- 
former, output trans- 
former, volume and tone 
controls, resistors, con- 
densers eta. Valves 6V6, 
ECC81 and metal recti- 
fier. Circuit 1/8 free 
with kit. 29/6 plus 4/- 
P. & P. 

3 

1. 8 VALVE 15 WATT PUSH -PULL AMPLIFIER, 15 s 7 x ilin. 
A.C. Maine 200.250 volta. 4 inputs with controls for same and bass 
and treble lift controls. Tapped for 3 and 15 ohm speakers. Extra 
H.T. and L.T. for F.M. Timer supplies etc. Built and tested. 7 gm. 
P. & P. 19/6. 

2. CYLDON A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. Sife 21 s 21in. approx. By famous manufacturer. A.M. 
I.F. 470 fie /s. F.M.-1.F. 10.7 Mc/s. A.M. coverage from 1620 Ke /a -525 
Kola. F.M. coverage 108 Me /s -88 Me /a. Circuit diagrams 24 FREE 
with Tuner, let, lad, 3rd A.M. LF.'a, let, 2nd, 3rd and 4th F.M. 
I.F.'e V.H.F. Ose. choke, A.M. I.F. trap, A.F. 114 and A.F. 115 
All the above are the R.F. end of an A.M. /F.M. receiver car radio eta 
The above six items, 62.10.0. 

3. AMPLIFIER HIT. 

4. TRANSISTOR INVERTOR. 50 v. D.C. Input. Output 240 v. A.C. 40 
watts incorporating transformera, choke, condensers and 2 Get573. 
In solid 16 gauge aluminium case size 15 x 6 x 11ín.. by famous manu- 
facturer, 19/6, plus 6l- P. 5 P. 

5. FLUORESCENT LIGHT FITTING. Twin 40 watt 900/950 v. less tuber 
59/8. P. & P. 61 -. 

6. SIGNAL GENERATORS: Cash 570.0. P. & P. 6/6. Coverage 100 Eels 
to 100 Me /e on fundamentals and 100 Me /a to 200 Me /e on harmonica. 
Case 10 x 61 x 51in. Three miniature valves and Metal Rectifier. 
A.C. mains 200/250 v. Internal modulation of 900 c.o.s. to a depth of 
30 per cent. Modulated or unmodulated R.F. output conlinuously 
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 used for a variety of purrosáe silent 
running satisfactory in every way. 230/250 v. A.U.. 9/6. P. 0 P. 21-. 

8. POCKET MULTI- METER. Size 31 s 2d x 11in. Meter size 21 x lain. 
Sensitivity 1,000 U.P.V. on both A.C. and D.C. A.C. and D.C. volts. 
0 -13, 0 -150, 0 -1000. D.C. current 0 -150 mA. Resistance 0 -100K O. 
Complete with test prods, battery and full instructions, 36/ -. 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. 

J. CHANNEL TUNER I.F. 16.19 Me /e. Continuously tunable from 
174.216 Mc /e. Valves required -PCF80 and PCC84 (in series(. Cover 
BBC and ITA ranges. Also Police, Fire and Taxie, etc. Brand new 
by famous maker, 10 /-. P. & P. 3 / -. 

10. The MOTORISTS' REV. COUNTER. Kit of parte comprising 270 degree 
Sin. moving coil movement. Manufacturer's present price of this moor 
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 with any 4 
or 6 cylinder car. 49/6, plue 3/6 P. & P. 

11. B.S.R. MONARCH 17A14 WITH FULL FI HEAD. 4- speed, plays 10 
records, 12in., loin. or 7in. at 16, 33, 45 or 75 r.p.m. Intermixes 
Rn. 10in. and 12in. recorde of the same speed. Has manual play 
position: colour brown. Dimensions: 124 x 1091n. Space required 
above baseboard 421o., below baseboard Ilia. Fitted with Full Fi 
turnover crystal head, 60.19.6. P. it P. 8 /6. 

12. 50 MICRO -AMP METER movement by world famous mamfacturer. 
Size 3 x 22in., 26/ -, plue 1/6 P. & P. 

53. 6 -watt PUSH -PULL 5 VALVE AMPLIFIER. A.t'. mains 200.250v. 
Size 101 x 69 x 2lin. 5 valves. For use with all makes and types of 
pick -up and mike. Negative feed back. Two input, mike and ram, and 
controls for same. Separate controls for Bass and Trebie lift. Response 
Bat from 40 cycles to 15 ke /s. 2 dB down to 20 ke /e. Output 3 watts at. 
5 per cent total distortion. Note level 40 dB down all hum. Output 
transformer tapped for 3 and 15 ohms speech coils. For use with Std. 
or L.P. recorde, musical instruments such as guitare, etc. Suitable for 
small halls, 13.19.6. P. & P. 7/ -. Crystal mike to suit. 15/ -. P. & P. 2/ -. 
Sin. P.M. Speaker to suit, 12/6. P. & P. 2 / -. 

1. FLUORESCENT LIGHT KIT. Twin 20 choke instant start, complet. 
with 4 bi -pin 200 /230 v. holders. 11/6. P. & P. 4'.. Twin 40 choke 
instant start with 4 bi -pin 200/250 v. holders, 17/6. 1'. it P. 4 / -. 

l5. RINGO BURGLAR ALARM SYSTEM. A.C. mains. 200,240 volt. 
Fire salvage slightly tarnished. List price 7 gnu., Our price, complete 
with double gong bell, five micro switches and full instruction, 49/6. 
P. & P. 4/ -. 

l8. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control in metal 
case, size 10 x 6 x bin. Incorporating two FC13 valves, mains trans- 
former. metal rectifier, choke, indicator, lamp, crystal and numerous 
components. Modulated and unmodulated output socket. Originally 
used for I.T.V. frequencies. Brand new. 39/6, plue 6/- P. & P. A.C. 
mains 200 -250 volta. 

ILICON RECTIFIERS. 250 v. P.I.V. 750 mA. Six for 7/6 poet pals. 

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

2Ib High Street, Acton, London, W.3. 
All enquiries S.A.E. Goods not despatched outside U.K. 

Shop Hours 9 a.m.-6 p.m. Early closing Wednesday 
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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 121 x &} x 34.ín. * Horizontal tuning scale, size I I+ x 21-in. in silver 
with black lettering. * All stations clearly marked. * Ferrite -rod internal aerial. * I.F. 470 K/cs. * 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. 

ONLY 

£4.19.6 
Plus 5i6 P. & P. Parts 
list & circuit diagram 
216. FREE with parts. 

SPECIAL OFFER -POWER SUPPLY KIT to purchasers 
of "Elegant Seven" parts, incorporating mains trans- 
former etc. A.C. mains 200 -250v. Output 9v, 100mA, 
7,6. 

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

RADIO & TV COMPONENTS (ACTON) LTD 2IC High St., Acton, London W3 
Open 9 a.m. -6 p.m. including Sots. Early closing Wed. 

COSSOR DOUBLE BEAM OSCILLOSCOPE. 
TYPE 339A 

This extremely useful instrument operates from A.C. mains, Screen dla, 4in. Time base range 8 c /s. to 250 He /s. Two smolt- era with max. sensitivity 1.3 mV /mm. Max. bandwidth 2 Mc /s. Size 13 x 84 z 19ín. Controls: Brilliance, Focus, "X" shift. "Yl" shift, "Y2" shift. TB coarse. TB fine, Amplitude. Trigger, "Al" gain, "A2" gain and Synch. In very good condition and working order. Demonstrated to callers. A real bargain at 
89.19.8. Carr. Mk.. 

SILICON RECTIFIERS. Type BY100 (11n. x lin.) will handle 250 volts at up to 600 mA. Replaces any TV metal rectifier. BRAND 
NEW -not seconds. 7/ -. 

VHF COMMUNICATIONS RECEIVER R -1848. This is the 
Air Force version of the well -known Hallicrafters S -27 or S -36. 
Covers 27 to 146 Mc /s, in three wavebands. It is complete with all valves, stabiliser. "S" meter etc.. but requires an external power supply to give 250 volts HT and LT. Picks up police. amateurs etc. and could easily be used for mobile operation. Pelted and in good condition. 517.10.0. Carr. 10/ , 

AR 88 VIBRATOR PACKS. For 6V. operation. Complete with vibrator and 07.4 rectifier. NEW In original cartons,'15 / -. P. & P. 5/- 
AR 88 SPARE VALVES. Complete Set of BRAND NEW Individ- ally 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 G.P.O.). 4 figures to 9.999. Coils 5000 for 24V. operation. Tested. (No reset). 5/- each. P. & P. 1/8. SPECIAL OFFER! 10 for 30/-. P. & P. 6/ , 
MICRO AMMETER. 0- 600µA. Made by R.C.A., Weston 
Westinghouse and other famous American manufacturers. 
Circular 211n. flush panel mounting. Dials are engraved 0-15 
0-000 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 6 volts). Output 60V. at 15 amps. A really 
rugged Job, very conservatively rated. Size 71 x 51 x 71n. Weight 
28 lbs. ONLY 25.19.6. Carr. 7/6. 

CHARLES BRITAIN RADIO LTD. 
I I UPPER SAINT MARTINS LANE, LONDON W.C,2 

TEMpie Bar 0540 
Shop hours 9-6 p.m. (9-1 p.m. Thursday). Open all day Saturday 

BARGAINS FROM 
It1[OADR' Al" I?LLCTHONICB 

GARRARD A.T.6 HI -F9 Autochanger GC8 mono cartridge - 
89.19.8. post free. 
GARRARD A U'IOSLIM 4 speed changer -- 28.10.0. poet free. 
121n, ALTIIAM SPEAKER with built In tweeter 3 ohm or 15 ohm 
7,000 Gauss Magnet. Only 29/8, postage 3/6. 
HAYDON CABINET (17 x 15 x Bin.) designed to take a 12ín. Heavy Duty Speaker. 50 / -, postage 7/6. 
The Famous B.M,3 XTAL MICROPHONE with neck lanyard 
30/- table stand for above 9/6 extra. Xtal insert 7/3. 
GUITAR PICK -UP complete with clip and screened lead -12/8. 
3 -WAY PUSH BUTTON UNITS Each button operates a 4-pole 
2 -way switch -4/8. 
BARGAINS IN TRANSISTORS Mollard RF Packs OC44 two 
0C45. 12/6: AF Packs OCII1D two 0081. 8/8: 0C44, 3/8. OC45, 3/ -; 0071, 2/8; OC72, 3/-; OA81 diode 2/3: 0C170, 8/8; AF 117, è/8; ORPlá. 
light cell, 7/6; OC29, 12/6; GC35. 12/8. 
TRANSISTOR ELECTROLYTICS 1, 2, 4, 5. 8. 30, 16. 32. 60, 100 
Mfd. all at 15 volts -1/3 each. 
MeMICHAEL TELESCOPIC TV AERIAL 23in. extends to 4510. Fitted with coax plug, will suit any set. Only 7/8. 
CARTRIDGES Acos 67 -1G Low Output, 87 -2G Medium Output. 
GP59 -5 High Output. Garrard GC2 or GC8 all with mounting bracket 
15/ -. 
Ronette Stereo with mounting bracket, 25/- 
EARPIECES with cord and 3.5mm plug. 8 ohm magnetic 3/ -; 
250 ohm, 4/-; 180 ohm magnetic with clip 8/8; Xtal, 4/ -; 3.5mm pings 
with nice long shank complete with Jack, 3/ -. 
3.5mm plugs with nice long shank complete with lack SCREENED. 
4/ -- 
TOGGLE SWITCHES Single pole with on/off plate, 8/8. 
NEON PANEL. LIGHTS 240v. A.C. Arcolectric, 2/6. 

TERMS: 0.55.0. OR ('..0.1). 

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

Phone: BALham 3984 
(four minutes from Tooting Broadway Underground Station) 
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SLATERS 
SPARES 

APQ -43 30 Mc s I.F. Strips 
This is a 6 stage I.F. strip with 10 
Mc /s bandwidth. Uses valves 6AK5w 
x 7. 6AG7, 6AL5. 12AT7. Supplied 
brand new in makers boxes. PRICE 
42/6 Plus 3/6 P.P. 

12 Volt Amplifiers 
Made by MULLARD LTD; push pull 
EL91s, 12v Poe or Neg earth. Brand 
new and boxed. See September P.W. 
for further details. PRICE 35/- plus 
5/- post. 

P.C.R. Communications R.X. 
Covers long and medium waves, S.W. 
6 to 18 Mc /s. Made by PYE & PHIL- 
LIPS. 6 valves with built in speaker, 
there i. ample room to build an Inter- 
nal Power Pack. Supplied with 50ft. 
of aerial wire and insulators. R.E. 
M.E. reconditioned and tested. 
PRICE 26.10.0, plus 10 /- carriage. 

RI466 V.H.F. Rx 
6 valve receiver tunes 33 to 40 Mc /s, 
requires 250v and 12V L.T., I.F. 7 Mc /s. 
No circuit but connections supplied. 
In new condition. PRICE 32/6 Plus 
7/6 carriage. 

Mains Transformers 
Primary 180/250v 50 c/s Secondary 
3000-300 150MA 6.3v 6a, 5v 3a. Made 
by L.T.P. Ltd.. and supplied brand 
new in makers boxes. PRICE 25/- 
plus 4/- Post. 

Silicon Diodes 
50 PIV 2 amp..2 /6 each, 4 for 8/- post 
paid. 

American HS33 Headphones 
These are a light weight head set of 
600 ohms Impedance and are fitted 
with soft rubber ear pads. Supplied 
in good condition but less cord and 
plug. PRICE 22/6 plus 1/6 post. 

Head and Mike Sets 
Moving coil, headphones fitted with 
ear muffs suitable 19 set etc: Brand 
new and boxed. PRICE 11/6 plus 1/b 
post. Two pair post paid. 

Mains Transformers 
Primary 230V Secondary 64v 360 MA. 
Made by Gardeners Radio. Brand 
new and boxed, ideal for rewinds. 
PRICE 5/6 plus 1/6 post. 

Drive Assemblies 
Scaled 0 to 999, ideal for use with 
helical pots: or variable inductors. 
0/p shaft does 10 turns. American 
manufacture, brand new and boxed. 
PRICE 5/- plus 1/6 post. 

SCR 522 Control Boxes 
Fair condition 5/- plus 2/6 post. 

ARC -3 Junction Boxes 
Contains 6 24v relays, condenser, 
hash chokes etc: Ext. soiled clean 
inside. PRICE 10 /- plus 2/6 post. 

B7G Valve Holders 
Skirted type, Brand new, American 
manufacture. 6 for 3/- plus 1/- post. 

24 Core P.V.C. Cable 
Each core colour coded. Ideal for 
connecting wire. PRICE 3/- per yard 
plus II- post. 

SEND FOR FREE LIST 

B. SLATER ESQ., 
34 LIFFORD STREET, 

SHEFFIELD 9. 

NEW VALVES! 
Guaranteed Set Tested 

241-HOUR SERVICE 
1RS, 1S5, 1T4, 354, 3V4, DAF91. DF91, DK91, 
DL92, DL94, SET OF 4, 14/, 
DAF96. DF96, DK96. DL96, SET of 4, 22/6 
0A2 3/9 DL35 6/6 PCL83 7/9 
105 4/9 DL92 4/3 PCL84 7/- 
1R5 4/3 DL94 5,- PL36 7/9 
1S5 3/3 DL96 5/6 PL81 6/6 
1T4 2/3 EABC80 5/9 PL82 5/- 
3S4 4/3 EBC41 8/3 PL83 5/- 
3V4 5/- EBF80 5/6 PL84 5/- 
5Y3GT 5/- ECC81 3/- PY32 8/8 
5Z4G 6/9 ECC82 4/- PY33 8/6 
BK7G 1/3 ECC83 4/8 PY30 4/9 
6K8G 3/9 ECC84 6/3 PY81 5.- 
6Q7G 4/3 ECC85 6/- 1,Y82 4/11 
6V6G 3/6 ECF80 5/9 PY83 5/6 
67í5GT 6/3 ECF82 5/9 PY800 5/11 
12K7GT 3/3 ECH42 7/3 U25 8/- 
12K8GT 8/6 ECH81 5/3 U26 7/9 
12Q7GT 3/3 ECL80 5/9 U191 8/3 
20P4 13/3 ECL82 6/3 U801 15/- 
25L6G 4/9 EF41 5/9 UABC80 5/- 
30PL1 7/9 EF80 3/9 UAF42 6/9 
35L6GT 6/- EF85 4/6 UBC41 8/- 
35Z4GT 4/6 EF86 5/9 UBF80 5/6 
85A2 5/9 7F89 4/3 UCC84 7/11 
CL33 8/6 EL41 7/- UCC85 6/- 
DAC32 7/9 EL84 4/6 UCF80 8/3 
DAF91 3/3 EY51 5/6 UCH42 8/9 
DA 1,96 5/8 EY86 5/6 UCH81 5/9 
DF33 7/8 EZ40 5/- UCL82 7/3 
DF91 2/3 EZ6O 3/9 UCL83 7/9 
DF96 5/6 EZ81 3/9 UI'41 6/3 
DH77 3/8 PCC84 5/3 UF89. 5/9 
DK32 7/8 PCC89 8/6 UL41 6/6 
DK91 4/3 PCF80 8/9 UL84 5/9 
DK92 6/9 PCF82 8/- URIC 5/- 
UK96 8/- PCF835 9/- UY41 3/11 
DL33 6/9 PCL82 6/3 UY85 4/9 
Postage 6d. per valve extra. Any Parcel 
Insured against Damage in Transit6d. extra. 

Any C.O.D. Parcel 4/3 extra. 
Offlr,e address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWiNGTON 
LONDON, N.16. 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE ! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification or extend your knowledge 
of Radio and T.V. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
A.M.I.E.R.E. Guide also gives 
details of range of diploma courses 
in Radio /T.V. Servicing, Electronics 
and other branches of engineering, 
together with particulars of our 

remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 

FOUNDED 1885 -OVER 
150,000 SUCCESSES 

CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 

(DeptLONDON, 
E.CBORN 

ANOTHER HARVERSON 
BARGAIN 

Special offer of Manufacturer's Surplus 
I VALVE GRAM AMPLIFIERS 

Valves UY83 Rectifier and UCL82 Triode/ 
Pentode giving 3/ watts output. Overall chassie 
size (ine. valves) 5 in. high x 5; In. wide x 2 im 
deep. Each amplifier new and tested and supplied 
complete with valves, 3 ohm output transformer 
and knobs fo 

stone 
and volume /on off controls. 

ONLY 3716 P. a. P. 3/6. 
Can be used with 80v. motor tap or 1.5k mains 
dropper 2/6 extra if required. Owing to the limited 
number available and the extremely high value toe 
regret we cannot enter into any correspondence. 

SPECIAL OFFER 
HIGH GRADE 2 STAGE GRAM AMPLIFIERS 

Made by very well known manufacturer 
Using a double -wound moins transformer (fully 
isolated chassis) with tapped primary, full wave 
contact cooled rectifier, and ?dullard ECL82 
triode -pentode valve. 3 watt output. Separate 
tone and volume controls. Overall size filin. wide 
x Sin- deep x 441e, high. Each amplifier Brand 
New and tested and supplied complete with 
valve, 3 ohm output transformer and knobs. 

PRICE 49/6 P. & P. 41, 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

2iln., 12/8: 3in., 12/8; Aulis. 151 -; Bin., 21/ -: 
latin.. 25/ -; ills., 27/6; (12in. 15 ohm, 30/ -). 
loin. x tin. 

Latest type type E.M.I. -.131 z Sin. with high itou 
ceramic magnet, 11.000 gauss. Aluminium centre 
cone. 10 watts. 50 Ns to 10 Eels., 42/ -. 
P. R P. up to bin. 1/6; over Bin. 216 per speaker. 

SPECIAL OFFER ! ! 

BRAND NEW HEAVY DUTY 12in. SPEAKERS 
Response 45 , /s -13 Kc /e. lain. voice coil. Avail- 
able in 3 or 15 ohm. Guaranteed full 15 watts 
British rating. Heave cast aluminium frame. 
These are current production by world famous 
maker and as they are offered well below list price 
we are not permitted to disclose the name. 
LIMITED NUMBER ONLY. UNREPEAT- 
ABLE AT 89/6, P. A P. 5 /.. Also 25 watt 
Guitar Model available at 25.5.0. 

SPEAKER AND CABINET FABRIC 
Oatmeal for speaker and cabinet covering. 
S in. wide and usually sold at 31/' yard. 

OUR PRICE 1316 per yard length. 

Plus P. R P. I/O (minimum order I yard), 
Other fabrics available for cabinet covering, 
send S.A.E. for samples 

BARGAIN OFFER CORNER 
ROLA CELESTION, Approx. Din. a ein. 3 ohm 
Middle register speaker, 10 /e. P. R P. 2/6. 

MAINS TRANSFORMER 
Drop then type. Tapped primary 110v., 200v., 
220v., 240v., 320- 0 -320v. at 80mA and 6.3v. 
at 3 amps. Generous core, stack size 3; x 2; x 
lain. Weight 4 lbs. ONLY 15/ , P. A P. 3.6. 
ACOS CRYSTAL MIKES. High imp. For desk 
or hand use. High sensitivity, 18/8. P. A P. 1/6. 
TEL CRYSTAL STICK MIKE. Listed at 45/ -. 
Our price 18/e. P. A P. 1/6. 
T.C.C. SUPPRESSOR CONDENSERS. 250v. A.C. 
.005 + .006 .1. In tubular can 141e, long z 
pia dia. 2 for 3/ -. Post free. 
TRANSISTOR DRIVER and 0/P TRANSFORM- 
ERS. (Tapped 3 ohms and 15 ohms output). 
plue 4 suitable Transistors giving approx. 1 watt 
output. 251 -. P. a P. 2/2, 
CONDENSERS. 5.000 nand. 12v. wkg. Size 
3 x lin. dia. 2/- each. P. A P. 6d. each. 
T.V. or AMPLIFIER, EDGE CONTROL PANELS. 
Two 500k Lin. pote; one 500k Log; one DM mains 
witch. Brand new 8/6 panel. P. R P. 1/ , 

CONTACT COOLED BRIDGE RECTIFIERS. 250v. 
at 1.25 inA. Size 1p x 11 x pin., 7/6. P. A P. 1/-, 
MATCHED PAIR OF 20 WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stock size 16xi4xiiu. Output trans. tapped for 
3 ohm and 15 ohm output. 10 /- pair, plue 2/- 
P. A P. Worth double. 
TWIN TELESCOPIC AERIAL. Comprising two 
3- section heavily chromed rods. Closed 12in. each 
extending to Ills. each. Completely adjustable 
from verticr.l to horizontal. Supplied complete 
with universal mounting bracket. approx. 3ein. 
or co and standard coax. plug. Suitable for 
F.M. or T.V. 12/6 plue CI- P. s P. 

Harverson Surplus Co. Ltd. 
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1 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for 111-F1 
reproduction of 
recorde A.C. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chassis, slue 73a. 
w din. d 411n. h. 
Ineorpoeate,ECO83., 
ELM, EZ80 valves, 
heavy duty double - 

wound mains transformer and output transformer 
matched for 3 ohm speaker, separate Ban 
Treble and volume control.. Negative feedback 
line. Output 4) watts. Fion panel eau be 
detached and leads extended for remote mounting 
of controls. 
The HA34 her; been speoially designed for us and 
our quantity order enable. nui to offer them 
complete with knobs, valves, D.tleo P. a I'. 
etc., wired and tested for only a`0 Y 6/- 

TAPE DECKS 
COLLABO STUDIO DEL 9 motor., 3 speeds, 

p sh 
button 

6/8. 
control. Up to lin. spools. 110,10.0. 

P. 
E.BS MONARDEOL single speed, afin. per 
sec., simple control uses 31ím pool.. 10.18.0 plus 
6/e ear. and Ins. (Tapes extra on both.) 

STEREO AMPLIFIERS 
incorporating 2 BOL82. and 1 8Z80 heavy duty 
double -wound main. transformer. Output 4 watts 
per channel. Full tone and volume controle. 
Ar nolutely complete. 

BARGAIN PRICE 
84.18.8 P. a P. If- 

8 TRANSISTOR AND DIODE 
SUPERMET 

A Bit -class 2 wavebands transistor euperbet 
Printed circuit panel Ulve B{ 211e.). 8 pre - 

aligned I.F. transformers. High -gain Ferrite rod 
aerial. All Flnt -grade transistors. Car aerial 
winding. push.pull outputs All parte supplied 
with simple Inetruotlone. 
All para sold separately. Set of Parts N praohued 
at one time. 
ONLY 64.5.0 2/BA P. 

Circuit diagram 1/6 (free with set of parts). 
35 OHM SPEAKERS. 

8o l.ble fer en with seers. gin. Goodman.. Ideal 
replacement for most pocket portables, B /S, afin., 
11/I; lin., 17/8; 7 z 4in., 
P. 8 P. 1/6 per speaker. 

Portable CABINET 
Size approx. 91 8i afin. Suitable for above 
using afin. speaker, 86/ -. P. 8 P. 2/ , 
COIL AND TRANSFORMER SET 

FOR TRANSISTOR SUPIRHET 
9 I.F. transformers, one oedlator coll, one driver 
transformer and wound Ferrite serial (med., long 
and car aerial coupling). 811/0 complete, post 1/, 
e traneletor printed ciroult board to match, 616 
Poet 9d. Circuit diagram l extra. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 16 (Matched Pair) 16/ -; V16 /10p, 10 / -; 

0071 8 / -; 0076 0 / -; AFt17 7/8; ORPI2 10/0 
Bet of Willard 0 translstore, 0044, 2- -0040. 
0081D matched pen 0 81, !- MZDA 18 
PXA101 I/O; XA103 6/6. 
R.F.1 Pack: 1- PXA102 Mixer; 2- PXA101 
I.F. Amp.: (Equiv. 0044 and 0046) 10/0 
R.F. 2 Pack: 2- PXA101 I.F. PXA102 0e.., 1- PXAI02 Mixer 12/6 
1..F.11 Pack: Consisting of PX11118 Driver. 
Matched pair PX0171, mounted complete with 
heat sinke (Equiv. 008ID and 0081) 12 /0 
ALL TRANSISTORS POST FREE. 

QUALITY RECORD PLAYER AMPLIFIER 
A top -quality record player amplifier. Elise 
71n. w. grin. d. 011n. h. This amplifier (which le 
used in 119 gn, record player) employe heavy duty 
double wound mains transformer, ECC83, ELM, 
EZ80 valves. Separate bau, treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker. Ready built and tested 

PRICE 0)6 P. & P. 3)6 
ALSO AVAILABLE. Mounted on board with 
output transformer and fiin. speaker, ready to 
fit Into cabinet below. PRICE 89 /8. P. & P. 4/6. 

QUALITY PORTABLE II/PLAYER CABINET 
Uncut motor board. Will take above amplifier and 
B.B.R. or GARRARD Autochamger or single 
Beoord Player Unit. Size 18 14 84 in. 

PRICE 13.9.8 Carr. 5) -. 
EMBASSY PORTABLE RECORD PLAYER 
CABINET. Will accommodate amplifier, up to 
7 41n. speaker and B.S.R. or GARRARD auto - 
changer or single player unit. Attractive resin 
covered ankh. Overall else 17 16 8iln. 
Supplied with uncut motor board, PRICE OS /S. 
Carr. 5 /.. 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New in Maker' Original Packing 

SINGLE PLAYERS 
B.S.E. TU /12 88.10.0 Carr. 3/8 
B.B.B. GU7 with unit mounted plck.up arm 

14.18.8. Carr. 4/. 
AUTO CHANGERS 

B.B.B. UAI4, 80.18.0; B.B.B. UA18, 80.10.0 
Latest B.S.R. UA26 Super Slim 16.2.0 
Standard Garrard Autoellm 16.10.0 
Garrard ATO Mono 110.10.0 

Carr. Of- on each 

NEW CARTRIDGE BARGAINS! 
H.O.R. T0(18. High output compatible Stereo 
Cartridge. Brand new. Complete with Stereo/ 
LP /78 sapphire styli) and universal mounting 
bewcket. Original price am. OUR PRICE 
52/6. P. A P. 11 -. 
ROSETTE STEREO 105 CARTRIDGE. etereo/ 
LP /78. Complete with two sapphires. Original 
list price 6 O4 -. 7 OUR PRICE P. 8 P. 1/-. 
COLLABO )I -PI STEREO T/O CARTRIDGE. 
Type 'C ". Complete with nannies) bracket and 
sylll for Stereo, L.P. and 78. Original lilt price 
SO /e. OUR PRICE 86/ -. P. a P. 

E.M.I. 4 -speed Player and P.U. 
FURTHER HUGE 
PURCHASE enables as 
to otter them at 

67/6 P. 
4/o. 

Heavy 811n. metal 
turntable. Low gutter 
performance 200 /260 
v. shaded motor with 
tap at 46v. for 
amplifier valve fila- 
ment If required. 
Turnover LP /78 head. 

THE NEW HARVERSON KIT FOR THE HOME 
CONSTRUCTOR 
A really excellent 
all purpose A.C. 
main. 300/240v. 
AMPLIFIER KIT 
TYPE HIL 'POUR' 

USING 
eTT 

USING 

VVLAL Ili 
Bpeelal features in- 
elude: 

Heavy duty double -wound mains transformer 
with electrostatic screen. Separate Bus, Treble 
and Volume controls, giving fully variable boost 
and cut with minimum Insertion lose. Heavy 
negative feedback loop over 2 stage. enamel 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 z 4in. 
deep. Overall height 411n. All components and 
valves are brand new. Very clear and concise 
Instructions enable even the Inexperienced area - 
teor to oonetroct with 100% success. Supplied 
complete with valves, output transformer (3 ohms 
only), screened lead, wire. nuts, bolts, solder etc 
(No extras to buy) 79¡6 P.8 

P. PRICE 
Comprehensive circuit diagram, practical layout 
and parts list 2/8. (Free with Kit.) 

BEE 
LEFT 
HAND 
PAGE 
FOR 
ROHE 
MEIN 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 CHErrywood 3886 

Open all day Saturday Early closing Wed. I p.m. 

A few minute; from South Wimbledon Tube Station (Please write clear/ 
PLEA{ NOTE: P. Is P. CHARM QUOTED APPLY TO US. ONLY. P. R. P. ON O 
ORDERS CHARGED MBA. 
SEND STAMPED ADDRESSED ENVELOPE WIPE ALL ENQUIRIES 

10/14 WATT HI -FI AMPLIFIER KIT 
A etyllshly finished 
monaural 
amplifier 
with an 
output of 
14 watts 
from 2 
EL84e in 
push-pull 
Super rep- 
roduction of 
both music 
and speech 
with negli 
Bible hum. 
Separate Input. for mike and gram. allow records 
and announcements to follow each other. Fully 
shrouded section wound output transformer to 
match 3.100 speaker and Independent volume 
controls and separate bass and treble controls are 
provided giving good llft and cut. Valve line -up 
2 ELM., ECC83, EFM and EZOO rectifier. Simple 
Instruction booklet 1/6. (Free with parte.( 
All para sold separately. ONLYß6.19.6P. , 66 
Also available ready built and tested complete with 
standard input lack sockets. 18.16.0. P. A P. 6/8. 

Carrying Case for above 28 /8 P. A P. 4/- 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 

Type TAI 

Peak output In excess of It watts. All standard 
British components. Built on panted circuit 
panel else 8 31n. Generous size Driver and Output 
Transformer. Output transformer tapped for 3 
ohm and 16 ohm speakers. Transistor. (GET 114) 
or 81 Nullard 0081D and matched pair of 0081 o/p). 

9 volt operation. Everything eupplled, wire 
battery dip., Folder, etc. Comprehenelve, easy to 
follow Instruction. and circuit diagram 1/8 (Free with 
Kit). All parts sold separately. 
SPECIAL PRICE 45)- P. & P. 2)6 
Also ready built and tested, 62 /A P. 8 P. WIL 
A pair of TA17 are (deal for etereo. 

HARVERSON'S F.M. TUNER Mk. I 
F.M. tuning 

head by 
famous maker. 

Guar- nteed 
non - drift 

Per- 
meability 
tuning. 

Fre- 
quency coverage. 
88 -100 Mc /r. 

Balanced diode output. 
t 

Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 lin. glass). Self powered, using good 
quality mains transformer and valve rectifier. 

Valves used ECC86, two EF80'e and EZ80 
(rectifier). Fully drilled chassie. Sire of com- 
pleted tuner 8 8 bin, All pans sold separately. 
Set of parte R purchased at one time 16.10.6, 
plus 8/6 P. P. and ms. Circuit diagram and In. 
trustions 1/8 post free. Mark II Verdon as above 
but complete with magic eye, front panel and 
bracket., 18.12.6. P. A P. 816. 
Mirk III Tendon as Mark I but with output stele 
(ECL82) and tone control. 17,7,0. P. 8 P. 8/8. 
Handsome Metal Cabinets. Choice of Grey, Bieck 
or Green. To fit Mark I, 86 / -. P. 8 P. 22/0. Toit 
Mark TI, 17/6, P. 8 P. 2/8. 

SPECIAL PURCHASE TURRET TUNERS 
By lemon. maker. Brand new and unused. Complete 
with P0084 and PCF80 valves, 34 -20 Mc /s I.F. 
Biecults for Channels 1 to 6 and 8 and 9. Circuit 
diagram supplied. ONLY 16/- each. P. P. "- /e. 

11HAND NEW CYLDON P.M. TUNER READ 
Permeability tuned. 88.100 Mc /.. Printed circuit. 
A completely screened unit ready for direct mounting 
In chattels. 10.7 äe /e. I.F. 0 /P. Supplied complete 
with ECM valve and full circuit diagram. Aerial 
Input circuit suitable for either 70 ohm unbalanced 
or 900 ohm balanced. Size only Sin. w. 2dln. d. z 
101n. h. (21in. high with valve). Limited number 
only at 27/6. P. 8 P. 1/8. 
Alm avalable 10.7 Mc /e. I.F. trees. and dise. trans 
11/0 pair. P. 8 P. 1 /8. 

GORLER F.M. TUNER HEAD 
68.100 Mc /e. 10.7 Mc/e. I.F. 16/-, pima 1/9 P. 8 P. 
010085 valve, 8/0 extra). 
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LASICYS 
RADIO 

NEW! 
The SKYROVER MkII 
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 Control. ,In 
plastic cabinet, size 10 x 61 x 31 . in. with metal trim and carry- 
ing handle. 
Can now be £8.19.6 P. & P. 
built for 5/- 
H.P. Terms: 20/- deposit 
and 11 months at 18 /6. 

PRACTICAL WIRELESS January, 1965 

Offer the Finest Value and 
HOME CONSTRUCTORS 

ICIOCICKful tsioImers 
old 

dlii tEMOCKIlim nt sf 
the We wish all our customers ol and new the Compliments of the Season and curdi 

p1 ally invite you to select your Gifts from our huge selection of bargains. 
N 4ä °T° Bi S°at°d!°dIDSZ°Ìií-dlIIRMII - 

DIDU DURT i9DiY+' 

The "REALISTIC" Seven The "SKYROVER" RANGE 
GENERAL SPECIFICATION 
7 transistor plus 2 diode superhet. 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries. 
The SKYROVER and SKYROVER DE. LUXE cover the 
full Medium Waveband and Short Waveband 31 -94 M. 
and also 4 separate switched band -spread ranges. I3M. 
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 Kc /s. All Mullard Transistors and Diode. 
Uses 9 -U2 batteries. 51n. 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 Only 0/- extra pose 
construction data Y 
This conversion is suitable for both models that 
have already been constructed. 

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 111 x 6l x lin, covered with a washable material 
with plastic trim and carrying handle. Also car 
aerial socket fitted. 
Can now be built for E10.19.6 P. & P. 5/ -. 
H.P. Terms: 25/- deposit and II months at 20/ -. 

Data for each receiver 2/6 extra. Refunded if you 
purchase 

11 componentspAvailable Separately. 

The 

3/4 extra. 

The "Sixteen" Multirange METER KIT 
This outstanding meter was featured by Practical Wireless in 
the Jan. '64 issue. Laslcy's are now able to offer the complete 
kit of parts as specified by the designer. 
RANGE SPECIFICATION: D.C. volts: 0- 2.5- 25- 50- 25Oó00 at 

0ó0µA 0-2.5- 50- 2501mA. 
0-25-50-250-500 esit ance at 

a. 0-200k 
D.0 current: 

M tel 

Basic movement: 40µA f.s.d. moving coil. With universal shunt 
full scale deflection current is 501J.A. Size /finish: Black plastic 
case. 3f x 51 x 11ín. Controls: 12 position range switch: separate 
slide switch for A.C. volts -D.C. ohms; ohms zero adjustment 
pot. meter; meter zero. External connections: Two 4mm. sock - 

15V'.ob tt ries.d 
eaqll u ipraerms e 

nand full tanud ction 
details. 
Data and circuit available separately 2/6 refunded if all parts 
bought. Pair of Batteries. 2/5 extra. 

LASKY'S PRICE £5.19.6 P.& P. an H.P. Terms: he 2IÌ 
osft 

NEW SINCLAIR SUPER MINIATURES 
SINCLAIR M THE MICRO -6 Self-contained 

nax lin. pocket rel ofSmoderin minia- 
turisation-truly amazing performance. Without a doubt the most 
advanced transistor circuit ever offered to home constructors -yet may 
be built in an evening. Complete with earphone and detailed con- 
struction data. 59/6 Mercury cell Lll extra (2 required). 
Can be built for only All parts sold separately. 

THE SLIMLINE The new2- transistor pocket radio. Size only 
21 x 11 x 11ín. Micro alloy transistorised and 

printed circuit. All components available separately. 49/6` 
Easy to assemble. CAN BE BUILT FOR 

THE X10 10 watt power amplifier fitted with integrated pre -amplifier. Requires 
only 1 mV. for an output of 10 watts undistorted. Frequency response 

Is flat S dB from 5 c /s. to 20 kc /s. Size only 6 x 3 x Lin. Weight 5, 

£ 
oz. Built 

on 

printed 
circuit. Operates from 12 v. D.C. at 75 mA. quiescent. Circuit uses Post 
7 M.A.T.s and 4 RF power transistors. KIT PRICE Free 
AVAILABLE READY BUILT, TESTED AND GUARANTEED. £8.19.6. Post Free. 
3 pots. for volume, Bass and Treble. 7/6 the 3 extra. Mains power pack. if required. 54/- 

E.M.I.:4 -SPEED RECORD PLAYER bó boxed fitted with lightweight 
pick -up with ACOS G.P. 73/2 stereo cartridge. Cabinet space required 13.1 x 12; x 41ín. A 

Sin. 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, 78'e L.P.'s etc., but if desired a 

G.P. 67 LP/78 Mono cartridge will be supplied LASKY'S PRICE 79/6 P. & P. 3/6 

ir. lieu of the G.P.73 at no difference in cost. extra 

* 7- transistor Superhet. * 350 milliwatt 
output into 4ín. high flux speaker. 
* All components mounted on a single 
printed circuit 
board. * Full mad 
him and long wave 
cover. * Plastic .. 
cabinet ril slz- `---- ..,-^^ -- . 
ing handle, size - 7x10xll Blue/ --.- 
Grey ora all Grey. * 
Easy Easy Lo 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. I..SSKI'S 
PRICE for the complete parcel including 
Transistors. Cabinet. Speaker, etc.. and 
Full ion £5.19.6 Daa 

Construe 
Can be 

lion 
built for 

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

REALISTIC Seven 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 £ 1 EXTRA 
P. & P. as std. model. 

RECORD 
PLAYERS 
45 r.P.m. 6 voit 
Batt. operated 
Complete with 
pick-up fitted 
crystal cartridge. Size only 71in. x 6ín. 
Fitted auto stop and start. New and 
perfect. 

4:i r.p.m. Model 49/6 P. & P. 2/6 

2 speed model for 33 and 5916 P. ' 
45 r.p.m. (as illustrated) 

TRANSISTORS 
ALL BRAND NEW & GUARANTEED 

GET SI, GET S5, GET 56 2/6: 873A, 87:P 
3/6: -0C45, 0071, OC81D 416: 0C44, 0070, 
0076, OM (match pair 10/6) 5/6: AF117, 
0075, OC170, OC200 8/6: OC23, OC42, 0C43, 
OC73, OC82D 7/6: OC201, 00204 15/ -: OC205, 
00206 19/6: 0028 2416. 

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 and vol. control. 
Size: 41 x 3 x 11ín. Complete with PP3 bat. 
tery. LASKY'S PRICE 69/6. P. & P. 2/6. 

GUITAR PICK -UPS 
CGM5 Crystal -high imp. Size only 11 x I x 
lin. Clips to finger board -no screws. 
Complete with cable. 
LASKY'S PRICE 15/11. P. & P. 1 / -. 

CGII35. Fully adjustable pick -up position 
carrier. Simply fixed. Separate tone and 
volume control. Heavy chrome finish. 
Pick -up size 31 x 111n., control size 21 x 
11in. Complete with long lead and jack 
plug. LASKY'S PRICE 596 P'1 g P 

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

& HI -FI ENTHUSIASTS 
NOTE! ON IM 

INCREASE 
STOCKS LIAST 

SPEAKER OFFERS ! ! ! 
FANE 12in. Type 122117 
Shown right. Listed at £11.17.6 
Power handling 25 watts -15 
ohms imp. Flux density 17.000 
gauss. Special Ani so- tropic 
magnet. Limited stook. 

LASKY'S PRICE 
£5.19.6 1' S, 

WHARFEDALE WNA. 12 

12 - -15D Impedance. Flux density 14,0110 oer'ds. 
Max. Input 30.wattO peak. Frequency range 25- 
4,000 cp.e. Cone fitted with roll surround. 

WHARFEDALE SUPER S 
V- mid -range and high frequency speaker. 15 it 
Impedance Frequency range 300 -17,000 c.p.e. 
Aluminium voice coil. 
These twp speakers psovide an ideal matched pair 
for a full range Iii -Fi speaker system. Both brand 
new and rods videally boxed. 

LASKY'S PRICE f 12.19.6Pá 
E 

(P. P. 100 ..xv.r. 

THE HARROW CV1 
VARIABLE CROSSOVER 

Gives vacua hie volis m e nt sel o' Woolen and 
Tweeter` Strong metal construction. Size 4 x 21 

: ltla. Screw tag connections. 
LASKY'S PRICE 22/6 P. P. 1/6. 

NOW IN STOCK 
THE NEW STUDIO RANGE OF 
CELESTION HI -FI SPEAKERS 

TRANSISTORISED 
MICROPHONE MIXER 

The Harrow will MIN 4 high impe.lance chanced.; 
mikes, tape rec'e, tuners, grams, etc. 9 v. battery 
operated. Neatly styled, size only 0 x 2; x 21in. 
Standard jack sockets Complete with PP3 butt.. 
full circuit diagram and operating instructions 

Model TM4 Mono 59 /6 F. & P, 210 

Model SM5 Stereo 72,6 P. s P. 210 

"HARROW" POWER PACK 
Battery eliminator -converts your battery 
portable to A.C. mains. Replaces ti v. 4 v. or 
9 v. batteries. State voltage required when 
ordering. 

tr 

only 3 o _ in 

LASKY'S PRICE 29/6 'LP. & P. ut 

LAFAYETTE TAPE 
Famous American Brand -Fully Guaranteed 

Ola. Uouble play, 1;200ií., Mylar base.... 15 
Sin. Long play, 900it., Acetate base 10 
Ola. Standard play, 600ft., P.V.C. base 8 
51m. Long play. 1:20011.. Mylar base 15 
5lla. Double play, 1,800ft., Mylar base..-- 22 
011a. Long play. 1,200ft., Acetate base 12 
Olin. Standard play, 850ft., P.V.C. base 11 
7m. Standard play, 1,200ft., Mylar base..,. 12 
7m. Long play, 1.800ft., Mylar base 19 
7in. Double play, 2,400ft., Mylar base 26 
lin. Long play, 1,800ft., Acetate base.,., 15 
Sin. Message tape, 1501! 3 

31n. Message tape, 223ít 4 1 

Stu. Message tape, 300ft 7 

Sin. Triple play, 450ft., Mylar base 12 
Ola. Triple play, 900ft., Mylar base 22 
Ola. Triple play, 1,000ft., Mylar base 42 
51 In. Triple play, 2,400ft., Mylar base 55 
71n. Triple play, 3,600ft., Mylar base 75 
P. &P. 1/- extra per reel; 4 reels and over Poet Free 

829 

LASKYS' 
RAD10 

THE NEW "KUBA" IMPORTED AM /FM 
STEREO 
RADIOGRAM 
CHASSIS 

-' Long, medium and short waveband cover 
age plue VHF /FM. Piano key wave. 

i 
( } I ! 

change. Separate flywheel tuning on AM 
( 1 and FM. Base, treble and balance controls. 

Magic -eye tilting indicator. Ferrite lard serial. The very latest printed circuitry. Provision for multiplex 
adaptor. .ivalves- line -up: ECCe5, ECH801, ECC83, ELL80, EAF801. Pull vision tuning ecle else 

21 x tin. Overall dimensions: 21 a 81 x 81n. Made to the very highest standards. 

LASKY'S PRICE 294 GNS. Wring. & Insurapoe 1E16 extra. 

VIKING "SOUND 30" 
High quality guitar and P.A- amplifier. A O. nape 
operated -30 watt output. 8 inputs. Fitted with 4 

separate volume controls for mixing, also Bass and 
Treble controls. 15 ohm out. British made - 
highest quality components used throughout - 
fully guaranteed. m strong portable case, else 
approx. 20 x 9 x 6ín, Carr. & Pack. 7/0 anima 

LASKY'S PRICE 35 GNS. 
THE BH -14 AMPLIFIER High quality 14 watt power amplifia with basa and 

treble controls and separate volume controls on each 
input. Output 3 or 15 ohms. Valve line -up: 2 x E1.84 1 x EF86, ECC83 and EZ81. Frequency re. 
15 cm -20 Reis. Ideal tor the hi -ll enthuslaat or for guitar amplifier. Gold hammer finish with Perspex 
front panel. Complete kit of parts with detailed LASKY'S KIT PRICE 9 GNS. construction data. Instruction book avail. sep. 1 /6- 

Post and Packing 7/4. 
AVAILABLE READY BUILT AND TESTED. LASKY'S PRICE 11 GNS, P. a P. 7H 

AUTOCHANGER SCOOP ! ! 
LASKY'S CAN NOW OFFER B.S.R. 

AUTOCHANGERS AT LOWEST EVER PRICES 
All brand new and folly guaranteed -complete with suicidge d 
stylus. 

UA16 4 speed, matte ... 54.19.6 
ÚA14 4 speed. 9 v. battery operated ,.. 15.19.0 
UA2O 4 speed, main. ......... 9610.6 
Add 5, carriage and packing on each. 

THE TRANSISTOGRAM 
A portable batscry operated lolly transistorised Record Player 
Made by famous British su nulacturer, fully guaranteed. Sloe 
61 x 1.2 x 10i in., weight 10lb. Operates on 6 179 bait. 4 speeds - 
16' /a, 331/ 45 and 78 r.p.m. Goldring Cygnet player unit with 
lightweight pick -up fitted with CM -60 turnover ceramic cartridge. 
Output 500mw to Sin. ceramic maguct speaker, fitted Into Ild. 
Cabinet constructed of wood. covered in two tone (pale blue- grey). 
eathereloth High quality ampifiiei with tone and volume controls. 
Plays 7. 10 and 12ìn. records. New. boxed and guaranteed-ex. 
batts. Today_ s value 12 Gna 

Carriage and hummer* 7/6. 

LASKY'S PRICE (6.19.6 
CRYSTAL PICK -UP CARTRIDGES LOWEST EVER PRJCESI 
Ail complete with Styli L.P. and Standard land Stereo where shown) fully guaranteed. Standard Fitting 

will fit most P.D. Arms and Head.. Postage 1/- each antra. 
STEREO 
Acostereo 73/1, 2 eapph nee 25 0 
Acostereo 7312, Diamond LP /Stereo and 

sapphire Std 29 a 
Ronette Stereo O. V.Turnover, 2 sapphires 25 0 
R one tte Stereo type 105 and 100.2 sapphires 26 0 

105 106 Diamond fouette Stereo type and 
LP/Stereo and sapphire Std. 36 0 

AND EVEN LOWER PRICES t 

Pocono C.T.1, 4 U Sonotone 8T, stereo, 2 sapphires.......... v U 
Collar° Type C, stereo, 2 sapphires 15 0 Bonntone 2TA. mono, 2 sappblrs......... 7{ I 
f olle) S.C.J. Diamond LP /Stereo 17 6 Postage 1/ each extra. 

MONO 
Garrard Magnetic T.O3L.1 ... IS 0 

Aso. G,P -59 .. u 0 

Awe O.P.65 /3 ........ 10 0 
Ann. G.P.65 /1 ..... 17 I 
Acne G.P.67 /1 14 0 

207 EDGWARE ROAD, LONDON, W.2. 
I 

33 TOTTENHAM COURT ROAD, W.I. 152/3 FLEET STREET, LONDON, E.0 4 

Near Praed St. PADDINGTON 3271 /2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2833 

BO OPEN ALL DA Y IsA T. Early Closine Thurs. Sail Orders 10 Dept. X IV., Edgware Rd. Open all day Thursday. Early closing SU. 

LASKY'S FOR SPEEDY.- MAIL ORDER SERVICE 
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THE TRIPLETONE HI -FI MAJOR 
PRICE WILY £15.18.9 COMPLETE 

Guaranteed 12 Mouths 

A 12 watt quality amplifier incorporating negative 
feedback, with a pre-amp for role. and provision for 
role. /gram mixing. Frequency response ± 1 dB 
16 -20,000 c /e. Distortion only 0.15 %, with noise 
and hum -80 dB. Separate Baas, Middle and 
Treble lift controlo. Valve Ala ̂  -up, 12AX7, 12AX7, 
51.84, EL84 and EZ81. Pooh -pull output with 
matching to 3 or 160. Fully Isolated power supply 
from 200 /260v. A.C. Input, with take -of power for 
tuner etc. Sloe 12 x 61 x Ola. high. 
De Lose Cam: 141n. x Oli. x 7 }1n., 80/- extra 

New R.C.S. VALVES 90 day Guarantee 
1B6 
1S5 
1T4 
304 
3V4 
6174 
0Y3 
6Z4 
BAMB 
BAT6 
6BA8 
MEG 
6106 
915 
OJO 
BJ7G 
6E6 
OK7G 
8K8G 
8N7M 

e/- 

ái- 
7/- 

é¡- 

4%- 
e/- 
7/- 

6%- 

6/- 

6%- 

á¡- 
6/- 

04710 e/- 
68N7 6/- 
8Vg0 6/- 

6X5 6/- 
12AT7 6/- 
I2AU7 0/- 
12AX7 7/- 

EBC41 8/-IPCL84 6/- 
EBC81 5/- 11.81 10/- 
EBF80 Si- PLO 8/- 
E03142 9/- PY80 7/- ECM 9/- PY81 8/- 
E(1L80 9/- FY82 7/- 
EC1.82 10/- eP81 8/- E1188 7/- U29 7l- 12K7 6/- El. 184 7/. UB `U1 8/- 12K8 14/- E188 10/- UBC81 6/- 127 7/- EF89 9/- UPF88 6/- 2.11Y50 9/- Eh" 71-UCH81 9/- sots e/- NY". 10/- 10/- 3524 51-EY86 9/ 
E7.40 6/- 
EZ80 7/- 

MU°14 7%- 
P097 7/- 
FC084 9/- 
PCF80 6/- 

D1F96 8Ï- 
DF96 8/- 
DK96 8/- 
1)L90 8/- 
Ballad) 6/- 
E1191 4/- 

EF89 61- 
E1.41 9/- 
ÚY41 6/. 
ÚY86 7/- 
UU9 7/- 
VR150 7/- 
W81 0/- 

LP. TICANSFOI1MERS 7/6 pair 
405 E/. Slug Tuning Molature Can. 8 e 11ia. dia. 
High 0 and good bandwidth. Data Sheets. 

NEW ELECTROLYTICS 
TUBULAR TUBULAR CAN TYPES 

1/860V 6/- 50/350V 6/88/600V 9/- 
2/860V 2/8 100/25V 2/ 16/400V 5/- 
4/460V 2/8 250/25V 9/- 18 /600V 1ß /- 
8/450V 8 /8600 /12V e /- 16 +10 /500V 7/6 
16/450V 8 /- 1,000 /12V e/- ó0/450V 6/- 
32/400V 8/9 0,000/6V 6/- 32 +32/350V 5/- 
66/2óV 1/0 8 +8/410V 3/8 32 +32/450V 6/- 
261ó0V 8/- 8 +16/430V 8/930 +00 /8ó0V 7/- 
50/25V 2/- 10+16/450V 4/3 64+120/330V 11/5 
00 /50V 5/- 82 +32/350V 4/8100 +200 /276V 12/6 

TELESCOPIC CHROME AERIALS, 12 to 331n., 0/9. 
TRIPLEXERB Banda I,11,IU,12 /8, COAX rumen- 
LEAD SOCKETS, 2 / , PANEL SOCKETS, 1 /-, 
OUTLET BOXES (Surface or flush), 4/- each. 
BALANCED TWIN FEEDER yd. Bd 80 or 300 ohms. 
TWIN SCREENED per yd. 1 / -. 80 ohms only. 

WIRE -WOUND 
Speaker 
POS. 

Control, 
WTT.O Pre -sate Mio. 

TV Types. All value. up to 10 ohms to 25K., 2/- ea. 
30K., 4/ -. (Carbon 30K to 2 meg., 3/ -). 
WIRE -WOUND 4 WATTS Pots. Lou epladle. 
Value, 50 ohms to 00K., 0/8; 100K., 7/6. 
PHILIPS TRIMMERS. 0-10 pF., 8.80 pF., 1 /.. 
TRIMMERS, Ceramic, 30, 50, 70 pF., 9d. ' 1000F 
ISOpF., 1/8; 2505P., 1/8; 50011F., 760pí., 1 /9. 
TV etc. TRIMMERS, 1000p2'., with knob, 2 / -. 
RESISTORS. Preferred values. 10 ohms 00 10 meg. 

w., l w., l w., 4d.; 1} w., 8d.; 2 w., 1 / -. 
High Stability. 1 w., 1 %, 8 /., Preferred values 
100 to 10 meg. Ditto 6% 100 to 22 meg., 9d. 
BRIMISTORS CZ1, 3/6; OZ2, 2/6; OZ3, 1/6. 

10 watt 
6 WIRE -WOUND RESISTORS f 1/3 

16 watt J} 10 ohms- 10,000 ohms lsi_ 
12.611 to 25K 10 w. .. 8/- 
Toggle Switches. s.p., 9/ -; d.p, 8 /0; d.p.d.t., 4/- 
Mm. Slide d.p.d.t., 8/3. 

Volume Controls 
Linear or Log Trecke 
Long spindles. Midget 
5 K ohms to 2 Meg. 
I.B., 5/-. D.P., 4/0. 

Stereo 148 1091; D.P.14 /6 
Inh- log + lm.A /log, 7/6 

$0 at. COAX 
Semi -air apaced /m. 
40 yds. 17/6 
go 74e. 26/- 6d. yd. 
Ideal 625 linee. U.H.1 
Low loo 6dB 
100ft. 600 ke /e I / O Yu. 

MAINS TRANSFORMER 600/260 v. A.C. 
Portage, 2,- each transformer 

STANDARD 300.0200. 80mÁ, 6.3 v. 3.3 a. 
tapped 4 V. 4 a. Rectifier 6.3 v. 1 a., 5 v. 
2 a. or 4 v. 2 a., 62//8, ditto, 350 -0.350 69/6 
MINIATURE 200 v. 20 tut, 0,3 v. I a. 10 /O 
MIDGET, 220 v. 45 mA, 0.3 v., 2 a. .. 15/8 
SMALL, 250-0.250, 40 mA, 6.8 v. 2 a... 17/6 
5T 1. 210.0 -250, 65 mA, 6.3 v. 3.5 a. 17/8 
HEATER TRANS., 6.3 v., 1} a. .. 7/8 
Ditto, tapped 1.4. 2, 3. 4, I, 6.3 v. 6/6 
Ditto, eec. 6.3 v. 4 amp. . 10/6 
GENERAL PURPOSE LOW VOLTAGE. 9 amp. 
3, 4, 6, 6, 8, 9, 10, 12, 13, 18, 04, 30 v. 22/8 
AUTO TRANSFORMERS, 110 w. .. 22/6 
0, 116, 2011, 230, 200 v. 500 w. 82/6 
MULLARD "010" Mains Transformer . 

MAINS POWER PACKS. Beady' buil with 
Transformers, Rectifiers, Condensera, providing 
R.T. awl L.T. outputs. 
200 v. 20 nut. D.C. 6.3 v. 1 a A.O. .. 28/8 
290 v. 5U oeA. D.C. 0.3 v. 2 a. A.C. 86/8 
260 v. 8(1 mA. D.C. 6.3 v. 3.5 a. tapped 4v 
and 0.3 v. 1 a. tapped 6 v.. 4 v., 2 a 46/6 

INTERVALVE TRANSFORMERS. 3:1 or 6:1, 9/ -. 
O.P. TRANSFORMERS. Heavy Duty, 5/8. Multi - 
ratio, 7/8. Multiratio heavy duty push-pull, 10 w. 
15/8, Battery, 4/8. sub min. DL96, 3v4, etc., 5/9. 
10 w. output matching trans. 3, 7. 130, 12/8. 
L.F. CHOKES, 1511011, 60/65 mA, 5 /.; 1011. 85 mA, 
10 /6; 1í1H, 150 mA, 14/ -. 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short clrcult. or 
tubes with failing emission- Full 
instructions supplied. mains Input 
Type A optional 25% and 50% boost 
0v. or 1v. or 6.3v, or 10.8v. or 12.6v. 
State Voltaire required. PRICE 10/8. 

TINNED COPPER WIRE DI to 22 g., }Ib., 3;0. 
ENAMEL COPPER WIRE I6 -22, 2 /9, 24-30, 3/6; 
82.411, 418; D.O.C. 28, 34, 36 swg., 202., 316 
FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2, 0 or 12 v., 11 amp 8/0; 2 a., 11/3; 4 a., 17/8, 
CHARGER TRANSFORMERS. Tapped input 200/ 
260 v. for charging at 2, 6 or 12 v.. 11 amps., 15/6; 
2 amps., 17/6; 4 amps., 22 /8. Circuit included. 
4 AMP CAR BATTERY CHARGER with am- 
meter, Leads, Fuse, Case, etc., for 6v. or 12v., 59/6. 

BOOKS list S.A.E. 
Boys' Hook of Crystal Seta.. .. 2/6 

W.W." Radio Valve Data .. 7/6 
lilgh Fidelity Speaker Enclosure 5/- 
Valve and TV 'Pulse Equivalents.. 9/6 
l'V Fault Filling .. .. .. 6/- Mallard Aiipll.:er Manual .. 8/6 

4 
Radio Valve Guide, Books 1, 2, 3, 

each 
Practical Radio Inside Out .. 3/6 
Master Colour Code l'hart .. 1/6 Transistor Controlled Models ., 7/6 
Internal tonal ItBiliu SI niions .. 2/6 

4 TRANSISTOR PUSH -PULL 
AUDIO AMPLIFIER 3x11 x silt 

A ready built miniature push -pull ampoller with 
Driver and output transformers, 4 trausotors. 
Ideal fm use with record players, Intercoms., 
BABY ALARMS, etc. Complete with full 

7 instructions and circuit. 4 met / I V 9v. Batt. 2/8. 2l in. Speaker 15/- 

1965 RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
S.W. 16m -50m. LATEST MULLARD, etc. 
M.W. 200m -300 m. ECH81, RF89, EBC81, 
L.W. 800m -2,000m, E1.84, E200 

12 -mouth Guarantee 
A.C. 200/250 V. Short- Medium Long /Dram. 
Ferrite Aerial A.C.V. 3 ohm output 5 watts, 
Tape Sockets. Glatie rial. horizontal wording 
else 13 x Tice. Aligned and calibrated, Isolated 
Chase's slue 1311n. x lin. high x 51in. deep. 

£9.15.6 Carr, A In.. 4 /6: 

Post 11 (unless otherwise stated) 
C.O.D. 2/- extra. Full Isst 1/ -. 

BAKERS 
`Selhurst' 

25 WATT 5 Gns. 
I2" GUITAR s 

HEAVY DUTY _ñ ..) 15 OHM VOICE COILS - 
Response 20- 10,000 opt 
Rau Resonance 80 ape 

Genuine Musical In- 
strument Loudspeaker s 

DDDD 

BAKERS 
121n. STALWART 15w. 5 gm. 8 or 16 ohm 
voice soils. Unlimited applications. Response 
46- 18,000 epa. Magnet 12,000 lines. 

BAKERS 12in. STANDARD 60w, 7 gas. 
More powerful magnet 14,000 lines special sus- 
pension, 40- 14,600 ape. Recommended where - 
ever a high standard of reproduction Is desired. 

BAKERS 12in, BASS 26w, 12 gas. 
New 1964 high power model. Aluminium 0011 
former with magnetlo damping 26- 15,000 epa. 
Ideal for all eectrrc guitars. 

BAKERS 16in. AUDITORIUM 31w, 18 ans. 
mproved magnet aloomas with heavy plated 

assembly weight 7.000 linee, 20- 12,000 
cps. Heat proofed coil Former. 
Full repair sereiee. Specials ,Bade lo order. 
Older types up-daed. 

LOUDSPEAKERS P.M. 3 OHM. 21, 3, 4, 71n. 
s 410., 15/6; Olin., 16/6; 81n., 17/0; 9 s lila., 
a 51n., 21/ -; 10 x RID., 22/5; 10in., S0 / -; 12in.. 80/ -; 

EML Double Cone Ceramic magnet 1(ÌW. 131 e 8in. 
5/-, Horn Tweeter, 29/6. 
TEN 

8 n UFelill 76 1 Cros over 
15 

CX3000. 
55 w, 

EXTENSION SPEAKER CABINET. lin., 5/6; 
'lie,,. 18/8; 8111., 19/8; 101e., 29/8, 1Sia 60/ 

TWIN GANG TUNING CONDENSERS. 365 pF., 
lin. x 1 }in. s llln., 10/ -; 000 or Standard with 
rimmers, 9 / -; midget, 7/0; with trimmers, 9 /.. 
00 pi, slow motion inning standard, 9/. Transistor 

gang 208 +176 or with trimmers, 10/8. SMALL 
; gang 600 p1', 7/-, SINGLE OIS pF, /6. SINGLE 
0 pF, 26 or, 00 or, 75 pF, 100 pr, 150 pF, 6 /0. 

Solid dielectric 100, 800. 600 pI', 5 /0. 
CONDENSERS. 0,001, 7kV, T.O.C., 6/8; 206V. 9 /6; 
0.1. 7kV, 9/6; Tubular 600 1. 0.001 to 0.06, 9d.; 0.1, 
1 / -s. 0.25, 1 /6; 0.6/350v., 1/0; 0,1)250v,, OIL; 0,11 
1,000v., 1/9. 21100v., 0,01, 1/9; 0.1, 8/8. 
CERAMIC CORDS, 500v. 1 pis to 0.01 mid., 04. 
SILVER MICA CONDENSERS. 10% IMF to 600pF 
94.; 000 pP to 8,000 pit, 1 / -. Close tolerance i+ tpF/ 
2 2pr tu 470F, 1 / -. Ditto 1% to S6pP to 815pO 
1 /-. I,0ii0pF to 6.000pr, 1 /9. 

r ERGUSON vUALITY AMPLIFIER 4 watts. 
01 x 5 x 41u. Mullara Valves, Mains ',ranef., 200, 
250V. Volume and tone controls. Benaitivuy 
200 m.v. Reaponee 25 to 20,060 cps. Prlee 
49/6 ea. or 2 unite matched for Stereo 89/6. 

WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle .. 6/6 
2 p- 2 -way or 2 p. 6 -way long spindle ,. 8/0 
4 p. 2 -way or 4 p. 3 -way long spindle ., Oie 
3 p. 4 -way or 1 p. 12-way long spindle 8/6 
Wavechange "MAKITS ". Wafers avail- 
able: 1 p. 12 way, 2 p. 6 way', 3 p. 4 way. 
4 p. 3 way, 6 2 way, 1 wafer e vitch, 8 B: 
2 wafer switch 12u/88y: 3 wafer switch, 15/; additional wafers) 

Od32,B12A, CRT xÿ9. 
Engl. and Amer. 4 5 and 7 pin, 1 /-, Magda 
and int. oct., 8d.; 317G, BOA. 138(r BOA, 9gd.: 
Ceramic B150.1370, BOA, int. oct. 1 /-. BIG, 
BOA cans L- each, Valve plugs WIG. BSA. 
int. octal. 2/3. 

111606 GAIN TV PRE -AMPLIFIERS 
B.B.C. Channel 1 to b. Gain 16213 . 

ECC84 valve. Kit price 28/I8 or 4p/9g 
with power pack. Details 6d. (PC C81 
valve if preferred). Coils only 9/6, 

BAND IIl f. GA. -Same prices 
Tunable channels 7 to 13. Gain 17dB. 
Circuit and coils only, 9/8. Chassis 4 /9. 

THE ORIGINAL 

RADIO COMPONENT 
IS A MERRY CHRISTMAS TO ALL READERS OPEN ALL DAY 

Med. 1 piss.) 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 200/250 v. A.C. 

35/- 

Leaflet 
S.A.E. 

PLASTIC RECORDING TAPE 
Doubla Play 7in. reel, 2.400ft. 25/6 Opere 

Sin. reel, 1,200ft. 15/8 Plastic 
Reel* 

LOUE Plq 7in. reel, 1,800ft. 15/6 
53 in. reel, 1,200ft. 12/6 Sin. 1/8 
lin. reel, 900ft. 10/6 4in. 21- 

lin. 5/- 
Standard 7in. reel, 1,200ft. 12/6 11ía 2/- 

5ín. reel, 600ft. 8/8 7in. 2/6 
"EASISPLICE" Tape Splicer 5/- 

Leader tape 4/6: Splicing tape 3/-, 
CRYSTAL SET BOOKLET 1 / -. 
CRYSTAL DIODE G.S.C. 2/ , OAS1, 3/ -, 
HIGH RES. PHONES, 4,000 ohm., 15/ -. 2,000 ohms 
12/8. MOVING COIL PHONES. 100 ohm., 10 / -. 
SWITCH CLEANER. Fluid squirt .pout, 9/6 tin. 

"6 +1" 
TRANSISTOR RADIO 

First class components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial. with car aerial coil, printed. 
circuit, 851n, x 281n., but EXCLUDING 
Speaker and cabinet. a5a0 Speakers, 35 ohms, 6x41n.. 21 /- 
51n. 17/6: 351n., 15/6. 

BULGIN PLUGS AND SOCKETS. Non -reversible 
P74, 2 -pin, 4/3; P73 3 -pin, 4/8; P194, 6 -pin, 8/8. 
JACKS. Standard open circuit, 2/8. Closed circuit, 
4/3, Grundig type, 3 -pin, 1/3. Grundig lead jack, 3/6. 
JACK PLUGS. Standard Type screened, 3/ -; Grundig 
8 -pin, 8/6; Phono Plugs, 1 / -; Sockets, 1 / -. 
ALADDIN FORMERS and cores, lin., 8d.; iin., 10d. 
0.3in. Formers, 6937 or 8 cane TV1 or 2, tin. sq. 

or lin. sq. x 11ín. 2/- with cores. 
SLOW MOTION dRIVEB. 6:1, 4/8; 36:1, 10/6. 
SOLON IRON, 25W, 24/ -; 85W, 281 -. 
ANTEX SUB MIN IRON, 15w. 200 or 250 v., 82/6. 
BENCH STAND for above, 12/8. Spares in stock. 
Paxolin Panels, 10 x 8 x *in.. 2/ -. Miniature Contact Cooled Rectifiers, 
250V, 60mA, 7/6; 250V, 85mA. 9/8. Selenium 
Rect., 300V, 84A, 5/ -. K3/25, 600V. 5mA. 5/ , 
RM4 RMS, 15A100, 14A116. 10 /- each. FC31, 
20/ -. TV etc. Silicon Sub Min. Rectifiers, 
260V. 450mA. 10 / -; 250V, 150mA, 5/6. 

465 he /s. SIGNAL GENERATORS 
Price 10/6. ready made with valve ISS. 
POCKET SIZE 2ix45xlin. One resistor 
to change, full instructions supplied. 
Battery 8/6 extra. Details Free 

Coils Wearlte "P" Type, 4/- each. 
Osmor Midget "Q" type, adj. dust core. 
from 4/- each. All ranges. List S.A.E. 
Repanco DRR2. L. and Med. T.R.F. 
with reaction, 4/6. Med. wave D.R., 3/6. 
Ferrite Aerials, M., 8/9: M. and L., 12/6. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rod, 8 x 3ín. 6 x lin., B z 5g in., 3 /-ea. 
H.F. Chokes, 2/6. Osmor QCI, 8/9. 
T.R.F. Coils, A /HF, 7/- pair; HAX, 3/6 
Screwdriver, 5in., 6d. Test Prods, 2/9. 
Neoside Trimming Tool, 1/9. 
Neon Mains Tester Screwdriver, 5/ -. 
b/ulticore Solder, 4.1. yd. Dispenser, 2/6. 

Blank Aluminium Chassis, 18 s.w.g. 
4 sides, riveted corners lattice fixing 
holes, 251n. aides, 7 x 4ín., 4/9: 9 x 71n. 
5/9: 11 x 71n., 8/9: 13 x Oils., 8/6; 14 z 111n. 
10/6: 15 x 14ín., 12/6. 
Aluminium Panels, 18 s.w.g., 12 X 121n.. 
4/6: 14 z 9ín., 4/ -; 12 x 81n., 3/ -; 10 z 7in., 
2/3; 8 z 6ín., 2/ -: 6 x 4in., 1/6. 

COMPONENT SH 

MAR'L'IN 'I % l's. PRE AMPLIFIERS 
(P1.11' It ll h THROUGH YOUR 

OWN AMPLIFIER 
For Collaro 2 Track Decks 8 gas. 
COMPLETE RECORDING de PLAY 

BACK AMPLIFIERS 
For 2' Track Collaro £11.11.0 

'l'APE DECKS 
Collaro Studio 2 Track 210.15.0 

BSR TD2 2 Trrck Tape Deck 27.5.0 
Collaro Record /Erase Heads, 2 track 
Upper or lower 35/- pr. 4 track £5.10. 0 

MAINS DROPPERS. Midget adjustable slide 0.3A, 
1,000 ohms, 6 / -; 0.2A, 1,200 ohms, 8/ -; 0.15A, 
1.300 ohms 6 / -; O.1A, 2,000 ohms, 8 /.. 
LINE CORD. 3 -way 100 ohms ft., 1/- ft. 
MIKE TRANSFORMERS. 50 -1, 3/9. 
P.V.C. Covered Wire. single or stranded, 241. yd. 
Sleeving, 1 or 2 mm., 24.; 4 mm., 8d.; 0 mm., 56. yd. 

B.T.H. TAPE MOTORS, 115 v. A.C., 28w, pair 
for 230 v. (lo series), 12/6. Post Free. 

SPEAKER -FRET. Tygan, various colours 52in. 
'de from 10 /- ft.; 26ín. wide from 5/- ft. Samples 

1 / -. Expanded Metal, Gold, 12 x 12ín., 8 /-. Panel, 
mounting fuse holder, 2/ -. Fuses limo. OOmA 5A. 
8d. Insulated side cutters. 3/6. Bib Strippers, 3/6 

RADIO AND TELEVISION SPARES 
All leading makes, volume controls, 
etc., line output transformers, etc., 
B. V. A. valves (current and obsolete 
types). Send S.A.E. for quotation. 

WEYRAD P50 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR SUPERHET 
Long and Medium aerial -RA2W 6in. rod 
208 pF tuning, with car aerial coil 12/6 
Osc. Coli P50 /1AC 176 pF tuning 5/4 
1st and 2nd I.F. P50 /2CC 470 kc /s 5/7 each 
3rd I.F. P50 /3CC 6 / -, Spare Cores, 6d. 
Driver Transformer -LFDT4 9/8 
Wavechange Slide Switch d.p.d.t. 3/6 
Printed Circuit-PCA1. Size 23 x 85m. 
Ready drilled and printed 9/6 
Volume Control, 5K -DP 4/6 
35 ohm Speakers, 31ín.. 15/6: Sin., 17/6; 
6 x 41n., 21/ -. 6 Mullard Transistors and 
Diode 25/ -. 
J.B. Tuning Gang with trimmers 10 /8 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O P.T.1 10/6 
NEW MULLARD TRANSISTORS 
0071 8 / -, 0072 7/6, OC81D 7/6, OC81 7/8, 
0C44 8 / -, 0C45 8 / -, 0C171 10/6, AF117 9/6. 
Sub Miniature Condensers. 0.1 mFd, 
30v.. 1/3, 1, 2, 4, 5, 8, 16, 25, 30. 50, 100mFd, 
15 volt, 2/6 ea. Transistor Holders. 1/3. 
SINCLAIR "SLIMLINE" RADIO 
Earphone, ferrite aerial. 3 z 13 z fin. 
Kit 49/8. No aerial required. 
SINCLAIR MICRO -6 Kit, 59/6. 
Transistor 4 Channel Mixer with 4 
separate input- output controls 59/6. 

"THE POWER MITE" 45/- 200/250V. 
PM9 Mains Unit 9 volt for Transistor 
Radios. Same size as P.P.9. 
also Miniature PP3 model, 19/6. 

ADASTRA 3-3 AMPLIFIER 3 WATTS 

A.C. 200 250v. Valves ECL86 and EZ80. 
3 ohms output. Controls: bass, treble 
and volume. Separate front panel with 
de luxe I Dish. Quality mains transfor- 
mer. Enamelled chassis bin. x 51n. x 31n. 
Price 25.9.8. Details S.A.E. 
"Performs agreeably well" (The Gramophone) 

O P 337 WHITEHORSE ROAD 

WEST CROYDON SPECIALISTS 
Buses 133 or 68 pass door. S.R. Station, Selhurst 

Telephone: T H O 1665 
Eaporla ,oelemne send remitian., 

and extra po*bp*, s. O.U.D. 

BUILD YOUR OWN 
RECORD PLAYER 

FROM L9.19.6 

AND 

SAVE Y 

POUNDS!! 

4 -Speed Autochanger or Single Player 
units with Brand New 2 -tone de luxe 
Cabinets 17x15x811n. Strong loffldle, 
gilt knish clips and hinges. Used by 
Famous Maker for 20 gns. models. 
Ready cut out motor board 14 x Hin. 
Front baffle with high flux Wed- 
speaker and 3 watt valve, amptifler 
built on metal chassis. Quality 3 ohm 
output, transformer low bunilevel 
circuit. Volume and Tone controls. 
All items fit together perfäotty. 
Special instructions enable assembly 
in 30 minutes, only 5 wires to loin! -12- 
month written guarantee. Av011able 
separately or package deals as below, 
AUTOCHANGE KITS COMPLETE (as. above) 

B.S.R. Monarch ., 110.19.5 P.P. 6;6 
Garrard Autoelim . 811.19.6 P.P. 5.5 

SINGLE PLAYER KITS. Complete (as above) 
BAR. Junior .. 28.19.8 P 2/4 
Garrard SRP10 .. 810.19.6 P.P. 6/6 

OR SEPARATELY 
Cabinet with board 14 z 13in. 

cut out to your choice.. 83.9.6 P.P., 8/6 
Amplifier with speaker .. 93.17.6 P.P. 2(6 
AIITOCHANOERB 

B.8.R. GA25 Ssperslim .. 85.19.8 P:P. 4.r, 
Garrard Autoelim .. 88.17.6 P.P. 4,6 

SINGLE PLAYERS 
Garrard SRP10 .. 55.5.0 P.P. 4 c 

E.M.1, auto stop /.tart .. 64.16.0 P.P. 4/6 
B.S.R. Junior .. .. 18.7.6 P. 3/8 

TRANSCRIPTION UNITS 
Garrard 4HF . .. 815.16.0 P.P. 5/- 
Phillips AG1016 .. .. 6125.0 P..e. 5/- 
Garrard AIM .. .. 110.10.0 PR. 51- 

BA ;GAIN XTAL PICK -UP ARM . 

Complete with ACOS LP -78 Turnover Head. 50 /- 

Replaoement sapphire styli 5/ -, diamond 15/- 
Mono ACOS Xtals 16/ -; Stereo Rounette. 15 /- 

BA AGAIN SINGLE PLAYER KIT 200 /250v. A.C. 

£5.15.0 (Peat lees eabfaet) 
b/ 

With 2 -stage Amplifier; 3 watt; 2 valves, UCL82, 
UY85. High -Sum Mn. speaker; 4-speed B.B.R. 
Turntable,18, 88, 45, 78 r.p.m.; Crystal Piek -up 
for LP /STD. Records, 7in., 10in., 19tH., Out out 
Mounting Boards 121 z Olin. 

ARDENTE TRANSISTOR TRANSFORMERS, 
D3085, 7.3 CT.1 Push -pall to 3 ohms output 11/- 
D3034, 1.5:1, C.T. Push -pull Driver 11 /- 
D8058, 11.5:1 Output to 3 ohms, ere. í1/- 
D289, 4.5:1 Driver, Oie. z lins lia 11 /6 
0240, 8.5:1 Driver, 3ía. z Sin. z lin. 11/6 
ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5K with iwiteh dia. Sin. 5/3 
SUB -MIN. EARPIECE Xtal or magnetic ' 7/e 
SUE -MIN. JACK AND PLUG 2.5 or 3.5mm. 3/6 pr. 

MINIATURE PANEL METERS 
Size liln. sq. Precision 3ewelled bear- 
ings, 2% accuracy silvered dials, 

black numerals and Fine pointers, zero 
adjustment screw on front of meter. 
1 mA .. 27/6 SOMA .. 39/6 
5 mA .. 27/6 5001íA .. 32/6 
300V .. 27/6 "S" Meter 35/- 

MOVING COIL MULTIMETER TK 20a 
0- 1000v. A.C./D.C., ohms .0 -100k, etc.. 49/6. 
0-150 mA pocket size with 21n. scale. 

CRYSTAL MIKE INSERTS, 8/8 
High output. Size í31n. die. x fin. 

ACOS MIC. insert í31n. dia. x fin. 8/6 
ACOS 39 -1 DE LU XE STICK MIKE5 /- 
TSL QUALITY STICK MIKE.... 

TAPE MIKE 1 .8 
GUITAR XTAL MIKE 
PROFESSIONAL MAGNETIC 
TAR MIKE with Vol. and Tope 

DVN í G COIL MIKE, high or MOI .15W 
impedance, 90/-. FLOOR STAND, 577 
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LEARN - THE 

PRACTICAL 
WAY... 

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 - 
E lectronics. 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 [or the tuture and will 

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 or 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 

EE Block Caps 
ADDRESS 

courses 

Please 
sr 

I am interested in c above 
(We do not employ representatives) PW 165 

Learn - by building - 
interaational receiver in 
the 'op uality eats 
nine transators L.W. 
M.W. TWO 'SHORT 
WAVE Oands and VHF 

noorpOratea eleq 
reoeher dawn 

-ot s tie. 

6 

20.000obm /v. It 
modern multi- 
...es' Ott meter sib 

to 
ode ray oscilloscope 

o show how circular 
wore .. . 

Complete piotare es; 
ibrary of theory books asti 
practical manuale 
NO MATHEMATICS: 

rrannetoneed 
signal Fenerstor 
of new death) ene 
wide frequency 
oenraes... 

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

This is u new complete experimental course eomprislng a 
mixture of theory and practical work using a very t till 
range of electronic components and a pparatue. Starting 
right from the lietlmsing -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; 
ete. -and finally to the design, eonitruetIon, testing and 
servicing of a latest design fully tranastetrised reci lvcr 
using nine transistors and eovering long and medium wave 
arul TWO SHORT WAVEBANDS plus VII'/FM reception. 
It Is of real luxury quality throughout -- operates from a 9v. 
battery and ran ter used anywhere In the world. Evers pre- 
sent -day technique In circuitry Is cuvercd and the course 
also includes rrtttt tl- range test ureter: signai generator and 
oscilloscope. By the end of the course the student wilt be 
able to cleat with any type of servicing work with conti- 
dence and will also have a very useful workshop of equip- 
ment. Nearly 100 interesting and absorbing EXYt:ltl- 
61E.NTS are carried out during this comprehensive course 
enabling anyone to gain full 1rrir.tery of electronics. 

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 

www.americanradiohistory.com

www.americanradiohistory.com


J I I I I I I I I I I I I I I 1111 I 111111 I I I I I I I I I I 11 I I I I I I I I I I I M 

= Practical Wireless I 
El 

Vol. XL No. 695 JANUARY, 1965 = 

?IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_ 

Editorial and Advertisement 
Offices: E. 

= PRACTICAL WIRELESS E 
= George Newnes Ltd., Tower House -5 
= Southampton Sties; W.C.2. - 
E- © George Newnes Ltd., 1965 - 

Phone: Temple Bar 4363 

Telegrams: Newnes, Rand, London. _ 

SUBSCRIPTION RATES 
including postage for one year 

To any part of the world £1.9.0 

Contents 
Editorial ... ... ... ... 833 
Round the World of Wireless 834 

E A Ferrite Rod D.F. Aerial ... 836 - 
E Beginner's Superhet Six ... 839 E 
E Photoconductors ... ... 844 E 
E Simple Timing Device ... 849 E. 
E On the Short Waves... ... 850 E 
E Two-band 'Phone Transmitter 852 E 
E Adding a "Magic Eye" .. 859 

A Pair of Printed Circuit Pre- 
= amplifiers ... ... ... 860 
E A.M. Interference Suppression 866 E 
E Preparing for the R.A.E. ... 869 
E Books Reviewed ... ... 874 E 
= Bread board Wiring ... ... 877 E 

Practically Wireless .. 885 
E Understanding Semiconduo. - = tors .. ... ... 886 = 
E Trade News ... 893 E 

Club News 894 = 
E Letters to the Editor 897 E 

= The Editor will be pleased to consider = articles of a practical nature. Such = 
articles should be written on one side = = of the paper only, and should contain = = the name and address of the sender. 
Whilst the Editor does not hold himself = = responsible for - manuscripts, every = = effort will be made to return them if a = 
stamped and addressed envelope is = = enclosed. All correspondence intended = 

E for the Editor should be addressed; _ = The Editor. PRACTICAL WIRELESS, _ = George Newnes, Ltd., Tower House. = 
E Southampton Street. London, W.C.2. _ = Owing to the rapid progress in the = designs of wireless apparatus and to = = our efforts to keep readers in touch = = with the latest developments, we give = no warranty that apparatus described = = in our columns is not the subject of 
= letters patent. = Copyright in all drawings, photo- = graphs and articles published in = 

PRACTICAL WIRELESS is specifically = = reserved throughout the countries = 
E signatory to the Berne Convention and = = the U.S.A. Reproductions or imitations = 
E of any of these are therefore expressly E = forbidden. PRACTICAL WIRELESS = 
E incorporates "Amateur Wireless.' _ 
illinUMUUMUUMUIMMUIMUMialla 

Is C.B. the answer? 
FOR some years, a Citizens' Band has been authorised in the 

U.S.A. An operator does not have to pass technical or morse 
tests, but simply obtains a special licence from the F.C.C. 

This permits operation of low power equipment on 27Mc /s. 
The introduction of a similar licence in this country has been 

sometimes mooted as a possible means to siphon off many would - 
be and actual pirates into more legitimate channels. 

Superficially, it would seem that a good case can be made out 
for such a Citizens' Band, on its own merit, disregarding the 
question of piracy. Those in favour often quote the C.B. radio 
of the U.S.A. But what, in actual fact, is the situation in 
America? A recent report from the American Correspondent in 
a national newspaper is revealing: 

Young radio hams are ruining television reception for thousands of 
viewers in New York, says the Federal Communications Commission. 
Their chatter causes jiggling lines on the picture tube. Their bad 
language is coming over loud and clear on the sound tubes. "We're 
getting 900 complaints a month -the situation is serious and is getting 
worse" said a spokesman. 

Allowing for the rather quaint phraseology, this report lays 
bare the way C.B. radio has gone. It shows that even with power 
limitations, inexperienced and /or irresponsible operators can 
play havoc with their fellow citizens' pleasures. 

In setting up C.B. radio, the F.C.C. have created a kind of 
electronic Frankenstein. And in view of the widespread abuses 
have now found it necessary to tighten up considerably on the 
issue of licences and to insist on restrictions in operating 
conditions. 

Perhaps one mistake was to allow the Citizens' Band to 
degenerate into a sort of third rate amateur band. This was not ' 

the original intention. And, far from easing any problems 
caused by illicit transmitting, the so- called Citizens' Band has 
only served to aggravate the problem. It is clear then that 
C.B. is no magic formula, no panacea. 

Going back to that report, note that the opening words are 
"Young radio hams ". Now, we all know that C.B. operators are 
not radio hams, but nothing will convince the general public (and 
newspaper writers) that they are not. Thus the good name of 
amateur radio gets linked with the bad boys of C.B. 

We feel therefore, that although the basic idea of a British 
C.B. may seem attractive, it could well rebound on us and 
worsen existing problems. But if we ever do get a C.B., the 
authorities must learn from the lesson of the U.S.A. and clamp 
down from the start on those who only want the facility as an 
easy way to play at being radio amateurs. 

ebrí5trrta5 1964 
The Editor, staff and contributors join in wishing 

all readers a Happy Xmas and a successful New Year 

Our next issue dated February will be published on January 7th 
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FAR EAST TELEPHONE CABLE COMPLETE 
BRITAIN'S newest cableship, the C.S. Cable Enterprise, arrived at 

Singapore during October at the end of her maiden voyage from 
Britain. She was joined there a day later by the cablelayer C.S. 

N EWS AT HOME Mercury, and from here the two ship, left a few days after to 
AND ABROAD make the final lay of the South East Asia section of the Common- 

wealth telephone cable (SEACOM). 

R.S.G.B. COMPETITION AWARDS 
AS usual at this year's, International Radio Communications 

Exhibition, a number of trophies for equipment construction 
ability were awarded to winners of the various competitions. 

The "Home Constructors' Plaque" this year was awarded to H. 
Rogers, G3NHR, for his 1.8 and 144Mc /s transmitter. The " Manu- 
facturers' Plaque" went to T. Withers (Electronics) Ltd., for their 
T.W. Communicator and Sven Weber won the " Horace Freeman 
Trophy" with his audio frequency peak level meter and 435Mc /s 
tunnel diode amplifier. The Amateur " Amateur Award -open to 
contestants having no professional connections with the electronics 
industry -was presented to L. J. Hodgkinson, G3LLJ. 

Other awards (for members of the RSGB outside Region 7) went 
to M. D. Mason, G6VX and Basil O'Brien, G2AMV whose entries 
were a linear amplifier and an electronics keying unit respectively. 

Apart from the constructional contests, a Hammerlund HQ 170A 
receiver was awarded to the holder of a lucky entry card, who this 
year was Mr. Horace Freeman. late RSGB Advertisement Manager. 

The winner of the RACAL RA.71 receiver competition, the pro- 
ceeds of which were donated to the Imperial Cancer Research Fund, 
was Mr. Buckby of 62 Wheater Avenue, Corby, Huntingdonshire. 
His guess of 1911 as the number of solder joints in the receiver was 
the nearest made to the actual number of 1910. 

"Practical Wireless" Film Show 
IN order to give readers every opportunity of obtaining entry to 

the annual PRACTICAL WIRELESS Film Show, those interested in 
attending this year are invited to send for their free tickets now. 

As in previous years, the Film Show will be held in collaboration 
with Milliard Limited at the Caxton Hall, Westminster. It will be 
held on 'February 5th. 

Although the programme has been arranged to interest the 
amateur radio enthusiast, the selection will make it an' entertaining 
as well as informative evening, with refreshments provided. 

Films to be shown include "Electromagnetic Waves" and "The 
New Panorama Tubes ". 

Last year the P.W. Film Show attracted more readers than ever, 
attendance being well over the 400 mark. This year as many if not 
more are expected to attend and so only immediate application to 
the PRACTICAL WIRELESS offices, enclosing a stamped addressed 
envelope can guarantee a seat. 

Both these ships belong to 
Cable and Wireless Limited, 
whose task it has been to lay the 
2.000 nautical miles which form 
SEACOM. During final opera- 
tions, C.S. Cable Enterprise 
provided navigational cover and 
marked the route with buoys 
which C.S. Mercury followed to 
lay the last 700 miles of cable. 

Terminal points on the cable 
are at Singapore. Jesselton and 
Hong Kong and because of the 
monsoons of the South China 
Sea, operations had to be 
completed before November. 

With the completion of SEA - 
COM and its inauguration at the 
beginning of February, communi- 
cation facilities will be greatly 
improved throughout the area 
and with the eventual exten- 
sion of the link to Australia 
and thence via COMPAC and 
CANTAT to international tele- 
phone circuits, the region will be 
further opened up to the world. 

New R.S.G.B. President 
THE Council of the Radio 

Society of Great Britain has 
appointed Mr. E. W. Yeomanson 
to the office of President of the 
Society for 1965. 

Mr. Yeomanson has been a 
member of the Council since 
1958 and until this appointment 
was Executive Vice -President. 

Mr. Yeomanson, who holds 
an amateur transmitting licence 
with the callsign G3IIR, has been 
in the telecommunications 
industry for 30 years. 
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DEMONSTRATION OF MICROWAVE POWER TRANSMISSION 
AN impressive demonstration 

of microwave power trans- 
mission was recently staged by 
the Raytheon Company at their 
laboratory in Burlington, Massa- 
chusetts. 

During a demonstration for 
visiting officials of the U.S. Air 
Force's Rome Air Development 
Centre (RADC), the 6ft. rotor - 
span " helicopter " under 

inspection in the accompanying 
photograph, climbed 50ft. into the 
air under the power of invisible 
energy provided by a microwave 
generator on the ground. (The 
vertical wires in the photograph 
are merely guide lines.) 

The microwave energy was 
beamed towards the helicopter 
by a saucer- shaped transmitting 
aerial situated directly beneath it. 

Raytheon's "helicopter" used in a recent demonstration o 
power transmission. 

microwave 

I.E.E. Christmas Holiday Lecture 
THE annual Christmas Holiday Lecture for older school children 

arranged by the Institution of Electrical Engineers will be 
delivered this year by Dr. D. H. Parkinson, D.Phil., of the Royal 
Radar Establishment. The lecture, which is intended for boys and 
girls of the fifth and sixth forms, will be given in the lecture theatre 
at Savoy Place on Wednesday, December 30th, at 2.30 p.m., and will 
be repeated the following day at the same time. 

Dr. Parkinson will talk on "Superconductivity " (an electrical 
condition appearing in certain elements, compounds and alloys when 
cooled to temperatures nearing absolute zero) and will illustrate his 
lecture with slides, films and demonstrations. 

Admission to the lecture is free, and application for tickets stating 
for which afternoon they are required should be made to the 
Secretary, the Institution of Electrical Engineers, Savoy Place, 
London, W.C.2. 

The helicopter's square platform, 
mounted under the rotor, is in 
fact the " receiving " aerial, made 
up of thousands of tiny diodes, 
each less than half -an -inch long. 
This array collects the trans- 
mitted beam and the diodes rec- 
tify the microwave energy into an 
immediate source of direct 
current electricity. This elec- 
tricity is then used to power the 
small motor which turns the 
rotor blades of the helicopter. 

This demonstration served to 
provide an intermediate indica- 
tion of Raytheon's progress with 
an RADC commission to develop 
a helicopter device using power 
transmitted continuously from the 
ground without the use of wires. 
Apart from the academic interest 
in wireless power transmission 
raised by the demonstration, it 
seems as though practical appli- 
cations for "flying platforms" 
on the lines of the experimental 
helicopter, could be developed 
and used for television trans- 
missions, missile detection, avia- 
tion beacons, navigational and 
weather aids, and surveillance. 
Continued development will, of 
course, be necessary to make it 
possible for a flight vehicle to 
keep itself continuously in the 
path of the microwave powiet 
without the use of guy lines. 

AIRLINES ORDER 
MORE EQUIPMENT 
TWO recent orders for Marconi 

radio equipment have come 
from two of the world's leading 
airlines, Qantas of Australia and 
British United Airways. 

The equipment to be supplied 
to Qantas is the latest Marconi 
doppler navigator. This equip- 
ment will be installed in their 
fleet of Boeing 707 aircraft, 
operating their new trans -Pacific 
route. The doppler equipment is 
transistorised and forms part of 
the widely -used Marconi Com- 
pany's Sixty Series of aircraft 
radio equipment. 

The other contract also 
involved Sixty Series equipment, 
and Vickers VC -10 aircraft, 
currently operating B.U.A.'s 
flights to South America, are 
provided with navigation and 
communication facilities by this 
Marconi equipment for the 
7,900 mile flight. 
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il 
FERRITE ROD 
D.F. AERIAL 

for 1.5- 3 ít47s 
BY F. C. JUDD 

THE basic principle of finding the direction and 
ultimately the location of a radio station was 
discovered early in the history of radio and 

has since remained almost unchanged. 
The different applications are far too numerous 

to mention here, but in addition to straightforward 
location of radio stations the " loop " system of 
direction finding is now widely used by yachting 

Ftel:t 
111 ; 
;!! Screening 

and motor cruising enthusiasts on open sea and to 
this end there are several types of ferrite loop d.f. 
sets available for operation in conjunction with the 
longwave coastal beacon stations. These beacons 
are extensively used for position location and 
homing. 

The loop aerial can also be used very effectively 
for reducing interference from unwanted radio 
signals or electrical noise and is equally effective in 
locating electrical noise sources. 

The interest in radio direction finding is also 
quite prominent with members of various radio 
societies and R.S.G.B. groups who annually 
sponsor direction finding contests. These are 
usually for the 160m amateur band, for which the 
d.f. aerial described in this article was designed. 

Earlier types of d.f. loop usually consisted of 
several turns of wire on a square frame, the 
number of turns depending on the frequency of 
operation. The loop was therefore tuned to reson- 
ance at the required frequency. 

An unscreened loop of this kind was quite 
favourable for general reception, but not very 
accurate for d.f. For. this purpose it was better to 
" screen" the loop so as to neutralise the self 
capacity of the winding. This type of loop is, how- 
ever, large and not greatly sensitive. 

Nowadays the ferrite rod aerial is used almost 
universally for domestic receivers because of its 
much greater sensitivity. This type of aerial also 
has highly directional properties and can be made 
to operate in exactly the same way as a wire loop 
type aerial. Even an unscreened ferrite rod aerial 
will provide a reasonably accurate bearing so long 
as it is not influenced by other conductors or by 
poor balancing within its own circuit. 

Any loop aerial behaves somewhat like a half 
wave dipole aerial, i.e., it has a polar response like 
a figure of eight. In the case of the ferrite aerial 
maximum pick up is broadside to the rod with 
minimum pick up at each end. These are referred 
to as the maxima and minima (null) respectively 
and will be explained in more detail later. 

Ferrite rod d.f. aerials are very easy to make and 
consist of the rod, a tuned winding and a coupling 
winding. The ferrite rod should be as long as 
possible. 8 to 10 inches, and of a grade suitable for 
the highest frequency of operation. The diameter 
is not greatly critical but should be }in. to fin. for 
best results. 

s-va 
On-Off 

Collector 
winding 

VC2 
300 

pF 
max 

L3 

;11 1.2'T--' 
11, r- , 

bOpF "' 
max. 

Cz 
0.01 
NF 

receiver 

700. 
coaxial 

lino 

+45V 

COMPONENTS LIST 
Resistors: 

RI 10kS2 R3 Ikt) 
R2 68kí2 
All 10% }W carbon. 

Capacitors: 
CI 0.01µF C2 0.OIAF 
VCI 50pF variable 
VC2 300pF maximum variable 

Miscellaneous: 
LI, 2 Aerial coil, see text. L3, 4, 
5, Transistor tuning coil (Denco 
range 3, yellow). Trl 0C44. SI 
Single -pole on /off switch. Ferrite 
rod. 7052 coaxial cable. 

Fig. 1 s The circuit of the transistor 
r.f. amplifier with the ferrite rod 

aerial arrangement on the left. 
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Fig. 2: Here the mechanical con- 
struction of the d.f. loop is illustrated. 
Few dimensions have been given as 
neither these nor the general layout 

are critical. 

Mullard Ferroxcube grade B2 
is suitable for medium and long - 
wave , with B3 for below 200 
metres or,-of`course, for either of 
the three bands. Direction- finding 
below about 3Mc /s is not very 
practicable with loop or ferrite 
rod aerials. 

The ferritç direction, finding 
aerial shown in the photograph 
on the cover was designed, for 
operation from 1.5 to 3Mc /s in 
order to cover the 160 metre 
amateur ,band of 1.8 to 2Mc /s. 
It is intended for use with any 
receiver covering the same fre- 
gyiency range. 

The aerial, its attendant r.f. 
amplifier and turning box, etc., 
are mounted on a collapsible tri- 
pod as shown in the photograph. 
The circuit of the ferrite d.f. 
aerial and its r.f. amplifier is 
shown in Fig. 1. Although the 

Fig. 3t Winding details of the ferrite 
rod aerial. 

loop alone would operate directly 
with a sensitive communication 
receiver, the transistor r.f. ampli- 
fier does provide a very useful 
gain. 

General constructional details 
are shown in Fig. 2 but aside 
from continuity of the screening, 
etc., the actual electrical layout 
is not critical. It is important, 
however, to wind the aerial coils 
as shown in Fig. 3 and to screen 
the tuning capacitor VCI. 

It is equally important to 
completely screen the r.f. stage 
because any direct signal pick up 
here would result in inaccurate 
bearings. On no account use steel 
or tinplate in the construction of 
the screening tube or the r.f. 
amplifier box. Only aluminium 
durai, brass or copper can be 
used. Details of the slotted ferrite 
aerial screen are given separately 
in Fig. 4. 

Fig. 4: A detailed construction dia- 
gram for the slotted ferrite aerial 

screen and its support. 

PRACTICAL WIRELESS 

iCompass 
II 

IIIIIIIIIIIIIIIIIIIIIIIIilllll 

To tuning 
cap VC1 

Bu 

Screening tube 

IIIIIIIIIIIIIIIIIIIIIII 
6 i 

Bush 

Noma, 

.-- Collar Ó 

VMS 

131 

Circular wood 
block each end 
to support 
ferrite rod 

To tuning 
cap '.CI 

Loop tuning (VC1) insulated from cast 

Each lead screened 

Handwheel 
Battery 42V 

*-+- 
Tuning 

capacitor 
VC2 

=.7 

IlIilllllllll0IU1i 

Tuning coil (L3-L4-L5) 

Bush // Paxolin board 
Box may be up 

Mecca no worm Mount for r.f.transistor 
to 8' long and gear drive for tripod and components line to and 5" wide receever 

1o' 
Li 50 turns 18 s.w.g.enamel .-L2 3turns 28swg.wir, 

wire 

IIIIIIIIIIIIIIIIIIIIIIHIIIIIII1BiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

VC1 

VC$ 3á or y2 dia 
Earthed to bottom 
of screening cylinder 

To rf. amplifier 

Slot V2 wide 

Tuning cap VCf 

Wood blocks 
one each end 
to support 
tsrrite rod 

Cover for each 
sode of capacitor bpe 

USE ONLY 
NON MAGNEZ* 

METAL -d 
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Location 
of position 

1 

Original 
d.f. bearin 
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N 

MAP 

Original d.f. 
bearing 

Known position 
of transmitter 

Reciprocal 
(reverse bearing) 

Reciprocal of 
original bearing 

Known position 
of transmitter 

Fig. St Fixing a map position from two stations of known 
locations. 

The tuning gear consists of various Meccano 
parts as shown in Fig. 2 although, if desired, the 
worm and gear etc., could be dispensed with and 
the aerial turned by hand. 

The aerial coil LI should be tightly wound and 
the winding secured with cellotape or a cellulose 
fixative. The link coupling coil L2 is wound over 
the exact centre of the main winding. Each leg of 
the link winding is screened as shown and the 
screening braid bonded to earth at either end. 

The tuning capacitor VCI is isolated from earth 
and must therefore be mounted on an insulating 
bush or small panel let into the side of the screen- 
ing box. 

The compass used for the prototype was a small 
aircraft type although any small hand compass or 
car compass could be used. The compass will not 
be affected by the ferrite rod providing it is 
mounted as shown in Fig. 2. 

The aerial and the r.f. stage tuning capacitors 
are separate and are therefore tuned separately. 
Initial tests should be carried out on strong signals 
from local stations because the tuning of both e 
aerial and r.f. stage is very sharp. It will be found 
advantageous to use a changeover switch so that 
the receiver can be switched to the normal 
receiving aerial or the d.f. aerial. 

It is easier to find and tune a station on an open 
aerial first, but remember that when taking a 
bearing all other aerials must be disconnected and 
not connected to earth or any other equipment. 

Checking the Accuracy of the Loop 

There are numerous causes of inaccuracies and 
of these other aerials, in fact any conductors that 

A 
maxima 

10 
minima 

January, 1965 

maxima 
L 

minims 

maxima 

Fig. 6 (a): The co sine pattern of the normal ferrite 
aerial; (b): the cardroid pattern obtained when a sensing 

aerial is coupled to the d.f aerial. 

can re- radiate are most likely to produce them. 
Don't forget that the compass can also be affec- 

ted by nearby magnetic metals such as drainpipes 
and even more so by loudspeaker magnets etc. For 
this reason the co -axial line between the d.f. aerial 
and the main receiver should be about six feet long 
so as to keep the compass clear of magnetic fields 
etc. 

One important check is to make sure that the 
receiver and co -axial line etc., are not picking up 
signals when the r.f. amplifier of the d.f. aerial is 
switched off. Any pick up except from the d.f. 
aerial itself will result in inaccurate bearings. 

Make initial tests by taking " fixes " on stations 
whose locations are accurately known. A d.f. is 
taken on the null or minimum signal. Check these 
with a map and protractor and see that the recipro- 
cal of the bearing obtained comes back to your 
own position. 

Don't forget to add approximately 10' to the 
compass reading to allow for the difference 
between magnetic North and true North. The 
diagram of Fig. 5 shows how a fix on your own 
position is taken. 

For finding the true position of a station whose 
location is unknown it is necessary to take a fix at 
each of two different places. The distance between 
these two places will denend on the distance of the 
station and its general direction. 

This is where a sensing aerial can be useful 
although it is not absolutely necessary. A sensing 
aerial is coupled to the d.f. aerial so as to alter 
the pick up pattern from co -sine (figure of eight) 
to cardioid as shown in Fig. 6. 

Signals from the sense aerial are added in phase 
to those from the d.f. aerial co that when this is 
tuned only one maxima and one null is obtained. 
Either can be used to determine the general direc- 
tion of the station. 

The sense aerial is then disconnected and a 
minima obtained on the station. This will not show 

-continued on page 865 
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Separate oscillator and 

aerial tuning makes align- 
ment of this circuit easy. 

BEGINNER'S 

SUPERMET SIX 

THIS receiver is designed to avoid the difficulties 
which often arise in aligning aerial and 
oscillator stages. It is usual to employ a 

ganged capacitor for aerial and oscillator tuning 
and efficiency falls off badly if tracking of these 
circuits is not correct. 

This difficulty, which can be particularly 
troublesome for an inexperienced constructor, is 
overcome by using separate oscillator and aerial 
tuning capacitors. This arrangement gives 
maximum efficiency and the trimming and padding 
capacitors otherwise required are eliminated. 

839 

in the long wave position Cl and .C4 are added 
and this allows tuning to 1,500m for the Light 
Programme. This system avoids the need for 
separate aerial windings, etc., and gives very good 
signal strength. 

The remainder of the circuit is of straight- 
forward type and neutralising is not used in the 
intermediate frequency stages. This further 

by R. F. Graham 
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4 
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T /1 

- 
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6211 

1R,T 
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'--! 
- 

PONT 

II 
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Fig. I: The complete superhet circuit. 

The circuit is shown in Fig. 1, VCI being the 
aerial tuner and VC2 the oscillator tuner. The 
aerial is wound so that the whole medium wave 
band is covered. When the wavechange switch is 

reduces the number of components. Automatic 
volume control is applied to Tr2 through R6In the 
normal way. Tr4 is an (a/C81D, followed-by a 
matched pair 0081s for Try and Tr6. 
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1 
Cl 

S2 

Battery + 

VCi 

C 
0 

R12 

R14 

5 16R Tr5 
18 

R17 

Ti 

Tr6 
9CEDDA 

e 
e 

Rod 
mounting 

block 

C11 

C 
12 

rig. 2: Connections between the front panel (controls and aerial) and the chassis, and the layout of components. 

Ferrite Aerial 
This is shown in Fig. 2. Paper is wound round 

the rod and the 26s.w.g. enamelled wire is fixed 
l in. from the rod end at point " A ". This can be 
done with adhesive tape. Seventy -four turns are 
then wound on side by side and the small loop 
" B" is made. Another 12 turns are wound on 
in the same direction and the wire is secured at 

C" with tape. 
End "A " goes to the stator (fixed plates) tag 

of VC1. Tapping " B" is extended by a lead 
soldered to C2. End "C" is taken to the rotor 
(moving plates) tag of VC1 and to metal panel 
earth line. 

The rod is mounted on two pieces of wood 
about 1fin. x #in. x $in. These are cut to fit the 
rod (Fig. 2) and are held by countersunk wood 
screws through the metal panel. String or thread 
through small holes binds the rod to the mounts. 

Construction 
The receiver is wired on a paxolin board 8in. x 

2+in. and lin. thick. Aluminium 8in. x 3 }in. has 
a flange about ¡in. wide bent along one edge. The 
flange is bolted to the paxolin board. The 
variable capacitors, volume control and switch fit 
to the aluminium panel and the finished receiver 
is fitted in its cabinet by two screws through the 
panel into the cabinet front. 

Space under the paxolin accommodates the 
speaker and battery. A 31in. unit (overall) can be 
fitted or an oval unit, A very small speaker is 
not recommended. 

If a suitable cabinet is to hand the positions of 
VCI, VC2, volume control and wavechange 
switch may be adjusted to suit. No changes to 
wiring on the paxolin panel will be needed. 

Circuit Board 

The positions of holes can be found by placing 
the paxolin under Fig. 3 and marking with a 
sharp -pointed tool. All the small holes are then 
made with a hin. drill. A Ñin. drill can be used 
for the three 6B.A. bolts' and to clear the oscillator 
coil and i.f. transformer pins. Each of these 
components has two can tags which pass through 
holes. 

TI is held by its wire ends. T2 is secured by 
lugs which pass through slots and are bent over. 
These slots can be made by drilling holes 
side by side. 

It is best to drill all holes before mounting any 
parts and to clear away dust and fragments. When 
all holes have been made from Fig. 3, components 
can easily be inserted. 

The volume control, switch and variable 
capacitors are mounted on the panel as in Fig. 2. 
The slide switch needs a slot, made by drilling 
holes and cleaning up with a small file. 

The flange on the panel is drilled to match the 
paxolin board and three 6B.A. bolts hold these 
items together. A tag is placed under each bolt 
head and under the nuts. Construction is easier 
if the ferrite rod VR1 and the variable capacitors 
are left off until last. 
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Top of Circuit Board 

This is shown in Fig. 2. All the resistors except 
R3 may be added first. The colour coding is 
given in the components list to avoid any errors 
here. The wire ends are bent to pass through the 
circuit board holes. The bend should not be 
immediately against the resistor body. R16 and 
R18 must be 5% tolerance. 

Capacitors C5, C10, C11, C12 and C13 are 
electrolytic and their positive and negative ends 
are placed as in Fig. 2. All the other capacitors 
can be inserted either way round. 

The oscillator coil has a coloured spot between 
pins 1 and 6 and this must face transistor Trl, 
Fig. 2. The transistors are left off until other 
wiring is completed. 

Under the Circuit Board 

A 22s.w.g. (or similar) bare tinned copper wire 
is soldered along the three tags and provides an 
earth return for numerous leads. For connections 
elsewhere 26s.w.g. tinned copper wire with 1mm 
sleeving is most convenient. Connections are 
shown in Fig. 3. 

The oscillator coil and i.f.t. can tags should first 
be earthed. The resistor and capacitor ends can 
then be bent over, cut and soldered. Insulated 
sleeving is only required where wires cross. R3 is 
soldered from pin 5 of the oscillator coil to pin 3 

of IFT1. 
As leads are placed and soldered they can be 

marked with coloured pencil. If this is done 
systematically there is no danger of overlooking 
any connection. 

To 
loudspeaker 

WIRELESS 841 

Transistors and Diode 

With the transistors specified a red spot shows 
the collector lead. The base lead is centrally 
placed and the remaining lead is emitter. In Figs. 
2 and 3 C, B and E show collector, base and 
emitter connections. 

All transistors may be mounted with their leads 
quite long and this reduces chances of damage 
due to heat while soldering. Trl has a lin. piece 
of sleeving on its base lead. The wires are then 

The chassis and panel completed, ready for mounting 
in the cabinet. 

pushed through the holes shown, bent over and 
soldered. Excess is snipped off. Radio -type cored 
solder is used and a small electric iron is best. It 
should not be necessary to hold the iron in contact 
with the joint for more than about a second or so. 

Transistors Tr2 and Tr3 each have a lin, piece 
of sleeving on the base lead. With Tr4, Try and 

01 MC 

To battery 
+ve 

via S2 

+ -C11 

I 

C113 C13 r . 
To battery -ve 

To 
VR1 E 
slider 

Earth return line ( +ve) 

Yellow 
T1 

Green 

Brown 

Fig. Sat The underside wiring: driver and output stages. 
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Tr6 the leads can be left full length if wished. 
Sleeving is needed on each base lead to prevent 
shorts to emitter or collector leads. 

The negative end lead of diode D1 is about ;in. 
long and is soldered to pin 1 of IFT3. The 
positive end goes to C9. 

Panel Wiring 
This is shown in Fig. 2. A lead passes from 

pin 4 of the oscillator coil, through hole " X " in 
Fig. 3, to the fixed plates tag of VC2. C4 is also 
soldered on here. VC1 fixed plates go to " A " on 
the aerial and Cl. 

The slider (centre tag) of VR1 is wired to R11. 
One outer tag goes to the on /off switch, wave - 
change switch and chassis, Fig. 2. The other outer 
tag is connected to the junction of diode D1 
and C9. 

Thin red flex provides the positive battery 
connection from the on /off switch. Black flex 
from the negative end of C13 is for battery 
negative. These leads are about 9in. long and are 
taken into the pins of a non -reversible 7+V battery 
twin plug and are soldered. Correct polarity is 
absolutely essential. 

A length of thin twin flex is soldered to the 
secondary tags of T2 and to the speech coil tags 
of the speaker. Best reproduction is not to be 
expected until the speaker is fitted in a cabinet. 

Controls 
A piece of thin card about 3in. x 8in. is secured 

to the aluminium panel by means of the nuts 
holding the capacitors and volume control. 

L WIRELESS January, 1965 

Viewing the set from the front, medium waves are 
tuned with the slide switch knob to the left (switch 
open). The other position brings in CI and C4 for 
1,500m. 

Botn variable capacitors are set fully open and 
the knobs are secured with their pointers to the 
left. When tuning, both knobs are moved 
approximately in step. However, VC2 is the more 
critical, so it is easier to tune with this, then adjust 
VC1 for best volume. When tuning positions for 
a few stations have been marked it will be clear 
how tuning operates and adjustment will be found 
very simple. No aerial and oscillator circuit 
alignment has to be undertaken as with ganged 
tuning. 

When a station has been tuned in, the cores of 
IFT1, IFT2 and IFT3 are adjusted for best 
volume. This is best done with a weak station. 
The i.f.t.s are intended for 470kc /s but results will 
be similar if they are by chance adjusted to some 
other frequency. 

No neutralising is used in the i.f. amplifier. As 
a result oscillation may arise when the i.f.t.s are 
exactly in tune. If so, slightly "stagger " them 
until this is cured. That is, screw one core in 
slightly and another out slightly. 

It may be preferred to add neutralising later. 
If so, connect a 1.2kf1 resistor to pin 1 of IFT1. 
Take a 56pF (2 %) capacitor from the free end of 
the resistor to pin 1 of IFT2. Also solder a 
3.9kí1 resistor to pin 1 of IFT2. Solder a 18pF 
(2%) capacitor to the free end of the 3.9142 
resistor and to pin 1 of IFT3. These components 
are best under the circuit board. The i.f.t.s can 

Earth return The ( +ve) 

To tap B 
on 

ferrite 
rod 

aerial 

Fig. 3b; The wiring; mixer, i.f. and detector. 
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COMPONENTS LIST 
Resistors: 

RI 56kû green -blue- orange -silver 
R2 I0kS2 brown -black- orange -silver 
R3 39051 orange -white- brown -silver 
R4 3.9kû orange -white- red -silver 
R5 56kû green -blue- orange -silver 
R6 8.2kû grey- red -red -silver 
R7 680û blue -grey- brown -silver 
R8 4.7kû yellow -violet- red -silver 
R9 Ik0 brown -black- red -silver 
RIO 22kû red -red -orange -silver 
R I I 1.2kû brown- red -red -silver 
R12 68k0 blue -grey- orange -silver 
R13 68011 blue -grey- brown -silver 
R14 22kû red- red -orange -silver 
RI5 Ikû brown -black- red -silver 
R16 820 grey- red -black -gold 
RI7 4.70 yellow -violet -gold -silver 
R18 4.7kû yellow -violet- red -gold 
All 10% (last band silver) fW carbon, except RI6 
and RI8 which are 5% (gold band) 

A rear view inside the cabinet of the finished receiver. 

then be readjusted for best results. 
If the receiver is wanted for medium waves only 

omit the wavechange switch, Cl and C4. If a 
vehicle aerial or other outside aerial is ever used 
a 25 -turn coupling winding can be placed on the 
ferrite rod about +in. from "C". One end of the 
winding is taken to the external aerial and the 
other to the nearest earth return tag. 

A capacitor of 0.1µF or 0.2µF may be wired 
from Tr4 collector to earth return to reduce the 
hiss and heterodynes sometimes heard with some 
medium wave transmissions after dark. 

VCI and VC2 

These may be air spaced or solid dielectric. The 
former is better for VC2 because it is likely to be 
smoother in action. A 150pF short wave minia- 
ture variable capacitor is ideal. A 100pF capacitor 
will cover to about 500m if the oscillator coil core 
is well in. If to hand a 300pF capacitor may be 
used with a 300pF fixed capacitor in series. 

If VCI is 300pF this covers medium waves with 
e little to spare. If to hand a miniature ganged 
capacitor could be used for either VC1 or VC2. 

Capacitors: 
CI I,000pF silver mica 1% 
C2 0.04µF 150V 
C3 0.01µF 150V 
C4 200pF silver mica 5% 
CS IOµF electrolytic 6V 
C6 0.251.LF 150V 
C7 0.1µF 150V 
C8 0.25µF 150V 
C9 0.0I AF 150V 
CIO 2µF electrolytic 6V 
CI I 100µF electrolytic 12V 
C12 50µF electrolytic 6V 
C13 100µF electrolytic I2V 
VCI 300pF variable (Jackson 2094) 
VC2 150pF variable (Jackson C804) 

Potentiometer: 
VRI 5kû with single -pole switch (S2) 

Semiconductors: 
Tr1 0C44 Tr3 0C45 
Tr2 0C45 Tr4 008 D 
TrS 00811 Matched 
Tr6 0081 f pair 
DI GD9 or equivalent 

Inductors: 
IFTI, 2 I.F. transformers (Osmor PW /2) 
IFT3 I.F. transformer (Osmor PW /3) 
LI Aerial coil -see text 
L2 Oscillator coil (Osmor PW /I) 
TI, T2 Driver and output transformers suitable 

for OC81's and a 3û loudspeaker (Osmor 
QXDI and QXO2 respectively) 

Miscellaneous: 
SI 2 -pole slide switch or any other small chance 

over type 
S2 Single -pole on /off switch, on VRI 
26 s.w.g. enamelled copper wire for LI. Ferrite rod 
6in. x tin. diameter. 30 loudspeaker, 3 }in. In 
diameter. Piece of aluminium 3-}in. x 8in. Piece of 
paxolin 2J,in. x 8in. Two knobs I ¡in. in diamatar,oste 
1 in. in diameter. 

Cabinet 
This is made from hin. or +in. wood. Internal 

dimensions are 81in. wide, 61in. high and 21in. 
deep. An opening 61in. wide and 21in. high is 
cut in the front to clear switch and knobs. 

The speaker opening may be circular, covered 
with speaker gauze. Or several rows of fin. or 
similar holes may be drilled. The battery is a 
H1187 or equivalent. 

Joining edges of wood are smeared with adhesive 
and the pieces are fixed together with panel pins. 
When the adhesive is hard the cabinet can be 
cleaned up with glasspaper and it may then be 
varnished, painted or covered with one of the 
popular fabric materials. A small carrying handle 
can be screwed to the top. The receiver is fixed 
by screws through the aluminium panel into the 
front. Tuning positions can be marked on the 
card. 

Current drain is about 7mA to 10mA with very 
low volume, rising to 15mA to 25mA or so with 
good volume. If a heavy current flows when first 
connecting the battery, switch off and look for a 
short -circuit or other defect. 

www.americanradiohistory.com

www.americanradiohistory.com


844 PRACTICAL WIRELESS January, 1965 

PHOT CONOU;... q,NEs 

Aud io Volume Control with the K42 

ALTHOUGH a photoconductor is essentially 
a non -linear device in that its resistance even 
at constant illumination decreases slightly 

with increasing applied voltage, at low voltages 
the departures from non -linearity are so slight that 
the cell can be used to control small -signal audio - 
frequencies without introducing distortion. 

The basic circuit of a light- operated volume 
control is shown in Fig. 10. The photoconductor 
forms the lower leg of a potential divider across 
the signal voltage. When illuminated it has a resis- 
tance of about 100f1 and there is an attenuation of 
1,000 times of 60db -when in darkness it has a 
resistance greater than lOmf1 and the attenuation 
is negligible. If this arrangement is to be used as 
a volume control it is required that the photo- 
conductor should change logarithmically when a 
control is advanced linearly (as in the usual ' log 

Lamp 
Control 

6V 60mA Rt Signal lamp out 

K42 
Lightproof .Rout 

Fig. 108 The basic circuit of o light -operated volume 
control. 

R1 
t0Òk11 

Signal 
Out 

VR2 
5Á Ok11 

F i g . I l i A practical remote volume control circuit. 

PART 2 

pot '), because the ear responds to stimuli in this 
way. 

A plot of the resistance of a K42 illuminated by 
a 6-3V 60mA lamp bulb close to its glass window 
in a light -proof box is shown in Fig. 12, the resis- 
tance -scale being of the logarithmic or decibel 
form. The voltage across the lamp was varied by 
a resistor VR1 in series with the 6V supply. Curve 
J shows the variation of photoconductor resistance 
with lamp voltage, and curve K shows the varia- 
tion with the lamp series resistance. To get a " log 
pot " law a control would have to give a straight 
line on this diagram, and it will be seen that the 
lamp -voltage curve departs greatly from linearity. 
The lamp series- resistance curve K however, is 
much straighter because of the " constant current " 
characteristic of incandescent lamps, hence a linear 
series resistor provides the required control 
Remote Volume Control 

A practical circuit for a remote volume control 
is shown in Fig. 11. VR2 is the normal volume 
control in the amplifier and is set so that with the 
lamp off the signal is at the maximum required 
level. VR1 is the remote control: decreasing the 
resistance of this allows more current to flow 

10 

K : Lamp serles resistance (Ohms) 

0 50 100 150 200 250 inu a 

Oki') 

J K 

0kII 

1kf1 

lÒrl 

n 

l' 

o A e 

J : Lamp voltage (Volts) 

Fig. 12t Resistance graph of the K42 illuminated by an 
incandescent lamp. 
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BRAND NEW AMFM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Masan else 16 e 8f x 511n. high. New manufacture. Dial 14f z 410. In 
2 colour., predominantly gold. 200 -250w. A.C. only. 
Pick -ap, Ext. Speaker, Ae. E.. and Dipole Sockets. Floe push bottone -- 
OFF LW.. Y.W., F.Y. and Gram. Aligned and tested. O.P. Transformer. 
Tone Control. 1000-1900 M.: 200-550 M.; 85-98 Me/a. Valve. EZ80 rect.; 
ECH81, EF89, EABC80, ELM, E0010. 
10 x 81n. ELLIPTICAL OPEAEER 251. to perohaaen of title chargea 
TERMS: (Marais) 88.10.0 down and 6 monthly payments of 52.4.0. Cheap 
Room Dipole for V.H.N., 12 /0. Feeder Od. par yard. 
ALTERNATIVE DESIGN. L.W. 1000.1900 M.; S.W. (9d3 Me /s); M.W. 
100 -175 M.: V.H.F. 87 -100 Mc/s.: Grew position. Otherwise similar to 
above ohasle. Price 015.15.0 (cur. paid). TERMS: 83.10.0 down and 
4 monthly payments of 52.4.0. ()Inuit diagram 2/8. 

PUSH -PULL O.P. 
AMPLIFIER £5.5.0 

(0 /- Carr.) 

Brand new 200 -240 A.C. matas 
Base. treble and vol. controls. 
with valves EZ80, EOC83 and 
2- E1.84's giving fall 8 w. Chest. 
l'2 e 34 z 34ín. With o.p. trans. 
for 2.3 ohm speaker. Front panel 

(normally screwed to oheesle) may be removed and used a. "flying panel" 

.4111`% .__ 

LAFAYETTE BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

=MAR BABE ACETATE BASE 
16/- 
26/6 

18/6 
26e 

610 Double play, 1.200 n.., Sin. Stand. play, 800fí alla. Doable play, 1,800fí Si.. Long play. 900ft. 
71n. Stand. play, 1,200ft. .. 8fin. long play, 1.200}4 .. 
71n. Long play, 1,800ft..... / 7in. Long play. 1.800fí .. 
71n. Double play, 2,400[(.., / 

TRIPLE PLAY MESSAGE TAPES 
441n. 89000ff EB %6 31n. Stand., 150fí 
S1n. 1,800ft. 49/6 Sia LP., 226fí 
61ía 2,400ft. 96/- 313 D.P. 300ft. 
71n. 3,600ft. (Unbozed) .... 76/- 310. Triple, 000fí 

P. & P. 1/ extra par reel; 4 nel. and over Poet Free 

12/6 

0/- 
10/- 
12/6 
16/- 

4//6 

111 

7/6 
14/- 

SELF- POWERED VHF TUNER 
CHASSIS. Covering 88.93 Me/e. Mallard 
perm ability tuner. Dime. 8 z r, e 

plus 
high. V.Ivee ECC86 and 2- EF89'e 
2 diode, with EZ80 reetl8u. Mains 

transformer. Fully wised and tooted 
ONLY 118,17.6 (corr. paid). Room dipole 
12/6. Feeder Od. per yard. 

6- TRANSISTOR 
PORTABLE - Fully Built 
The "SCALA" for only 27.10.6 earn. 
paid. 84 x 2 z 64ín. high. Choice of 
colours. Redue. M.W. and LW. 
Ferrite aerial Battery 2/9 extra. Printed 
circuit. Nicely styled. A professional 
job 3lin. speaker. Fully tunable M.W. 
and LW. griperhet circuit. 

BATTERY ELIMINATOR 
For 4 Low Coneuoeption Valves (96 ronge) 90v. 15 ma and 1.4v. 125mA 
49/8 (4/- post). 200 -250v. A.C. Also for 360mA 1.4 v. and 90v. 15mA at 
same price. Two separate unite to replace existing batteries, 4 z 21 z 21 in. 
and 3 z 2f z loin. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. Delivery by return. 
Terms available on Items over Se. Bend Sd. (stamp, will do) for 20 page 
illustrated catalogue, C.O.D. 2/. extra 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 
Regret overseas orden cannot be executed. 

GLADSTONE RADIO 
NOTE NEW AIWURE4O'- (CLOSED 
66 ELMS ROAD, ALDERSHOT, Hants. WED.) 
(2 mine. from Station and Buses). Aldershot 22240 

"REALISTIC" 
`SEVEN' 

7 Transistor Superhet. 350 
Mllllwatt output, 4-inch speaker. 
All components mounted on a 
single printed circuit board 
glee 111; x 8f is In one complete I 
assemly. Plastic cabinet, with 
carrying handle, size 7 z 10 z 
3OIn. External Socket for car 
aerial. Ferrite rod aeriaL 
Price for the complete parcel 
including Transistors, Cabinet, 
8peaker, eta and fell Con- 
struction Data: £5.19.6 P. & P. 4/6. J 

PPO Battery E/B. Data and metrao- 
done separately 2/6. Befmded E 
you purchase the parcel. 
Any parts supplied separately, 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED CIRCUIT. 41n. z 2010. 14,0. over transformera Output for 
3obm speaker. Suitable for microphone. record player, guitar and 
Intercom. 9 volt battery required. Frequency range 100 cps. to 25 Reps 
Push -pull output class B. Instruction aheot provided. Fully wired 
ready for Ose. Two types. 200 mw. 20/6: 1 watt, 41/.. P. It P. 2/& 

SINGLE RECORD PLAYER 
USING EMI DECK 
AND PICK UP 
4 .peed, 200/140v A.C. Valve., rectifias 
and ECL82. Cab. .lee 12 z 114 x Sfla 
attrae. coloured Imitation leather finish. 
Takes 7' d 10' records. 87.19.6 cary. paid. 

ALTERNATIVE TYPE OP SINGLE 
RECORD PLAYER available uemg, 
Belt GU7 motor and pick up on one 
plate. Valves ÚY85 and UCL82. Cab. 
.lee 131 z 13 z 551., red or blue rezine. 
Takeo 7 In., 10in & 12 in. record. 
Price 88.0.6, arr. paid. 

E.M.I. 4 -SPEED PLAYER & P.U. (separate) 
85m. metal turntable. 200.260 v. motor. Turnover head. Our price 69/6 
(P. A I' . 4/6). 

2¡ WATT AMPLIFIER- SPECIAL OFFER TO 
CLEAR STOCKS 

Our price ONLY 89/6 (post 6 /-); a few hundred only; vanes 7391 mid 
ECL82 with metal rectifier: 6 z 4 z lfin- high (Sin. over ECU*. 
Mains trans. and op. with vol. and tone controls; on-o0; eo-az. Input 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
If watt type. Wìth Bla z Mn. speaker. Bailie 13f z 7fla 800 -240v, 0 
ECL82 and Rectifier. Tone and Volume On /ofl switch. Two knob.. 
to play. 40/6, poet 6/ -. 
4 watt type. Valves UYea, UF80 and ULM. 200 -240v. A.O. Covered 
baffle 134 z 7fin. (Bin. speaker), 8 front controls; bau, treble, anoa/val. 
60 / -, poet 5/-. Double wound maim transformer. 
Cabinet to St either type with plain motor board 5) corr. pd. 
record player in beautifully styled cabinet, fully built (NOT A 
810.17.6, with ÚA14 4 -speed antochanger, or with Garrard Anfneóo 
4 -speed eutochenger, 811.6.0. 
Slagle player in Cab., 13fxlaoSfIn. B.S.R. Monarch 4 -speed deck, 88.17.E 

QUALITY PUSH -PULL OUTPUT AMPLIFIER 
Change 10 x 74 z 741.1 high over tran,. Used, guaranteed and In excellent 
order. Valve. EZ40, ECC83 and 2 z 2- EL41'e; 8 watts. Maim tran.. 
tapped 200 -260 volte. O.p. Trans for 3, 8 or 15 ohm.. Choke smoothing 
On /off /vol. and tone controls. For tenere. Record Players, eta 23.1 6.0. 
P. A P. 81 -. We can modify for Guitar Input for 16 /- extra 

TAPE RECORDER AMPLIFIER 
Fully built. Front panel 124x310. Chassis else 10028.410. Yaks. Rase, 
ECC83 and 2- EL84'.. Controls (1) MIO. Vol. (2) Tuner /P.U. Vet. (S) Play 
back or monitor. (4) Tone. 2 jack sockets for Tuner/P.1J. and 1110- switch 
for superimpose. Separate power pack containing transformer and rectifier. 
For Collera studio deck only. Price 28.14.0 IN- P. t P.). 

4 -SPEED AUTOCHANGERS 
138R-ÚA14 
GARRARD AUTOBLIM 
STEREO 
AUTOSLIM DE LUXE ATO 
STEREO 

2619.6 
66.10.0 

87.5.0 
51019.6 
511.10.0 

Carr. SI' each 

13 x 8 in. LOUDSPEAKER 49/6 (poet 9/49. 
Three ohm. Ceramic magnet of latest type. BRAND NEW. 

CM21. CRYSTAL MICROPHONE 
With 8.5 mm. lack plug, 1218 (Post leg). 

HEATER TRANSFORMER 
Maier input giving 6.3v. 2 amp. Sise 2le2xlln. (Wm over winding). 
6/6 ea. Less 10% for 12, or 20% for 50. P. t P. 2/. for 1 to 6, post tree 
more than elx. 

www.americanradiohistory.com

www.americanradiohistory.com


!46 PRACTICAL WIRELESS 

Make Yòur,4ói /íty 

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

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

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

Take the right 
ADVERTISING & ART 
Copywriting 
Layout & Typography 
Commercial Illustrating 
Oil & Water Colour 

BUILDING & CIVIL ENG71111 
Architecture, Bricklaying 
Building Construction 
Builders' Draughtsman 
Builders' Quantities 
Interior Decoration 
Quantity Surveying 
Heating A Ventilation 
Carpentry & Joinery 
COMMERCE 
Book -keeping 
Accountancy & Costing 
Business Training 
Office Training 
Purchasing, Storekeeping 
Secretaryship 
Shorthand & Typing 
Computer Programming 
Scull Business Owners 
DRAUGHTSMANSHIP 
Architectural, Mechanical 
Drawing Office Practice 
ELECTRONICS 
Computer (Edna Subj.) 
Electronic Technicians 
Industrial Electronics 
FARMING 
Arable & Livestock 
Pig & Poultry Keeping 
Rabbits & Chinchillas 
GENERAL EDUCATION 
G.C.E. subjects at Ordinary 
Advanced Level 
Good English 
Foreign Languages 

course now .. . 
HORTICULTURE 
Home Gardening 
Park Gardening 
Market Gardening 
MANAGEMENT 
Business Management 
Hotel Management 
Industrial Management 
Office Management 
Personnel Management 
Public Relations (IPR) 
Works Management 
Work Study 
Foremanship 
MECHANICAL & MOTOR E1167ß 
Engineering Maths. 
Diesel Engines, Welding 
Industrial Instrumentation 
Workshop Practice 
Refrigeration 
Motor Mechanics. eta. 
POLICE 
Entrance Exams antles 
Police Promotion 
PHOTOGRAPHY 
Practical Photography 
RADIO, TV & ELECTRICAL 
Servicing & Engineering 
Radio Construction (with Kits) 
P.M.O. Certificates 
Telecommunications 
Electricians' 
Electrical Contractors 
SELLING 
Company Reps. 
Sales Management 
Marketing 

6 WRITING FOR PROFIL 
Television Scriptwriting 
Short-story 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 

r__ 
INTERNATIONAL CORRESPONDENCE SCHOOLS I 

(Dept. 172) I 
Intertext House, Parkgate Rd., London, S.W.I I 

Send FREE book on 

Address 

Occupation 
1.65 I 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

January, 1965 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

I SETS llt5, 185, 1T4, 384, 3V4, llAF91. DF91, DK91, 
28/8. 
DLS2, DL94: Set 

Of 4 for 15/-, DAF98, DF96, DK96, DL96: 4 lar 

1A7GT 7/6 7B7 8/- DF33 8/- EF39 3/9 PCC84 5/6 047 8/6 
105 6/6 7C5 7/9 DF91 2/8 EF41 8/8 PCC89 9/6 U49 9/8 
1H5GT 8/8 7C6 7/6 DF98 8/- EF42 4/6 PCF80 8/9 U50 5/- 
1N5GT 8/- 7H7 5/9 01176 8/8 EF80 4/8 PCF82 8/8 U52 4/6 
1R5 4/9 7Y4 5/- UH77 8/8 EF85 5/- PCF84 7/8 U54 8/9 
185 8/9 12AT8 4/8 1)1181 12/8 EF88 8/3 PCF88 9/6 U78 8l9 
1T4 2/8 12AT7 8/9 DK32 8/- EF89 4/3 PY800 8/6 0191 8/8 
2P 19I8 12AU7 4/9 UK91 4/9 EF91 2/9 PCF806 9/6 U281 8/8 
3A5 819 12A17 4/9 DK92 819 EF92 2/6 PCL82 8/6 0291 9/- 
3Q4 4/10 12K7GT 4/3 OROS 6/6 EF188 7/8 PCL83 9/- U301 12/- 
384 4/9 12K8GT 8/9 1)1.33 7/3 EL38 11/9 PCL84 7/8 0801 15/9 
3V4 6/8 
5114G 4/8 
5Y3GT 5/- 

12Q7GT 4/3 
19BG6G 8/9 
2011 12/8 

DL35 8/9 
DL92 4/9 
DL94 5/8 

EL41 7/3 
1:I84 4/9 
EL95 5/8 

PCL85 8/8 
PENA4 8/8 
PENB4 17/6 

U4020 6/9 
11 
UAFAB42 

C80 
58//9- 

5140 7/- 
6AL5 2/- 
6AQ5 6/- 

2004 13/8 
20P5 11/9 
25LBGT 9/9 

DL96 6/- 
EABC80 6/- 
EAF42 8/- 

EM34 7/11 
F.M80 8/B 
EMöl 719 

PEN383 9/6 
PEN3520 

15/- 

UBC41 6/6 
UBC81 

76%8- 8/- 
8AT6 3/6 30C18 9/8 EBBI 2/- EM84 8(3 PEN4VA UBF89 8/9 
BBAB 8/- 30FL1 9/8 EBC33 5/. E1d87 7/- 12/8 UCC84 8l- 
6BE6 5/8 30L15 9/6 EBC41 7/3 EY51 8/- FEN36C UCC85 6/9 
6B060 12/0 30P4 18/8 EBF80 6/- EY88 5/8 15/- UCF80 8/8 
6B1I6 5/- 301'19 18/8 EBF83 7/8 E7.40 5/6 PL36 8/9 UCH42 7/6 
8BJ6 5/6 30PL1 8/- EBF89 8/- EZ41 7/8 PL81 7/- UCH81 8/6 
6E13 8/8 30PL13 9/- EBL21 10/8 EZ80 4/- PL82 5/6 UCL82 7/8 
6E14 9/- 30PL14 12/3 ECC40 8/9 EZ81 4/0 P1.83 5/- UCL83 8/8 
6J70 4/6 3.5A5 14/- ECC81 3/9 FW4I5008/3 P3.84 6/9 UF41 7/8 
6K70 1/6 351.60T 8/3 ECC82 4/9 0133 14/8 P126 7/9 UF4`l 4/9 
6K7GT 4/- 35Z4GT4/11 ECC83 7/. 0137 8/9 PY32 UF89 8/8 
6K80 4/3 53KU 8/8 ECC84 6/3 KT32 5/. PY33 9/- UL41 7/- 
6K8GT 7/9 AC/VP2 ECC85 813 K1'76 8/- PY80 6(3 UL44 15/- 
6P28 9/8 12/8 ECF80 8/8 ME140015/- PY81 6/9 01.84 8/3 
6970 4/9 A131 8/8 ECF82 8/9 MU14 5/- PY82 5/- UU7 8/8 
6Q7GT 7/9 B36 4/6 ECF86 10/9 MV8/PENB PY83 5/9 UY21 7/- 
68L7GT 5/- CL33 9/6 ECH36 8/- 12/6 PY88 7/8 UY41 4/9 
6SN7GT 3/9 CY1 12/8 ECH42 8/3 N18 4/10 TDD4 7/9 ÚY86 6/- 
6V60 8/9 DAC32 8/8 ECH81 8/- N108 16/6 TH210 9/8 VP4B 12/8 
6V6GT 6/6 DAF91 8/9 ECL80 8/3,OD3 4/8 U22 4/9' W76 3(8 
5%4 3/B DAF98 8/- F.C1.82 7/- PC96 8/9 025 8/8 W77 2/8 
8150T 6/6DCC90 6/9 N11;"1 91-iPC97 7/-028 8/8. 29 18/8 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL, LONDON N.I6 

STA. 4587 
Poet 6d. per valve extra. Any Parcel Insured against Damage In Transit ed extra 

Any C.O.D. Parcel 4/3 extra. 

A MERRY CHRISTMAS 
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 TL 12 ... ... ... 14 watt 
LEAK VARISLOPE PRE -AMP 
LEAK TL50 ... ... ... 50 watt 
QUAD ... ... ... ... 15 watt 
QUAD STEREO /MONO PRE -AMP ... 

LOUDSPEAKERS 
GOODMANS AXIETTE Bin. 6 watt 
GOODMANS AXIOM 1Oin. 10 watt 
GOODMANS AXIOM 201 ... 15 watt 

BAKERS 'SELHURST' 3 or 15 ohm 
JUNIOR Bin ... ... ... 8 watt foam ... 
STALWART 12ín. .. ... 15 watt 
BASS GUITAR 12in.... . 20 watt 
STANDARD Heavy Duty 12ín. 20 watt 
BASS Heavy Duty 12ín. ... 25 watt 
AUDITORIUM ISin.... ... 35 watt 

RECORD PLAYERS 
GARRARD SRPIO 4 -speed 
GARRARD AUTOSLIP 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 

NEW UNITS 

E15.18.6 
E6.19.6 
E6. 6.0 

E12.12.0 
E16.16.0 

E4.19.6 
f18.18.0 
£15.15.0 
£33.12.0 
E22. 1.0 
425. 0.0 

E5. 5.0 
E6. 6.0 

410 .15.0 

ES. 5.0 
E5. 5.0 
£7. 7.0 

£12.12.0 
[18.18.0 

E4.17.5 
E6. 7.6 
E9.I7.6 

£14.17.6 
£17.10.0 
E19. 5.0 

EXPRESS ELECTRONICS 
32 SOUTH END, CROYDON, SURREY 

Telephone: Croydon 9186 
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through the lamp making it brighter, thus 
decreasing the resistance of the photoconductor 
and hence the signal voltage to the amplifier. If 
VR2 is not to be used it should be .replaced by a 
500kú fixed resistor to limit the output resistance 
of the divider when feeding directly into a valve 
grid. This circuit has the advantage that switching 
off the lamp leaves the amplifier in its normal 
operating state, so that power is taken from the 
battery only when the volume is turned down by 
remote control. 

Even though the cells have a fairly slow response 
time they are still sufficiently sensitive to 50c /s to 
pick up the slight ripple on mains -driven bulbs 
and a d.c. supply to the bulb must be used. The 
photoconductor must also be protected from 
ambient lighting so that it responds only to the 
light of the lamp. They may be mounted close 
together in a light -proof box or the lamp may be 
taped to the glass window of the K42 with black 
p.v.c. tape and the whole unit cocooned in this 
tape If ambient light leaks into the photocell its 
resistance will fall and full volume will not be 
obtained. 

Obviously this circuit has a disadvantage over 
the usual volume control in that it requires a lamp 
dissipating some 200mW to control audio- voltages 
of negligible power. This is inefficient but has the 
great advantage for purposes of remote control 
that the controlling leads carry no signal voltage 
and may be as long as required since hum pick -up 
and switching on these leads do not 
get into the audio side. Also the slow response of 
light bulb and cell provides freedom from poten- 
tiometer noise. 

Volume Compressor 

It is often required to produce a constant output 
sienat from a source which is fluctuating greatly in 
intensity. e.g. to reduce output variations in a 
public address system due to differences in the 
placing or vocal intensity of speakers. There are 
valve volume compression circuits which achieve 
this, but they are generally very complicated and 
difficult to set up. By driving the volume control 
lamp from the output of the power amplifier it is 
controlling (Fig. 13) a volume compressor par 
excellence can he constructed such that a thousand 
to one change of input voltage causes only a three 
to one change in output voltage. 
at any power from 60mW 
upwards. 

The reason for this great com- 
pression of dynamic range may 
be seen by reference to curve J 

of Fig. 12 which shows the varia- 
tion of photoconductor resistance 
with lamp voltage. Suppose R1 is 
I Mfg and the input signal to the 
amplifier via the volume control 
is such that there. is 2V output 
across the lamp, then the photo- 
conductor resistance is lkll and 
the volume control is attenuating 
by 1,000, 

Now suppose the input signal 
falls so that the output across the 
lamp is 1V, then the photocon- 

Signal 
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ductor resistance is 100kfl.and the volume control 
is attenuating by only 10. Thus an input voltage 
swing of 200 has produced an output voltage swing 
of only 2! 

The circuit of Fig 13 stabilises the output at 
about 1V which represents 60mW into a 1552 load 
or 300mW into a 3f2 load. To make the circuit 
capable of stabilising any level of output above 
this figure a variable resistor (VR1) is placed in 
series with the lamp bulb (Fig. 14). The greater 
this resistor the greater the output from the 
amplifier necessary to maintain 1V across the bulb. 
Thus this control acts as the volume control 
determining the stabilized output; the normal 
volume control on the amplifier performs a 

different function which will be explained in the 
next paragraph. 

Output 

Fig. 13: A volume compressor circuit. 

The table below gives the approximate values 
of VR1 for various maximum output powers Into 
312 and 1512 loads. 

Power 
3A 

Load 
1512 

60mW 
300m W 

IW 
3W 

IOW 

0 
4052 

1000 
25052 

0 
60Sì 

15012 
300SZ 
60052 

Audio 
amplifier 

Fig. 14: A volume compressor for variable output levels. 
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In setting up the final circuit 
(Fig. 14) the constructor must 
decide what is the lowest signal 
which must give full output from 
the amplifier. The latter must 
then itself have the sensitivity to 
give the required output on this 
signal before all the control cir- 
cuits are added, since these cir- 
cuits only attenuate large signals 
and do not amplify smaller ones. 
The control VR2 is used to adjust 
the amplifier sensitivity so that it 
just gives the required output 
power on this minimum signal; 
it controls the range of compres- 
sion not the output volume. 

To set up the circuit the lamp 
is switched off, the minimum sig- 
nal fed in and VR2 adjusted to 
give the required output into the 
loudspeaker. Then the lamp 
is switched on, a signal near 
maximum fed in and V R 1 ad Iusfed to give about 
the same output. Any signal below the minimum 
will not be compressed and will be amplified 
normally at maximum sensitivity. Any signal above 
minimum will crone out at the pre -set volume. 
Since the gain of the system is greatest on low 
inputs the signal to noise ratio will be increased 
on these by the volume compression achieved. 
This trading of noise for compression limits the 
range of compression which is realisable in 
practice. 
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VR1 
100kf1 

RkII 

VR2 
10okn 

Tr1 
10mW 

Changeover h gh -gain 
switch 

Cl 
200 j F 

R2 
1001 

R3 
}50kf2 

Tr2 
150mW -r 
6V 

6OmA 
lamp 

R4 
15k1 

6V 

100k1 

Signal in 

Signal out 

500kí1 
log. 

Control voltage Amplifier Volume control 

Fig. 15: A circuit for automatic attack /decay control. 

Automatic Attack /Decay Control 
Automatic volume controls which when switched 

on " swell up " the sound at a pre -determined 
rate, and when switched off allow the sound to 
decay at some pre- determined rate, are used in 
electronic musical instruments to control the 
"attack /decay" envelope of the notes: variations 
of this on a sound of given pitch make all the differ- 
ence between gentle bowing of a violin and the 
percussive " ting " of a bell. Also in sound studios 
similar automatic controls are used to fade sound 
effects in and out gradually rather than suddenly 
switching them on. 

This type of control is of great help to the 
amateur tape- recordist trying to mix several inputs 
with only one pair of hands -instead of having 
to turn a volume control by hand when he wants 
to bring in a sound effect, he can just flip a switch 
and the automatic control will do the rest. As 
with the volume compressor there are valve circuits 
to perform this task, but they are complex and 
generally introduce distortion -here again the K42 
circuit scores in simplicity and versatility, 

The volume control of Fig. 10 is used again but 
with the lamp driven by an automatically 
controlled voltage from a d.c. power amplifier. The 
output from this amplifier is an almost exponenti- 
ally rising or decaying voltage which compensates 
for the non -linearity in the lamp /photoconductor 
system and produces a constant rate of change of 
sound in decibels per second - this giving the 
required audio effect. The rates of rise and fall 
of this voltage may be pre -set and determine the 
time taken for the sound to attack and decay. 

i 

The circuit of the automatic attack /decay 
control may be considered in three stages (Fig. 15): 

(1) The lamp- driven volume control which is 
the same as that of Fig. 10 and needs no 
further explanation. 

(2) The two transistor d.c. power amplifier 
which consists of two emitter followers in 
cascade. This configuration gives no voltage 
gain, but matches the very low resistance 
of the lamp to the high output impedance 
of the control circuitry. 
The control voltage circuit which provides 
a varying voltage whose rates of rise and 
fall can be pre -set as required. 

The d.c. amplifier circuit is very simple and 
should present no difficulty in construction 
provided the correct types of transistors are used. 
Tr2 provides the power for the lamp and must 
be capable of dissipating 150n1W, any audio 
transistor with this power rating and medium to 
high gain is suitable, e.g. NKT223, NKT224, 0081, 
etc. Tr2 should be in good condition and high - 
gain, NKT223, NKT224, OC71, etc. - a poor 
transistor will work but the longest attack /decay 
times will be unobtainable. When the input to 
the amplifier is disconnected the output voltage 
should be less than 0.3V and the lamp should not 
glow. When the input is connected to the 6V 
negative rail the lamp should glow brightly. 

The control voltage is provided by alternately 
charging a large capacitor Cl through resistors 
VR1 and VR2 by means of the changeover switch 
S1. The resistors are made variable so that the 
time taken for the sound to swell up or die away 
may be pre -set. From Fig. 12, curve J, it may be 
seen that the photoconductor attains its maximum 
resistance with a lamp voltage of 0.7V and is not 
affected by voltages below this. Therefore the 
control voltage must vary above 0.6V and to 
ensure this Cl is returned not to earth but to a 
potential divider consisting of R1 and R2 whose 
junction is about 0.6V negative to earth. 

Consider the switch SI switched to VR2 and Cl 
completely discharged: the input voltage is then 

(3) 

-continued on page 890 
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SIMPLE 
TIMING By S. W. Andrew 

DEVICE 

ATIMING device was required which would 
be able to operate a relay carrying mains 
supply to a photographic enlarger. Many 

methods were considered but as the range of the 
unit was quite small, 1 to 30 sec., a resistance - 
capacitance charging circuit was used. The 
design, being very basic, can be adapted to suit 
individual requirements. It uses familiar com- 
ponents all of which are likely to be found in the 
spares box. The following description of the 
circuit is given for the benefit of readers with only 
a limited knowledge of electronics. 

The basis of the unit is the charging of 
capacitor Cl via resistance Rx. Charging voltage 
is derived from a converter -type mains transformer 
used to isolate the unit from the mains. The 
secondary voltage, about 200V, is half -wave 
rectified by diode DI and applied via rotary switch 
SI to Cl and Rx. Thus Cl begins to charge 
towards 200V. When it reaches a certain potential, 
measured to be 79V, neon tube VI conducts for a 
very short period. This pulse partly charges C2, 
which then discharges via R2 and the coil of relay 
RL1, causing the relay contacts S3 to close for a 
short period. When 53 closes, a second path is 
completed via D2, R3 and RL1 which keeps the 
relay energised. When RL1 is de- energised a 
voltage appears at socket SKI which is used to 
drive a relay switching off and on the photographic 
enlarger R5 and a small neon pilot lamp V2 give 
visual indication of the unit's functioning. The 
oR /on switch S2 is a two -pole two -way, the 
second half placing R6 across CI when the unit is 
off in order to discharge CI ready for the next 
cycle of operation. 

The duration of the output is selected by 
a 12 -way switch SI. Indicated in the table 

below are the approximate value of Rx for various 
timing durations: 

sec. 1 2 3 4 6 8 10 12 15 20 25 30 
Rx (kill 16 30 50 61 82 100 115 127 150 175 200 230 

Longer durations are not practical as the 
charging current is quite small, i.e. not much 
greater than the leakage current in Cl. Since the 
leakage current is dependent on temperature and 
past history of the capacitor it can vary quite a 
lot, causing great inaccuracies in the duration. 

The unit was constructed in a die -cast instrument 
box but any .suitable chassis can be used. The 
layout is not critical but if a metal chassis is used 
it should be earthed. The components list is given 
only as a guide. The values of R2, R3 and R4 
may have to be changed to suit individual relay 
requirements. SI can be replaced with a 0.25M0 
potentiometer and a calibrated scale. 111 

COMPONENTS LIST 
Resistors: 

RI 220í2 R4 220k0 
R2 3.3kí2 RS 6.8kO I W 
R3 SkO 5W Rx See text 
All 10% IFW unless otherwise stated. 

Capacitors: 
CI 50µF electrolytic 100V 
C2 64µF electrolytic 100V 

Valves: 
VI 0A3 V2 Small pilot neon 

Switches: 
SI Single -pole, 12 -way rotary 
52 2 -pole, 2 -way toggle 

Miscellaneous: 
TI Mains transformer, converter type. 

Primaries, 240V. Secondaries, 200V 
20mA 

RLI Single -pole change -over relay. Ikí) 
coil resistance 

DI, 2 Silicone power diodes, 200V IOOmA 
SKI Output socket 
0.5A fuse and holder. Pilot lamp holder. 
International Octal valve -holder. Chassis, 
wire, etc. 

Fig. I: In this circuit of the timer unit, oil switches are shown in the "unit off" position. 
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MONTHLY NEWS FOR DX LISTENERS 

All times are in G.M.T. All frequencies are in kc /s. 

The Broadcast Bands -by John Guttridge 
SOME technical information has recently come 

to hand on the transmitting facilities of the 
Canadian Broadcasting Corporation at 

Sackville on the Canadian Atlantic coast. 
Here there are three 50kW transmitters which 

can ctperate on any of the short wave bands from 
6,000 to 21,000. Special variable frequency 
oscillators maintain the operating frequency within 
25c /sr The transmitters are capable of full 
modulation by any audio frequency in the 30 to 
10,600c/s range. 

Each transmitter can be tuned to any one of 
13 aerial systems. The directional properties of 
these antennae can be reversed to cover different 
areas: For example, the European beam is 
reversible to cover New Zealand, Central America 
and .Mexico. 

Sense of the antennae are of a dual -frequency 
type which enable two transmitters operating 
simultaneously in adjacent short wave bands to be 
connected to the same antenna through a common 
tra '. sion line, 

e whole antenna system is designed to 
nd pressures corresponding to an indicated 

wind livelocity of 120 m.p.h. and an ice coating 
Ain. thick on all members. 

Three stations from which I have recently 
received verifications are Radio Nacional de 
Espana (General Yague 1, Madrid, Spain), Radio 
Yoke* (Vatican City, Vatican State) and Radio 
Tirana (Rne Conference de Peza 3, Tirana, 
Albania). 

That from the Vatican was best, giving date, 
timeaaid meter band. The Spanish card gave the 
frequ ,cy and date only. Radio Tirana simply 
sent'. k- carbon copy letter saying the report was 
cori English transmissions from this station 
are -_ 2000 -2030 and 2130 -2200 on 9,390/ 
7,0': > -. d 1,088 medium wave. 

A". í -ck on stations operating in the 31m band 
bro the following results. On 9,450 the home 

of Radio Moscow was heard with station 
ideas.gation at 1615. The Moscow home service 
was âfso heard at 2100 on 9,615. Between 1700 - 
1730'there was an unidentified language trans - 
mission on 9,480 from Moscow and between 
1750 =1800 Arabic was being transmitted on 9,500. 

At `1615' Cairo Radio (Maspero, Cairo) uses 
9,475 for its transmission to the Sudan. Reception 
was slightly better on this frequency than the 25m 
band alternative of 11,915. Cairo was also heard 
in Arabic on 9,495 around 1730. The programme 
appeahred to be the Voice of the Arabs service 
and, although the signal was strong, suffered from 
e.w. interference. 

Radio South Africa can be heard throughout 
the evening until close down at 2115 on 9,525. 
Reception is variable, mainly because Radio 
Moscow also has a transmitter on this frequency. 

Well known as the home of the European 
service of the Swiss Broadcasting Service, Berne, 
Switzerland, is 9,535. From 2100 this channel 
begins to fade out, although the alternative outlet 
of 6,165 gives a first -class signal. News in French 
can be heard at 2130. 

Several transmitters make use of 9,540. After 
1900 the Voice of America puts in a very good 
signal in its Russian service. Around 2200 Radio 
Free Europe is the dominant station, although 
there is strong interference from another station, 
as yet unidentified. 

During the evening Radio Sofia, Bulgaria, uses 
9,560 for several of its European transmissions, 
including the half -hour English transmissions at 
1930 and 2130. During the 1930 transmission a 
54,444 SINPO rating is not unusual. Most of the 
Sofia transmissions on 9,670 are also carried on 
6,070. 

Five kilocycles further on- 9,565 -the Voice of 
America Tangier transmitter comes through well, 
although Sofia occasionally splashes over to spoil 
the signal. During the evening the Voice of 
America transmitter carries the English pro- 
gramme with Music, U.S.A., at 1915 and news 
at 2000. 

At 2000 two stations clash on 9,575. These are 
R.A.I., Via del Babuino 9, Rome, Italy, and 
Radio Mayrink Veiga (Rua Mayrink Veiga 15, 
Rio de Janeiro, Brazil). By 2100 the Italian 
station has closed down, with the result that the 
Brazilian may be clearly heard. Radio Mayrink 
Veiga, by the way, asks those wanting a QSL 
verification of their report to enclose the return 
postage. 

The European service of the BBC uses 9,580 at 
2100 for a news broadcast and commentary in 
Enelish. 

On weekdays and Saturdays 9,590 is used by 
the English service of Radio Nederland (P.O.B.222, 
Hilversum). Reception is variable and the alter- 
native frequency of 11,730 is more reliable. 

Up to 2115 the General Overseas Service of the 
BBC can be heard on 9,625. A good frequency to 
try after 2115 is 9,410. 

From 2000 -2145 the Canadian Broadcasting 
Corporation transmits in English and French to 
Europe on 9.630. This is the best of the three 
frequencies used. Of the others 11,720 is quite 
good but 15,320 is often inaudible, especially after 
2100. 

www.americanradiohistory.com

www.americanradiohistory.com


January, 1965 PRACTICAL 

Radio Nacional de Espana has a Spanish 
language broadcast from 1620 -2120 on 9,695. 
Reception is good, spoilt only by a weak jamming 
transmitter. Fair reception is given also on the 
alternative frequencies of 6,140/7,105. 

Finally a note about Radio Australia (P.O. Box 
428G, G.P.O., Melbourne). This station now 

The Amateur Bands -b 
ASOMEWHAT disappointing month on the l.f. 

bands, which should have yielded better things 
considering the activity which was about in 

the form of contests. There was the VK /ZL'c.w. 
contest, VU2 /4S7 contest phone and c.w., the RSGB 
7Mc /s DX phone contest, CQ world wide DX 
contest on phone, and the YL /RL party on c.w. 
Yet, in spite of all this activity things didn't come 
through at all as planned, at least not at this QTH. 

On Top band 1800- 2000kc /s many G stations 
were 'monitored on both phone and c.w., some 
quite a distance i.e. Somerset, but the furthest one 
to arrive was GW3HUM 579. Another very loud 
signal signed itself G3LYW and was using SSB. It 
is surprising really that more stations don't use 
this mode of transmission on Top band, especially 
in view of the power limit of 10W. A point of 
interest is that RTTY is not permitted. Eighty 
metres seems to be getting more like Forty as 
regards noise. One or two excursions into this 
band proved very frustrating and the only stations 
who managed to filter through at this QTH were 
SM5BX, DJ9TN, OK2PS and G3BZU. DJ9PB /P 
(the P signifying portable) put in a very creditable 
signal, and was going great guns. After this, Eighty 
was given a rest, but a chance listening early one 
morning at 0500 -0630 hours G.M.T., was rewar- 
ded by some real DX from ZL4BX and ZL4LM, 
both SSB about 5 and 6. Needless to say, the big 
rig was hurriedly switched on, but alas no success 
in raising either of these stations. 

With so much more activity on Twenty the usual 
procedure at G3JDG is to listen for about half an 
hour on Forty and then either switch off in disgust 
or switch to Twenty. However, this month it was 
decided to stick at it and see if there really was 
anything about. The result was a battle royal to 
nurse through a VK call sign, which after much 
effort turned out to be VK4SS. Having now got the 
hang of it, other signals were sorted out from the 
QRM (commercial type prominent) which included 
VQ2SD, OKIAFM, YU3ABZ, OK1OO, SM5BOU, 
SP60Q and ITIAGA on Sicily. A new one for the 
bdok OX3LP (Greenland). 

The H.F. Bands 

Twenty metres, always good for DX somewhere 
didn't quite live up to it this time, although much 
activity is nearly always in evidence. At the time 
of writing, the band starts to open up at about 
0400 hours GMT and returns to graveyard like 
conditions at around 2000 hours GMT. W's were 
plentiful and many were received, far too many to 
mention. Those who were 5 and 8/9 were K3VAB. 
W4HZ1, W2WY, W4AF, WB2CPW and 
WA8FQU. 
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comes crashing in during the afternoon on 9,570. 
Signal strength on the SINPO rating is usually 4. 

This month I have mentioned a few . of the 
stations coming through well in the 31m band. 
Don't be surprised if you get different results - 
that is the nature of short wave. I shall be 
interested to hear of any changes you find. 

y David Gibson G3JDG 

The VK /ZL contest was very disappointing as 
regards logging anything, the only VK other than 
VK4SS heard at all at any time was VK2ADE. 
Much of Europe came in and another Greenland 
station on phone was OX3HM. Looks like the 
polar regions are hotting up-as far as Ham radio 
is concerned of course. 

My remarks in this column about the Fifteen 
metre band have not gone unnoticed, and even if 
I can't hear anything it doesn't mean to say that 
everyone else if afflicted with 21Mc /s deafness. A 
" G3 " colleague in Watford writes to say that on 
Sunday, 18th October, from 1625 to 1707 hours 
GMT, the following stations were in evidence: 
WA2KRM, W1CHG, W4SJT, PY5RB, WA4UEJ/ 
MM, CN8AK, VQ2JM and CR4AB. 

Ten Metres 

A terrible confession this month! The cubical 
quad, which gave such sterling service during the 
summer months was brutally dismantled and a 
two element wire beam (rotatable) was put up in 
its place at the same height (12ft). This gives less 
gain but nevertheless seems to work quite well. G 
stations worked with it were G2CZM, G3FIB, 
G3GXJ (SSB), G3MXQ, G3RRK, G3JDB, 
G3SFZ, G3AYC, G3EUJ, G3PAO, G3AEQ. 
G6FS was heard many times and called without 
success. DX -wise on this band it's been a poor 
month with only four stations to report. ZE1AN, 
ZEIJD, ZEIEV and ZC4AK, all on the same Sun- 
day morning. ZE1AN in Bulawayo was a very FB 
signal and Tom made it a three -way with himself, 
G3JDG and G3TMI in Canterbury. The interest- 
ing thing is that although G3TMI was completely 
inaudible ZE1AN literally hundreds of miles away 
was a good 5 and 6/7. 

Perhaps an explanation about the ZC4 station 
is necessary since last month I reported that all 
ZB4 (Cyprus) callsigns had been withdrawn. This 
is perfectly true, but this does not affect the 
sovereign base areas, they merely change their 
callsigns from ZB4 to ZC4. 

Here and Then 

Many stations classified as rare DX, often are 
small portable rigs operated on some remote island 
so small that they may not even be shown on some 
maps. A round -up to check which islands are 
inhabited by a box emitting r.f. and which are not, 
revealed the following. On Jan Mayen Island, 
LA2QJ /P and LA9PI /P are fairly active. The 
South Shetland Islands are put on the radio map 

-continued on page 194 
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a simple 
Two -band 

'Phone 

Transmitter 
BY G30GR 

THIS transmitter has been found very satisfac- 
tory, and can be built almost entirely from 
receiver type components. Change -over 

switching is included, so that it is only necessary 
to add an aerial, receiver, and microphone. Many 
transmitters in the power range up to 10W cover 
the 160m band only, but in the present circuit 80m 
is also included. As end -fed aerials are often used 
on 160m, the same aerial will be even more 
effective on 80m, while with the latter band 
greater ranges can usually be covered. 

Fig. 1 is the circuit, and the method of working 
h straightforward. 

Switching 
The control switch has three positions, for trans- 

mit, receive and net. Section Sla applies h.t. to the 
oscillator in both transmit and net positions. With 
the switch at net, only the oscillator is working, so 
that the signal can be tuned in on the receiver, to 
find if the channel is clear. (This position is also 
used for tuning -up if a variable' frequency 
oscillator or VFO is employed with the transmitter 
as described later.) 

With the switch in the central position, the 
serial is connected to the receiver by section S1 b, 
so that the same wire may be used for both recep- 
tion and transmission. R14 is a bleeder, to dis- 
charge C10 and C11 when the equipment is 
switched off. 

With the switch in the last position, Sla applies 
h.t. to the oscillator. Sib takes the aerial to the 
power amplifier tank coil L1, while Slc shorts the 
receiver aerial circuit to earth. Section Sld applies 
h.t. to the modulator and p.a. stage V2. 

The single pole on /off switch connected to LI is 
for 160/80m, half the coil being shorted out for 
80m working. 

Metering 
This is reduced to the simplest possible method, 

by including a 100mA or similar meter in the 
cathode circuit of V2. With the transmitter 
switched to net, grid current through R3 from the 
cathode is indicated, and should be between 1mA 
and 2mA. The reading at this current is small, but 
the 807 operates well over a wide range of grid 
currents. 

When the 3 -way switch (SI) is on transmit, grid, 
screen grid, and anode currents all pass through 
the meter, thus showing the total d.c. input. 

Oscillator 
VI is employed as a Pierce oscillator, and thus 

needs no coils or tuning. The crystal holder is to 
the right of the panel, so that crystals can be 
plugged in easily. Cl isolates h.t. from the crystal, 
while the trimmer TC1 allows oscillation, and thus 
the drive to V2, to be adjusted. 

VI may be used as a buffer when operating the 
transmitter with a VFO. 

Modulator 
This consists of the high gain twin triode V3, 

followed by a single 6V6. No audio gain is 
included, because modulation was found satisfac- 
tory with a crystal microphone at a normal 
distance. The modulating power can be adjusted 
by moving the microphone nearer or farther away. 

The 6V6 has an audio output of about 4.5W and 
good modulation is obtained. The audio choke L2 
is actually the primary of a speaker matching trans- 
former, the secondary being ignored. This transfor- 
mer should be rated at 80-100mA, and is of the 
type intended for use with mains output pentodes. 

With modulation of this kind, the anode of V4 
cannot swing negative, so that over -modulation 
(and consequent splatter) is avoided. If excessive 
modulation is attempted, audio distortion will 
become severe, and this is a sign that the audio 
input should be reduced. 

RFC2 and LI 
RFC2 is an anti -parasitic choke, made by wind- 

ing six turns of 20s.w.g. enamelled wire on 10012 
}W carbon resistor, the winding being stretched 
out to about ¡in. long. This is then soldered by 
short leads to the cap clip of V2. 

LI is 60 turns of 26s.w.g. double cotton 
covered wire, on a 1 Zin. diameter former. This is 
close wound, and the ends pass through small 
holes. The centre turn is prised up, a piece of 
card is slipped under it, and it is scraped so that 
a lead can be soldered on. The coil is supported by 
a bracket screwed to the frame of the twin -gang 
capacitor VC2. 
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LAFAYETTE HE-40 
COMMUNICATION RECEIVER 

4 Bands 550 Rc /s- 30 Mo /s. 'S' 
Meter- BFO -ANL -Ban depread 
Tuning - Built in speaker. 200/ 
250v. A.C. Brand New. 
19 (Ins. Carriage 10 / , 

H.A.AEI. FO 1QUDEFTMAEILNS 
T 

OF 1 

LAFAYETTE HA -63 
COMMUNICATION 

RECEIVER 
7 valves + Rectifier. 4 Bands. 
550 Kc /e-31 Mc /a. 'S' Meter - 
BFO- ANL- Bandspread Tuning 
200/250v. A.C. Brand New. 
£27.10.0, carr. 10/-. 

Part 
Exchange 
Welcome 

LAFAYETTE TE-46 RESISTANCE 
CAPACITY ANALYZER 

2 PF, 2,000 mFd. 2 ohms, 200 megohme. 
Also, , hecke impedance. Turns ratio, 
Insulation 200/250v. A.C. Brand New 
£15. Carr. 5/ -. 

ILONDON AI.EN1'S FOR 
CODAR EQUIPMENT 

2 WAY RADIOS 
New improved Lafayette ModeL 
9 transistor. Rangeiup to 5 miles. £21 pair. 
P. & P. 3/6. 

LAFAYETTE 114:30 
RECEIVERS. 0 valves, 
550 kc /s-30 Mo /a. Semi Kit 
form. £27.10.0. Carr. 10/-. 

LAFAYETTE TE -20A R.F. 
SIGNAL GENERATOR 

131 Kc /s-390 Mc /s on 6 ranges. 
Variable R.F. and A.F. outputs. 
large clear scale. Size 7} x 101 z 
411 /1. 220/250v. A.C. Operation. 
Brand New £12.19.6. care. 3/ -. 

RCA AR.88 RECEIVERS 
L.F. Model 75 -550 Rc /s and 1.5 -30.5 Mc /s 
Guaranteed Perfect Order £35, Carr. 
30/ -. D. Model 550 Kc /s-32 Mc /s. 
Guaranteed 'As New Condltion'- 
E85, narr. 30/ -. 

12v. D.C. 1) /P AERIAL 
1 /o RELAYS - CERAMIC 

INS. 10/6. P.P. 1/3. 

Transistor 4- channel 
Microphone Mixer. 

99/6 

Nullard 
0C8I 
Two 
for 
5/- 

RKI40 STEREO TAPE DECKS 
WITH BUILT -IN PREAMPLIFIER 

4 Transistors. 4 Valves. Will record or 
playback } Track Stereo or Mono at 74 
or 32 IFS. lin. spool size. Twin meter 
level indicators. 4 inputs. Output 500 
MW. 40- 18,000CPS., response. Size 15 z 
10 x 6 }in., 200/250 volt A.C. operation. 
Brand New 42 One. P. P. 15 / , 

VARIABLE VOLTAGE TRANSFORMERS 
Rrand New Guaranteed, fully Shrouded. 
Input. 230v. 50/60 cis output. 0 -530v. 
I AMP £4.10.0. 8 Amp £4.10.0. 
2.5 Amp £5.17.6. 10 Amp £16.10.0 
5 AMP 29.10.0. 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 
Pint glade quality. Moving Coo Masi meter. 
available es. stork. B.A.E. for illustrated leaflet. 
Diecwunte for quantity. Available as follows. 
Type MR. SOP. 1 21/32in. square fronts. 
2mA 
6mA .. 
lOmA .. 
60mA 
1MImA ,. 
160mA 

100µA ,. 82/6 900mA .. 
200µA .. 27/6 600mA .. 
600 ,. 26/- 760mA .. 

¡i, 1-almA 
A.1il I0001LA., 27/8 lA. DC .. 

600.0.600µA.. 22/8 6e. DC .. 
Use 22/6 3V. DC , 

22/8 

226 

¡é 

22ié 

221é 
22/6 
22/6 
22/6 
22/8 
22/6 

10V. DO 
20v. DO 
60v. DC 
100V. DO ,. 
160V. DO .. 
300V. DO 
600V. DO 
750V. DO 
15V. AC 
50V. AC 
160V. AO 
300V. AC .. 
500V. AC 
"6" Meter lmA 

22/8 

É 2ÌÉ 

ié 

2é¡é 

ié 
22/6 
22/13 
22/13 
22/8 
22/8 

POST EXTRA larger dir. available -vend for lists. 
ILLU ATED "s" METER. 1'i/ sin sgwn front. Cal. ln e units. 1V, lamp. 

22 /6. P.P. 1 / -. Ditto 2 2 lein. square 86/2. P.P. 1/- 

V.H.F. RECEIVERS 
R.1949 

Aircraft version of S.27 
3 bands covering 27 -143 Mc /e. 
FM or AM. Fitted "S" meter 
BFO -ANL etc. Power require- 
ments 250v. H.T. and 6.3v. L.T. 
Supplied fully tested and 
checked. 

£17.10.0 °o¡`- 

RECORDING HEADS 
Reuter: } track, set of 2, 
Mtnítlux: } track, set of 3129/g 
Bradmatic: 5 track, set of 2.99/ 

Post Extra. 

HEADSETS 
D.L.R.5. LOW IMP 10 /Q 
R.C.A. LOW IMP 15/ 
Chamois padded moving coil 
with lack plug 22/8 
Ditto with Mio. 25/- 

All New - Post Extra 

ARMY FIELD 
TELEPHONES TYPE F 
Generator Bell Ringing. 2 Line Commo- 
tion. With Wood Carrying Case. Pitted 
Batteries. Supplied Tully Tasted. 
£4.19.6. Pair Carr. 5 / -. 

LAFAYETTE 
HI -FI STEREO 
HEADPHONES 

16 0- 2515,000 Cycles. Air Cushioned Headband 
with cables and overload Junction Box. Brand 
New Guaranteed, 82/6. P. & P. 2/6. 

MULTI -METERS 
Brand New -Fully Guaranteed. Lowest 
ever prices. Supplied with leads, batteries 
and instructions. 

MODEL TE -12 
23.000 o.P.v. 
0 /.6/8 /30/120 /600(1,230/ 
3,000/6,000V. D.C. 
0/8/030 1120 /600 /1.200V. 

0 /60µA/8 /80 /600mA 
9 /8K /800K./8 Meg /g0 
Meg o 
8 F4 .2mFd 
£4.19.6. P.P. 2/0. 

cwM 

MODEL NH -Eel 
30.000 o.p.v. 
0/.25/1/10/50/250 /6001 
1.000 D.C. 
0/10/50/250/500V. A.C. 
0 /SOLCA /10 /250mA 
0/5K/500K/5 Meg0 
99/6. P.P. 2/8. 
MODEL AR-120 
20.000 o.p.v. 
0/10/50/250/500 (1,000V. 
A.C. and D.C. 
0/500ILA/10/2502A 
0 10K /100K /1 Mega 
250pF- .02mFd 
0-500 Henrys 
92/8. P_P. 2/6. 
MODEL PT-U 
1.000 o.p.v. 
0 /10 /50/250 /1.000V. AC 

0 /11 /10000 0 /500mA DO. 
0/100K n 
89/6. P.P. Me. 

TS-76 20,000 O.P.V. PUSH 
BUTTON MULTI-TESTER 
Largecl ear plastic scale, simple operation. D.C. 
volts up to 1.000v. A.C. volts. ay to 1.000v. Resi- 
stance up to 10 meeohat Current up to SIOmA. 
Decibels, 20 to + 36dB. Size 81n, z 434.1n. z 9iIn. 
Complete with leads, batteries and instructions. 
ONLY 25.5.0. P. & P. 2/, 
TYPE 13 DOUBLE BEAM 
OSCILLOSCOPES 
Perfect order. 227.10.0. Carr. lof. 

MODEL NR-400 
10.000 
0/.3/3/30 120 /300/600/ 
1.200V. C. 
0/12/60/120/300/1.200V, 

0 /1200 A 30 /300mADC 
0 /2K/200K/2 Alego 
100pF- 2mFd 
79/6. P.P. 2/6. 

MODEL 220J 
2.000 o.p.v. 
0/10/50 /600 /2,500V. DC 
0n0/50/500/2,500V. AO 
0/2 Meg 0 
0 /250mA 

20 to +38dB 
49/6. P.P. 2/6. 

MODEL ITI -2 
20,000 o.p.v. 
0/5/25/250/500/2.500V. 

0 /1Ó/5O /500 /1.000V. AC 
0 /500 A /25/250mA DC 
0 /60K /6 Mega 
01- .3mFd. 

82 /6, P.P. 2/6. 

MARCONI TFI440/4 STD 
SIGNAL GENERATORS 
85 kc /s-25 Mae. Perfect seder. 
225. Carr. 30/-. 

SILICON RECTIFIERS 
250 P.I.V. 750MA 
270 P.I.V. 6 amp 
1,0E) P.I.V. 850mA 
800 P.I.V. 500mA 
400 P.I.V. 3 amp 
900 P.I.V. 500mA 
150 P.I.V. 165mA 
70 P.I.V. 1 amp 
95 P.L V. 

3 
amp 

Post extra 

7/8 
6/6 

1/- 
8/6 
S/8 

MINE DETECTOR No. 4A 
Will detect all typee of metals. 
Fully portable. Complete with 
instructions. 39/8 each. Carr. 
10 / -. Battery 8/6 extra. 
BEST BUY! 
Send 1/- P.O. for full oatalsin 
and liste. 

Monday to Saturday. Trade 
supplied. 

(RADIO) LIMITED or-, Phone: GERRARD 8204/9155 
Cables SMIIHEX IESQIJARE 

-34 LISLE STREET, LONDON, W.0 2 .: 
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NI ..EVV 

FIVE 

A C E S 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.IO post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey 
Telephoner CROydon 8589 

null!¡r[m¡!mo 

January, 1965 

YDURSFREEiF 
The New'Picture- Book'wayof learning 

BASICELECTRICITY(5 vols.) 
ELECTRON ICS (6voLs) 

You'll lion it easy to learn with this out- The books are based on the latest research 
staudingly 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 READERS SAY 
After reading section on Filter Circuits once, I understood 

more about them than in a whole year from the obscurities 
of other manuals." L.G. West Wickham. "I must say they 
are the best books on the subject as they explain in simple 
language what other books make hard going of." C.B. 
Bartlepools. "They have a wonderful system of imparting 
She subject to the beginner." H.C.L. Leicester. "What a 
contrast to the many text books I have attempted to struggle 
through." J.G. Rugby. A TECH -PRESS PUBLICATION 

1111111 11111 11111111111 
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. f 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 Kingdom only. 
Tick against set required (only one set allowed on free trial). 
BASIC ELECTRICITY BASIC ELECTRONICS 
Signature 

(If under 21, signature of parent or guardian) 
Name 
BLOCK LETTERS BELOW 

FULL POSTAL 

Address 
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Power Supply 
The 5U4G rectifier valve requires a 5V 3A 

secondary, but a 5V4G may he used and run from 
a 5V 2A secondary. If a 100 -I25mA smoothing 
choke of low d.c. resistance is to hand, this can 
replace R15. 

With a 250/0/250V transformer, the h:t. line 
voltage dropped to 210 -220V, at 100mA, so a 
275V transformer is preferable, though the 250V 
type is satisfactory. The h.t. drain is around 90mA 
with a crystal, or about 110mA with the VFO. As 

Transmit. 

Receive f-c 

X1 
Crystal 
160/80M 

HUH! 
0.01yF 

V1 
6J5 

7 

Sta 

Jr- 
Net 

10kn 
1W 

point 
.T.+ 

R4 
68kn 

2W 

X 
R3 

27kn 
1W 

C2 
IOOpF 

g 
RFC1 

6Ómq ó 

WIRELESS 855 

resting intervals follow periods of transmitting, a 
100mA secondary can be used, though a 
125 -150mA secondary would be better if available. 

The 6.3V winding should be able to deliver 2A, 
for crystal operation, or 3A if the VFO is to be 
added. 

Above Chassis 

A chassis approximately 13 }in. x 5 }in. is 
suitable, with an aluminium, hardboard, or ply- 

S2 
160/80 M 

C8 
5000pF 

R5 
RFC2 W 

V2 rc 807/\ 
2 1 

1- 

3 

AC3 
1000pF 

X 

R10 

t 
C4 M1 
01y F 

T 

11-6-f L10 

'T (T ToopF Sic 

T 1 
VC2 

500pF 

Z 1 1VC3 

Sib 

300 -500pF 

33kn lgW 100rnA 

R7 
C12 Ì kII FI 

R9 

C7 
220kn 

CB 
0.01}íF 142W 

6= 

V3A 
46SL7GT 

Mlc 
C---..-4+ 

R6 
2.2 
Mn 
%4w 

e 

7 

R8 
1 Mn 
4W 

0.01pF 

V3B V4 
6V6 

L2 

4 

1 C5 

T000 
pF 

H.T.+ point 

\ R15 
R Sid loon 2w 

R 

R14 

zw n 

X 

R12 
560kfl X 

R11 
3.3kfl 

i4w 

R13 
240 n 

1W 

C9 
T5s.iF 

To 
receiver 

8 2 

5Ú4ß 
275vp 

ó 

0 0 
ov e3 

d a 

0 

0 a 
275V Ç 

Fig. 1: The complete circuit of the transmitter. 

63Vá 
X 

Heaters 
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Ti 
Mains 

transformer 
To pin 3 

January 1965 

V2 

tor 
L1 

To primary of TI 

To AC mains plug 

To pin 4 on V2 

1OOmA 

///4/i0/////////LZO///H///////////////////% ///////yH////////. 

c Millianmeter 'Mr IIININIINP '' d/ Mains 
On /Off switch i'llNIIIINItlllll: 160/80m. 'iliallli111, 

Band switch Aerial 
Loading 

g. 2r The above -chassis layout of components. 

c12 

P.A.Tune 

CO 
;-coro eaók, 

citi 
(0* 

C4 i 
`R4 M 

3 
C7 

R7 
an To 

RFCi 

MC 

MC 

o 2 

Coaxial cable 
to aerial 

(Q) c 14 
To+veonMl 

, ` 
....4h-TO Sta 

I. 
To Std 

09- 
To 

VC2VC3 

MC 

(5) 

To L2 R15 

C10 

MC 

275V 

275V 
n 

71-;71/ PrImary I 

Crystal holder 
® ist 

Fig. 3: The underchassis wiring of the transmitter. 

wood panel about 134ín. x 8in. bolted to the front 
runner. The layout of components is shown in 
Fig. 2, and is not critical. 

The variable capacitors may be attached to the 
panel, or fixed to the chassis with brackets. Both 
are electrically connected to the chassis. The two 
sections of the gang capacitor are wired in parallel. 
A lead is soldered to one bottom tag, and passes 
through a hole to SIb. 

A pillar or strip with an insulated tag supports 
the RFC! choke. C6, RFC2 and R5 are held by the 
wiring. RFC2 and R5 should not be omitted. 

The meter is bolted in a hole cut in the panel. 
An adjustable washer cutter is useful for this. 

Mix ro ho ne 
socket 

Though a 100mA instrument is convenient, other 
meters can be perfectly satisfactory. If V2 anode 
receives 250V, an anode current of 40mA indicates 
10W input, which is the maximum permitted on 
16m. (Input =E x I. or 250 x 0.04A.) A 0 -50mA 
meter is thus suitable, if included in the anode 
circuit. To do this, wire pin 4 of V2 to chassis, and 
connect the meter in the lead passing from RFC1 
to R4. Connect C4 or a similar value capacitor 
across the meter. 

A 1mA or other sensitive meter can be shunted 
to read 0 -50mA, or 0- 100mA. It is thus often 
possible to use an instrument to hand. 

A mains voltage switch S3 is used in the mains 
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circuit. The 160 /80m switch is a single pole two - 
way rotary type. 

Under the Chassis 

Wiring etc., can be seen from Fig. 3. The heater 
circuit is completed first, with the connections run 
near the chassis. Both sockets of the crystal holder 
need clearance holes. Crystals may have fin. or 
}in. pin spacing, with a holder to suit, or a 3- socket 
}Wider which will take either type may be used. 

The centre pin of the trimmer TC1 is soldered 
to an earthed tag of the valveholder. A screened 
lead is required from the microphone socket. 
Points marked MC go to tags bolted to the chassis. 

For mains supply, a 3 -core flexible cord is used. 
Equip the cord with a 13A type plug fitted with 
a 3A or similar fuse. Green is for earth, and goes 
from the large pin to chassis. Red is the live con- 
ductor, from plug fuse to transmitter mains switch. 
Black is the neutral circuit, from plug neutral to 
transformer primary. A tag strip anchors the leads, 
if necessary, and also provides a chassis connect- 
ing point for CI I. 

All leads should be short and direct, and 
approximately in the positions shown. Tag 7 of the 
rectifier valveholder is merely used as an anchor 
point for R15 and C10. 

Function Switch 

This is 4 -pole, 3 -way and may have two wafers, 
or be a' double sided single wafer. Fig. 4 shows 
connections to a two -wafer switch, viewing both 
wafers from behind. Sia applies h.t. to R2 in 
positions 1 and 3. Sib takes the aerial to the 
transmitter in position 1, and to the receiver in 

Tb VC2 
and 'C3 

To receiver 
aerial socket 

To 
aria , 

Connection 
to chassis 

Fig. 4: Connections to the switch, Si. 

position 2. Slc earths the receiver aerial lead in 
position 1. Sld applies h.t. to the transmitter in 
position 1, and to the bleeder R14 in position 2. 
Positions are: -1 Transmit. 2 Receive. 3 Net. 

If a 4 -pole 2 -way switch is to hand, this can be 
used for transmit /receive. An on /off toggle switch 
is then fitted to the panel and connected to apply 
h.t. to R2 only, for net operations. This switch is 

returned to its off position, for transmitting and 
receiving. 

If a double sided wafer is used, check that this 
is wired correctly, because tags will appear reversed 
when viewing part of the circuit from the front 
of the wafer. 

A rear view of the 
transmitter. 

Oscillator Adjustment 

With a crystal inserted, and the transmitter 
switched on, turn the function switch to net. 
Commencing from the open position, screw down 
TCI until the meter shows between ImA and 2mA 
grid current. If preferred, a test -meter may be 
temporarily inserted between R3 and chassis, for 
this test. If so, meter positive goes to chassis. A 
check should he made with any crystals to be used, 
so that TCI can be adjusted to suit all crystals. 

P.A. Loading 
A first test is best made by connecting a 15W 

200/250V household lamp from aerial lead to 
transmitter chassis. Close the gang capacitor fully. 
Check with the net position that grid drive is 

obtained. then turn the switch to transmit. The off - 
tune current may be very heavy, and VCl is 
quickly rotated until current dips to a low value - 
probably 10 -15mA or so. The gang capacitor is 

then opened, to increase loading, VC1 being re- 
adjusted as necessary for minimum current, as 

shown by the meter. As this progresses, the input 
will rise, and the lamp light with increased 
brilliance. 

With the valve employed, the screen grid current 
was about 5mA so that the screen and grid currents 
together total about 6-7mA. In these circum- 
stances, loading is increased until the meter shows 
roughly 6mA more current, than the required 
anode input. An anode input of about 8 -9W is 

most suitable. 
If prepared, the meter can be included in the h.t. 

circuit from L2 to RFC1 as mentioned. It then 
indicates anode current only. 

For 160m band working, crystals in the 160m 
band are necessary, and the 160/80m switch (S2) is 
open. For 80m, close this switch, and use 110m 
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crystals. Those 160m crystals whose 2nd harmonics 
fall in the 80m band may be used for 80m and 
160n1 operation. 

Testing Modulation 
If -wished, the modulator section can be tested by 

temporarily connecting a loudspeaker to the 
unwanted secondary of L2. Keep microphone and 
speaker separated, to avoid howling. 

Modulation may be checked by connecting 
phones to a loop consisting of a few turns of 
insulated wire, with a crystal diode in one lead. 
With the transmitter loaded into the lamp, bring 
this loop near to LI. Speech should sound clear 
and distinct. 

The-station receiver may also be used. To avoid 
overloading, the r.f. gain should be turned back, 
and it May be necessary to short circuit the aerial 
socket to chassis. Tune in the signal on the receiver, 
again 'keeping the microphone clear of the loud- 
speaker. 

Interconnections 
The function switch provides single control 

senilreceive working. Receiver and aerial connect- 
ing sockets can be fitted to the panel. Or a length 
of co-Rxial cable can be connected to the switch, 
and -taken to the receiver aerial socket. 

Transmitter and receiver are best side by side, 
and the aerial lead should run clear of other 
equipment. 

Before transmitting, the function switch is 
turned /to net, and the oscillator signal is tuned in 
on the receiver. This shows the position which the 
radiatéd signal will occupy. The switch is then 
tumid to transmit, a call made, and the switch 
returned to receive for replies. 

Aerial 
An end -fed wire, with a total length of about 

45ft. upwards, is often employed for 160m. The 
transmitter is loaded into the wire in the way des- 
cribed for the lamp test. The transmitter pi output 
tank coil can work effectively into a wide range 
of impedances. 

Loading conditions can only be anticipated with 
any accuracy with f -wave and ? -wave aerials. 2.i 
80m, a 1 -wave is roughly 64ft. This will have low 
impedance, so that the gang capacitor is well 
closed. On this band, a 1-wave is about 128ft, 
which has a high end impedance, so that the gang 
capacitor (VC2, VC3) will have to be set at a 
lower capacity. The 128- 132ft. or so would be 
about a } -wave on 160m, and thus low impedance 
on this band, while high impedance on 80m. 

With intermediate lengths, perfectly satisfactory 
working is generally possible, the gang capacitor 
being adjusted to suit. If a particular aerial length 
will not load the transmitter, the solution is to use 
an aerial tuner, or change the aerial length. 

A' dipole is very satisfactory. for one band only. 
For 80m, it can be about 128ft. with a centre 75(1 
co -axial or twin feeder. The feeder brading, or one 
lead of the twin, is taken to the chassis of the 
trap mitter. The remaining conductor is the aerial 
conriedtion. 

Sati-sfactory results have been obtained with 
short jttdoor wires, spirals suspended vertically, 

L WIRELESS January, 1965 

COMPONENTS LIST 
Resistors: 

RI 100kí1 R9 220kí2 
R2 IOkí2IW RIO 33kí2 
R3 27kí2 1W RII 3.3kí2 
R4 6.8kí2 2W R12 560kû 
R5 100í2 R13 240í21W 
R6 2.2Mí1 R14 68kí2 2W or similar 
R7 270kí2 R15 100(2 2W 
R8 1Mí2 
All 10% ¡W carbon, unless otherwise stated 

Capacitors: 
CI 0.01µF mica or ceramic 
C2 100pF mica or ceramic 
C3 I,000pF mica or ceramic 
C4 0.01µF mica or ceramic 
C5 1,000pF mica or ceramic 
C6 5,000pF mica or ceramic 
C7 0.01µF mica or ceramic 
C8 0.0112F mica or ceramic 
C9 25µF electrolytic 25V 
CIO 32µF electrolytic 350V 
CI I 8µF electrolytic 350V 
C12 4µF electrolytic 250V 
VC1 300pF or 500pF air -spaced variable, not 

miniature 
VC2, 3 500pF twin -gang variable 
TCI 30pF air -spaced trimmer 

Valves: 
VI 6J5 (metal) V4 6V6 
V2 807 V5 5U4G 
V3 6SL7GT 

Switches: 
SIA, B, C, D 4 -pole, 3 -way rotary 
S2 Single -pole, 2 -way rotary (band -change, 
S3 On /off mains switch 

Miscellaneous: 
RFC! 2.5mH 100mA all -band r.f. choke 
RFC2 See text 
L I , 2 See text 
Crystal and crystal holder. Meter. Mains trans- 
former (see text). Four octal valveholders and one 
UX5 valveholder. 51in. x 131in. chassis, 8in. x 131in. 
panel. Microphone socket, knobs, nuts, etc. 

and other aerials which can be erected in a limited 
space. Aerial tuners have appeared in past issues. 

The following measurements were taken with 
the transmitter and VFO. Some variation from the 
figures given is not important. A 2kí2 /V meter was 
used on its 300V range. 

Mains transformer output 250/250V on net and 
receive. 

Mains transformer output 240/240V on transmit. 
Current consumption on receive: 6mA. 
Current consumption on net (crystal) 5mA. 
Current consumption on net (VFO) 25mA. 
6J5 anode, 200V. 
6AG7 anode, 150V. S.G. 110V. (VFO). 
807 grid current I fmA. 
Loaded to 45mA (cathode) input, 807 anode (at 

RFC) 200V. 
Loaded to 45mA (cathode) input, 807 screen 

165V. 5mA. 
6V6 anode current 38mA. 6V6 cathode 10V. 
807 total input, 9W. 
807 anode input, nearly 8W. 
H.T. drain on transmit (crystal) 88mA. 
H.T. drain on transmit (VFO) 108mA. 
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ADDING A "MAGIC EYE" NDNC 
NAGTOR 

By W. J. Holdsworth 

ATUNING indicator of the magic eye type 
is a refinement easily added to a receiver by 
the home constructor, and the type used, a 

Y63, is readily obtainable from advertisers in this 
magazine. 

The indicator consists of a triode amplifier 
valve with an extended cathode which allows 
electrons to strike a visible target electrode causing 
it to glow green. A V- shaped black shadow 
decreases as the signal is tuned in. The shadow 
is the result of a deflection of the electron flow 
by a field around the cathode ray electrode, 
introduced between the cathode and the target 
anode and joined to the triode anode. 

Fig. I The circuit 
arrangement neces- 
sary for the inclusion 
of the magic eye 
tuning indicator in a 

receiver circuit. 

H1:+ 250V 

The, grid is connected to the a.v.c. line in an 
a.m. receiver; or to the negative end of the 
discriminator stabilising capacitor in an f.m. 
receiver. 

The anode current will be high in the no signal 
condition, and a large voltage drop will be pro- 
duced across the anode load resistor. The triode 
anode and c.r. electrode will be at a much lower 
potential than the target anode. 

There is a considerable effect on the electron 
flow and there will be a wide shadow. 

As a station is tuned in the a.v.c. voltage rises 
and anode current decreases, causing an increase 
in the anode and c.r. electrode potential. 

The shadow decreases in area and minimum 
shadow indicates correct tuning. Components 
may be mounted close to the valveholder. The 
indicator can be fitted to the front and panel by 
means of a capacitor clip or in any way which 
appeals to the constructor. 

A hole 1 Ain. will have to be cut for the Y63. 
A piece of sponge rubber may be placed around 
the valve under the clip. 

An escutcheon, Bulgin type E8, may be utilised 
on the front to complete the finish. 

COMPONENTS LIST 
RI IMS? ZW R2 IMS2 ¡W 
Cl 0.05µF 350V 
Y63 valve. One international octal valveholder. 

I +in. capacitor clip. Piece of sponge rubber. 
Nuts, bolts, etc. 

TELEVISION 

Closed- circuit 625 lines 

Monitors Cameras Colour 
"Practical Television" regularly pre- 
sents constructional designs for com- 
plete c.c.TV, amateur TV and test 
equipment. A DX -TV report is also 
included monthly. 

N.T.I S.C. 

BBC -2 

SECAM 

1 
Servicing 

Every issue of 
"Practical Television" 
brings its readers ser- 
vicing and fault-find- 
ing articles: hints and 
tips from professional 
servicemen. PLUS 
the famous "Prac- 
tical Television " 
Query Service, FREE 
to all readers. 

Keep up to date with new devel- 
opments by reading "Practical 

Television" every month. 

GET NEXT MONTH'S "PRACTICAL TELEVISION " -2s. 

www.americanradiohistory.com

www.americanradiohistory.com


PHYSICAL size is of some importance to con- 
structors when items are built for " add on " 
application, i.e. are to be inserted or attached 

to equipment already operative. The pair of pre- 
amplifiers presented here are each quite small 
physically as may be seen from the illustrations 
and either, or both, may be added to a v.h.f. /f.m. 
tuner to increase its output. Both units make use 
of a simple "printed circuit " construction easily 
duplicated. 

A Base for the "Printed Circuitry" 
One of the aids available to constructors nowa- 

days is a specially prepared " printed circuit type" 
board. This comprises thin plain paxolin with 
parallel copper strips each Olin. wide spaced apart 
by a similar distance on one side. 

A matrix of small holes spaced evenly over the 
surface at 02in. to coincide with the copper strips 
enables conventional wiring to be largely dispen- 
sed with and a circuit may be interlinked via the 
strips and the resistors and capacitors, etc., of 
which it is made. The board may go under various 

o ) o o -> o 

1-0111fA}RW 

Fig. l t The type of 
commercially avail- 
able "printed board" 
used for the units. 

II .0 

as 

4i 

e 
Al. 

a. 

Although initially designed for 
as boosters in a v.h. f.; f.m. tut 
these two units can readily 
adapted for many other purpos 

names but that used for the prototype is named 
" Veroboard " and is easily obtained. 

A representative section of " Veroboard " (con- 
ductor side) is shown in Fig. 1, and as will be 
appreciated the material enables small items to be 
neatly constructed in a surprisingly short time. It 
is not thought likely that the board could with- 
stand the application of high potentials but here 
no danger results since the h.t. voltages chosen are 
hardly lethal. 

Why Boosting is Required 
Not all users of v.h.f. /f.m. tuners are fortunate 

enough to reside close to a transmitter and results 
sometimes prove disappointing due to a poor loca- 
tion -which might also be one where traffic inter- 
ference constitutes a further hazard. 

Considerable distortion can be present in the 
output of v.h.f. /f.m. equipment operated with 
insufficient aerial input because the limiter and 
discriminator stages are unsaturated. Furthermore, 
even if a tuner confers a reasonably high output 
this might not be comparable to that afforded by 
ancillary aparatus such as a crystal pick -up, a tape 
recorder outlet, etc. 

One can, admittedly, attenuate these other 
sources to obtain a levelling overall but this might 
not always be desirable and in these cases it is 
better to increase the output of the tuner instead. 

There are various ways in which the tuner output 
can be raised. (1) By improving the aerial 
system. (2) By amplifying the v.h.f. signal before 
it reaches the tuner. (3) By amplifying the output 
afforded by the tuner (audio amplification). (4) 
By using all the systems simultaneously. 
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preamplifiers A. S. CARPENTER 

G8ABG 

// 
- Normal output 

Construction is equally 
simple for either unit. 

The Signal Preamplifier 
(Unit "A ") 
The circuit of Unit " A " is 

shown in Fig. 3, a cascade con- 
figuration being adopted. 
V.H.F. /F.M. signals from the 
aerial are fed to T1 and appear 
amplified at T2 where they may 
be injected into the original 
aerial circuit of the tuner. The 
first triode (VIA) functions in 
grounded cathode mode but 

VHF /FM 
tuner 

Audio 
system 

(a) 

\ 
Signal 

-amp 
A) 

VHF /FM 
tuner 

Audio 
pre -amp 
(unit B) 

Audio 
system 

pre 
(unit 

Boosted (b) output\ 

Fig. 2t (a) A simple v.h.f. /f.m. system and (b) with the addition of "booster" 
units. 

It should be noted, however, that on no account 
should the cores of the i.f. transformers in a v.h.f./ 
f.m. tuner be " peaked " to obtain greater output. 

A typical set -up is illustrated in Fig. 2 (a) where 
a conventional tuner feeds an audio amplifier. In 
many cases the first valve in such a tuner will be a 
ECC85 or similar type. Fig 2(b) 
shows a rearrangement to 
accommodate the proposed pair 
of preamplifiers and, of course, 
the resulting output will be much To 
greater. 

In the test assembly both units dipo e 
were easily accommodated within 
the tuner itself but other arrange- 
ments are possible. Both units 
need not necessarily be used, 
however, but if one is omitted 
it should, .if possible, be Unit 
" B " -in a weak signal area at 
any rate. 

Unfortunately, although Unit 
"A " is likely to be most suitable 
under such conditions it is less 
easily set up than Unit " B" since 
it contains tuned circuits. 
Current demands must also be 
considered and Unit "A " 
requires 8mA at 150V d.c. plus 
0.33A at 6.3V a.c., whilst Unit 
" B" although more economical 
consumes some 2mA at 150V 
d.c. and 0.3A at 6.3V a.c. 

This means that when both 
units are incorporated at least 
10mA and 0.63A must be avail- 
able from the existing d.c. and 
A.C. feed lines respectively. 

VI B operates as a grounded 
grid stage, the overall result 
being comparable to a pentode 
but without its noise. 

Anyone wondering how VIA 
anode derives a potential for its anode should note 
that the two triodes are connected in series across 
the d.c. supply lines, each anode receiving one half 
of the available voltage, due to current flow. 

The valve chosen is specially designed for the 
work and the potentials are adequate; the 180V 

Novai 
valve base 

1100kf 

2000pF 

R4 
100 
kf) 

C7 

2000pT 
Fig. 31 The circuit of Unit "A ", rho steno, preamplifier. 

C6 

663V 
AC 

o 
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limit should not be exceeded, 
however. Resistors R3 and R4 
merely split the supply poten- 
tial to bring the grid of VlB to 
a suitable voltage with respect 
to its cathode. 

The input and output trans- 
formers are hand -made, both 
being air -cored. No variable 
tuning is fitted, the transfor- 
mers being adjusted to give 
maximum output at the middle 
frequency. viz., the Third Pro- 
gramme. The overall bandwidth 
is restricted slightly by fixed 
capacitors C2 and C5. Details 
of transformer construction will 
be given later. 

Cl and C3 are neutralising 
capacitors and were not found 
to be unduly critical, although . 

if a very low noise level is 
desired Cl may be replaced by 
a 15pF (max) concentric trimmer. The r.f. choke is 

also hand -made and can materially affect the gain 
of the unit; in practice it is adjusted experimen- 
tally. With Careful adjustment an overall gain of 
18dB can be secured. 

January, 1965 

Fig. 4: 

Constructing Unit "A" 

The first step is to take a piece of " Verohoard " 
and with a hacksaw or fretsaw cut out a piece to 
the size shown in Fig. 4 so that it has seven con- 
ductor strips -which may be imagined to have 
numeral designations as shown. The ten rows of 
" holes " are given imaginary letter designations. 

Next a cut -out should be made exactly as shown 
(in Fig. 4) just large enough to accommodate a 
ceramic nova] valveholder. The two holes at " x " 
and " y " are then enlarged to 6BA clearance and a 
slot cut in the appropriate copper strip at " z " 
with a file. 

In this state the board is rather fragile but 
rigidity is regained immediately the skirted valve- 
holder is bolted down. For the valveholder tag 

Winding 'a' this end 
connected to Al A3 

Winding 'á this eno 
connected to J1,J4 

A ö f C D E F G H Ij J 

Fig. Si Wiring of Unit "A" on the plain side. 

Wiring of Unit "A" shown from the conductor side. 

orientation it must he emphasised that a ceramic 
valveholder with tags placed in a like position with 
respect to the locking holes as that shown must be 
selected. 

Fig. 4 also shows the wiring of the conductor 
size although with regard to the valveholder this 
mostly consists of bending over the contacts and 
soldering them where marked. 

Resistors R3 and R4 are deliberately placed on 
the conductor side to simplify transformer adjust- 
ments later on the plain side. 

At this stage four stout copper wires each about 
lin. long of, say, 22s.w.g. are located and soldered 
in holes B2, 135, 12 and 15 to stand upright on the 
plain side of the hoard. These are later shortened 
to form " pillars" to accept the TI and T2 main 
winding endings. The choke can be left until later. 

Various differently coloured flying leads for 
supplies, etc., are also required and may be 
soldered where shown. Depending on the final 
usage the negative line -and also perhaps lead 
"C"-will not be needed, as .for instance if either 
strips "1 " or " 7 " are in some way finally connec- 
ted to the actual tuner chassis. 

Work on the plain side of the board is illustra- 
ted in Fig. 5 and is quite straightforward. Remem- 
ber, however, that when the valve can is placed 
over the valve it could short -circuit nearby compo- 
nent wires if care is not taken. 

Making the Transformers 

The aim is to obtain an inside winding diameter 
of *in. and reasonably thick wire -say 22s.w.g. 
-should be used for the main windings. 

Experimentally select a suitable capacitor, 
fountain pen or other " dummy former" that will 
permit the required final diameter and taking a 
length of wire together with another length of thin 
single strand PVC wire wind on seven full turns 
of both wires together, remembering that it is 

easier to remove a turn later than to add one. 
Next unwind the PVC length veil only two 

turns remain and cut, off unwanted lengths as 
necessary. With the dummy former still in position 
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solder the transformer under construction as 
shown in Fig. 5, the main winding endings being 
soldered to the shortened wire lugs already fitted. 

When the ends of the PVC insulated winding 
have been soldered as shown, carefully slide out 
the dummy former, when a self- supporting and 
neat transformer should be seen with the main 
winding turns spaced at about wire thickness from 
each other. 

The other transformer is similarly constructed. 
To make the self supporting choke wind six turns 
of fine enamelled copper wire on to a }W resistor 
then slide off. 

The valve is next inserted into its holder and the 
screening can fitted. Check to see that no compo- 
nent lead -out is fouled. Check the unit with an 
ohmmeter to ensure no h.t. short circuit exists. 

Locating and Testing 

The actual location of the unit in a given set -up 
will depend on the type of apparatus in use. if the 
preamp can be fitted in the tuner itself so much 
the better and one simple way of fixing it is to 
locate lin. long threaded spacers at each valve - 
holder bolt so that the board is held stilt fashion. 

With h.t. and l.t. fed lines connected it is merely 
necessary to remove the aerial leads to the tuner 
and re- connect to winding (a) on TI. A short 
length of screened cable is then connected between 
the tuner input and points (c) and (d) on T2. 

At switch -on the h.t. voltage should immediately 
be checked and if in excess of 180V d.c. the 
apparatus should be switched off and a 1W 
dropper resistor inserted in the lead to the pre- 
amplifier h.t. To determine the approximate value 
needed use the simple formula : 

E x 1,000 
R- 

8 
where R =the value of resistor required in ohms, 
and E= voltage to be dropped. 

Therefore, if the measured h.t. line voltage is 
244V this is in excess of 180 by 64, and so 

64 x 1,000 
R= = 8,0000. 

8 
A 1W resistor of 8.2k12 would be suitable in this 

case. If such a resistor is used, however, connect 
the red end of a 4 -8µF, 250V electrolytic capaci- 
tor to hole C2 and its negative end to hole C7 
using a wire ended item. 

Setting Up 

Tune in the Third Programme then adjust T1 
and T2 for maximum output aurally, or visually by 
employing a suitable indicator and a signal genera- 
tor. If it is found that when holding the dust iron 
cored end of a tuning wand inside either transfor- 
mer the output increases, then the inductance 
value is too low and the turns should be squeezed 
together. 

If on the other hand, as is more likely, introduc- 
tion of the brass end of the wand causes output to 
increase then the inductance value is too large and 
if slightly increasing the turns spacing does not 
allow " peakiness " then a turn must be removed 
and the spacing readjusted. 

COMPONENT LIST 
For Unit 'A' 

RI 220kS2 CI IOpF 
R2 10012 C2 4.7pF 
R3 100k12 C3 2pF 
R4 100kfl C4 2000pF 

All kW 10% C5 4.7pF 
C6 2000pF 

VI -ECC84 C7 2000pF 
TI, T2, RFC (see text) All ceramic 

Miscellaneous -Noval valveholder (ceramic 
and skirted) with can, aerial lead, small piece 
'Veroboard', wire, nuts and bolts, etc. 

For Unit 'B` 

RI 470kû CI 32µF electrolytic 250V 
R2 100k0 C2 25µF electrolytic 6V 
R3 I.8kL C3 I0,000pF ceramic 
R4 I M 12 C4 10,000pF ceramic 
R5 1.2k12 
R6 22k12 
R7 IOk12 VI -ECC8I 
All }W 10% 
Miscellaneous -Noval valveholder (skirted) 
with can, small piece 'Veroboard', wire, nuts 
and bolts, etc. 

Fortunately this is fairly easy to accomplish, due 
to the layout, without completely removing the 
transformer. Supplies should be switched off 
whilst such adjustments are made. 

When the transformers have been attended to 
the choke can be experimented with and slightly 
spacing the turns, using an insulated tool will indi- 
cate what is needed. If gain falls off the inductance 
of the choke is insufficient and vice versa. 

On completion the transformers and the choke 
should be "doped" to keep the turns correctly 
positioned. The only other items capable of affect- 
ing gain are R3 and R4 and although some small 
amount of experimenting can be done here the 
values should not be made widely dissimilar. 

Other uses for Unit "A" 

By modifying the transformers and the choke 
the preamplifier could be made to act similarly 
at different frequencies -for the 144Mc /s amateur 
band or for Band III TV perhaps. The number of 
turns required must be found experimentally but 
for 144Mc /s tuned windings of 4 turns are 
suggested with 2 -3 turns for Band III TV. The 
input and output windings should also be reduced 
to about 1+ and 1 turn respectively. 

THE AUDIO PREAMPLIFIER (UNIT "B ") 
This unit is so simple as to need little descrip- 

tion. The circuit is shown in Fig. 6 where VIA 
functions as a conventional audio amplifier feed- 
ing VIB operative as a cathode follower. 

Leads associated with the input need to be kept 
short and might need screening but the output 
leads may be quite long if necessary since these 
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CC81 

AF. 
Output 

In 

R3 

1kñ 

d Naval 
valve 
base 

---ltr' 
AF hPut .-. o 

'n' 

AF 
output 

D 

o 
'X 

o 
63v o Fig. 6: The circuit of Unit "8 ", the audio preamplifier 

January, 1965 

points are at low impedance. In this section the 
load resistor is R6 in the cathode circuit, R5 
merely being a bias fixing item. 

Low note response might possibly be improved 
by increasing the value of C4 -and perhaps C3- 
although sub -miniature specimens might not be 
available at values ten times greater than the 
specified value. 

The anode of VI B is made " earthy " due to 
Cl which further confers decoupling for the whole 
unit in conjunction with R7. The h.t. current 
demand (less than 2mA) is light indeed. 

Constructing Unit "B" 
Here again a small piece of " Veroboard " is cut 

and prepared to agree with Fig. 7, and although 
its length is identical with that used for Unit "' A ", 
it is wider by one conductor strip. " Wiring up " is 
very simple as may be seen from Figs. 7 and 8. 
Note, however, that some items are mounted verti- 
cally-as shown inset. 

Again is it ncessary to select a valveholder with 
tags orientated as shown; it is also necessary to 

F 

o 

7 

6 

e 
4 

.t -t 

niole for valveholder HT 6-3 -ve 
v 

Mount R1,R3,R5, 
R7,C1and C2 

upright 

Fig. 7: Wiring of Unit "8" shown from 
the conductor side. 

select physically small compo- 
nents. 

Normally Ct (Fig. 6) will be 
integral with the apparatus with 
which the unit is to be used and 
a volume control might also exist 
at this point. Should it do so, pin 
2 of VIA could be connected to 
the slider and R1 omitted. The 
output at C4 (point m) would 
then be joined to the wire 
originally in connection with the 
volume control slider but if this 
is done a 470kí2 to 11%4E1 resistor 
should be wired between holes 
BI and B2 or the valve following 
may receive no bias. 

A simpler method is to allow 
the top end of the volume con- 
trol to be fed from C4 where- 
upon CI which originally connec- 
ted there, is wired directly to hole 
A7 as shown in Fig. 7 and R1 
retained. 

Supplies are picked up simi- 
larly as for Unit " A" but in this 
case the h.t. voltage is not too 
critical; the board is not over- 
stressed due to the preparation. 
A check for h.t. short circuits 
should be made on completion 
and before switch-on. 

Fig. 8: Wiring of Unit "8" -plain side. 
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Other Lses for Unit "B" 

These are fairly obvious and if required an 
ancient receiver can be " pepped up " by the 
addition of a low power audio amplifier made to 
give really "meaty " output. Care should be taken 
to see that no overloading can occur though. 

Conclusion 

Earlier it was stated that one way of improving 
reception of weak v.h.f. /f.m. signals was to 
improve the aerial system. Actually this should be 
dealt with first of all, for a good aerial is greatly 
to be preferred to any preamplifier. It is easy to 
make a suitable aerial which should be mounted 
as high as is possible. If an outdoor location is 
not possible try using the loft, or a safe place 
under the eaves. If results are then inadequate the 
preamplifier(s) can be tried. 

The dimensions and essential details of a suitable 
aerial can be seen in Fig. 9; the material being 

durai or copper tube and connected to 
coaxial cable as illustrated. If possible the aeriak 
should be wholly in the horizontal plane but in 
difficult situations length "A" may be bent down- 
wards. 

51t-21n. 

865 

Connection 
to 

braiding 

Coaxial 
down lead recé ver 

or 
signal - ..pre -amp 

Fig. 91 The dimensions and connections of a v.h.f. /fini. 
dipole. 

Although such an aerial is not very directive it 
should be orientated for maximum pick -up of the 
area transmission. Directors or a reflector would 
increase the gain but are not usually desirable as 
excessive " beaminess " is introduced which limits 
the choice of stations considerably. If trouble is 
likely from passing traffic keep the aerial as far 
away from the roadway as is practicable. 

A FERRITE RDD D.F. AERIAL 
-continued from page 838 

the true position, however, so a second fix will 
still have to be taken from another point. 

For example we have taken a fix from point A 
as in Fig. 7. The actual direction could be to X or 
Y as outlined above, a sensing aerial would deter- 
mine the direction but since another fix must be 

N 

°First fix taken 
from here 

E 

MAP 

Location of 
transmitter 

()second fix 
taken from 
here 

Fig. 7: Plotting the true position of the unknown location 
of a transmitter. 

Location of 
transmitter 

OA First fix taken 
from here 

t© Second ffx 
taken from 
here 

MAP 

Fig. 8! Another typical direction finding arrangement. 

taken from another point (B) to find the true 
position, the direction would become known any- 
way. 

Supposing the location of the transmitter were 
as shown in Fig. 8, i.e., in the direction of X (we 
will assume the d.f. receiver is already at point A 
as before). The second fix, taken at point B would 
now show the transmitter's true position somewhere 
along the line in the direction of X. 

One must obviously avoid taking fixes along the 
same line of direction. Always take the second fix 
at as wide an angle as possible from the first. R 
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some 
experiments 

with A.M. 
INTERFERENCE 
SUPPRESSION 

PURPOSEFUL experiment must surely be one 
of the most engrossing aspects of amateur 
radio and one of the avenues in which the 

writer has carried out exploration is a.m. inter- 
ference suppression. 

In this article some original and interesting 
circuits are given for individual experiment and 
development, but first a recap on the only system 
used in pre -war receivers, apart from special 
aerials, when some attempt was made to remove 
this background noise. 

The detector diode was negatively biased so 
that unless any signal first overcame this bias it 

could not be rectified, therefore this meant that 
inter- station noise and weak station signals failed 
to break through and left the entire waveband 
silent except for the really strong signal. 

This method not only removed entirely weak 
signals but distorted any on the edge of the cut -off 
voltage as well as failing to remove heavy inter- 
ference present with the strong signals and was 
by no means a good approach to the problem and, 
therefore, such systems are not now used. 

The basic idea in the author's system is graphi- 
cally shown in Fig. 1, where it will be seen that a 

high -mounted aerial in a static free zone has a 
dummy downlead running parallel to its own and 
being terminated at opposite ends of a standard 
medium wave coil whose centre tap feeds the 
receiver's aerial socket. 

Equal value signal and noise microvolts are 
picked up by the real and dummy downlead, 

Aerial 

Non -conducting 
spacers 

Fig. f (left): In this 
Dummy set -up, interfer- 

downiead 
. ente in both down - 
leads cancels out 
to leave o static- 1 

i00-300 pH free signal. 
(MW colla) 

Fig. 2: Equalising 
_ amplitude and 

phase of noise con- 41 

tent from aerial 
and mains 

"aerial". 

00pF 

200 -300 )1H 
(MW coi l) 

To Aerial 
socket 

300 pF 

To Aer 
socke 

BY 

G. R. WILDING 

cancelled out by the coils' magnetic field, leaving 
only the signal picked up by the actual aerial for 
amplification. 

This is a sound and simple scheme which works 
well in practice, but while it ensures that the down - 
lead does not contribute to the general. noise level, 
fails to remove what interference may be picked 
up directly by the aerial. 

Then again, many listeners will be unable to 
have good outdoor aerials of any type in a static - 
free zone. 

The next step is to accept that an inferior indoor 
or outdoor aerial may have to be used and feed 
in anti -phase at the other end of the coil, a signal 
composed of equal noise level but much lower 
still signal level. 

In other words, as poor an aerial as possible. 
The most obvious solution is a connection via a 

blocking capacitor to the neutral side of the mains, 
using the mains as an aerial, or the use of a three - 
core mains lead whose third wire will then 
comprise the " poor " aerial. 

But here we strike snags. To get the two inputs 
to cancel out their noise content when fed to the 
inductance and leave only the strong station signal 
minus some quite unavoidable weak station signal 
from the mains aerial requires that both inputs 
must he of equal phase and voltage. 

Variations in voltage amplitude can be levelled 
in various ways, perhaps the simplest being a 
sliding ferrite core to the coil which can vary the 
relative inductance of each half so that the 
magnetic fields can cancel out. 

To get the phasing similar is much more difficult 
as the phase of each input is dependent on the LC 
values of the source. 

Probably the best way, although here there is 

much opportunity for experiment, is to tune both 
aerial and mains aerial to the same frequency, 
when, of course, on resonance both circuits must 
be in phase. 

Such an arrangement is shown in Fig. 2 and 
when correctly set up background noise will he 

ial found to diminish as adjustment of the core and 
t capacitors produces almost a 100% noise cancella- 

tion. 
Unfortunately the background noise pattern on 

both medium wave and long wave varies in 

character and intensity over the tuning range of 
the set so that the capacitor settings must be 
varied as one tunes up or down the dial. 

This, of course, is a disadvantage and again calls 

-continued on page 873 Neutral side 
of mains 
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THE KEENEST TAPE RECORDER 
BARGAIN OF THE YEAR! 

A 24 gne. Tape Recorder offered at the 
bargain price of only 15 gnu. pies 10 /- caer. 
Supplied in 3 Unite already wired and 
tested. A modern Circuit for quality record- 
ing from Mike, Gram or Radio, using latest 
R.S.R. Twin Track Monardeck Type TD2. 
valve line up -EF86, ECL82, EM84, EZ80 

and Selenium Diode. Send for detailed list - 
3d. stamp. 
Complete Kit omprieing items below. 

BARGAIN PRICE 15 Gns. +: 
2 -tone Cabinet and Sin. e Sin. Speaker. Size 
14ìn. z 101in, z 71in. 23.10.0 
Wired Amplifier complete with 4 Valves, front 

Panel, Knobs, eta. 25.15.0 
B.S.E. Monardeck Type TD2 27.7.0 
Accessories: Mike, Tape, empty Reel, screened 

Lead and Plugs. Instructions, etc. 21.0.0 

} 2/- Carr. 

+ 3/6 Carr. 
+ 4/6 Carr. 

+ 2/- Carr. 

RECORDING TAPE Famous American Columbia (CBS) Premier 
nifty tape at NEW REDUCED PRICES. A genuine recommended Quality 

Tape -TRY IT Brand new, boxed and fully guaranteed. Fitted with leader and 
top ioda. 

Standard Double Play long Play SPECIAL OFFER- 3' Mee- ' 600' 13/- 1,200' 31/6 900' 17/6 sage tape 150'. 8/9; 3' L.P. 
I' 900 16 /- 1.800' 37/6 1,200' 19/6 225', 4/9; 3' D.P. 300', 6 /6, 

1.200' 21/- 2,400' 47/6 1.900 28 /6 P. & P. per reel Id. 
TAPE REELS. Mnfre. ear- 
plug 

each for additional reel.. , 1/3; Plastic spol contai/n- 
; 

ers, 5', 1/9; 55', 21 -; 7', 2/3. 

Post & Package per reel, 1/- plus 

aondeusers-- Silver Mica. All values 20 to 1,000pF, Bd. 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., 11 , 0.25 Hunts 
1/8, 0.5 T.C.C. 1/9, etc., etc. Close 
Toi, S /Micas -10% 5pF -500p9' 8d. 
600- 5,000pF, 1/ -. 1% 2pF- 100pF. 
9d. 100pF- 500pF, 11d. 575pF, 
6,000pF, 1/6. Resistors -Full 
Range 10 ohms -10 meg. ohm. 20 
4 and 4W, 3d 5W, 5d, (Midget 
type modern rating) 1W, 6d., 1W, 
0d, Hi -Stab. 5% 4W, 5W, 6d, (100 
ohme -1 meg). Other values 9d. 
1% 4W, 1/6, etc., etc. 

Volume Controls -OK -2 Meg. ohms, 
Sin. Spindles. Morgauite Midget 
Type lila. dram. Guar. 1 year. 
LOG or LIN. ratios lees 6w. 3/ -, 
DP. Sw. 4/6. Twin Stereo lees Sw. 
616. DP. 8w. 8/ -. Specials to order. 
WAVECHANGE SWITCHES. 1 p. 
12 -way, 2 p. 2 -way, 2 p. 6 -way, 
i p. 4 -way, 4 p. 2 -way, 4 p. 9 -way, 
long spindle, 3/6 ea. 

JASON FM TUNER UNITS 
Designer -approved kits of parte. 
EMT', 5 gas. 4 valves, 20/ -, 
FMT2, 87, 6 valves, 35/ -, JTV 
MERCURY 10 ans. JTV2 213.19.6, 
4 valves, 28/6. NEW JASON FM 
HANDBOOK, 2/6. 48 hr. Align- 
ment Services, 7/6. P. A l'. 2/8. 

TRIMMERS. Ceramic (Compression 
Type) -30pF, 50pF, 70pF, 9d.; 100pF/ 
150pF 1/8; 250pF, 1 /6; 600pF, 1 /9. 
PHILIPS. Bee Hive Type (ono, 
epaoed)-2-8pF, 1/ -; 3 -200F, 1/.. 
KNOBS- Modern Continental types 
Brown or Ivory with Gold Ring; 
1' die., 9d, each; 15', 1/- each: 
Brown or Ivory with Gold Centre, l' dia., 10d. each; 15', 1/8 each, 
LARGE SELECTION AVAILABLE. 
METAL RECTIFIERS, STC Term-- 
11E1, 4/9; 11M2, 5/6; RM3, 7/6; 
EM4, 16 / -; EMS, 21 / -; RM4B 17/6' 

TUB- ELOCTROLYTICS -CAN 
95 /25.. 50 /12v. 1/9; 8+8/450v. 4 /6; 
50 /50v. 100 /125v. 2/ -;82 ±32/575.. 4/E 
8/450e. 4/350,. 2/3; 50/50/360,. 6A 
16+16 /450,. 5/6; 60/250/275v. 12/6 
82 +32/450v. 6 /6; 100+200/275v. 12/8 

RECORD PLAYER 
CABINETS 59/6 Carr.RJne, 

Conteo,porary style, refine covered cabinet 
in two -tone maroon and cream- Size 15i' a 
141'x 84 -, fitted withnllacceeeories including 
baffle board and Vynair fret Space available 
for all modern amplifiers and auto-changers 
etc- Uncut record player mounting 
board 145' z 125' supplied. 
2-VALVE 2 WATT AMPLIFIER 
MO and Twin stage ECL82 with 
vol. and neg. feedback tone control. 
Á.C.200 /250v with knobs, etc., ready 
wired to fit above cabinet. 82.17.8. 
P. & P. 1/6. 7- a 4- Speaker and 
trans.. 22/ -. P. & P. 2/ -. 

COMPLETE R /PLAYER KIT. As iii, 
inn. BSR ÚA14 Unit. New Bargain 
Price Now only 211.10.0. 7/6 earn 
Double wound mains Tir, no live chassis. 

BONDACOUST Speaker Cabinet Aooustio Wadding (lin. thick approx.) 12in. 
wide, any length cut, 1/6 ft., 4/ yd. TINNED COPPER WIRE, 16 -22g. 
2/6 lib. BASIN MULTICORE SOLDER. 60/40 44. per yard. Carton 2/6 oto. 

TYGEN FRET (Conteur. pat.), 1.2 x Olin. 2/ -; L e l sin. 3/ -; 12 z 24in. 4/ -, etc. 
EXPANDED ANODISED METAL. 
Attractive gilt finish lin. x ¡in. 
diamond mesh 4/6 ea ft. Multiples of 
bin. cut. Mao. size 4ft. a 3ft., 47/8, 
plue. cary. Do., finer patterned mesh, 
4/6 eq. ft. Multiples of 12in. Max. 
aise 3 ft. z 2 ft., 27/6 sheet. 
ENAMELLED COPPER WIRE - 
ilb. reels 14g -20g, 2/6; 228 -28g, 3/ -; 
30104g. 3/9; 368 -3Sg, 4/3; 39g -40g. 
4/6. etc. 

167 

MULLARD X3,3 RI -FI AMPLIFIER 
3 VALVES 3 WATT 

FD-Fi quality at reasonable east 
Bass Boost and treble controls 
quality sectional output tranefor, 
mer, 40 c /s -25 kc /e + 1 dB. 100mV 

7 for 3W, lees than 1% distortion, 
Bronze escutcheon panel. Power 
take-off available. Complete Kit 
only 28.19.6. Our. 5 / -. 
Wired and tested 8 tin 

MOLLARD "6-10" AMPLIFIER. 5 valves 10W 5 
and 15 ohm. output. Mollard'e famous circuit with 
heavy duty ultra- linear quality output transformer. 

Ready 
amplifier 

r 
kiitprice £9.16.6 Carr. and Ins, 7/6. 

CONTROL PANEL HIT. Basa, Treble end Volume controls with 4- porUea 
selector switch for radio tape and limn. z 41,,, escutcheon panel. 
AMPLIFIER KIT AND CONTROL PANEL KIT. 211_194. Ditto, ready wired, 
214.19.6. 
2 -VALVE PRE -AMP. UNIT. Based on Mallard's famous 2 -valve (2zEF8O) 
circuit with full equalisation, with volume, bass, treble and 5- position selector 
switch. Size 9- it 6' z 59 -. Complete Kit 25.19.6, caer. 3/4. Ready Built 27.19.8, 

6 VALVE AM -FM TUNER UNIT 
Med. and VHF 190 M -550 M, 85Mc /e- 103Mc /e, 6 valve, and metal rectifier. Self 
contained power unit, AC 200 -250v. operation. Magic eye Indicator, 3 push- 
button controls, on /off, Med., VHF diode and high output sockets with gain 
control. Illuminated 2-col. perepez dial 114- z 4' Chassis 111- z 4' z 5f'. A 

onlyended 
Fidelity Unit for use with Mollard 3/3 5 -10 amplifiera. Available 

at present as built -up units, aligned and tented ready for use. Bargain price 
212,10,0 Carr. 6/ -. We hope to produce this popular unit in kit form very shortly. 

DE -LUXE 

RECORD 

PLATER 

KIT 

Incorporating 
4 Sp. Garrard 
Auto -Olin unit and Mallard latest 3 watt 
printed circuit amplifier (ECL 86 and 
EZ 801, vol., base and treble control., 
with 8' z 5' 10,000 Um speaker, 
Contemporary styled 2 -tone cabinet, 
charcoal -grey and off -white with 
matching blue relief. Bise 170- z 16' z 
8'. A etylleh unit capable of quality 
reproduction. Circuit and onet. details 
2/6 (free with kit) 
COMPLETE KIT 213.19.6 
Corr. and ires. 10e. e7 
Illuminated perepez control panel 
escutcheon inscribed vol., base and 
treble, 7/6 extra. Ready wired 30/- 
extra. Four contemporary mounting 
lege (6' or 13') 12/6 per set. 

TRANSISTOR 
COMPONENTS 

Midget LF.'a ---466 Lela 9/185 
diam. SA 

Ose. Coll M. k L.W 6/11 
Midget Driver Trans. 3.2 ;1, 80 
Midget Output Trans. Push - 

Pull-8 ohms 6A 
Elect. Condensers- Midget Typs 
1 mFd.-50 mFd. ea. 1/9, 100 mFd. 
21 -, 12V. 
Condensers 166 v, warktagt 
.01 mFd., .02 mod. .03 mad., 

m .04 Ied. 9d; .05 mFd., .1 mPd.,1 /- 
25 mFd., 1/8; .6 mFd., 1/8, eta. 
Midget Tong Condenses. J.B. 
"OO" 208 pF and 176 pF, 8/6, 
ditto with trimmers, 9/6. J.B. 
220 pF and 105 pF wen slow 
motion 10/6. 365pF single 7/4 
Bub. min. 51n. Dilemin 109 pF, 
300pF, 500pF, 7/- each. 
FERRITE AERIALS, M. L-, 
car aerial coil 9%3. 
Midget Vol. Control with eke 
control knob, 5 K /obme, with 
switch 4/9; Ditto less switch 3/9. 
Speaker.: P.11.; 21m Plessey 75 
ohms 15/6, 241e. Continental 8 
ohms, 18/8, 7 It 41n. Plessey 36 
ohm.. 28 /6. 
Ear Plug Phones -1810. Con- 
Oriental type 3ft. lead, lack plug 
and socket. High Imp., 8 /.. Low 
Imp., 7/6, 
Brand New, Mfrs. 1.t grade, 
1 0C44 A 2 OC95, 16/6. 1 OC81D 
& 2 0081, 15/6. All above end 
OAS1, 82/6. Post Free. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -up ECC85, ECH81, EPOS, 
EABC80, EL84, EM81, EZ80. 
Three Waveband and Switched Gram, 
positions, Med. 200 -590 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 transformers. 400 
Kc /s and 10.7 Mc /e. Duet core tuning 
all oils. Latest circuitry including 
AVC and Neg. Feedback- Three watt 
output. Sensitivity and reproduction 
of a very high standard. Chaeeie size 
130 z ó4i , Height 751e. Edge illumi- 
nated glass dial 114 z 31ín. 
Vertical pointer. Horizontal station name.. Gold on brown background. 
A.C. 200/250v. operation. Magic -eye tuning. Circuit diagram now 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 Speaker. loin, 
R.A. 27/6; 134 z Sin. E.M.I. "Fidelity ", 37/8; 12ìn. R.A. with cone. 
Tweeter, 42/6' Carr. 2/6. 

We manufacture all types Radio Maine Transf., Chokes, Quality O/P Trans., eta 
Enquiries invited for Specials. Prototypes for email production runs. Quotatione 
by return. Send for detailed bargain lists, 3d. stamp. 
RADIO COMPONENT SPECIALISTS 
70 Brig /dock Road. Thornton Heath, Surrey Hours: 9 e.ra.-6 p.m. 1 p.m. Weds. 

Ent. TDO 2100. Terme C. 11'.O, or C.O.D. pod mol Packing alp is 4 16. 9d.; 1 D. 1/3; 8 lb. 
1949 2/3; 5 lb. 2/9; 8 lb. 3/6. 
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L.K. ELECTRONICS (Victoria) LTD. 
17 GILLINGHAM ROW, LONDON S.W.I 

Are now sole national concessionaires for the 

SIOUX 60 WATT GUITAR AMPLIFIER 
Incorporating - 
IO high duty speakers in two columns of 5. 

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. I 

Level frequency response throughout the audible range. 

OUR INCLUSIVE PRICE FOR AMPLIFIER, SPEAKERS, 
MICROPHONE AND FLOOR STAND, LEADS, ETC. 

ONLY 3S gns. 
PLEASE SEND S.A.E. FOR DETAILS 

gefe,:f ev /ter& 

ems,,. 1 ,410,0_,4444_/ 

r 

f: 

We trust that your HOME RADIO CATALOGUE is not 
among those giving Santa the slip! But just in case you 
haven't yet ordered one (dreadful thought) here is a 
gentle reminder. Fill in the Coupon and send if off 
today with a cheque or P.O. for 6/ -. 

. For every complete El's worth of 

Components you order from us you can enclose one of the Coupons from 

our Catalogue and deduct a shilling from your remittance. 

NAME 

PLEASE WRITE YOUR NAME & ADDRESS IN BLOCK CAPITALS 

ADDRESS 

7 

HOME RADIO LTD., DEPT. PW, 187 LONDON RD., MITCHAM, SURREY 
J 
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PREPARING bri 

0 
m BRIAN ROBINSON. 

3: CAPACITANCES CONTINUED AND BASIC 
A.C. THEORY 

3.1 Capacitances Connected in Parallel 
WHEN capacitances are connected in parallel, the 

total capacitance of the group is given by adding 
together the capacitances of the individual 

components. For example -in Fig. 23a, 
C =c1+c, 

=1+5 =6µF 
and in Fig. 23b, 

C= C1- 1 -C2+C, 
=1 +2-1 -3 =6µF 

Cl 

C2 l' 5yF 

(a) (b) 

Fig. 23: Capacitances arranged in parallel. 

When capacitances are connected in parallel, the 
highest voltage which can be applied to the combina- 
tion is equal to that which can be applied to the 
capacitance with the lowest working voltage. 

3.2 Capacitances in Series Connections 
If two capacitances are connected in series, as shown 

in Fig. 24a, the total capacitance will be given by- 
C,xC, 

C- 
C1 +C, 
3x6 18 =- =2µF 
3 +6 9 

Cl C2 CI C2 C3 3p 6jF 1pF 2yF 3yF -IHI- -IHHI- 
Fig. 24: Capacitances in series. 

In Fig. 24b the total capacitance will be given by- 
1 1 1 1 

C C1 Cs C, 
1 1 1 

1 2 3 

WIRELESS 869 

6 3 2 

6 6 
1 11 

C 6 
cross multiply- 

11C =6 
6 

C =- 
11 

C= 0.545µF 
It must be remembered that the same units must be 
used throughout in any calculation of this type. 

The total capacitance when two or more capaci- 
tances are connected in series is always less than the 
value of the lowest capacitance used. 

The voltage appearing across a capacitance in a 
series connected arrangement can be found in the 
following way: 

1,000V, E, is applied to three capacitances connec- 
ted in series and having values of 1, 2 and 3µF. C is the 
total capacitance and from Fig. 24b it can be seen that 
C= 0.5451.4F. Let the voltage across C1 be El, that 
across C, be E2 and that across C, be E3- 

C 0.545 
then E1 =- x E_- x 1,000=545V 

C1 1 

C 0.545 
xE =- 1,000= 273V 

C, 2 
C 0.545 

E3 = -x E= x 1,000 =182V 
C3 3 -the sum of E1, E, and E3 being equal to E. There- 

fore in series connected arrangements care must be 
taken to ensure that the voltage appearing across a 
capacitance does not exceed its Working Voltage. 

3.3 Alternating Current 
An alternating current is one which commences at 

zero, rises to a maximum positive value, falls to zero, 
reaches a maximum negative value and finally rises to 
zero once more. This whole process represents one 
complete cycle in an alternating current flow. This is 
shown graphically in Fig. 25, and it can be seen that 
the time taken for one complete cycle is called the 
period of the alternating current. 

Fig. 25r An a.c. waveform. 

The amplitude of an alternating current is the 
maximum value of current reached -whether positive 
or negative. The frequency of an alternating current is 
the total number of complete cycles which take place 
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1 

in one second or f.- where t is in seconds and f is 
T 

in cycles per second. Two examples of the frequencies 
of alternating currents are (1) The mains supply - 
50c /s. (2) The Light Programme- 200,000c /s. 

3.4 Phase Differences in Alternating Currents 

A complete alternating current (a.c.) cycle is divided 
into 360 degrees, as shown in Fig. 26. 

Fig. 26: Phase differences in alternating currents. 

The a.c. cycle drawn as a dotted line has the same 
frequency and amplitude as I, but it LAGS 90° 
behind I-or it has a phase lag of 90° compared with I. 

Although the above work is concerned with alterna- 
ting currents, exactly the same conclusions are reached 
when dealing with alternating voltages or a combina- 
tion of the two. 

3.5 Alternating Currents Applied to Resistances 

When a.c. is applied to a (pure) resistance, the 
current flowing in the resistance varies completely in 

step with the voltage appearing across the resistance. 
This means that there is no phase difference between 
current and voltage. Because there is no phase 
difference, Ohm's Law can be applied directly when 
a.c. is applied to a resistive circuit. 

MaxJ Current - - -- Voltage 

AG 

Fig. 271 A.C. applied to a resistance. 

3.6 R.M.S. Values for Alternating Currents 

If a voltage of 250 d.c. was applied to a resistive 
circuit and the amount of heat which was dissipated 
was noted and then 250 volts a.c. was applied for the 
same length of time, it would be found that the heating 
effect of the a.c. would be more than that of the d.c. 
The value of the a.c. voltage which would give the 
same heating effect as 250 volts d.c. is 

250x0.7 =175V 
This voltage is called the Root Mean Square (r.m.s.) 

1 

valle of the a.c. voltage and it is equal to -- of the 
V2 

January, 1965 

Current 
- --- Voltage 

go+A. 

MI 

FIg. 28: A.C. applied to a capacitance. 

peak voltage. 
Vpeak A/2 x Vr.m.s. 

or Vpeak= 1.4 x Vr.m.s. 
1 

also Vr.m.s.,=--x Vpeak 
A/2 

or Vr.m.s.=07 x Vpeak 

3.7 Alternating Current Applied to o Capacitance 

When an alternating current is applied to a capaci- 
tance the voltage which is being used to push the 
current through the capacitance lags 90° behind the 
current or the current leads voltage by 90 °. This is 

shown graphically in Fig. 28. 

3.8 Capacitive Reactance 

When a.c. is applied to a capacitance the current 
flowing depends on the frequency of the a.c., the value 
of the capacitance and the applied voltage. The 
frequency of the a.c. and the value of the capacitance 
affect the current flow in much the same way as 
resistance affects the current flow in a d.c. circuit. The 
name of the component, derived from the frequency 
and the capacitance, is the capacitive reactance and 
it is measured in ohms and is represented by X°. 

1 

X° =- 
2irfC 

where X° is in Ohms, f is in cycles per second, C is in 
farads and the constant rr =3.14. It is however much 
easier to use microfarads for C and megacycles for f, 

in which case the capacitive reactance will still be in 
ohms. 

e.g. Find the reactance of a capacitance of 0.005í.F 
at 0.5 megacycles (Mc /s). 

1 X°=- 
2arfC 

.1112 

1 

2x 3.14x0. 5x0.005 
=63.7f/ 

For a circuit containing only capacitive reactance, 

Max. Current 
- - -- Voltage 

Fig. 291 A C. applied to an inductance. 
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Pioneers in 

build it yourself 

tuners and test 

equipment 

JTV2 SWITCHED TUNER for the rec:ption of an 
BBC f.m. transmissions and B5C -I and ITV television sound 
channels at the turr of a swt :h. Foster -Seeley discrimina- 
tor. Built -in power supply. Sensitivity 101..V for 40 dB 
quieting. Audio o.itput 0.47 approx. All components 
including turret and coil plat. but less four vulves LI4.0.4. 

FMT2 F.M. TUNER toveeing 88-108 M :/s. Built -in 
power supply. A I components, less four salves E9.9.0, 
less power supply components E7.15 0. 
FMT3 TUNER s milar aptearance to bore, but for 
fringe area reception. All components, less valves 110.9.0, 
less power supply :smponenE E8.I5 O. 

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 Butt env tape 
deck or head. Will simultaneously record and playback 
stereo or mono using two or four track heats. Especially 
recommended for use with the Lmtìn 5325 ape deck. 
(Send for details). All compor enta in :luding valves Lt3.I.1. 
Ready built and tes:ed 130.9,.3. 

OTHER JASON KITS 
FMTI F.M. TUNER, less valves 15.19.0. 
MERCURY II Switched Tuner, less valves, E9.15.4. 
ARGUS Transistor m.w. Tuner, completa, 17.10.0. 
OGIO Oscilloscope, less c.r.t., 118.10.0. 
WI I Wobbulator, complete, EI4.19.0. 
EMIO Valve voltmeter, complete 123.0.0. 

SB26 Tape Deck (built only) 4 -track mono 31 gns. 
4 -track stereo 39 gns. 

AGIO AUDIO GENERATOR. Excellent stability, with 
constant output over entire range. Tunes trim 10 c/s to 
100 Kc /s in four switched rams. Square wave or sine wave 
outputs. Square wave rise ire less than 21x /sec. at all 
frequencies. Minimum calikraced output 100mV. Self 
powered. All components, inducing valses ¿15.19.0. 

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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NOW ANYONE CAN 
AFFORD TO TRAIN TO 
BE AN EXPERT IN RADIO, 
TV, AND ELECTRONICS 
Anyone can afford these amazing mines-anyone can understand this prectle& 
mixing -No complicated mathematics to hold you back -No old taehioned, 
obscure explanatloxe to fnutrete you! 
The lessons are CRYSTAL CLEAR, PRACTICAL, EAST TO MASTER AND 
USE-- -Early lessons make fundamentale olear even to the beginner, while other 
lessons will give you the practical 'know -how" of an expert' 
Oomparee favourably with some corneae coating very much morel By creating 

mss. market through large volume ealee and eliminating Individual letter 
writing we are able to pane on them savings directly to youl 
Each cause is printed on extra large quarto else sheen and bound Into one 
manual to simplify handling and distribution. 
Name select the course moat suitable for your requirement. from the following! 
Re. 1. RADIO COURSR. Fundamental foots-Electrons-Conductors and 
tesWabre -RWIo Ratterles- Ciroults- Magnetism-Ohm's law -Resistor 
Dolour Code-Chert -What resistor to use- EleetroMegnetiem- Electro- 
magnetic Indention -Self Induction -Radio Pregnancy Inductances- Capacity 
Coupling-LE. Transformer, -Radio Colle -Radio Capacitors -The Farad- 
Dielectric-Capacitor Colour Oode -Alternating Current Theory & Filters - 
Reactance and Reslsbnoe- Charts to oalculete Capacity Frequency and 
inductance -Handy Radio Formulae -Practical Aepecte of Radio Servicing - 
Radio Valves -Transistor Theory -N Type Germanium -P Type Germanium- 
Diode Action- Trenelator Action -D.C. Stabillaetlon- Trarmletor Rho Adjuet- 
ment -E.F. Amplification-Superheterodyne Prinolplee- A.C.V. Power Sup - 

iiee- Metere- Multiteetere and Vaive Teeters -Point to Point Servicing. 
Pig Generators and Signal Tracers -Using an Oscilloscope for Servicing - 
Alignment- Amplifiers and P.A. Equipment-High Fidelity- Advantages of 
inverse Feedback- Spsakere- Frequency Modulation -How to Obtain Radio 
Jobe. Price for the complete course. ONLY 86/ -. Plus postage 11N 

R0. E. ELECTRONICS COURSE. Includes most of the above lessons pine 1,.0. 
and R. Oombmed Circuite- Re.onanee Phenomenon- Behaviour at Reeonance- 
Blow Meter. Work- Making Voltmeter -Ohm meter Connection-Valves- 
Rieetrnn Behaviour- Triode- OharacterieNe Curves -Power Supplies -Audio 
AmpIldere- Miorophonei- Reeletance Coupling -Obtaining (hid Alae- 
Posh, Pull and Parallel -Phase Inverter Circuit -Radio Frequency Voltage 
Ampiihern -1.F. and Mnitlband Colle- Detection -Resolver Circults- Results 
d ifrequeney Mlxing -A.Y.0 Electrodo Osollletore- Quarts Cryetels- 
Radio Transmitter Circuits- Modulation and Tuning -Linen. Antennae and 
Radiation -Teat Equipment Using Meters- Electronle Teet Egnlp,nent- 
Thyretroae- Photo -Cell Equipment -Radio Compare -H.F. Heating - 
Ilectroma Shaping Ohenite- Eleetrox Mirroeoope-- Electrle Strain Gaugee- 
InteCommmicators- Radio Servicing Techniques- Servicing Printed Circuite. 
Prim for the template worst ONLY itifft. Plus postage 118. 
Gradaone of the Eleetroalw Course eau eaaRty for a aertihOats- detail cent 
with each order. 
le. S. TELEVISION 00URSS Effect of Mie- adjusted sonnets-Pictures of 
various faults -- Service adjxetmente- Ciroeit Faulte Indioated by a Poor 
Meant-Finding Bad Valves by observing Picture Paulte-Separate Channel 
I.P. System- Intercarrier I.F. System -Negative Picture-Interference- 
Antenna Principles and Preoticee- U.H.P. Tranumieeion Linee -Facte About 
the T.V. Signal to Help you In Serene Work -Synchronising Separators-T.V. 
Interference Aide -All about Cathode Ray Tobee- Enplanation of T.V. Circuits 

Video Detector-Video Amplifier-D.O. Restorer Ciroult..- Automatic Gain 
Central Clrcmte- Oeclllatore- Dedection Colle- Automatic Frequency Control 
Olreelte- Analyale of Stagger Tuned I.P. Receiver -Analysis of Three Inter. 
Carrier Type Receiver -The Vertical Deflection Circuit -The Horizontal 
Deflection Circuit- Weeaforme- Sehematice of ninon, eectlous of T.V.- 
V.H.F. Converters and Tuners-T.V. Test Equipment and Allgnment-Aeeaiyei. 
of Various Probleme. 
Pries for the complete roan. ONLY 86 /+ Plus postage 1/6. 

VEOOBDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION, 
Toe muet be convinced that this is the best value you hove ever aeon in Eleo- 
tron's, Radio or T.V. Training, otherwise you can return the nurse (or have 
year money refunded if gent with order) after you have examined it in your 
awn home for a fall seven days. 

El YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70 -PAGE 
ppg, Tick on the coupon one hook for each comae ordered with full cash 

RADIO SERVICING FAULT FINDING BOOK- TELEVISION FAULT 
1001. OSCILLOSCOPE 1300E. 
These tree books a uthoritative, and loaded with information. Would 
feet at lent 0/- each D bought separately -by eendlag oath row rodeos book- 
keeping and other oeste, which savings we pase back to you. - --ea FREE TRIAL OFFER - - -- 
Pq only el- per week If you wish. Clip coupon right now for this special offer 

eta -Took Book Company, Dept. CW8, Ganr's Mill, West End. Southampton. 

Please send the following nurses fora full seven days' trial. 

O Ra L RADIO COURSE. No. 2. ELECTRONICS COURSE. 
$7/0, Mot postage. 41l -, loot postage, 

O Io. g. TELEVISION COURSE. 
87/8, incl. postage. 

(Free trial customers tick only one please.) 
M set delighted, I may return the course poetpald without (rather obligation 
se my part. Otherwise I will pay cash prig OR 6/ weekly until purchaam 
/.tee plus 2/8 eervios charge has been paid. 

Tick here If enclosing full purchase pelas. 
Please send me FREE. RADIO FAULT FINDING BODE. 

O FREE. T.V. FAULT FINDING BOOR. FREE. OSCILLOSCOPE BODE. 

Amount enclosed 5.. 
1 understand that you will refund this money In fall 9 I am not 100% /abided. 
Overseas customer please send full amount (Including Ireland). 

RAMR 

ADDRESS 

HOUSING 
H11-Fn 
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 
27 gns. 

Teak 
30 gns. 

RECORD 

(Dept. PW.1), Brook Road, London, N.22 
Telephone: BOWes Park 7487/8 

LISTEN TO THE WORLD on TELSTAR our I.VALV 
SHORT WAVE RASH 
Receives speech and nill0lo 
from all over the world. Price 
Includes valve and one 0h11 
covering 40-100 metres. CPA 
be extended to cover 1,0-1170 
metres. Caan be Converted to 2 
or 3 Valve and all -mains 
speaker use. Total Building 
Costs 3* P. & P. 2/-. 

All parts available separatele 

READY TO USE 
POCKET RADIO 

P. & P. 2/ -. 9Í11 
Covers Medium 
waveband. No bat - 
torlesneeded.COm- 
pletewithearpiere. 

R.C.S. PERSONAL SET 
Designed for Dersonal listening 
without disturbing others. Sup- 
plied complete with battery and 
earpiece-no extrae to burl 
Sensitive one transistor diode 
circuit gives quality reproduction 
over medium wave band. Att so- - - 
live ease 

use 
large tuning (1111. 

only 31124 
as tape 

n 47'AP, 
P. & P. 2/-. 

BATTERY ELIMINATORS 
The ideal economical and safe way of running anT 
SISTOIC RAUIO, RECORD PLAYER, TAPE ItECORDER, 
A111'LIPIEIt, eto. requiring voltages shown. 
Type. Available: 9 v.; 6 v.; 44 v. (single output). Size 30 x 3 x 
¡In. PRICE 39/8 each. P. Sr P. 2/9. 
9 v.+ 9 v.; 6 v + 6 v. or 4i V. + 41 V (Two separate outputs.) 
Size 3 x 3 x tin. PRICE 48/8 eao11. P. R P. 2/9. (Please state 
output required.) 
All the above units are completely Isolated from mains by 
double wound transformer ensuring 100% safety. 

FOR THE CONSTRUOTOR 
Easy to build CRYSTAL RECEIVER, 8 /8. P. & P. 8F. 
Easy to build PERSONAL MET with earpiece, 27/6. P. de P. 2/ -. 
Easy to Build 3-TRANSISTOR SET with speaker, 37/S. 
P. M P. 2/ -. 

All part, available .rparalell 

R.C.S. PRODUCTS (RADIO) LTD. 
I I Oliver Rd., London, E.17. (Mail Order only) 

Export Trade Enquiries Invited 
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the current flowing in the circuit, I, can be found by 
using the expression: 

E 
I =- 

Xe 
which is purely a modification of Ohm's Law. 

3.9 Alternating Current Applied to an Inductance 
If an alternating current is applied to an inductance, 

the voltage in this case leads the current by 90 °. This 
is the opposite to the case when a.c. was applied to a 
capacitance. The flow of current through an induct- 
ance, compared with voltage, is shown graphically in 
Fig. 29. 

3.10 Inductive Reactance 
When a.c. is applied to an inductance the current 

flowing through the inductance depends on the applied 
voltage, the frequency of the a.c. and the value of the 
inductance in henrys. The current flow does in fact 
vary directly as the frequency and inversely as the 
inductance. Once again, the frequency and the 
inductance affect the current flow in the same way as 
does resistance in a d.c. circuit. The component, which 
is derived from the frequency and the inductance, is 
called the inductive reactance and it is measured in 
ohms and represented by XL. 

XL =27rfL 
where XL is in ohms, f is in cycles per second and L is 
in henrys. 

In radio frequency circuits however, the inductance 
can be expressed in millílienrys (mH) and the fre- 
quency in kilocycles (kc /s). 

e.g. What is the reactance of an inductance of 
0.2 henrys at 500c/s.? 

XL =27rfL 
=2x 3.14 x 500 x 0.2 
=6281 

For a circuit containing only inductive reactance, 
the current flowing in the circuit, I, can be found by 
using the expression: 

E 
I =- 

XL 
which is once more purely a modification of Ohm's 
Law. 

Question 
What is the reactance of a capacitance of 2µF at 

50c /s and what current would flow through it if 250V 
a.c. were applied to it? What value of inductance 
would have the same reactance as the above capaci- 
tance, when the frequency remains at 50c /s? 
Answers to Last Month's Problem 
1. To convert to a Voltmeter reading to 250V. 

¡'E 

R= L 
-x 1,0001 -Rm 
I 

x250 

= L 
-x 1,0001 -50 
10 J 

=25,000 -50 
=24,95011 

or Voltage across meter 
=E =1R 

=0.01 x 50 
=0.5V 

:.Voltage across shunt 
=250- 0.5 =249.5V 

Current through shunt 
E 

2495 

0.01 
=24,95051 

2. To convert to an ammeter reading to 2 amps. 
Rm 

R =- 
n-1 

50 

200-1 
50 

199 
=0.252n 

or Voltage across meter =0.5V (see above) 
Voltage across shunt =0-5V 

Current through meter =0.01A 
:.Current through shunt =1.99A 

E 

I 
0.5 

1.99 
0.252n 

Part 4 Next Month 

A.M. INTERFERENCE 
SUPPRESSION 

-continued from page 866 

for experimental work to eliminate. 
However, to remove the noise from one 

particular station, or over an 80 to 120m waveband 
sector, the unit described will be found most 
effective, although for best results it should all be 
enclosed in an earthed metal case. 

The same principle of feeding two noise -bearing 
signals in anti -phase so that the unwanted inter- 
ference cancels out, leaving only the pure signal, 
can be employed with two ferrite rod aerials. 

One is positioned in the usual manner for 
maximum signal strength while the other is placed 
for maximum interference pick -up consistent with 
minimum signal pick -up. 

The two aerial windings are connected in series 
anti -phase and as both will be of identical con- 
struction no centre -tapped coil will be needed, for 
cancellation will not be achieved magnetically but 
by the subtraction of the two opposing e.m.f.s in 
exactly the same manner as the equal but opposite 
voltages in a frame aerial cancel out when placed 
facing the station. 

Unfortunately as the two aerial windings are in 
series it will be essential to halve the number of 
turns on each rod to maintain the correct 
inductance and this will halve the induced e.m.f. 

However, in strong cases of local interference 
it may be found that sufficient noise voltage can 
be picked up by a one -third winding on the static 
rod, leaving two -thirds for the signal rod, thus 
keeping station strength to a maximum. 
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80085 REVIEWED 
PHILIPS PAPERBACKS 
An I tion from the publishing side of the Philips 
organisation is a series of technical paperbacks. These are 
prepared by Centrez Ltd. of Eindhoven, a subsidiary of 
N. V. Philips. Eighteen titles are planned for publication 
during the next three years. They are printed in Holland 
and the English editions are being distributed by Iliffe 
Books Ltd. 

The first three of these paperbacks are reviewed below. 
All have the same page size (81in. x 5=, in.) and are square 
back bound with glossy stiff card covers. 

C Mr AUDIO QUALITY, by G. Slot 
E 156 pp. Price 13s. 6d. 

THIS is not a book for those requiring circuit 
diagrams or other specific information of that 
kind. It is, however, a storehouse of facts, 

figures and design ideas. Some measure of this can 
be illustrated by the fact that it contains 26 tables 
within the twelve chapters. 

This does not mean that the book is academi- 
cally " dry"; on the contrary the author tackles 
his subject matter in a readable (dare we say 
" chatty " ?) spirit. Experiments made by the 
author are used to illustrate points, and through- 
out the book, one has the feeling that one is in the 
hands of the authoritative, yet " human writer. 

The opening chapter is full of interest and sets 
the pace and style for the rest of the book. In 
dealing with the question "what is hi -fi ? ", the 
author approaches the subject with wisdom and 
common sense and should be required reading by 
anyone interested in this subject. As a brief 
example, he states that "Technically perfect 
reproduction leads to uncertainty about the musi- 
cal 'quality. Musically perfect reproduction leads 
to uncertainty about the technical specification." 

The main chapters are Power Requirements, 
Non -linear Distortion, Frequency Response, Pitch 
Deviations, Background Noises, Stereophony, 
Other chapters include one entitled Experimental 
Evidence and the opening sentence "When 
theory and experiment agree, one is naturally sus- 
picious" gives a lead to the entertaining approach 
of the whole book. Not to be missed by audio- 
philes.- W.N.S. 

It P2: THE TAPE RECORDER, by C. G. Nissan 
E 142 pp. Price 13s. 6d. 

W 
E have two quarrels with this one. Firstly 
the sub -title is "A complete handbook on 
magnetic recording ". This is not quite true 

since it is written mainly for the user of tape recor- 
ders and does not delve into details of the mechanics 
(or the electronics). Secondly, and this must be 
correlated to the first co?nment, the section on 
faults only occupies 44. of the 142 pages of the 
book; even then the information given is extremely 
basic and has appeared elsewhere many times. 

Having said this, one cannot carp any more. 

And, in any case, the criticisms given are really 
relative to the aims of the author. We will even 
forgive him such extravaganza as " ... this most 
ingenious product of Man's imagination set out on 
what was to prove the triumphant globe- encom- 
passing path " in the Introduction! 

In all fairness, this is good value. Chapters 
include introductory ones on the nature of sound 
and a potted history of sound recording. A third 
of the book covers The Tape Recorder (Principles, 
Speeds, Sound Tracks, Electromagnetic Process, 
Recording and Reproducing Processes, Sound 
Quality, The mechanism, Microphones, Loud - 
speakers) -42 pages. 

The next largest section (29 pages) is Advice on 
Making Recordings, and this is, perhaps, the one 
which will appeal most to the type of reader at 
which the book is aimed. Other sections are quite 
brief, but deal with a wide range of subject - 
Stereophony, Acoustics, Choosing a Recorder, 
Connections and Accessories, to name the most 
important. 

This book is not for the technical genius or ad- 
vanced tape enthusiast, but at the price it can 
hardly be bettered as an introduction to the sub- 
ject for newcomers requiring an essentially non- 
technical treatment of how to get the best from a 
tape recorder. -W.N.S. 

e P3: AERIALS, by D. Slobbema 
E.--. 110 pp. Price IOs. 6d. 

T 
HIS is a practical book, with little mathematics, 
and is particularly designed for those who have 
to tackle the problems of siting and erecting 

aerials. It is not a treatise on all manner of aerials, 
but confines itself to considering TV and f.m. 
aerials only and although this may at first seem to 
detract from the value of the book, on reflection 
it seems a good idea. For here we have the infor- 
mation in a concise form with no extraneous infor- 
mation to detract. 

The book takes a more or less predictable form 
-a first chapter dealing with the theoretical aspects 
of energy transfer from transmitter to receiver, 
followed by descriptions of dipole aerials (the 
book confines itself, of course, to dipoles and 
elaborations thereof, such as the Yagi) and then 
chapters on the choice and installation of aerials, 
connections to the receiver, attenuators and 
multiple installations. The book rounds off with 
an appendix of useful data, including a host of 
British, CCIR and RTMA channel numbers and 
frequencies. 

One criticism is that nothing is said at all about 
preamplifiers, except for a valve unit for use in 
collective aerial systems. It is a pity that some 
mention could not have been given of transistor 
aerial preamplifiers. Nevertheless, the book has 
much useful information and merits a place on 
the bookshelf. -W.N.S 
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L.K. EI.CCTIt01ICS 
The Cheapest - The Best 

The Quickest Service 
Famous Autochanger or Single Player Units supplied 

with brand new, two -tone, de -luxe portable cabinets, 17 x 15 x 
84in. 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 join. 12 
months' written guarantee. Available separately or package 
deals as below. 
Our NEW MK II Superb Kits are now being dispatched. 
L.K. ^ RICES FOR COMPLETE KITS: 
Autochanger Kits as above 
B.S.R. U.A. 14, T.C. 8 Mono . E10.17.6 P.P. 516 
Garrard Autoslim, Mono 111.7.6 P.P. 516 
Single Player Kits as above 
Garrard S.R.P. 10, Mono .... »«. .....».... 110.12.6 P.P. 516 
E.M.I. Autostop, Mono 110.17.6 P. P.516 
Individual Prices for those who wish to purchase separately, 
Record Player Cabinet with Cut -out Board 12.15.0 P.P. 316 
Amplifier with 7 x 4ìn. speaker 13.10.0 P.P. 216 

SCOOP! B.S.R. U.A. 25 Autochangers T.C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Noce OUR price 
¿5.7.6. P.P. 51 -. The very, very latest model. 

SCOOP! B.S.R. U.A. 14 Autochangers. T.C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
L5.7.6. P.P. 51 -. Latest model. 

SCOOP! Garrard Autoslim, Mono P.U. Brand new and 
boxed. Wired for stereo. Latest model. Note OUR price 
16.0.0 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, 
17.10.0 only. P.P. 51 , 
AUTOCHANGERS 
Single Players 
E.M.I. Autostop, Mono E5.7.6 P.P. 416 
Garrard S.R.P. 10, Mono E5.5.0 P.P. 416 
E.M.I. Separate Pick -up L3.0.0 P.P. 316 Transcription Units Stereo Head Mono 
Garrard 4 H.F. Stereo 114.10.0 P.P. 5/- 
Philips A.G. 10/16, Stereo 112.0.0 P.P. 51- 
Garrard A.T.6, Stereo 19.19.6 P.P. 51- 
Garrard 301 116.10.0 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 12.15.0 only. 
P.P. 316. 

SCOOP! 3 -watt Gramophone Amplifier. Complete with 
Sin. Speaker, 4916. 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 
124 x 6 x 34in. back to front. 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 E1.0.0 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 17.10.0. P.P. 316. Complete 
with microphone, tape, batteries and operational booklet. 
Features push -pull amplifier, two motors, single switch operation, 
pause speed, wind, rewind, record, play back. Can be used in 
any position, indoor or outdoor. 

SCOOP! Hi- Fidelity Speakers. I5 -watt. Very famous 
national manufacturer -we cannot mention name. 45- 13,000 
c.o.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 
14.4.3 only. 

SCOOP! A Stereophonic Amplifier with the following 
features. A twin gauged 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 differences. 
A speaker switch, MI, single amplifier. M2 dual amplifiers for 
increased Monaural output. 53, two speakers at 5 watts per 
channel. Twin gauged 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 fractioe 
of original cost. OUR price 17.10.0 only. 

SCOOP! Monaural 15 watt Amplifiers. A limited number 
only. A.C. only. Dual inputs. To clear at half price. Brand nw 
and boxed. Guaranteed. While stocks last, 113.0.0 only. 

SCOOP! 1964 Radiogram Chassis. Stereo 3 -wave banda, 
long, medium, short. 5 watts per channel. 6 valves. Latest 
Mallard A C 200/250v. Ferrite aerial. Glass dial. Horizontal 
wording. Size 13 x 4in. Aligned and calibrated. Concentric 
controls. Isolated chassis. Size 134 x 9in. high x 5in. deep. 
Product of famous national manufacturer. Brand new and boxed. 
Maker's guarantee. 
OUR price 113.10.0. List price!L19.8.0. 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 To 
Names in Radio. 

SCOOP! For 125.0.0 only. A fabd -ous offer. Garrard A.TS 
Transcriptor, plus 2 12ín. 15 watt Hi- Fidelity speakers, plus eke 
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 mad 
quality. We unhesitatingly recommend this chassis. 

SCOOP! Limited number only. Miniature Superhot 
4 -valve Portable Radios. Ferrite rod aerial. Hide leather case. 
Complete with valves, speaker and circuit. To 

- 

clear OUR price 
501- only. Cannot be repeated. 
Speakers ex Equipment. 5in. 51 -, 7in. x 4in. 61 -, 6in. 616, 8in. V. 
P.P. 116 each. 

SCOOP! Microphones. Complete Lead Coax, ,Plug, 
Brand New. OUR price 51- only. P.P. 116. 

TRANSISTOR SECTION 
SCOOP! A first -class 2 wave -band 3 transistor superhet 

chassis by world famous manufacturer. Fully built, aligned, 
tested, guaranteed. Full coverage long and medium waves. Note 
OUR price 15.4.0 only. Suitable speaker 1016. A few cabinets 
can be supplied at 2216 each. OUR_price for the package deal 
16.10.0 only. Ideal for Caroline. 

SCOOP! A Limited Number Only. Tape Decks by B.S.R. 
Latest model. A.C. /200/240v. Brand new and boxed. OUR price L6.10.0 only. P.P. 416. 

SCOOP! Tape Recorder Amplifiers.- Suitable for B.S.R. 
or Collaro Decks. Price: 16.10.0 for B.S.R. Deck; 16.12.0 for 
Collaro Deck. P.P. 61, 
Mk. Ill. Fully built, high gain, low noise, printed circuit. The 
amplifier is supplied complete with the switch wafer fully wired 
for B.S.R. deck. For Collaro deck, a completely wired separate 
switch with spindle is supplied. Magic Eye. 
S.A.E. enquiries please. Our Complete List II- only - credited against your order. 

IF NOT ADVERTISED IT IS STILL IN STOCK 

L.K. ELECTRONICS (Victoria) LTD. 
17 GILLINGHAM ROW, WILTON ROAD, LONDON, S.W.1c 
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NEW CONSTRUCTORS PARADISE - FAST POSTAL SERVICE 

ADASTRA 3 WATT 

AMPLIFIER 

Recently Intro- 
duced highest 
quality ready 
built Brltieh Made 
Amplifier. Separate 
Base, Treble, and Volume 
Controls. Separate high quality 
8olshed front panel Output, 3 watts 
Into 3 ohms. Excellent mains 
tnnefermer 200/280 volts A.O. Input 
Enamelled chassis. Size 8 x 7 x tin - 
Pries 116/84. Poet and packing 3/8d. 

LOUDSPEAKERS 
Pamous make 10 z 61n., 3 ohms, 
brand new. Om prime whilet stocke 
last, only 88/4 Poet and packing 2/0. 
Heavy duty, 15 watt., 121n. Loud- 
speakers. Heavy dle.oaet ahens. 
3 or 15 ohms. Speech coll. Frequency 
response 30 to 14,000 Cycles. Prise 
15.10.0. 

FAMOUS LINEAR 
AMPLIFIERS 
BNreophonio Amplifier, two channel 
high Impedance Input SeneitMty Is 
high enough to load fully the output 
when connected to praeticaily any 
make of .toreo bead. Can also be used 
kw kernel heeds. Output as stereo in 
*sees of I watt., and as monaural 
seer 6 watts Separate volume, tone 
sad balance controls. for 3 ohm. 

=mead 
Oise O a f x Stn. Pries 17.16.8. 

Past tang 3/6. Attractive 
mstokleg protective Dover 

LINEAR DIATONIC 10 WATT 
HI -FI 
including pre -amplifier 
Ultra linear Dab -pull Two separate 
controlled input sockets for gram/ 
mike etc. (two different inputs can be 
simultaneously applied). Maximum 
output exceeds over 19 watts. 
Separate control for Bass, Treble and 
Volume. Output 3 or 15 ohms. 
Reserve power Ripply for tuner etc. 
Price £13.2.8. Post and packing 4/8. 
Chrome handled protective cover 
available at 20/ -. 

SENSITIVE 

CRYSTAL 

SET 

Ready 
built 
and 
complete 
with personal 
earphone ets. 
Size 31.21. 
limn beauti- 
ful plutio Dase. 
Pries 15/ . Poet and peckiuk 1/6. 
(Ideal Christmas Preempt.) 

MAINS RADIOS 

5 Valve Superhet Circuits 
Attractive quality plastie anses. 
200 /250 volts. Medium waves cover 
age Prise 07/8. Poet and packing .2/8. 
Make. Ideal Christmas present. 
(All waves modela 7 gus.) 

QUALITY 
MULTI - 
METER 
Pocket size 
4 x Ii x 111.. 
High eenel- 
tivlty of 1,000 
ohms per volt 
on A.C. ae well 
as D.C. ranges: 
0 to 16 volte. 0 to 160 volte, 0 to 1.000 
volte. Same range when switched to 
a.e. Current range 0 to 160 mA. 
Resistance 0 to 100 Mohosa. Weight 
only S oz. Sturdy nutriment complete 
with feet prode, battery, Instructions 
etc. Prie 351.. Poet and packing 2/6. 

TRANSISTORIZED 
SIGNAL INJECTOR 

Complete with batteries, extra long 
probe and hill Instructions for fault 
truing on radio. or television sets 
(shows alternate black and white 
ban when injected into a television). 
Will pay for Itself over and over again 
in fault finding. Pries 37/4 Post and 
packing 2/8. 

PP3 BATTERY CHARGER 
Same size as a PPS battery it either 
reels°. it by plugging Into the mains, 
or charges your PP3 battery. Boxed 
with full details eto. Pries 17/6. 
Poet and packing 1 /8. 

SLIMLINE CRYSTAL 

MICROPHONE 
With aluminium die east casing with 
satin chrome bniob. Incorporates 
On /Off locking switch. Complete with 
cable, chrome stand holder ate. etc. 
Senaitivty -82 dB. Frequency 
Reeponee 80 to 10,000 Cycle,. Termi- 
nation of over 500,000 ohms. 
Price 47/4 Post and packing 8h 

FOUR 

TRANSISTOR 

AMPLIFIER 
(Ready built) 
only 4zlizlin. 
Include. own 
output transformer with standard 
8 ohms output and four transistors 
giving nearly 1 watt output from 
standard 0 vo t PP3 type battery. 
Complete with full instructions. 
Pries 37/8. Poet and packing 2/ -. 

TRANSISTOR RADIOS 

d T ansletmr cowering Medium waves, 
beautifully boned and complets with 
all extra.. Pria 69/4 Poet and 
packing 2/6. (Two wave model.. N/4) 

JETRONIC ENGINEERING CO. LTD. 
(Dept. P.W.1. 1) 19 GARDN 
C.O.D. 3/- ex. Catalogue of 
MAIL ORDER ONLY 

ER STREET. BRIGHTON I. 
every item in stock II- post free 

EAGLE RANGE AT NEW PRICES 

EAGLE STOCKISTS 

The following are 
available: 

Tpl03 Transistor tape recorder..218.7.6 
T12p8 Transistor intercom £4.8.p 
TA790 Telephone amplifier f3.4.5 
730 Zephyr 7 transistor radio..84.18.0 
SABO 8 watt stereo amplifier... 410.5.8 
1000 Microphone £1.15.3 
DM176 Microphone ß2.2.10 
M070 Microphone 221.7.0 
DM171II. Microphone 24.9. 
DM198Ia Microphone 241 .0 
D82 Microphone Desk Stand 21.1`2.0 
F83 Microphone Floor Staad....23 4 
GT50 Radio Ja:k 21.7.0 
TD79 Tape head demagnetizer 81.12.0 

Á 
AC113 

FFFF 

ÁF3115 
AF118 
AF117 

AA,FFF124 

AF128 

TRANiISTOKS 
4/- OA79 3/- 
4/- OARl 
5/8 0A85 - 

OA88 
g$4//- 

26% ÓA85 IS/e 
27/8 

óc1sW 
225: 

10/9 0C26 25f- 
5/- 0035 12/- 
9/8 O036 21/8 

20/- 0041 81- 
11/- 0042 8/- 
10/8 0043 12/8 

18//- 
0044 

b%- 
IIif100 7/8 0070 8/8 
BY114 8 - 0071 4/ 
GETI13 /g 0072 5/ 
0ET114 8/8 2X0072 
GET/15 9/8 

pair 
OGÁ70 8 135- SC73 18/- 
OA73 3/- 0074 8/- 

0075 

0078 

b89 

ÓC84 8/- 
00139 8/- 
00140 19/- 
00141 31/- 
00189 10/- 
00170 8/6 
0C171 8/- 
00200 10/8 
00201 29/- 
00202 24/6 
00203 13/- 
00204 19/- 
00812 8/- 
MAT100 7/9 
MAT101 8/6 
MAT120 7/9 
MAT121 8/6 
ADT140 15-/ 

5/6 
8/8 

68 
1W- 

M514 Microphone mixer 82.13.8 
P835 3.5mm plug and socket 2 8 
PS25 2.5mm plug and socket 2 8 
P31 Standard lack plug 2 8 
SP31 Standard shielded lack plug.3.9 
0C34 Standard socket 2.3 
853771 Sub -min elide switch DPOT 2.3 
88219 Min. slide switch DPDT 2 3 
MR4 Earphone low res 3 3 
MR60 Earphone with ear hanger 4 
CR5 Earphone. crystal 4 
T501 Vernier dial 13. 
T502 Vernier dial 15.0 
T503 Vernier dial 17.8 
T0801 Turnover cartridge 11.0 
K4 /16 Volume control 3.3 
PVC106 Variable condenser 3 3 
LT44 /700 Transistor transformers (pair) 8/9 
TP100 Telephone pick -up coil 10.3 
SF7A High resistance headphone.. 13.0 
11M38R Lapel microphone magnetic ..9.3 
MCl Microphone crystal cartridge. -4.9 
TP28G 2lin. speaker 9 3 
CM16 Guitar pick -up 13.6 
GM35 Guitar microphone 4. 
EPOOK 50.000 O.P.V. multlmeter..21 .18- 
EP3OK 30,000 O.P.V. multimeter ..£7.11.0 
EP20K 20,000 O.P.V. multimeter -25.7.8 
EP1OK 10.000 O.P.V. multimeter £4.8.0 
TK20A 1,000 O.P.V. multimeter -89.13.13 
L20 Leather Case for EP30K 81.1.0 
MR2P 50 mlcroamp panel meter 22.7.0 

MR2P 500 mlcroamp paneLmeter.. .12.0 
MR2P 1 mA panel meter .112.0 
MR2P 6 mA panel meter £1. 9.0 
MR2P 300 volt panel meter 81.12.0 
SR2P "S" panel meter 21.18.0 
MR3P 1 mA panel meter 22.13.8 
LT1 /1 Signal tniector 81.18.0 
RF40 Field Indicator 83.15.6 
AR13 Test lead kit 10.3 
Record Player and Tape Deck Units 
BSR Mouar;h ÚA14 £6.6.0 
BSR Monarch UA15 28.19.6 
The new BSR Monarch UA15SS fitted 

with 01 ceramic etereo cartridge 810.18.11 
TD2 Tape de :k, half track ....£8.18.0 
TD10 Tape dark, half track ....210.5.0 
BSR Monarch TU12 23.10.0 
BSR Monarch GUI 83.17.6 
Garrard Autoslim 27.15.0 
Garrard ATS 811.5.0 
Garrard ORP10 £8.0.11 
All the above are also available with etereo 

cartridges at slight extra cost. 
Sinclair Kits 
Sinclair Micro 6 224 9.6 
TRIM Power amplifier 21.19.6 
Sinclair Micro Injector I1.á.6 
Sinclair Micro Amplifier £1 
Sinclair X10 Kit ß_6 19.6 
Sinclair X10 ready built I2I 119 
Mains Unit for above 4e 

Trade Enquiries Invited. 

SETS OF TRANSISTORS 
Set No. 1: comprising 0044. 2 x 0045. 0081. 

matched pair 0081. 20/ -. 
Set No. 2: comprising 0081, matched pair 

0081. 12/6. 

CATALOGUE 
Our latest 1664/82 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. 
Trade catalogue now available. Please 
apply on business letter -heading. 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9.1. Minimum Par( el 
Post charges 2/ -. Please Include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
3/6. These Postal Rates apply to 
U.K. Only. For full terms of business 
see Inside cover of catalogue. 
Personal shoppers 9 a.m. to p.m. 
Mon. to Friday, Saturday IO a.m. 
to 1 p.m. 

ALPHA RADIO SUPPLY CO., 103 LEEDS TERRACE, WINTOUN ST., LEEDS 7 
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January, 1965 PRACTICAL WIRELESS ¡f 

Bread -board Wiring 
By W. Groome 

FOR CONSTRUCTION APPROACHING 
STANDARDS OF COMPACTNESS 

THE object of bread -board wiring is not to 
imitate printed circuitry but to achieve similar 
compactness by methods familiar to the home - 

constructor and more suitable for single hand -made 
products. As in printed circuitry the usual metal 
chassis is replaced by a thin plastic panel -today's 
descendant of the plywood bread -board of early 
radio days. Bare tinned copper wires are firmly 
attached by simple methods and with more free- 
dom in arrangement than is possible with printed 
stripes. 

Some Advantages 
With no earthed metal to worry about live com- 

ponents can be fixed anywhere on the panel, con- 
serving space by using head -room necessary in any 
case to clear valves, coil -cans and other fixed items, 
and allowing short connections above or below. 
This arrangement, with the wires secured neatly 
along the panel surface, is comparable with printed 
circuitry and is particularly suitable for small tran- 
sistor equipment. However, we can improve the 
scope of the system in a way that is denied to the 
printed circuit designer by allowing a small 
clearance beneath the board in which small compo- 
nents and short wires can be suspended. This 
amounts to a two -layer wiring capable of conser- 
ving considerable panel area, which is a worth 
while exchange for a small depth of fin, that is 
often needed in any case for panel stiffeners or 
mounting arrangements. 

A four -valve experimental push -pull amplifier 
shown in the photograph on the following page, 
is housed comfortably on a 9in. x 6in, panel 
of which almost one -third was necessary for 
the large output transformer. Although the under- 
side wiring looks slight compared with the con- 
ventional style of wiring the amplifier is of full 
specification and is used later in this article as an example of practical work. The abolition of group - 
boards and the arrangement of the components in 
logical positions has led, as we shall see later, to a 
lay -out having a distinct resemblance to the theoretical circuit. 

Plain plastic laminate (not metallised) is avail- 
able in several grades from radio quality " Paao- 

PRINTED CIRCUIT 

AND NEATNESS 

lin " to the cheap " backing veneer " seen in the 
photographs. Use hin. thick material for valve 
circuits and about half this thickness for little 
transistor sets. 

Interconnections 
Ignoring components for the moment Fig. 1 

shows how wire can be safely attached to the panel 
by " stiches " passed through small holes. A 
change of direction is initiated by a single hole or 
a two -hole stitch. Note particularly the way the 
wires can be shifted from one side of the panel to 
the other. This is of the utmost value in allowing 
wires to dodge each other at crossings, for the "leap" that clears them without danger of electri- 
cal contact also anchors them to the panel. This is 
the feature that makes it possible to complete a 
complex circuit mainly with bare wire-entirely 

Fig. 1 t The method of "stitching" connecting wires 
between holes made in a paxolin chassis. 
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with bare wire if one is determined to push the 
system to the extreme. 

Fig. 1 gives several variations of the method and 
it will be obvious that wires can be made to 
emerge through the board at any point convenient 
for the connection of components on either side. 
This surface wiring is an important part of the 
system but there is no need to make a fetish of it 
simply to achieve some resemblance to printed 
circuitry, for it is possible to make the work even 
easier by using here and there a few of the more 
useful tricks of chassis wiring. For short point -to- 
point connections 20 to 22 s.w.g. wire is stiff enough 
to be reliably self- supporting and there is no 

WIRELESS January, 1965 

wiring is completed the screws can be removed for 
re -use. Self- threading screws can be obtained from 
engineer's stockists; the No. 39 drill is a suitable 
size for making stitch holes. 

Fig. 2 also shows another way of anchoring 
components. Here the panel wiring ends at a 
couple of stitch holes and is threaded through them 
twice before being snipped off. The " groove " 
between the two turns accommodates the compo- 
nent wire snugly and provides an anchorage area 
for solder, which converts the anchorage into a tiny 
composite metallic block virtually incapable of 
movement or fracture in any normal conditions. 
The last method in Fig. 2 again uses a two -turn 
stitch, this time to bind the component wire down 
to the board. The end is then doubled back over 
the stitch and soldered. 

The absence of a metal 
chassis is no problem even at 
v.h.f. Indeed, it is an advantage 
because wiring capacitance is 
virtually eliminated. As a 
screen the chassis was never 
wholly effective, while its 
ability to circulate hum and 
interference currents had long 
ago led to a preference for bus - 
bar earthing. This, or a near 
equivalent, is the earthing 
method used in bread -board 
wiring. If conventional metal - 
collared valveholders are used 
(they are quite suitable, and 
easier to obtain than the 
printed- circuit type) put tags 
under the fixing screws so that 
a continuity wire can be run 

along the panel from holder to holder. With two 
tags per valveholder it is possible to branch the 
earth lead for convenient connection of compo- 
nents anywhere on the board, or to duplicate it 

M amplifier constructed by the author which shows the clean layout obtain- 
able using bread -board wiring. 

teasoa why this well -known idea should not be 
used with a bread -board, with the wire either 
pressed close to the surface or suspended clear of 
it (and other items) by the tags to which it is 
soldered. This is one advantage of the underside 
clearance already suggested. Stiff air -spaced wires 
form another safe way of crossing without contact. 

Very often, in this underside space, small capa- 
citors and resistors can be point -to -point connected, 
as in chassis wiring. Using conventional valve - 
holders (which are as well suited to the system as 
the printed circuit surface type) and again drawing 
from chassis experience, common -earth connec- 
tions with small components soldered across the 
tags demand no extra panel area and provide the 
technically correct short, direct leads. 

Anchoring Components 

Instead of the group- boards necessary with a 
metal deck the non- conductive bread -board 
permits wire -ended components to be fixed direct 
to its surface. Solder tags (Fig. 2) are a handy 
method of anchorage. Ordinary BA screws can be 
used, of course, but I find it quick and convenient 
to fit No. 4 type "Z" self tapping screws. These 
can be driven like wood -screws into holes made 
with a No. 39 drill and no nuts are required. I 
usually put a dab of " Araldite " adhesive under 
each tag, and when this has hardened and the 

Fig. 2: Methods 
of anchoring com- 
ponents to the 

panel. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 
NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELW 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 FAULTY EQUIPMENT NOR MANUFACTURERS' SECONDS & REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SH ` ^ -. 

GA2 4/6 
UH2 61- 
UZ4GT 4/3 
1A3 2/6 
IA4 12/e 

lA7GT 7Ì9 

102 8/9 
1133 8/3 
105 5/- 
106 10/6 

106 9/6 
11,D1 5/9 
13139 3/6 
108 6/- 

IIAGT 2/8 
ILA4 17/6 

1LD6 
16/10 

4/- 
11N3 4/9 
1N30T 8/8 
IPl 6/9 
1PlO 4/6 
1P11 5/3 
1R3 _ 4/- 
154 5/- 
135 3/6 
1T2 29/- 

1114 6%8 
1U6 5/8 
2A7 12/6 
2C26 2/9 
21)180 7/- 
2D21 6/8 
2P 23/S 
2X2 3/- 
1A4 8/9 
3AI 8/9 
3B7 5/- 
3D6 8/9 
3Q4 6/3 

384 4/9 

4D1 8/9 
5R40Y 8/8 
6T4 7/- 
6114G 4/0 
5V40 7/6 
6Y3GT 4/9 
6Y4 9/8 
623 7/. 
824 7/. 
6/3012 8/0 
SARG 8/9 
4A8O 5/9 
SAB7 4/- 
SAC7 3/. 
SAG6 2/0 
OAG7 619 
6,4..16 8/6 
SAKI 4/9 
6AK6 8/- 
OAKS 6/8 
6AL6 2/3 
6AM6 2/0 
OAMB 3/- 
6AQ5 6/9 
6AR0 20/. 
BATO 3/9 
BAUO 4/8 

OBIG 12/8 
6B8G 2/8 
813A8 4/6 

6BG8619%8 
BBHB 5/3 
613J6 6/8 
813Q5 4/0 
611Q7A 7/8 

813168 8S8 

WE REQUIRE 

61387 26I- 
6BW6 8)9 
6BW7 5/- 
613Y0 3/9 
6C4 2/8 

6C6 3(- 

609 10%9 
6C10 7/8 
6C12 8/- 
6CD66 18/- 

6CW4 PA- 
iiUl 1/6 
6U3 9/8 
606 3/- 

6F1 9/8 
6F60 8/9 

6F70T 5/. 
6E8 5/. 
0E11 17/9 
65'12 8/- 
6F13 3/9 
6F14 93/3 
riFlS 0/9 
6F17 12/6 
65'18 13/5 
6P23 6/3 
61,24 
F32 3/. 

11E33 8/8 
606 2/8 
6136 1/8 
6.J50 3/- 
6J5GT 4/3 
IiJd 8/- 
6J7G 4/0 
6J7OT 7/- 
6Jy 12/6 
6K6OT 5/6 
6670 1/3 
6K70T 4/- 

6K8GT 7/9 

6L 24/- 
/- 

OLIO 12/8 
8L6O e/8 
6L70T 4/6 
6L18 10/- 
6L19 9/9 
61.D3 6/0 
61.013 7/- 
BLD70 5/6 
eN7GT 5/- 
6P1 9/9 
81.26 8/9 
eP26 91- 
6P28 11/6 
OQ7G 4/- 
6Q713T 7/9 
81170 5/3 
eR7GT 11/- 
08A7 6/9 
6807 4/9 
8807 4/9 
68E17 8/- 
68J7 4/0 
65E7 4/6 
68L7 5/3 
68147 4/. 
68Q7 6/- 

8887 12/8 
611431' 8/6 
OU60 6/- 

RV60 8%9 
MGT 6/8 
6%4 8/9 
8%5 4/6 
6Y7G 12/6 

6Z6G 
5/- 

FOR PROMPT 

7A7 12/6 
786 12/8 
787 /- 
7C3 7/1 
706 5/9 

703 16%- 

7D6 14%8 
7117 5/9 
7117 12/6 
7V7 5/. 

902 2%8 
98W6 9/6 
91)2 3/- 
9U7 7/5 

IOW 12%3 
151)1 7/- 

I0F1 19/8 
IOF9 9/9 
10E18 9/9 
1OLD3 8/8 
1OL011 9/5 
IOP13 8/8 
1OP14 11/6 
11133 17/8 
11D6 17/0 
11E1 15/- 

12A6 
17/. 

3 
12A8 10/8 
121.041 8/e 
12AD6 9/6 
I2AE6 8/- 
12AH7 5/. 
12AH8 30/9 
12AT6 4/8 
12AT7 3/6 
12A478 6/9 
12AU7 4/6 
12A V6 0/8 
12AX7 4/8 

12BA6 5%9 

12B117 8/8 
12E1 1819 
12116GT 1/8 
12J5GT 2/8 
12J7GT 7/8 
12E5 10/- 
12K7GT 8/8 
12K8(1T 9/- 
12Q7OT 8/8 
128A7 8/9 
12807 4/. 
128117 3/- 
12817 3/. 
128J7 6l- 
128K7 3/- 
128Q7 8/- 
129117 5/. 
12U60 7/. 
1301 6/- 
13133 6/9 
1486 90/0 
14117 9/6 
16D2 8/- 
18 12/9 
19 10/8 
19AQ5 7/3 
19B06020/6 

20D1 10%- 
20132 91/- 
20F2 11/6 

20P1 18%e 
20P3 12/- 
2004 18/8 
20P6 12/8 
25A6G 7/6 

25U4GT18%2 

CASH 

26Y5 7/9 
25Y50 7/9 
23Z4G 8/6 
2I25 7/8 
2J7.nGT /. 
2MD7 

23/3 

30C1I Ó: 
30018 10/8 
3(IFI 5/9 
30FL1 9/3 

30L16 9/8 
30P4 12/3 
30P12 7/6 
3oP18 5/3 

30PL1 18/6 
30PL13 9/8 

33PLü12/0 
35/51 1.2/8 
3510 14/6 
35L6OT 8/9 
35W4 4/9 
3623 14/8 
33240T 4/8 
3I26GT 6/9 
18 12/8 
39 2/9 

41MTL 8/- 
418T11 19/. 
42 5/- 
43 10/- 
41 17/8 
4526 15/. 
50A5 21/10 
3035 - 8/0 
5005 (I/6 
50008040/0 
501.60T 0/3 
52EU 14/6 
53KU 14/8 
72 

{j8 

so 6/2 
83 22/8 
839 8/. 
8SA9 0/6 
90AG 67/0 
90AV 87/6 
90130 42/- 
90CV 4a/- 
9oÚ1 18/- 
150112 11/9 
15002 46 
101 16/- 
186ST84/11 
21580 6/8 
220B 10/8 
301 20/- 
302 10/8 
303 16/- 
304 15/- 
806 18/. 
308 13/. 
888A 12/8 
958 2/. 
1203A 7/. 
11322 12/8 
2101 12/8 
4033 16/- 

5763 7/6 
0087 10/- 
7183 1/8 
7475 

t/0 
9008 I/0 
A1894 20/. 
A0042 23/8 
A0044 9/- 

AC2penllj8 

AC2PEN/ 
DD 12/8 

ACIPEN: 
DU 23/3 

AC6PEN4/9 
AC6PEN17/e 

AO/PEN 

AC/813 52/9 
A0/0G/VM 

12/- 

AC TB 18/- 
AC/VP1121- 
ACVP2 20/5 
ATP4 2/3 

AL31 6/8 
A7.41 6/8 

11319 6%8 
11L63 10/8 
Cl 12/6 
C0H35 12/6 
CKBO6 8/8 
CL4 19/6 
0133 11/8 
CVS 2/8 
CV63. 10/8 
CV85 14/8 

CV428 19/. 
CY1 18/4 
CY10 8/8 
CY31 5/9 
Dl 1/3 
D15 18/8 
042 10/8 
1363 5/- 
D77 2/3 
0AC32 7/9 
l'AF91 8/8 
DAF96 5/9 
DCC90 0/9 

DD41 10%6 

DET25 7//6 
DM 8/6 
DF86 16/- 
DF79 30/- 
Dl'91 2/8 
0F98 5/8 
DF97 10/. 
DH30 16/6 
0H69 4/- 
UH76 8/8 
DH77 3/9 
D1181 23/3 
1)11101 25/. 
Ug10718/11 
DK32 7/9 
DK40 15/8 
DU} 4/. 
DK92 8/- 
DK98 8//8 
DL33 7/- 
DL35 5/. 
131.63 5/3 
DIAS 16/- 
DL72 15/- 
0L75 30/. 
01.22 4/6 
DL94 6/3 

DL810 10%6 
131170 6/- 
DM71 9/9 

DW4%6003%6 
DYSS 8/9 
DY87 8/- 
E800 24/- 
E830 24/- 

2ì8 F 19% 

E1148 1/9 
EA50 1I0 
EA76 6/9 
EABC80 5/8 
EAC91 8/8 

EB342 1S8 

E891 2%3 
EBC3 20/6 
EBC33 8/- 
EBC41 8/8 

EBC90 
5/9 

9 
EBC91 5/6 
EBF80 5/6 
213E83 7/3 

EBL211016 
E052 4/3 

EC54 18%8 
EC70 4/9 
E1390 2/8 
ECM 8/- 
EC92 8/8 
ECC31 7/3 
E0C32 4/- 
E1X)33 29/1 
ECC34 21/7 
ECC96 5/- 

ECC81 3j6 
E0082 4/0 
EONS 4/6 
ECC84 678 
EC'1185 6/9 
ECC88 8/9 
ECC18911/6 
1300807 15/- 
ECF80 61- 
E0F82 8/8 
ECF86 11/8 
EC5'80421/- 
EC H3 28/3 

ECH33 22%8 

ECH4.2 7/9 
ECH81 5/9 
201183 6/6 
ECH84 9/8 
ECL80 8/- 
ECL82 8/3 
ECL83 9/6 
ECL86 8/9 
134311.300 

28/2 
EF6 20/8 
2E9 20/6 
EF22 8/8 
EF86 8/3 
EF37A 8/- 
EF39 3/9 
EF40 8/9 
EF41 8/9 
21,42 8/9 
EF60 2/8 
EF64 8/- 
EF73 6/- 
REM) 3/9 
RF83 9/9 
EPOS 4/8 
EF88 8/- 
2E89 4/. 

EF92 2/6 
EF97 10/- 
EPOS 10/- 

EF184 
7/. 

E1190 7/- 
BK2 25/11 
EK32 5/9 
ELI 19/8 

H133 6%9 

EL34 8/8 
EI35 10/- 
EL38 8/9 
EL37 12/3 
EL41 7l- 

EL81 8j3 

EL84 4%8 
ELeb 7/8 
EL88 7/3 
EL91 2/6 

E1360 27%e 
E1420 16/4 
E1.822 18/8 
ELL80 20/5 

EM34 11/6 
EM36 12/- 

EM80 
13/6 

8/3 
EM81 7/. 
EM84 8/9 
EM86 8/9 
EM87 7/5 
EN81 10/- 
EN91 6/8 
EY51 6/8 
EY81 7/8 
EY8S 9/8 

EY80 6%8 
EY88 8/9 
EY91 8/- 
EZ36 4/8 
EZ40 6/3 
EZ41 6/- 
EZ90 8/9 
EZ/31 4/- 
B290 8/9 
h'U2 14/8 
FC4 8/8 
FC13 14/8 
FC13C 17/- 

FW4%8008/8 

GU60 6518 
41230 7/- 
0239 7/8 
GZ33 17/8 
0234 30/- 
(1237 14/0 
1130 6/- 
11ABC80 9/3 
HL2 7/8 
11L13C 4/. 
HL23DD5/. 
HL41 3/11 
1111,41DD8/8 
B1A2DD8/13 
11L133DD 

9/6 
11N309 23/- 
HV112 8/3 
HVR2A 8/9 
IWB 6/8 
IW4/350 5/8 
1W4/500 8/- 
KBC32 20/6 
KF35 12/6 
KL35 11/6 
KLL32 21/7 
KT2 6/- 

KT32 
15/. 
49 

KT330 4/. 
KT34 29/1 
KT41 
KT44 6i8 
KT61 8/9 
KT63 3/9 
KT88 12/3 
KT74 12)8 

KTW81PÁ% 

KTWO'J 5/8 
KTW63 6/8 
KTZ41 6/6 
163 5/- 
LN152 8/. 

L.N319 
7/9 

LZ319 8/8 
LZ329 8/- 
14E41 18/. 
ME91 12/6 

MHD4 7jß 
MHLD812/e 
ML6 5/9 
M8411 20/5 

91U1!/1414/8 
MX40 8/9 

N73 28/4 
N108 26/2 
N339 16/- 
P41 816 
P61 2/9 
PABC80 0/9 
PC86 10/8 
PC88 9/8 
PC96 11/8 
PC97 7/8 

PCC86 jp 
PLC88 10/8 
PCC89 7/9 
PCC18910/8 
pCF80 8/- 
PCF82 9/3 
PCF94 8/0 
PCF86 7/9 
PCF801 10)- 
PCF80210/- 
I'CF8O510/8 
PCL82 6/3 
PCL83 7/0 

pCL86 7%8 

PCL88 12/8 
FEN4DD 

26/. 
pEN4ODD 

34/. 
PEN45 7/. 
PEN46DD 

19/- 
PEN46 4/- 
PEN38310/3 
PEN463DD 

10/. 
PENA4 7/- 
PEN/DD 

4010 17/8 
PL33 9/- 
FI.38 8/- 
PL38 18/- 
P1.81 6/9 
pLe9 5/8 
P1.83 5/3 
PL84 6/- 
PL500 16/9 
P2184 8/8 
PT15 10/- 
PX4 9/- 
PX25 8/6 

PY32 8%6 
PY33 8/9 
PY80 6/. 

PY82 4%9 
PY83 5/9 
PY88 7/9 
P1800 0/. 
PV801 6/3 

QP22B 12/9 

ORT 

Q125 5/- 
Q8752010/0 
Q8160p59/8 
RIO 15- 
R12 6/6 

8 R17 17% 

R1B 
9/9 

1152 9/. 
RG1/240A 

54/. 

8130 22jß 
51'413 19/5 
8P130 12/8 
8P41 2/- 

SP61 2/. 
61726 27/2 

TDD2 12/8 
TDD4 7/6 
TH4B 15/. 
TH21C 10/0 
TH30C 14/8 
TH293 8/9 
TP22 6/- 
TP25 6/- 
T1'262017/8 
TY86F 11/:: 

UAF4'20 
5/. 

- 
UB11 10/8 
UBC41 018 
UBC81 6/8 
U13F80 6/9 
UBF89 6/9 
UBL21 10/9 
UC92 9/3 
UCC84 8/9 
U0086 6/- 
UCF80 8/9 
UC1121 8/- 
11C1142 7/- 

UCL82 7%9 

UF41 8/9 
UF42 4/9 
UF80 e/8 
UF86 9/9 
UF86 9/- 
Ub'89 0/- 
UL41 8/9 
UL44 23/3 
UL46 8/6 
UL84 6/- 
UM4 15/2 
UM34 18/10 
U5180 8/8 
UR10 8/6 
UU5 7/- 
UUO 9/- 
UU7 7/8 
ULM 11/6 
UU9 6/8 
UU12 4/- 
UY1N 10/3 
UY21 7/8 
U141 4/8 
UY85 5/. 
U10 9/- 
U12/14 7/6 
U16 15/. 

1118/20 0/8 
U39 48/8 
UD2 5/9 

1725 
12/8 
80 

U28 7/8 
U31 6/9 
U39 13/8 
U33 18/6 

U46 15/0 

ELIABLB 

U47 8/6 
U50 4/9 
U62 4/6 
U78 4/8 
U78 3/9 

U301 19%6 

8 U191 9%e 
U251 9/- 
U281 8/9 
U282 12/8 

13329 
11/8 

U339 9/8 
U403 9/9 
U404 0/. 

U4020 
19/3 

6/8 
VMP4G 11/9 

VP 8% 
VP2B 9/8 
VP4 14/8 
VP4A 14/8 
VP4B 20/5 
VP130 7/- 
VP23 2/8 
VP41 6/- 
VP183 9/9 
V1176 21/- 

VB 0 4%9 
VTOlA 7/. 
VT501 3/- Wlll 6/- 
VU190 10/. 
VU120A10/- 
V11133 7/- 
W21 6/- 
W42 20/5 
W6179 24/0 
W63 10/6 
W76 8)8 
W77 2/6 

W 011 28%9 

W729 17/6 
114 7/9 
X18 8/- 
X24 18/8 
X41 15/- 
X61 818 
X63 6/9 
X64 4/0 
X05 6/6 
X66 7/3 
X70111 9/- 
X78 20/8 
X79 27/- 
X81M 29/1 
X101 28/8 
X109 20/- 
X118 8/9 
X119 6/8 
X142 7/- 
Y63 6/- 
Y86 6/. 
263 4/6 
Z88 7/3 
Z77 3/- 
2729 0/- 
2749 6/3 
2759 86/- 

and diodes 
AA129 4/8 
AC107 14/0 

AD140 35/- 
AF102 27/8 
AF114 11/- 
AF115 10/6 
AF116 10/- 

AF118 20%8 

LIFE 

AF124 11/. 
AF126 10/9 
AF126 10/- 
AF127 9/0 
BY213 We 
OD6 6%S 

GET10817%. 
GET10410/- 
UET10617/0 
GET11112/- 

OET114 8 /9 
GET87210/- 
GET873 9/I 
OET874 9/9 

GEX3610/- 
GRX46 0/6 

GE%6816/- 
MAT100 7/9 
MAT1018/0 
MAT120 7/9 
MAT121 8/9 
WO 6/- 
OA10 0/0 
0A70 8/- 
0A73 3/- 
OA79 8/- 

0A89 3% 
O280 4h 
0A90 8h 
OA91 8. 
OA96 8's 
0A210 I/O 
OA211 18/0 
0016W 36/- 
OC19 26/. 
O022 28/. 
0023 57/. 
0C26 13/- 
0C28 86/- 

0C éJ0 
OC98 Il/41 
0041 8/- 
0042 6/. 
0043 12/e 
OC44 8/3 
O(44P11111/. 
0C46 8/- 
0C45M 3/- 
OC86 22/6 
0036 26/. 
0070 8/8 
0071 8/8 
0072 8/- 
GC73 18/- 
0074 8/. 
OC73 8/- 
0070 8/8 
0077 12/. 
0078 3/. 
OC81 4/- 
OOe_D 4/- 
0C91M 8/- 
OC83 10/- 
0083 0/- 
0084 8l- 
00139 12/- 
0C140 19/- 

0C171 98 
OC200 10/8 
00.201 29/- 

0Cp71 17%8 
ORP1212/8 
81641 10/- 
T82 12/6 
T83 15/- 

XA103A18%- 

SETTLEMENT ALL TYPES OF VALVES LOOSE OR BOXED, BUT MUST BE NEW METAL RECTIFIERS. DRM1B 18/.. DR1112B and DRM213 15 /O. LW7 21/. L W16 20 /.. RMO 7/11. R111 5/3. 1112 8/8. RM3 7/9. 11514 12/9, 1016 17/9. 14A86 17/13, 14A97 19/8. 141100 23/ -. 14A124 08/8. 14A163 38/8. 148130 31/.. 142261 11/8. F0101 18/9, 16ßC.1.14.1 8 /.. FC31 21/ -. 16613.2.2.8.1 11/ -. 16RR.2.1.8.1 8/0. 1811A.1.1.8.1 4/ -. 1811A.1.2.8.1 11 / -. F0116 8 / -. 10124 12/8. 902 10/8. 0201 Ili-. 02H 5/9. CJV 9 / -. C3D 11 / -. C3B 14/8. CBV 11 / -. R3/21) 4/3. Q3/4 3/7. ELEOTROLYTIOS. Can typer. 32 x 32/450v. 5/9, 50 z 00/320v. 7/ -. 64 s 120/50v. 8/8. 60 e 250/275v. 9/0. 100 z 400 /275v. 12/9. 100/275v. 8 / , 200/275v. 4/.. 100 s 200/275v. 9/6. Tubular types: 8/450v. 1 /9. 16/460v. 2/9. 32/450v. 8/9. 8 z 8/450v. 2 / -, 16 s 16/460v. 4/ -. 3J z 32/350v. 4/ -. 8 e 10/450v. 8/9. 32/100v. 9/. MOLLARD Midget silicon rectifiers. Types BY100. Output 250 volt. 4 amp. No larger than shirt button, 7/- each. Series limiting reeistanee 1 /8. 
EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 

Tenue of hueiueee: - -Ceeh 'with order or C.O.D. Daly. Post /Packing Od. per to Orders over £3 poet tree. C.O.D. 3/6 extra. Al orders cleared day e4 receipt. parcel Insured against damage In transit for Bd. extra. We are open for personal shopper. 8.30 -6.30 p.m. Bats. 8.30 -1 p.m. Complet. Het d m6d4ra lad 06801160 valves. resistor., condensers, tramlormers, potentiometers, mie ophonee, sta. with terme of husinees, Bd. Pleas examine f4 ley Item mot 114.4 'WM 4M, r 
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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 
dips. 

Improved Internal 
assemblies, 

Re-styled scale plate for 
easy rapid reading. 
2 basic scales, each 
2.5 inches in length. 

N ew 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 in 
include a 2500V d.c. 
multiplier and 5, 10 

and 25A shunts for 
d.c. current measure. 
w est, 

STANDARDS OF ACCURACY 

RELIAB1 LITY 
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 

<.,,attr 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 

"' 'r 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 
A.C. Voltage: 10V f.s.d. -1,000 f.s.d. in 5 ranges 
D.C. Voltage: 2.5V f.s.d. -1,000 f.s.d. in 6 ranges 
D.C. Millivolt range: 0 -100mV f.s.d. 

For full details of this great new pocket -size instrument, write for descriptive leaflet. 

itkLYID LTD AVOCET HOUSE 92.96 VAUXHALL BRIDGE ROAD LONDON, S.W.1 - YICtoria 3404 (12 lines) 

Resistance: 
Sensitivity: 

0-2 Ml) in 2 ranges using I.5V cell. 
10,0000 /V on d.c. Voltage ranges. 

1,000S1/V on a.c. Voltage ranges. 

MMIá l 

: a = 
if . er ar 

* * TIME TESTED 
MAKE 5 DIFFERENT TRANSISTOR 

RADIOS FOR 

NO EXPER- 
IENCE NEC- 
ESSARY. 6 %1- DAs* No Soldering. OO ® Only 8 con- 

244P y nections for ¢Gg0 (( first radio to work. 
Just look, you get 

Radio Book. A.B.C. Plans, Cabinet, 
Carrying Case, Loudspeaker (alone 17/6) 
Earphone, 4 Semi- conductors, Coils, 
Condensers, Resistors, Tuner, Switch, 
Screws, etc. YES -EVERYTHING! Loud 
clear English and Foreign reception. As 
supplied to Educational Authorities, B.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 
it already set up! ..." COMPLETE HOME 
RADIO COURSE, Originally £6 SEND 
ONLY 351- plus 2/6 post etc. (C.O.D. a/- 
extra). 

LOW PRICED KITS * * 
NEW 

ANYONE 
CAN BUILD 
IN2- 3HOURS 

19/6 
EVEN THE OLDER CHILDREN 
BUILD THEMI ... no soldering -only 
16 connections! then hear it reach out 
bringing in station after station, loud and 
clear. Palm -of -hand size 4/ x 21 x tiin. 
Many Testimonials: M.11. of Bradford, 
writes: "... I have just completed one of 
your 

ever tackledfanythinaslike afiadio and 
I must state here and now, I am amazed how 
easy it is to a layman like me. Your instruc- 
tions and plan have obviously been very care- 
fully thought out so that even the most dim 
can follow them Direct from 
Manufacturers to You. SEND 19/6 
plus 1/6 post etc. (C.O.D. 2/6 ex.). 

PARTS AVAILABLE DSEPARATELY 

AMAZING CIGARETTE 

RADIO ! 

ONLY 

1816 
Yes, a perfectly ordinary packet of 
cigarettes! -but watch your friends' 
astonishment on hearing It fetch In 
station after station, loud and clear! Still 
holds 1s Cigarettes -Yet cleverly con - 

circuit í(ncluding tiny battery). Even 
a young boy can assembly it in under 2 

hours. No soldering. No experience 
necessary. Only 16 connections to make. 
Ideal for taking to work with you. From 
our 
Huddersfield 

testimonial file, 
1 have fitted 

the parts in and it is working wonder- 
fully ..." ALL PARTS including Semi - 
Conductors, A.S.C. Plans, etc. ONLY 
18/6 plus 1/6 
(Parts available separately). s 

2/6 ex.). 

READ WHAT SATISFIED CUSTOMERS 
R.C. of HARRINGAT writes 
Received with thanks Skyroma 

Very pleased. Working 
well. 

B.M. of HARROGATE writes 
... I would like to thank 
you ... It is a real bargain. 

L.S. of LONDON W.8 writes D.R. of GLASGOW writes 
.. given it o good try out it is a lovely little thing 

and 1 am very pleased with and as clear as a bell. 
the results. 

S.B. of SOMERSET writes T.F. of STEVENAGE writes 
... delighted with this radio I would just like to say how 

.. glad if you could send pleased my son is with this 

one more. radio. 

SAY 
J.W. of BRIGHTON writes 

I have recommended your 
radio to many of my friends. 

W.H. of MIDDLESEX writes 
Thank you for my dear 
little radio. It is a real 
treasure to me. 

CONCORD ELECTRONICS 
SEND It- FOR FULL LIST OF OTHER KITS AND STOCK RANGE 

LTD. (Dept. P.W.IS) 9 Western Road, Hove, Sussex 
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an awl. Screwed tags will 
generally seem too large for 
this miniature work, therefore 
the alternative anchorage illus- 
trated in Fig. 2 should be 
scaled down for this purpose. 
All components can go on top 
and the wire can run on either 
side; the underside clearance 
can be reduced to as little as 
*in. Remember that plastic 
materials are poor conductors 
of heat and that power transis- 
tors must be mounted on the 

C8 area of metal recommended by 
the makers to avoid thermal 
run -away. 

C9 A Practical Example 
The amplifier shown in the 

photograph is used for a des- 
cription of practical work 
because most of its circuit 
(Fig. 3) is familiar. It was built 
to test a number of unconven- 
tional output transformers 
that will not be described here, 
and as the photograph shows 
signs of the rough experimental 
treatment a little "tidying up" 
has gone into the wiring dia- 
gram, Fig. 4. To achieve the 
utmost clarity the drawing is 
purposely out of scale and the 
components have been spaced 
much more widely than in 

Fig. 31 The push -pull amplifier circuit used in the practical example. 

when it is desirable to halve its 
r.f. inductance. Near to the tags 
small holes enable short wire 
connections to be dropped 
through to the valveholder 
tags. Other underside leads and 
components can be earthed at 
the valveholder common point 
or fed through the panel to any 
point on the bus -bars. 

Heater, h.t., a.v.c. negative 
feedback and other long lines 
should be stitched to prevent 
them from drooping and touch- 
ing other parts. Although all 
wiring can be bare it would be 
ridiculous to spurn an insulated 
lead if this could help to 
achieve the speed and sim- 
plicity that is the aim of the 
system. Centre -tapped heater 
wiring is an example. The 
twisted pair for this must 
obviously be of insulated wire. 
The single lead for an unbalan- 
ced heater supply, however, is 
often more conveniently 
arranged with bare stitched 
wire. 

With a thin bread -board and 
fairly fine wire transistor cir- 
cuits present no problems. 
Wire -holes can be pierced with 

Heater wiring e L 
Aas been omitted r -?- -- for clarity ; 

C3 C4 

Hl+ -.. 
i 

oo V3 ®t'., < o .-- 0 pri - 
' 01 

9 0 
13 

-- 

R6 
C6 

UL 
O 

R1 

+ + r-`, 

R9 

R10 

G1 I IR2 I C5 

'oaxial ' 
input i 

socket ''"' J --r- . .,. 

pri. 

v 
j 1R14 

Ó a, - ......6 - NFB 

Fig. 4: The bread -board wiring diagram of the amplifier circuit of Fig. 3. 
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the photographs, although their relative positions 
are unchanged. This is for the purpose of illustra- 
tion and the practical version would be compressed 
to the scale of the photograph. 

Fig. 4 is an underside view and everything visible 
on that side is depicted in bold line (double to indi- 
cate air -spaced wires), while top -side wires and 
components are " ghosted " in broken line. I 

suggest the following procedure which will be suit- 
able for wiring the majority of circuits. Beginning 
at a tag screwed to the flange of the input socket 
run an earth line on to the top side to all valve - 
holders and to the negative terminal of the power 
supply. Drop wires through to connect earth to the 
appropriate tags on the valveholders. Connect the 
insulated and twisted heater wiring, pressing it 
close to the surface of the panel. Alternatively, this 
pair can be laid on top and fed through where 
needed for connection. The heater wiring is not 
shown in Fig. 4, which does, however, indicate tags 
in places where none are to be seen in the photo- 
graph in order to make clear indication of certain 
connections. The constructor will quickly learn 
where tags are essential and where they can safely 
be omitted. 

Begin the signal circuit with an air -spaced 
connection from the input socket to VI grid and 
solder R1 at the valveholder. Strap cathode and 
suppressor across the valveholder with a short 
insulated wire and from here ta!:e a bare wire 
through to the top where Cl, R2 and R3 are 
supported on tags in positions very similar to those 
in the theoretical circuit. These three components 
have a common point to which the feedback lead 
is connected. C2, quite small, is supported on top 
of the panel by stitches with its wire ends fed 
through to the screen -grid and common cathode - 
suppressor tags. R4 makes a point -to -point connec- 
tion to the decoupling network. 

This first valve stage illustrates very distinctly 
the way that wires in crossing directions can be kept 
safely apart by separating them to opposite sides 
of the panel, and even with the deliberate " expan- 
sion " of the drawing the shortness and directness 
of the wiring is noticeable. Wire the anode to a tag 
supporting the load resistor R5 and the grid com- 
ponents of V2. Although an insulated wire was 
used for the direct grid connection during the 
experiments this can be left bare in a normal job 
not subject to frequent alteration. R7 makes a 
point -to -point connection to the other grid of V2, 
from which a wire feeds through to C5 on top of 
the panel. Strap the cathodes with insulated wire 
across the valveholder and connect R8 to earth. 
Connect the anodes to R9, RIO supported on three 
tags. 

The decoupling components for these two stages 
have resistors on the underside and the double 
electrolytic capacitor above; the correct wiring for 
this network is as indicated in Fig. 4 and not as 
used for a special purpose in the prototype. 

Again following circuit sequence and avoiding 
the unrelated positioning often needed with group - 
boards, connect the coupling capacitors C6, C7 
convenient to the anode resistors and to the grid 
components of the output stage. Fit the four bias 
components on the top with the resistors R16 R17 
raised well clear so that their heat may be dissipa- 
ted in air. With many output transformers it may 
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be best to use flexible insulated connections from 
the anodes and screen -grids, as shown in the 
diagram. 

This is not intended as a final amplifier design, 
for readers of this journal are already well served 
in that respect, but it is familiar enough to enable 
the bread -board version to be studied without diffi- 
culty. The layout shown could be used for any 
similar circuit provided the design differences (in 
feedback arrangements, for instance, or added 
phase- correction networks) are incorporated. The 
amplifier was particularly well behaved in the high 
frequency end of the audio range, and this was 
undoubtedly due to the absence of stray capaci- 
tance which, with a metal chassis, can be high 
enough to influence feedback stability. 

Layout Planning 

Perhaps the most welcome virtue of the bread- 
board is the elimination of metalwork, for the con- 
struction and assembly work is delightfully easy 
with laminated plastic. As always, the best results 
will be the outcome of a little advance planning. 
Shuffle your components on the bench until you 
arrive at a layout that is compact and suitable for 
the circuit and physical connections, deciding 
which shall go on top and which below. For a 
start in planning you could begin with positions 
similar to those of the circuit diagram, but be 
practical about this when some variation is 

obviously preferable. Measure the area required, 
sketch your final plan, and then go to work on the 
panel. 

You will not find edge stiffeners necessary with 
small panels and light components, but the 
addition of the +in. square hardwood strips does 
aid cabinet installation and heavy parts like trans- 
formers do need this extra support. I have com- 
pared this panel system with the old bread -board, 
but, curiously enough, the edge stiffeners actually 
convert it into a shallow box not unlike the 
(genuine) cigar boxes used for crystal sets in even 
earlier radio times! 

LAST MINUTE CHRISTMAS GIFTS 

No need to rush out to the shops. Here's one you can 
arrange now ... in a few moments ... in the comfort 
of your own armchair. A year's subscription for 
PRACTICAL WIRELESS is the ideal gift for friends 
who are radio enthusiasts. 

But hurry! You must send now to make sure that first 
copies arrive in time for Christmas. Simply send your 
friends' names and addresses, together with your own 
and remittance* to cover each subscription to The 
Subscription Manager (G.3), PRACTICAL WIRELESS, 
Tower House, Southampton Street, London, W.C.2. 
An attractive Christmas Greetings Card will be sent 
in your name to announce each gift. 

* RATES (INCLUDING POSTAGE) FOR ONE YEAR 
(12 ISSUES): U.K. and OVERSEAS LI 9s. Od. 

U.S.A. $4.25. 

To make sure of your own copy why not place a regular 
order with your newsagent. 
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II +'TURN - OF -POST SERVICE 
We offer really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt to Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

MARTIN AUDIO KITS 
High quality, easy to assemble 111 -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 

2 Pre- ampllflerrwith volume control 87/6. Unit 3 Mixer Unit 79/8. 
Unit 4 Pre -amplifier with tone and volume controls 62/6. Unit 5 Main Amplifier 10 watt, 3 ohm output 55.12.6. Unit 7 Nish: Amplifier 10 watt, 15 ohm output 58.12.6. Unit 8 Power unit for unit 5 52/8. Unit 8 Power Unit for unit 7 565/, Unit 9A Special pre -amplifier for low output Pick -ups 55/, Unite 1, 2, 3 and 4 are available for stereo working at twice the 
prices shown. Smart plastic escutcheons are available for all combinations of units. Full details in the Martin Illustrated Leaflet, available free. H.P. Terms available on any combination of unite. 

SPECIAL LOUDSPEAKER BARGAINS 
E M.L 13 x Bin. Elliptical. 10 watts, 3 ohms.. 39/6. P. & P. 2/6. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mollard Circuits. * Log /Anti -Log, 500k, 1 meg., 2 meg. * Log /Log. 50k. 
350k. 1 meg 2 meg. * Lin/Lin 250k, 500k, I meg., 2 meg. AR 10/6 each. Postage extra. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase ALL POST FREE 

RECORD 
Cash Price Deposit Mthly /Pmts, 

GARRARD AUTOSLIM 
CHANGERS 

GARRARD AeUTOSLIM 88.17.8 £1.18.6 8 of £1 
De-Luxe ATO (Mono PU) .. 811. 9.0 O. 6.0 12 of 16/U GATR,TB8RARD AUTOSLIM 

GAARRARD 
(Stereo/Mono 5.4 22. 9.4 12 of 18/- 

(Mono PU plug in head) £7 18.6 81.10.8 6 of £1.4.0 GARRARD ATI LM (3009 L51) 
Low mass pick -up arm -(9TA 
Stereo Mono PU) .. .. £12.15.0 82.16.0 12 of 18/4 GARRARD A.T.S. 

A plug in on£7Ó 86 of 
2.B 

UA1(PC8 Mono P)) 5.1á a1.18.Ó of 51.0 B.S.R. LAIS 
(TCBS Stereo/LP/78) £Dg 15.0 £2. 8.0 6 of £1.4.0 

B.B.R. TU12 (TÓ8 
SINGLE 

PU) 23.17 8V gg1. 4.6 3 01 4.6 £1.1.0 B.S.R. GU7 (T08 Mono PU) £418.8 £1. 8.8 3 of £1.6.8 GARRARD SRP10 
(Mono PU) 55.9.11 £1.12.11 3 Of £1.9.0 

[RP 

TRANSCRIPTION 
1UNIIS b PHILIPS 

PS A above is (S/M a PU) 1d 
for é£,á11.ór1 2 of See 

18 8 

Gramophone Equipment List for details. 
our 

JASON F.M. TUNERS . 

We stock all parts needed tor the construction of these excellent tuners. All parts can bo supplied separarely but we can offer attractive reductions in price if all items are purchased at same time as follows: 
F3172 (less power), 27.15.0.4 FMT2 (with power), 59.12.6. 
FMT3 (lese 2pp,00wer), 59.96.; PDMT3(with power), 511.7.6. 

Hire Purchas0.e1Terrmsavailable. 
S10.14.6.; 
A fr ist. 

£14.12.& 

PHILIPS ELECTRONIC ENGINEER KITS 
The Philips EE8. A wonderful new kit for the beginner. Eight different circuits can be built including two radio receivers a gramophone amplifier and morse practice set. High quality components only are supplied including Mullard Transistors. No soldering required -all components can be used again and again. Price 54.18.8. post free. 
The Philips A20 Accessory Kit. This Is for use with the EE8 Kit and it makes possible construction of a further twelve circuits Including an Electronic Organ and inter -comm set. Important. The A20 kit cannot be used by itself and is only suitable for use in conjunction with the EE8. Price 23.9.6. post free. An illustrated leaflet is available free. Please send 3d. stamp for postage. 

MAINS TRANSFORMERS 
GILSON: W0741A, 7q5/- post 4/ - W0839 58/8, post 2/9; W01328. 
68/8. post 3/6; W01288, 68/6, Post 3/6; W01568, 96/ -. post 4/6; W01341, Choke, 

I.K4:3/ 

2y/ 
PARMEKO: P2631. 87/-, Poet 2/9 P2630, 57/3. poet 3/3; P2644. 80/, poet 4/ -; P2930. 43/-. post 3/ -; F2631, 59/6, post 3/3. 

SPECIAL OFFER PICK UP CARTRIDGES 
ERONE'1-TE 

105 Stereo/Mono Cartridge... List 59/4. OUR PRICE 
Mono 15/- complete with fixing IbrackeR t slid 

GCS and GCi 
All Post Free. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI- 
FIERS. Any will be sent free upon request. 

AMPLIFIER KITS 
We have full stocks of all componente for the Mullard 510. Mullard 3-3. Mallard 2 and 3 Valve Pre -amp. Millard Stereo, Mallard Mixer. Fully detailed list on any of these sent Upon 
request. 
Instruction Manual: All Mullard Audio Circuit, In "Clranite or Audio Amplifiers ". 8/5. Post Free. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
AVO Model 8 Mark W .. £24. 0.0 54.16.0 12 of 51.15.2 AV() Model 7 Mark II.. .. £22. 5.0 £4. 8.0 12 of £1.2.9 AVO Multiminor Mark 4 .. 59.10.0 21.18.0 12 of 4/4 T.M.K. TP10 .. .. £3.19.8 £1. 3.8 3 of 2.0 T.M.K. TP5S .. .. £5.10.6 £1.15.6 3 of 81.11.4 T.M.K. Model 505 .. 58.19.6 51.15.6 12 of 13/3 TAYLOR MODEL 121Ä . 510.10.0 £2. 2.0 12 of 1518 Full detalle of any of the above supplied free on request, 
The AVO Models 7 and 8 are both latest models from carrent pro- duction-not to be confused with Government Surplus. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Prim Deposit Mthly/Pmte. 
COLLARD STUDIO, latest 
model, two track. Bradmatlo 
Heads . £10.19.6 £2. 3.6 12 of 16/4 Four tracks, Marriott Heads £17.17.0 53.12.0 12 of 88/2 MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collard 8311 -V 2- Track 5 11.11.0. 8311 -4-V 4 -Track 812.12.0. 
Tape Pre -Amplifiers 
For Collard 8319 -CP 2 -Track 26.8.0. 8319 -CP 4 -Track 59.9.0. Drop through assembly for mounting 8319 Pre -Amp under Collaro 
Deck. 51.11.6. 
Carrying 

a 
Cases with speaker, For Conoco Deck and 8311 Ampli- 

fier, e,5.5.0. 
TERMS available on decks, amp. and oases. Ask for quote. 
MULLARD TAPE AND PRE -AMPLIFIER KIT 

We stock complete kits and all separate components for the 
Mullard Tape Pre -Amplifier. Fully detailed list available. 

"SYNCHROTAPE" RECORDING TAPE 
Low priced British tape, all reels fitted leaders. All post free. 
Standard Play: 600ft. (5) 15/ -: 850ft. (51') 18 /6: 1.200fí. (7') 22/6. Long Play: 900ft. (5') 18/6; 1,200ft. (511 22/ -: 1.800ft. (7-) 28/6. 

HI -FI LOUDSPEAKERS 
GOODMANS: ilette 81u., 55.5.7; Axiom 10in.. 46.5.11: 121n. 

51 
Axiom 

559 2.510.17.4: 2lAudlom Ii Basss2147 8í1 Trebax Tweeter. 
£8.10.2; X(15000 Crossover unit, 52.011. 
W IIITIÉLEY: HF1018 101n. 27.7.0.. HF1012 101n. £4. 
1íF818 Bin., 56.6.0; Tile 8in.. !{5.19.5; 110 Tweeter, 84.12.Q LT{Spf. 
Tweeter. £1.12.3: CX3000 Crossover unit 51.13.3; CXIOse Crossover unit, 52.2.0. H.P. Terms available on all speaker*. 

NEW MULLARD CONDENSERS 
Mollard Miniature Foil and Polyester condensers as used in the 
latest TV and Transistor sets. Postage extra. 
Miniature Foil. 30 volt working for Transistor seta .01mfd, 
71d.:.0 1fd, 9d.; .047mfd, 9d.; ,lmfd, lid. 
Polyester Tubular Capacitors. Moulded outer oase designed to 
withstand accidental contact with the soldering iron. Tolerance 
10%. 123v. range:.01mfd, .022mfd, .047mfd, all 9d. each. .Imfd, 
1/2 :.22mfd, 1/2 .47mfd, 1 /6; .Imfd, 3/ -. 

range: 
2 arfdfm4m/O1fa, ail 8d. eaach.047fd, 1/:.1mf 7f1.25 

OUTPUT TRANSFORMERS 
GILSON: W0696A, W0696B, 60/6. post 2/6. W0892. 75/., post 2/9. 
W0767 32/6. post 1 /6. W01796. 66/ -, Post 2/6. W1796A, 88/-, post 2/6. 
W0193í1. 92/6, post 3 -. 
PARTRIDGE: P3061 75 post 2/9. P4131, 75/-, poet 2/0. 
PARMEKO: P2620, 

75/, 
/9; P2842. 47/3, P2643. 49/8, All s post 2/0. 

P2641, 30/9, post 2/ -; P2928. 18/9, poet 2/ -: P2B32. 4plu8fß post 2/5. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to £5 minimum of 4/2. Over 85 
and under £10, 2/8. Over £10, no 
charge. Postage extra on CASH 
order under £5 except where 
stated. Postage extra on over- 
seas orders irrespective of 
palee. 

WATTS RADIO 
(MAIL ORDER) LTD. 

64 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47555 

Plome note: Postal business only from this address 
Callers welcome by appointment 

* HIRE PURCHASE TERMS 
Available 8n any Item. Repay- 
ments over 3, 6 or 12 months as 
below. Three months: Deposit 8/- 
in the E. Service charge 5 %. 
minimum charge 101-. Six 
months: Deposit 5/- in the O. 
Service charge 70 %. minimum 
charge 15 / -. Twelve months: 
Deposit 4/- in the t. Service 
charge 10 %. minimum charge 
20/ -. 
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IS THE REGISTERED 
THE WORD M XI-Q TRADE MARK 

REGD. 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP AND 
TECHNICAL PERFORMANCE 

OUR RANGE OF PRO- 

DUCTS IS SO GREAT THAT 

WE NOW HAVE TO 

REQUEST THE AMOUNT 
OF Is. 6d. FOR OUR GENER- 

AL CATALOGUE AND TO 

SAVE YOU POSTAL ORDER 

POUNDAGE CHARGE WE 

REQUEST SEND Is. 6d. IN 

STAMPS. 

MODULATED TEST OSCILLATOR MT0.1 
* Provides modulated signal suitable I.F. alignment, also trimming 

and tracking R.F. circuits. 
* Frequency is continuously variable from 170 -475 kc /s and 

550 -1,600 kc /s. 

* Suitable for the alignment of transistor receivers. 
* Operates from a single 9 -volt grid -bias battery (not supplied) 

which is housed within the unit. 
* The case is manufactured from steel and is finished in silver 

hammer. The front panel is gloss black bearing white lettering. 
Dimensions are Skin. x 4,!bin. x 3in. 

* Supplied with full operating instructions. 

PRICE 13 / 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 

study radio 
or 

electronics 
a new way! 

V 

NATIONAL EXTENSION COLLEGE 
A unique correspondence college offering 
modern technical home -study courses. 

These courses, run by fully qualified tutors, make use 

of every modern teaching technique and offer optional 
residential study at week -ends. Courses include: 

Elementary Radio 
A correspondence course in elementary radio engineering which 
Includes the use of home assembly kits 

Electronic Engineering (introductory) 
In association with CREI -the only correspondence tours 
recognised professionally in U.S.A. Includes hope study and 
practical. 

Send coupon for free brochure, stating course you are 
interested in, to: " 

nNational Extension College (ET) 
Advisory Centre for Education Ltd. 
57 Russell Street. Cambridge. 

NAM 

ADDRESS 

COURSE 

CHAS. H. YOUNG LTD. 

AERIAL EQUIPMENT 
TWIN FEEDER 300 ohm twin ribbon feeder, similar K25 
6d. per yard K35B Telecon (round) 116 per yard. Post on above 
feeder and cable 116 any length. 
COPPER WIRE, 14G., H/D 140ft. 2216; 70ft. 1116, P. & P. 216. 

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. I1 -. 
2 METER BEAM 5 ELEMENT W.S. VAGI. Complete in 

box with I- 214ín. mast head bracket. PRICE 491 -. P. & P. 3/6. 
SUPER AERAXIAL CABLE, 75 ohms 300 watts very low 
loss I/8 per yard. P. & P. 2/-. 50 ohm, 300 watt coax very low 
loss 119 yard. P. & P. 21 -. 
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 free. 
VARIABLE CONDENSERS All brass with ceramic end 
plates and ballrace bearings, 50 pF, 519, 100 pF, 616, 160 pF, 

7/6, 240 pF, 816 and 300 pF, 916. All fitted with rear extension 
for ganging. P. & P. 11-. Also Flexible Couplers, I1- each. 
SETS OF VALVES for AR88 (14) L3.10.0 post free. 
METERS. 3 }in. with 21in. scale, 0 -10 mA, 151 -; 0 -100 mA, 
P. & P. I16. 
THERMO, 21in. round 0 -2.5 amp, 716 each. P. & P. 116. 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone GEN 1635 
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A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

THE turn of the year is the 
time for three things: reso- 

lutions, diaries, and wild, wicked 
speculations about the year to 
come. 

Take a look at any daily 
paper; any weekly periodical; 
any monthly magazine. You will 
find the sages and the pundits 
solemnly pontificating on the 
prospect that lies before us. 
Never a word, you'll note, about 
the equally emphatic predictions 
of yesteryear. Unless, by some 
twist of chance, the random 
shaft of prophecy hit the mark 
and became fact. 

This column has learned its 
lesson about resolutions. Wilde 
observed accurately that the 
fatality of good resolutions is 
that they are always too late. He 
might have added that the fatuity 
of the bad ones is that they 
are always too easy to keep. 
Like the resolve made to 
wrap each joint firmly before 
applying the solder:later regret- 
ted when one discovers the com- 
ponent was fastened to the wrong 
tag. Or the determination to 
build and test all those coveted 
pieces of equipment; usually 
resulting in a heap of half -com- 
pleted junk in the corner of the 
outhouse. 

No, the only resolutions your 
scribe will impose are the few he 

A heap of half -completed junk. 

expects Othcls IL) 

Writing legible letters, enclosing 
stamped, addressed envelopes, 
keeping strictly to the point . . . 
especially when writing to the 
Editor. 

He could add also some opti- 
mistic hopes: that manufacturers 
of radio equipment would resolve 
(a) to be a little less enthusiastic 
when applying the power screw- 
drivers to those dinky -headed 
self- tapping screws; (b) to eschew 
the plastic knob that disintegrates 
when threatened with removal, 
and (c) to provide some sort of 
service data on the tangled 
mystery their clever advertising 
has sold us. 

Or, to be even more optimistic, 
to hope that the radio trade 
would regard the questing ama- 
teur as a friend and not a poten- 
tial rival. Would 'supply, not 
necessarily at less than full profit - 
making prices, the asked -for 
spares across the counter. But 
that would imply a revolution 
rather than a resolution. 

Diaries: what of them? There 
is no lack of exemplary material. 
But the famous diarists of the 
past do not seem to have included 
a radio pioneer among their 
ranks. Pepys was, it is true, well 
versed in the art of communica- 
tion: but mainly on the wave- 
length of serving- maids. Dampier 
had something of the right idea, 
stuffine his rolled manuscripts up 
his hollow, bamboo rods for pos- 
terity to find. And as for John 
Evelyn. though he was a Fellow 
of the Royal Society, it is hardly 
likely he could whip up much in- 
formation on electronics at the 
end of the seventeenth century. 

Nowadays, we are all too busy 
to bother with more than the 
cryptic ideograms that may once 
have been meant as reminders 
about those standard faults and 
useful formulae. Pages are 
covered with strange snippets of 
circuits and figures that bear no 
relation to anything, least of all 

No. 5 
Bring in 
the New 

Pepys was well versed in the art 
of communication. 

the date at the head of the page. 
Interspersed With odd shopping 
lists, telephone numbers now es- 
directory, and addresses of bank- 
rupt firms that were once the 
source of our bargain lines in 
spares. I can trace the progress 
from a Short -wave Two to a 
Communications Double -Super 
that never did reach completion. 

Leafing through old diaries, 
which one dare not throw away 
in case the information comes in 
handy, is a pleasure akin to 
browsing through the musty back 
numbers of P.W. But some of tho 
entries seem completely foreign. 
Wilde was right to Observe that 
everyone should keep someone 
else's diary. It certainly looks as 
if someone else was keeping 
Henry's during the stereo up- 
surge of '58. How else to account 
for those enthusiastic entries: 

" Double amp - try feedback 
over balance .. " or 

" Speakers - Z2 + Zo = ? ? ?. 
Match Trans. 8mf series ... ". 

"Back -to -back cardioid -sound 
cancellation? What price Blum - 
lein?" 

Perhaps the most interesting 
part of the modern diary is the 
" specialist " section. We find 
ranks of these handy pocket 
compendiums in the bookshops. 
Whether you are a Boy Scout, an 
engine- driver, a rose -grower, a 
radio fanatic or a plain and 

-continued on page 898 
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PART 4- FEEDBACK IN TRANSISTOR 
CIRCUITS 

Understanding 
SEMICONDUCTORS'BYLEMRE 

CONTINUED FROM PAGE 774 OF THE DECEMBER ISSUE 

TRANSISTOR amplifier gain also depends on 
the interstage coupling. This consists of the 
emitter - collector capacitance, impedance 

matching between stages and the working 
frequency. 

The gain of an amplifier may be altered by 
taking some of the amplifier output and feeding 
it back to the input. This method is known as 
applying feedback. 

Feedback may be split generally into two main 
categories: Positive feedback, negative feedback. 

When positive feedback is applied to the input 
terminals of an amplifier it is additive to the input 
signal and therefore it can be said that the 
amplitude of the input signal is effectively 
increased. The gain of the amplifier stage itself 
is constant; the amplitude of the input has 
increased, hence the output amplitude will also 
increase. The apparent gain of the amplifier has 
then become greater with the application of 
positive feedback. 

Fig. 25 shows the input signal, the signal fed 
back and the effective value of input due to feed- 
back. The input and feedback signals are in 
phase. 

Input 
Signal 

Positive feedback 
signal 

Negative feedback is that feedback which, when 
applied to an amplifier, makes the effective input 
signal smaller; the output signal is then also made 
smaller. Stage gain will then appear to decrease 
by applying negative feedback. 

Fig. 26 shows diagramatically the effective value 
of input signal due to negative feedback. 

Input and feedback signals are in opposite phase 
or 180° out of phase. 

The application of feedback to a circuit may 
have several other effects on the functioning of 
that circuit, otherwise there would be little need 
to ever apply negative feedback. 

A most important effect is on the working 
frequency range or " bandwidth". 

Although positive feedback Increases amplifier 
gain the bandwidth is made smaller. If an 
amplifier is required for small frequency ranges 
only, or even for a fixed frequency, positive feed- 
back would be ideal. 

Negative feedback increases amplifier band- 
width. This would be used in a circuit which 
required a stable gain of a wide frequency range 
such as an audio amplifier used for both speech 
and music. 

Input signal 
with 

feedback 

Fig. 25t The effect of positive feedback on the input signal. 

Negative feedback 
signal 

Input signal with 
feedback 

Fig. 26t The input signal with negative feedback applied. 

Unintentional feedback in the 
circuitry may take place due to 
component positions. Two resis- 
tors connected in the circuit, side 
by side, will act as a small value 
capacitor. Component positions 
are of more importance in valve 
circuitry than in transistor cir- 
cuitry due to the larger component 
sizes but are still of some impor- 
tance. 

Too much positive feedback 
could drive a transistor into cut- 
off or saturation, whereas negative 
feedback may dampen the input 
to such a degree that no output is 
obtainable. 

Feedback is also used exten- 
sively in a series of electronic cir- 
cuits known as oscillators. 

A pendulum is an analogy to the 
oscillator. 

The mechanical movement of 
the pendulum is such that if some 
force is not present to sustain the 
swinging action the sweep angle 
decays due to friction losses at the 
fulcrum and a minute amount of 
windage. 
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SOUTH SUPPLIES 
(ELECTRICAL LTD.) 

Poet order. to 85, Old Rent Road, London. S.E.1 

95, OLD KENT RD. S.E.1 
72, BOROUGH HIGH ST. &E.1 
90, HIGH ST., EDGWARE 
17, WOODFORD AVE. ILFORD 

BER 5810 
HOP 2126 
EDG 6751 
CRE 4815 

EECO Model S.E.378 
Push Button 20,000 O.P.V. Tat Meter 
O.C. Volts. 0 -1 
IO.50.250.500- 
1000 A.C. 
Volts U 

-11 -50- 
250 -500 
-101100 

Uurreut 0- 
.10A, 10mA. 
0mA. 
Resistance 0 -5K 0.50001: 0 -551 ft. 
loductauce 50H- 5000H. Capacitance 
150pF- Ú.4020F. D.B. -200 +22DB 
200 SODII. The simplest and most 
efficient meter ovni 

Othe 
market at Lee's 

below, iealue e ÁJ.15.0 P.2 /0 P. 

ESCO Model S.E.550 
100.000 O.P.V. PROFESSIONAL TEST 

METER 
Highest toeursor 
3% on D.C.V. 
-amps -ohms. 
4% on A.C.V. 
D.O. Volts: 
0.0.5.2.5-10-50 - 
250 at 100,000 
U.F.V. 
0-500-1000 at 
35,000 O.P.V. 
A.C. Volts: 
0.2.5.10-50-250 - 
1000 at 12,500 
O.P.V. 

1).0 Amps: n -1 0µa at 5U0mt'. 
1 1'10II -2.5mA- 250mA -10 at 150mA. 

Res stance: 0.20: 2n, 200k -20k. 
100k -lUk -1600 Centre Seale. 

Decibels: -20 to 62 (0)113- 0.775v1 

£7.19.0 P. g P, 

HOMEY 
Translator 

tape Ileeor der 
Power output 
la0m W Freq. 
res petite 
10040,000 
U.P.e. Rea 
ording D.C. 
bias i track - 

Wow and 
Flutter lees 
than 2% 
Signal to 
home ratio 
25db (1,0Ú0c /e). Built in 21in. p.m. 
speaker. battery life approx. 10 hours. 
Remote control switch on microphone 
gives many more wee to this tape re- 
corder. It also has a built lu amplifier 
socket for telephone amplification. 
Many other uses. It comes complete 
with microphone, personal earpiece, 
gin. Tape, Spare spool, Batteries. All 
this for ONLY 25.16.0. plus 5/8 P. A P. 
(Fully guaranteed). 

SUN 
ACE 
4 transistor 
new push 
b t t o n 
Super de 
luxe tape 
recorder eir 
cult 4 tram. 

Re- 
cording D.C. bias 4 track built in 211u. 
P.M. speaker. Recording time 17 mine. 
approx. on 200ft. tape. Batteriee 1 U'2- 
1 PPS. Complete with crystal micro 
phone, personal ear phone, 200ft. tape 
and reel, spare spool carrying strap and 
batteries. Wonderful value. At only 
24.16.0. plus 4/9 P. A P. Fully guaran- 

g!IIWIIStt0118111IIlIIIBllllllt 

fiAte-- 
' 

rfifv. ; . 

TECH. MODEL PV -58 VACUUM 
TUBE VOLTMETER 

Finest design for atable and accurate measure- 
ment. 1% tolerance on all resistors. large design 
41n. 200/a meter for accurate readings 11 meg. 
ohm Input. 
Ranges: 

-D.C.V. 0.1 5.5.15 -50- 150 -500- 1500V. 
+D.C. V. 0- 1.5- 9- tL -S0. 150- 500.1500V. 

A.C.V. 0. 1.5.5- 15.50- 150. 500 - 1500V. AXIS 
0 -1 4- 4- 14- 40- 140 -1400.4000 P.P. 

Realstande: 2 ohms to 1000 megohm. 
Decibels: -10d11 to + 60dB. 
Operation: 220/2400 A.C. Size 7 x 49 w din. Each teeter i: supplied brand new and fully guaranteed complete with probe and operat rag IMtruetione. 

The finest value in testers available at only 19 £12..6 P. & P. 
Complete L L .7 8/0 P. 

EECO MODEL S.E.I00 
TRANSISTORISED VARIABLE 

D.C. POWER SUPPLY 
Meter Ranges: Voltage Range: 
Volt 0.20 V.D.C. 0.20 Volts 
Current 0.20mA Continuously 

0.200mÁ variable 
Maximum Current Cap. 0.10V. 206mA Intermittent, 0.20V. 150mA autlnuouslF 
Impedance eooree: Current position. 3.3 ohms. Voltage position 0.2 ohms. Power input: 220/240 V. Size 6 x Si x 231n. 
Fuse: 0.5 amp slow blow in U.C. circuit. 

The extremely wide variable voltage range, low A.C. ripple and source impedance of the S.E.100 makes it e most satisfactory power supply to operate transistor radios, hearing aide, pre- amplifiers, Instrumente and other electronic devices under repair. The B.E.100 can be used in television and radio servicing. as an A.V.C. or voltage source as a D.C. filament supply operate relays. recharge small batteries and light electro plating ce in dentistry. £6 e10.0 P. & P. 4/8. Fully guaranteed and complete with ici test lead, oros. clips and operating instructions. 

EECO MODEL S.E.200 MINI -LAB 
TESTER 

This remarkable metro ha* seven test Instruments 
packed into one pocket afae case which can be taken 

and used anywhere. 
Resistance Substitution 1000 - 1KD - 10E0 
1001( f) - Oda. Capacitance Substitution .002mfd - .005mfd.. 02mfd - .1mld and 10mld. 

R. F. Signal Generator Frequency Lived at 445 Kc (adjustable to 700 Kc) output 35131V approx. Audio Generator Frequency 400 c/s Output S5m /v approx. D.O. and A.O. Frits. 4 rungs. 0.15 -50- 150.500 volts at 4000 O.P.V. R.F. Field Strength Indicator Frequency range I to 140 Me. Antenna 5 sections, length 10111.1. Sise 0 it 21 x 31in. 
The Mini-Lalo le completely battery operated and suitable for quick checks in the service shop and Home Service culls £8e19e6 each, 

With Tat Prods, and Battery Fully Cuarau:ced. 7 Camp1aG 

SECO Model MS4 
FLOOR STAND 

Relght dully opened 5591n. 
Fully closed 331n. Three 
sections fully teleeeopie. 
I or tin. ale. adaptor 
Price 36 / 6 ea.. P. & P. 

Heavy cast iron base. 

Wonderful valus 

MC 110 

CRYSTAL 
HIC. 

26/6 
P. & P. 

2/0 
with on /off switch and holder. 
Satin chrome tlulsh. 

NEW!!! NEW!!! 
C5161-High Impedance Crystal 
Mic. with built -in on/off Switch. 
Complete with Table Stand, Plug - 
In Mic. lead and neck holder, all In 
a wonderful erotic chrome finish. * VALUE AT 33/6 ;1.1 

P9 

MD 17s n 45 DYNAMIC I & P / MC p ) 

Sensitivity -55 tlLltl Impedance 
dB at 1000 3 hOK 0 
non -directional, latest American 
design. 

ACOS 45 
Die cast, band shaped body. Special offer 12/8 plus P. & P. 2/6. 

MULTI METER BARGAIN. EECO Model 220S. 
4,000 O.Y.V. on both A.C, and D.C. D.C. volts 0- 5- 25.128.500.2800, 
A.C. volts 0.10.50. 250.1000. D.C. current 0.25011A- 0- 250mA. Resistance 
0 -IO K 0.0.1mog G. Decibels -20 to + 22 dB. Meter sloe 49 x 81 x lini. 
Complete with test proda and battery. Wonderful Value at OSI- plus 
8/- P. & P. ".. 

RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE 
Freq. Rea. 80- 12,000 c/s. Sensitivity 1801n V/cm /sec. Load imp 100 pt 
Complete with Sapphire Stylus. OUR PRICE 12/6 each, P. P. 1 / -. 

RONETTE STEREO O.V.S. TURNOVER CARTRIDGE 
with 2 Sapphire Stylus. OUR PRICE 19/9 each. P. A P. 1 /.. 

EECO 4-Ch. Transistorised 
MICROPHONE MIXER 

49/6 
Poet 
paid 

Dive all your re- 
cordinge that pro- 

fee Iona touch. The Ecco mixer allows 
you to mix 4 signale such as-Mie-tape. 
records and tuner loto a single output. 
Wonderful for group, amateur, 
recorders, etc. 
Gmranreed to give houe of pleasure. 

FAMOUS MAKES 
AMPS & PRE -AMPS 

at Vastly Reduced Prices 
3/4 watts, 84.15.0. 4/5 watts, 25.7.6. 
5/5 Stereo, 211.5.0. 10 watt with 
e parate Pre -amp. 214.8-6. 80 watt, 
515.2.8. 50 watt, 620.14.8, Tremolo 
Unit, 23.15.8. Tape Peealnp, 18.10.0. 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
4 Transistor 

Output 200 mad l.ow and high gala 
Inputs to operate 80 speaker. 
Wonderful value 31/6 P. it P. 

Complete with operating hottuct/ons. 
A GENUINE 4 AMP BAT- 
TERY CHARGER for Only 

45f- P. & P. 4/6 

Made in England to our own aped/low 
tlou and fully guaranteed. High -low- 
Med. change rate. BV. o 12V. Selector 
Ping. 0)0/250V. Maine Selector Ping. 

4 amp Cartridge Pose protection, com- 
plete with mains lead charging lead sad 
crocodile clips. 

PERSONAL CALLERS ONLY 
Th, Very latest Super Slim Line Auto- 
changer Record Player. Built and 
ready to go. Incorporating the new 
B.S.R. DAIS Super Slim Deck in the 
latest deafen cabinet. 29 watt output 
with tone and Volume 
Controls. Fully Guaranteed 11 goal. 
VANTONE MAINS RADIOS 
S valve superhet with built in Ferrite tuning 

bar. 

plue 
F 

3i9 

Fully 
teed. 

This wonder- 
NI little radio 
will receive 

all stations on hied/wave loud and clear ins Luxembourg. Ideal for bedrooms 
kitchens or as a second malm radio. 
INTERCOM BABY /ALARM 

Fully transistorised. Sloe 4 x 25 x 1In. 
Complete with 60ft. of twin Ilex. 
batL Push to call on sub statics. Posh 
to talk on master' and volume 

Our Pride 55/6 P.` 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave 

Transistors Superhets:- 
P50/ IAC Oscillator Coil for 176 pF tuning --. ... ... 574 ea. 
P50 /2CC 1st & 2nd I.F. Transformers ... ... ... 577 ea. 
P50 /3CC 3rd I.F. Transformers ... ... . 61- ea. 

All mounted in individual cans ¡bin. diam. x lllin. 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 ... ... ... ... 2r- ea. 

VALVE RECEIVER COILS 
Our individual "H" type iron -cored coils are without equal for the construction of a wide range of 

receivers. For the simplest T.R.F. sets covering one or more wave -bands the Aerial and H.F. Transformer 
coils are ideal. The standard superhet circuit using the ever -popular triode -hexode frequency change 

layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different 
bands ranging from 12.5 to 2,000 metres. For a really high -performance receiver an R.F. stage can be 

added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating 
such a layout. 

H Coils 319 each. 

WEYMOUTH RADIO MANUFACTURING CO. LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

BUY AND BUILD STAGE BY STAGE 

SHOWN 
HERE 

5-stage selector. Tone Control and Pre -amp Stages. 
In Stereo complete with attractive escutcheon. This, 
with two amplifiers and power supply comes to well 
ender C30. 

4mARTIn_ 

FROM A PRE -AMPLIFIER TO 

A 20 WATT INTEGRATED HI -FI 
STEREO ASSEMBLY 
* FULLY TRANSISTORISED PRE- FABRI- 

CATED ADD -ON UNITS. 

* PROFESSIONAL STANDARDS OF 
PERFORMANCE AND APPEARANCE. 

MARTIN AUDIOKITS are the most efficient and imaginatively designed 
kits ever. Connections are arranged to enable you to expand your assembly 
stage by stage with ease. The range includes a unique 3- channel mixer as 

well as other important pre -amplifier stages, and you can choose 10 watt 
power amplifiers with either 3 or 15 ohms output. Martin equipment can 

be used for all true hi -fi requirements. Power pack Units are also available. 

We shall be pleased to send you the latest leaflet. 

MARTIN ELECTRONICS LTD. 
154/5 High St., Brentford, Middlesex. Phone ISLeworth 1161/2 

ADVANCE 
NOTICE 

An F.M. Tuner will shortly be ready to add to 
your Audiokit assembly or existing audio 
equipment. Send coupon for details now. 

MARTIN ELECTRONICS, 159 HIGH ST., BRENTFORD, MD'SEX., 
Details of all MARTIN AUDIOEITS please, iueluding F51 Tour, 

NAMB 

ADDRESS 

L.BLOCK LETTERS P.W.7I 
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Right hand side movement 

Time 

Left hand side movement 

Suppose a pendulum were to be set in motion 
but, instead of leaving the movement to die away, 
a small force is used at the end of each swing to 
make up for the friction and windage losses, it 
would be seen that the pendulum would swing 
indefinitely. 

If the length of the pendulum were shortened 
the pendulum would swing to and fro more 
quickly. Conversely if the pendulum were to be 
made longer the number of swings per second or 
swing frequency would decrease. 

Considering one swing of the pendulum. starting 
from the centre and plotting the vertical movement 
of the weight against time. a sinusoidal wave is 
produced as shown in Fig. 27. 

Several types of osci:lators exist using either 
inductors and capacitors (LC) or resistors and 
capacitors (RC) to produce oscillation. 

If a capacitor and inductor were connected 
together in parallel as in Fig. 28 and a battery 
applied across them for a moment, allowing the 
capacitor to charge up to the voltage of the battery 
and then (thè battery) withdrawn, the capacitor 
would discharge into the inductor, producing a 
magnetic field around the inductor. This would 
then be converted into energy to recharge the 
capacitor. 

It is impossible to obtain an inductance with 
zero resistance. therefore a certain amount of 
energy would be lost on each oscillation. 

This parallel circuit would act similarly to the 
pendulum in that the oscillations would fall away, 
also the oscillations would be of a sinusoidal form. 

It was explained that, by applying a battery 
across a capacitor and inductor in parallel and 
then withdrawing it current in the parallel circuit 
moved to and fro sinusoidally with an amplitude 
decreasing in size with time due to . resistive losses 
in the inductor. To enable the parallel circuit to 
produce an oscillation of constant amplitude, 
feedback must be applied. The type of feedback 
must be additive to the oscillation, therefore 
positive feedback must be used. 

A transformer or two inductors in magnetic 
coupling has an inductance due to factors con- 
tained by both coils. A transformer may also 
produce a 180° phase shift in currents flowing 
through the coils. 

A grounded emitter amplifier produces a 180' 
phase shift between base current and collector 
current; 360° phase shift may be taken as no phase 
shift as one cycle of oscillation spans 360'. One 

Fig. 27 (left): Plotting the movement 
of a pendulum against time produces 

a sinusoidal graph. 

Fig. 28 (below): The parallel LC 
arrangement for oscillator circuits. 

winding of the transformer in the collector circuit 
of the transistor would produce a 180° phase shift 
between the collector current and that flowing in 
the second transformer coil. The base current 
would then be in phase with the current in the 
second transformer coil. If the second coil were 
to take the place of the inductor in the LC parallel 
circuit the induced current in the second coil would 
be of such a nature so as to aid the natural 
oscillations. Providing this feedback is of 
sufficient magnitude to overcome losses the circuit 
would oscillate at a constant amplitude. 

The basic idea of this system is shown in 
Fig. 30. 

Fig 31 shows a circuit diagram of such an 
oscillator. Ri, R2, Rs and C3 provide biasing 
between base and emitter. The value of inductance 

L.C. 
circuit Amplirier 

Fig. 29: Explanatory diagram of the LC oscillator. 

Fig. 30: Circuit of an LC oscillator. Cl prevents the bass 
from shorting to earth. 
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is a combination of factors in Ll and L2. 
Frequency of oscillation depends on this com- 
bined value, known as mutual inductance, and the 
value of capacitor Cl. 

On application of the voltage source a voltage 
is seen across Cl and L2 in parallel. Cl will 
charge and begin to discharge through L2. This 
will change the voltage difference across Cl, thus 
changing the potential at the base. A change 180° 
out of phase with this will be seen in coil Ll due 
to amplifier action and hence fed back into the 
coil L2 with a further 180° phase displacement. 
Energy would normally be lost in the coil L2 but 
due to the feedback via Trl and LI, oscillation is 
able to continue at a fairly constant amplitude. 

There are two main methods of obtaining an 
output from this type of oscillator; normal ampli- 
fier output may be taken from the collector (point 
A in Fig. 30) but very small values of current only 
may be drawn, otherwise oscillation will cease due 
to lack of feedback. A more common method is 

to use a third winding on the transformer (B in 
Fig. 30) from which slightly larger values of 
current may be drawn but whose presence changes 
the mutual inductance value of the transformer 
and hence the frequency output. 

There are other types of LC oscillators using 
feedback in a similar manner to the one in Fig. 30 
but there is not space to deal with them here. 

RC oscillators are also of several types and 
again only one shall be dealt with here -the 
" phase-shift" oscillator. 

The phase -shift oscillator is allowed to oscillate 
at one frequency only, which is determined by the 
values of capacitance and resistance used in the 
" phase -shift network ". 

Similar to the LC oscillator, a grounded emitter 
amplifier is used to amplify the oscillations but 
an RC network is used to provide feedback in 
place of the inductive method. 

The circuit shown in Fig. 31 provides a current 

Fig. 31 (right): A CR 

circuit giving 60° phase 
shift. 

Fig. 32 (below): 
Phase shift oscil- 

lator circuit. R4 

C2 

I 
Input 

1_ 

R Output 

phase shift of 60° between input and output, 
therefore three of them connected in series would 
give a 180° phase shift. 

Fig. 32 shows the diagram of a phase -shift 
oscillator. 

Rs, Rs, Rs and C4 provide the base- emitter 
biasing. Rs is also a part of the phase -shift 
network. Obviously there are several losses in the 
CR network and to overcome these the amplifier 
stage should have a gain of at least 29 times. 

The output is taken from the collector of the 
transistor. 

Part S follows next month 

PHOTOCONDUCTORS 
-continued from page 848 

0.6V and the lamp is off so that the volume con- 
trol is up at maximum output. Now Sl is switched 
to VR1 the " decay " control: Cl slowly charges 
up through VR I, the voltage across the lamp rises 
and the resistance of the photoconductor :falls so 
that the volume control output decreases, reaching 
its minimum when Cl is fully charged; the volume 
control is now off. 

Now SI is switched back to VR2: Cl slowly 
discharges through VR2, the lamp voltage falls 
etc. -the whole cycle being repeated in reverse 
until the initial state with Cl completely dis- 
charged and the volume control at maximum is 
reached. 

With the values of Cl, VR1 and VR2 given, the 
attack and decay times can be varied from several 
seconds, down to practically instantaneous. If 
longer times are required Cl may be increased to 
1,000µF or more. 

In this article the writer has described only a 
few of the possible applications of photocon- 
ductive cells. They are a comparatively recent 

device and many manufacturers in Great Britain 
and the U.S.A. are working on improved forms 
and new applications. Their use to replace relays 
in switching circuits has perhaps the greatest 
potential at present: a neon lamp or electro- 
luminescent panel can control several photo - 
ductors, switching them from virtually open - 
circuit to virtually short- circuit by means of its 
light output. The most important improvement to 
be made in these devices is a great decrease in 
their response time, at present over one tenth of 
a second. Cadmium Selenide cells can bring this 
down to one hundredth of a second and other 
compounds may bring it much lower. Other photo- 
sensitive devices of entirely different principles are 
also becoming available and the ultimate value 
of the photoconductor cannot yet be judged, but 
it is safe to say that it will be with us for many 
years, assuming greater importance as improved 
forms become available. 

Acknowledgement is made to Ericcson Tele- 
phones Ltd. for permission to use their published 
data on the K42. 

The K42 is available from Service Trading Co. 
at 8s. 6d. It is not available direct from the 
manufacturers in quantities less than 500. 
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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 le good enough for CODAR-Mullard, Brimar, Jackson, Deneo, Electroniques, Thorn, A.E.I. are Just some of the famous names built into CODAlt equipment. CODAR-KITS are supplied with clear pictorial diagrams and easy tO follow instructions-no technical knowledge or special reels are required for complete success. Build your Short Wave Station with CODAR-KITS and enjoy peek performance and world wide reception previously possible only from much more expensive equipment. 
For adatrated leafiett givinD Fullest details Send 6d, n stamps. 

CODAR R.P. PItErSELECTOR. Will conaiderably improve the performance of any superhet receiver. "Results are amazing." "Well worth the money." MODEL P.R.M. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up to 20dB gain plus substantial image refection, improved signal/noise ratio and seleotivity. Selector switch for either dipole or single wire antenna. Power requirements 180-250 volts 12 M/a H.T. 6,3 volts .3 amp LT. Size Min, X lin. x Ready built, complete with cables, Plugs and instructions, 24.17.6. Catr. 3/-. MODEL Pat, SOX. Self powered version for 200-250 V. AC. and also provides 
26 M/a st 200V. H.T. and 6,3V. 1 amp LT. for other aecessories. 27.2.0. Carr. 3/-. 

CODAR "Q" MULTIPLIER. MODEL 11.Q.10. For use with any euperhet receiver with an I.F. between 460 and 470 Kc/s. Provides considerable increase in eelectivity for either peaking or rejecting a signal on AM, CW or BBB. Both PEAK and NULL functions tuneable over receiver. I.F. passband. B.F.O. facility ineluded. Site lita. x lin. x 41. Power requirement. 180-250V. H.T. at 5 bi/a 6.3V. .3 amp L.T. Ready built complete with cables, plugs and instructions, 28.15.0. Carr. 3/-. MODEL Rea, 10X. Self powered version for 200-250V A.C. and also provides 26 Mis at 200V. H.T. and 6.3V. 1 snip L.T. for other adoessoriel. 26.6.0. Carr. 3/-. 

CODAR A.T.11. lit WATT I BAND TRANSMITTER. The newest, most compact transmitter for fixed or mobile use on 160/80 metres. "The tiny TX with the BIG voice." Size only Din, x 61n. x 4in. (Base area is less than two-thirds of this pa(e.) High stability new type calibrated V.F.O. 1.8-2.0 Mc/s and 3.5-3.8 Mc/s (up to 
4 Mc/e export), Air-spaced CODAR-QOIL Pi-net output. P.A. Plate current meter plus neon indicator. Plate/soreen modulator. AM/OW switch and Panel key Jack. Plug changeover fort or 12 volt heater supply. Ready built 216.10.0. Oast 4/-. A.T,5 POWER SUPPLY UNITS. Type 250/8. For 210/250V. A.C. with Sunlit 
neon standbY/transnilt indicator. ge.m. Carr. 8/-. Type 12/MS 12V. tar 
by/Net/Transmit and aerial ohaneeover, switching, stabilised V.F.O. supply, 
power supply unit available shortly. (u.. Terms Avallable) 

each. Instruction Manual only, 2/- (credited on order). Electrloal Bandepread 

CODAR-KIT MINI-CLIPPElt -OUR FAMOUS SHORT WAVE RECF3V655. * 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 3918. Carr. 2/6. Extra Coils 4/11 

available. Provision to add 2 translator 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 2/3 ohm peaker. * Valve line up: ECC81, EL134, EZ80. CODAR-KIT CR45 complete with elves. 3 coils (10-28. 25-75. 60-176 metres) and 11 page Instruction manual (LESS Cabinet). 87.6.0. Carr. 4/6. CR.411 CABINET. 121n. x 511n. x 71n, with sliding door for easy coil changing. 28/8. Extra coils 4/9 each. Instruc- tion manual only 4/. (credited on order). (Can now be supplied ready built-price on request.) (11.P. terms available.) 

CODAR-HIT CR 66 COMMUNICATION RECEIVER. The finest superhet kit ever offered. * Covers 540 Kne-30 MOO in 4 bands. Separate electrical bandepread. *Factory aligned Coll unit and I.F. Transformers. * Regenerative I.F. stage for maximum gain and B.F.O. 
C.W. reception. * Power output 3 watts for 2/3 ohm speaker. * Panel controls: Aerial Trimmer, A.V.C., Standby, 

Bandswitch, A.F. Gain, IF. Gain B.FD., etc. * Valve 
line up: ECH81, El3F89, ECM, EL84, EZ80, EM(14. * Size 
16in. x 61m, x 81in. CODAR-KIT CR Pl. Complete with 
CR 68 "El" Meter Model Kit 21. o.0 (Ready-built2 
17 page instillation manual. (Ready-bull t 2.10.0). 
Carr. 7/6 extra on all mode s, (11.1'. ternis available.) In- struction Manual only. 7/6 (credited on order). 

AS EXHIBITED AT THE 1964 
R.S.G.B.RADIO COMMUNICATIONS EXHIBITION 

CSMAR RADIO COMPANY 'BANK HOUSE. SOUTH WICK SQUARE, 
G3IRE GZHGQ Southwick, Sussex, , Tel. 3149 

Cesods¡ Ceder Sadist ef Caw* breed, Omer*. 
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UNUSUAL 

IGE SPEAKER 

SYSTEM 

60LUMNE 
An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 
fitted with a good 8in. 
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 E3.15.0 for 8' model. Recommended 
8' unit -Super 8/RS/DD E6.14.2 including 
purchase tax. 

Price £4.18.0 for IT model. Recommended 
IT units -Super IO /RS /DD E10.18.8; Golden 
10 /RS /DD £7.17.5;10" BronzejRSjDD£4.12.9. 

Prices include purchase tax. 

Suitable concrete pipes can be purchased 
from builders' merchants at about 12/6 
and 17/6. 

Descriptive leaflet free on request from 

WHARFEDALE WIRELESS WORKS LTD. 

IDLE BRADFORD YORKSHIRE 
Grams: Wharfdel Bradford 

Phone: Idle 1235/6 

January, 1965 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Five jack 
socket in- 
puts, four 
with separ- 
ate mixing 
volume con- 
trols, and 
one input "straight 
through ". 
All inputs 
are of 
very high 
sensitivity. only 10 
millivolts 
input is 
required for 
full output. 
m a k i n g 
them suit- 
able for all 
types of gui- 
tars and microph- 
ones. Separ- 
ate Bass 
and Treble 

controls, giving a wide range of lift and cut. Separate master 
gain control. Tremola speed and depth controls. Jack socket 
for remote tremolo switching. Outputs for 3 and 15 ohms 
speakers. Valves used in the 30 watt and 50 watt amplifier 
ECC83. ECC83, EL34, EL34, GZ34. In the 15 watt, amplifier ECC83. 
ECC83, EL84, EL84, EZSS. An extra valve ECCr3 is used in the 

is solidly made of 18 gauge steel. 
complete 

silver grey hamme 
and 

Size 12 x 8 x 64 inches Sigh. 
PRICES - 
50 watt with tremolo 820.10.0 
50 watt less tremolo £19.10.0 
30 watt with tremolo 815.10.0 
30 watt less tremolo £14.10.0 
15 watt with tremolo 812.10.0 
15 watt less tremolo £11.10.0 
Add carriage 10/- any amplifier. Send for free desorlptive leaflet. 

STROUD AUDIO 
PAGANI I LL LANE, STROUD. GLOS. Stroud 783 

Phone & CO. (LONDON) Stamp 

ILFord 621/3 Romford Road, Manor Park, E.I2 For Free 

6001/2/3 Liverpool St. -Manor Pk. -10 mins. List 

EX- RENTAL T.V. SETS 
Coloured FREE - --.r 171n. 
LIST. Demonatra ' . E11.10.0 
tions daily from ' t 

our large selection ) k 14in. 
4 4 b {fiP; l £7.10.0 

12 months written 
guarantee. Carr. 14ín.20 /- 

17in. 301 - - 
Channels for all 

, 

Personal Col- 
areas. lectionAdvised 

21 in. 

REGUNNED 

99/6 

TUBES 
y Guaranteed 

..1 one year 
Carr. 1016. Add 

ti 101- refundable 
on OLD TUBE 
(110° Tubes in 

stock). 

17 in. 79/6 

15,14 
59/6 

12 in. 

EX- MAINTENANCE TESTED TUBES 
I7in. - 351 -. 14ín. - 15?-. 

Carriage SI- Satisfaction Guaranteed. 

Telephone 

Handset 

1516 pair 
' 

G.P.O.pattern House 
toWorkshop,garage, 
inter- office, etc. 
Works off any small 
battery. P. & P. 416. 

AERIALS. BBC /ITA combined Loft and room 
aerials -From 25i -. 
BBC2 /UHF and colour aerials -From 28/e. 

SEND FOR FREE LIST. 

CALVES 8d. each. 1,000's available. Send for 
List. 
CONDENSERS. 100 -10/ -. Vey. Assorted 
electrolytics and IA's. P. a P. 2/6. 
V /CONTROLS.& 202/10/-. A selection of type. 

SPEAKERS, 7/9. 6in., 810., 7 s 41n. and 8 e 31n. 
Ex. mfd. Saivoge. 

Pi /-a. 
P. 3/3. 

NEONS. 25 bez 2 / -. S.e.C.D.P. fittings) 
Mains tester and visual reminders. P. t P. 1 /. 
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TRADE NEWS TRADE 
N EWS TRADE NEWS 
TRADE NEWS TRADE 
N EWS TRADE NEWS 
Tuned Amplifiers 

kNNOUNCED by Armstrong Audio Ltd., are 
two new models to join their range of ampli- 

fiers and tuners. They are the 127 Stereo Tuner / 
Amplifier and the I27M Mono Tuner /Amplifier. 
In the amplifier sections power output is 5W, hum 
and noise 55dB below rated output. The FM tuner 
sections cover 88- 108Mc /s and have a sensitivity 
of 1.5µV for 20dB. quieting at 75kc /s deviation. 
The a.m. tuner sections cover medium and long 
waves and have a sensitivity of 511V for 20dB 
quieting at 30% modulation. Model 127 weighs 
151bs., and the 127M weighs 171bs. The dimensions 
of both units are 13in. wide x Sein. high x 11 #in. 
deep. The price of the 127M is £26 10s., and the 
127. £37 10s. Armstrong Audio Ltd., Warliers 
Road, London, N.7. 

The 127 stereo tuner /amplifier 
from Armstrong Audio Ltd. 

K.L.13.'s M300 component 
bridge. 

Component Bridge 

RELEASED by K.L.B. is the M300 Component 
Bridge. This instrument has four capacity 

ranges from 10pF to 1,000µF, and four resistance 
ranges from 0.0511 to 100Mí1. There are also 
facilities for capacitor leakage tests, with an 
adjustable test voltage up to 500V d.c. Ratio tests 
in the ranges of 0.05 -1 and 20 -1 can be carried 

out between any two capacitors, inductors or resis- 
tors. The M.300 is priced at £22 5s. K.L.B. Electric 
Ltd., 335 Whitehorse Road, Croydon, Surrey. 

Recorded Guitar Tuition 
THE surprising thing about such records as these 

is that they were not thought of sooner. As a 
commercial proposition they have not been going 
for more than six to nine months -at the most. 
The guitar, on the other hand, has been the fore- 
most instrument in the popular music field for a 
good ten years. 

However, such a record as this certainly fills a 
need. For no matter how many books, booklets 
and advice may be read on the subject, there is 

nothing like coming to grips with something in 
practice for rapid learning. 

Side I is split into two parts. The first half des- 
cribes the techniques of tuning the guitar -i.e., 
pitch -pipes, tuning fork, etc., and gives full details 
on how once one stria,; is correctly tuned, the rest 
can be adjusted in unison. This section is perhaps 
the most important on the whole record. For as is 

rightly stated, the hallmark of the good guitarist is 

an accurately tuned instrument. which applies even 
more so to the beginner, because at the outset the 
ear too easily accepts any sounds- whether the 
right or wrong ones. 

The second half of track 1 deals with basic 
chords and their formation, the common key of C 
being chosen. Simple accompaniment is also 
touched upon. 

Side 2 is the more difficult to master and one 
gets the impression that things are pushed along a 
little too quickly. But the trith is that the new- 
comer has only to lift the pick -up from the record 
and start again, so that he learns at his own rate 
in any case. The key of Am is dealt with and an 
explanation of picking out on the bass strings in 
conjunction with chord work is given. 

Part B of side 2 concentrates on the right hand 
and the use of the plectrum, with a little more on 
the use of bass notes. Lastly, part C is concerned 
with rhythm and in addition to the electric guitar 
a bass guitar is brought in to illustrate the effects 
of various beats and times. 

While it would be naive for any would -be 
guitarist to expect to be able to play like Segovia 
simply by hearing this record, it is a great help 
for a beginner to be able to make direct compari- 
sons of his own playing with that on the record, 
which of course he can do. In short, a record such 
as this justifies its expense to the learner by its 
help in the all -imporant initial, formative, stage of 
playing, and even on that score alone would stand 
recommended. 

"Learn To Play The Guitar" by Johnny 
Bennett, retails at 25/-, and comes complete with 
a sheet of simplified chord forms. Recorded 
Tuition Ltd., 174/176 Mayhank Road, South 
Woodford, London, E.18. 

SI NCLAIR X -I0-TRADE INEWS, DECEMBER. 
P.W. (P.786) 

WE have been asked to make clear that T.S.L. 
are the sole distributors for this amplifier 

so far as the wholesale and retail trades are con- 
cerned. This company does not supply the public 
direct. 
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue, 
London, W.3. 

At the meeting on 8th December at Club H.Q. at 66 High Road, 
Chiswick, there will be a demonstration arranged by Ad. Auriema 
Ltd., of transceivers, including the National NCX5. The meeting 
commences at 8 p.m. 
BASILDON AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: C. Robertson, Milestone Cottage, London Road, 
Wickford, Essex. 

Peter Blair, G3LTF, who is well known for his activities on 2m., 
70cros. and 23cms. will be giving a talk on v.h.f. /u.h.f. at the Ball- 
room of the Bullseye, Southernhay, Town Centre, Basildon. ,The 
meeting will be held on Wednesday, 9th December at 8 p.m. 
Admittance is free and there are ample car -parking facilities. 
CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P. J. Holland, Field House, 19 Kingsley Road, 
Great Boughton, Chester. 

On 3rd November there was a net night on 160m, and 2m. 
The following week there was a film show when several technical 
films were shown. On 17th November, Mr. J. Butler, G3FNV, 
gave a report on the International Radio Communications Exhibi- 
tion held at the Seymour Hall, London, and on 24th November 
there was a sale of members' surplus equipment. All meetings are 
held at 8 p.m. in the Y.M.C.A., Chester. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, S Uplands Avenue, Little - 
over, Derbyshire. 

On 4th November members held a surplus sale and a week later 
saw a demonstration of communications receivers. 14th November 
brought the Short Wave Magazine contest and on the 18th there 
was a technical film show. On 25th November there was an open 
evening with a juniors' meeting, and the following week, the 
second R.S.G.B. Top -Band contest. 
GUILDFORD AND DISTRICT RADIO SOCIETY 
Hon. Sec.: D. H. Mead, GIOXI, 41 Egley Road, Woking. 

The lecturer on 13th November was A. Birt, G3NR, who gave a 
talk on the Racal R.A.I7 Receiver. On the 27th P. H. Jones, Esq., 
gave a talk on the Detta Navigation System. 
MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: O. W. Lilley, G3FDF, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicestershire. 

At the meeting on 26th November held in the St. John Am- 
bulance Hall, Asfordby Hill. members brought and discussed items 
of gear recently built, or that were in the course of construction. 

January, 1965 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

On 10th November members saw a Mullard Film Show, at the 
King's Hall Bradford, and on the Ilth three young SWLs gave a 
talk on their hobby. This was followed on the 25th by Mr. L. M. 
Dougherty, B.Sc., F.R.A.S., who gave a talk and demonstrations 
on transmitter alignment. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash G3EJA, "Peacehaven ", 9 Holybroek 
Road, Reading, Berkshire. 

The meeting held on 28th November was concerned with the 
conversion and use of government surplus gear. All entries had 
to be in by this meeting for the Trophy Competitions held by the 
Club. which will be judged at the meeting to be held on 19th 
December. 
SLADE RADIO SOCIETY 
Hon. Sec.: D. T. Wilson, 177 Dower Road, Four Oak., Sutton 
Goldfield, Warwickshire. 

On 13th November, Mr. R. Palmer (G5PP), well known for his 
potent signals on top band and two maters, gave a talk on "Mobile 
Operation ". The Society's A.G.M. was held on 27th November. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikee Lane, Biretall, Nr. Leeds. 

Members visited the Home Office Wireless Depot on 12th 
November, and on 26th November, A. W. Walmsley, G3ADQ, 
gave a lecture on SSB. 

WELLINGBOROUGH RADIO CLUB 
Hon. Sec.: J. Baker, 34 Essex Road, Rushden, Northampton- 
shire. 

On 12th November, Mr. D. Slater gave a lecture on "Electra - 
chemistry The following week, members saw a film entitled, 
"Super Grid Construction", and on 26th November, D. Britton 
spoke on "Model Aircraft and Radio Control ". 
WEST KENT AMATEUR RADIO SOCIETY 
Hon. Sec.: H. F. Richards, 17 Reynolds Lane, Tunbridge 
Wells, Kent. 

Ar the meeting on 13th November, members heard an illustrated 
talk entitled "Components ", given by a representative of Messrs. 
Erie Resistors Ltd. A week later, H. Turner spoke on "Dual 
Standards TV Circuitry'. 

There will be an Exchange and Mart on I Ich December, where 
members may offer their surplus gear for sale or exchange. 

ON THE SHORT WAVES 
-continued from page 851 

by LUIZC and LU8ZI around 1400kc /s. ZLIABZ 
on Kermadec Island is now QRT having gone 
home to New Zealand so at the moment no r.f. 
emanating from Kermadec. This also applies to 
Campbell Island. The Andaman Islands are on the 
map with the callsign VU2NRA. Norfolk Island 
VK9RB and VK9DR. Christmas Island is still 
with us, and KG6IF on Marcus Island. Deception 
Island has three or four operators, and the call- 
sign to listen for here is LU4ZI. Heard Island 
is out of the running at present, but plans are 
reported to be afoot to remedy this, the callsign 
will probably be VKOPK. Finally Aaland Island 
boasts the call OHO-and is a fairly easy one to 
hear. (This one is big enough to be shown on the 
map.) 

In case you can't believe your ears then be 
assured that a W callsign is emanating from Russia. 
If you log W8NRB /UA then it really is WBNRB 
who has special permission to work /UA from 
Russia until about the second week in January. 

My thanks to those who pointed out that 
GB3LER the beacon is on 29.005Mc/s and not 
29.000Mc/s as I claimed last month. There must 
be some real accurate frequency metres about 
amongst our readers! 

National Field Day 
Congratulations to the winners of NFD. The 

two- station winners made 2,185 points and the 
single station winners 1,067. One thing emerges 
from NFD which is both surprising and interesting. 
These are the high scores made amongst the bed- 
lam on 7Mc /s Considering the low power limit for 
NFD and the conditions usually prevailing on 
Forty this is really quite some achievement. The 
two station and single station scores respectively 
for 7Mc /s -610 points and 422 points. 

MEDIUM WAVE DX 
Now that the MW /DX season is in full swing, 

"Medium Wave News" is again being published. 
For details drop a line, enclosing S.A.E., to K. 
Brownless, 7 The Avenue, Clifton, York. 
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NOT BUILD ONE OFOUR 
PORTABLE TRANSISTOR 
RADIOS... 

ROAMER SEVEN Mk III 
5 WAVEBAND PORTABLE OR CAR RADIO 

Amazing performance and specification 71r Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 
9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves. Trawler Band and two Short Waves to approx. 15 metres. 
Push -pull output for room filling volume from rich toned heavy duty 51n. 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 4M. approx. 

The perfect portable and the ideal car radio. (Uses PP7 battery available anywhere). 

Total cost of parts now only £5. 
1 9.6 P & P. MELODY Parts Price List and easy build plans 31- 516 

SIX TRANSONA 
FIVE "norm . Lut)tt, .1.F.N.. 

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

7 stages -S transistors and 2 
diodes 

Fully tunable over Medium and Long 
Waves and Trawler Band. Incorpor- 
ates Ferrite rod aerial, tuning con- 
denser, volume control, new type fine 
tone super dynamic Min. speaker etc. 
Attractive case. Size 63 x 4} x 11ín, 

with red speaker grille. ( Pises 1.289 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 -grado 
approx. 31n. speaker makes listening 
a pleasure. Ferrite rod aerial. 
Many stations usted in one evening 
including Luxembourg loud and clear. 
Attractive case in grey with red grille. 
Size 6} x 41 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 
home, car, or can be fitted with 
carrying strap for outdoor use. 
Completely portable -has built -in 
Ferrite rod aerial for wonderful 

reception. Special circuit incorporating 2 RF Stages push -pull output. 
31n speaker (will drive large speaker). Size 71 x 51 x llin. (Uses 9v 
battery. available anywhere). 
Total cost o. all III 9.6 P. & P. Parts Price List and easy 
parts now only 316 build plans 2l -. 

i 
All 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/-. 

" . amazed at volume and 
perfarma no ..has really come 
up to my expectations." 
S. G. Stockton-on-Tres. 

8 stages -6 transistors 
and 2 diodes 

Our latest completely port- 
able transistor radio covering 
medium and long waves. 
Incorporates pre -tagged cir- 
cuit board, 31n, heavy duty 
speaker, top grade transis- 
tors, volume control, tuning 
condenser, wave change slide 
switch, sensitive 61n. ferrite 
rod aerial. Push -pull output. 

Wonderful reception of B.B.C. Home and Light, 208 and 
many Continental stations. Handsome leather -lock pocket 
size case, only 81 x 32 x Lin. 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 2t- parts now oriy 31- 

POCKET FIVE 
7 stages --S transistors and 2 diodes 

Covers Medium and Long 
Waves and Trawler Band, a 
feature usually found in 
Only the most expensive 
radios. On testHome, Light. 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensi- 
tive Ferrite Rod Aerial and 
fine tone 21ín. moving coil speaker, built into attractive 
black case with red speaker grille. Size 51 x II x 3lln. (Uses 
1269 battery available anywhere). 
Parts Price List and easy build plans I/6. 
Total cost of all 
parts now only 42/6 P. & P. 31, 

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

6 WAVEBAND!! 
8 stages -6 transistors 
and 2 diodes 

Listen to stations half a 
world away with this 6 
waveband portable. Tune- 
able on Medium and Long 
waves, Trawler band and 
three Short Waves. Sensi- 
tive ferrite rod aerial and 
telescopic aerial for short 
waves. Top grade transis- 
tors, 3-Inch speaker, 
handsome case with gilt 
fittings. Size 71 x 51 x lün. 
tarrying strap 21- extra. 

* EXTRA BAND FOR EASIER TUNING OF LUX, ETC. 

Parts Price List and Total cost of all £3. 1 9.6 & P. 

easy build plans 21- parts now only 31b 

RADIO EXCHANGE. CO. 
61, H IGH STREET, BEDFORD. Phone: 2367 

Callers side entrance 
Serrates Shoe Shop 
Open 9 -S p.m. 
Sots. 10 -12.30 p.m. 
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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 
yourcopynowfrom your radio 
dealer, or order direct from 
Mullard Ltd. (postage and 
packing 1s.Od. extra in U.K.). 

MOLLARD LIMITED MOLLARD HOUSE 

TORRINGTON PLACE LONDON W.C.1 

MV M4003 

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 410. speaker, -LF. frequency 
470 Kc /s -fully tunable over medium 
and long wavebands. Two -tone plastic 
cabinet with handle -size 7 x 10 x 31ín. 
fitted socket for car aerial. Complete - - 
with fall instructions. 
MAY BE BUILT £5.19.6 All parts sold separately 

FOR Battery 3/9 extra. 
P. & P. 4/6 extra. (Circuit diagram 2/8, free if all parts bought.) 
Also De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. 
ONLY £1 EXTRA Brríatte3 /9x separately. 

P. 

/,Ft... 

T.V. POWER PACK 
Takes a PY32 or 3.3. Contains: Filament transformer and smoothing choke, mains dropping resistor. Brimistor, smooth- 
ing capacitor 100- 200- 16- 18mfd. 275V /w /350V /w surge. Also 16- 
16 mfd, 275V/w and sundry capacitors, resistors, etc. On metal eha, .i. i.. s 1 n. x overall height 5tin. No circuit available. lit t.t ti t I I'', 12/6 (less rectifier e13 ó with rectifier )'It 11 1 I valve) I valve P. & P.3 /6 

SUPER AMERICAN TAPE 
LAFAYETTE BRAND, FULLY GUARANTEED 

ACETATE BASE 
51n. Long play, 900ft. 10/- 
Min. Long play 1.200ft. 12/6 
7ín. Long play. 1.8001't 15/- 
MESSAGE TAPES 
3ín. -150ft 3/8 
3in. -225ft 4/11 
3in. -300ft 7/8 
P.V.C. BASE 
5in. Standard play 600ft. 8/8 
MM. Stand. play, t140ft. 11 /8 

P. & P. 1/- extra per reel. 4 reels and over Post Free. 

51n. Double play, 1,200ft. 15/- 
SIin. Long play, 1,200ft. 15/- 
Slin.Double play. 1.800ft. 22/8 
71n. Stand. play, 1.200ft. 12/8 
71n. Long play, 1.800ft. 19/8 lin. Double play, 2.400ft. 25/- 
3ín. Triple play, 450ft. 12/8 
41n Triple play. 900ft. 22/8 
Sin. Triple play, 1.800ft. 42/8 
Spin. Triple play, 2,400ft. 55/- 
71n. Triple play, 3,600ft. 75/- 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON W9 

TEL. CUNNINGHAM 9530 
Hours of busirre: u a. u. to R 1).111 Open all day Saturday, Opposite Pad,lineton General Hospital 

Buses 1813 and 36 pass the door. 

NEW BRANCH NOW OPEN 
Personal callers invited to our new London 
branch -323 Edgware Road, W.2. Tel: AMB 7115 
Thousands of bargains plus full range of the latest Hi -Fi 

equipment, components, etc. 

Ready Built BOY'S TRANSISTOR RADIOS 
2 transistor pocket radin. In plastic case. Size only 41n x 21ín. 
x lin. Fitted with 21m. speaker. Socket for personal earpiece. 
Works from PP3 type batt., tunable over full medium wave- band. Supplied comp. with earpiece, carrying purse and 9 -volt batt. Ideal presect. WIRECOMP'S 4ej Pest 

PRICE I Free 
6 transistor model available 89/8 Post Free. 

NEW SUPER MINIATURE POCKET RADIOS 
THE 5I \( I,: %IRt lilt It0-6, Self -contained 

I preset radio. Size only VI, a Phu x ins. A 
M1CR0-6 marvel ut modern minlaturisation -truly 

amazing performance. May be built in an 
evening. Complete with earphone and detailed 
construction data. 

Ca 
ii Mercury cell 1/111 extra (2 required). 59/6 

THE SINCLAIR SLIMLINE. The new 2- 
translator pocket radio size only 2 }in, x limn. x 
lün. Micro alloy transistorised and printed circuit. All components available separately. Easy 49/5 to assemble. ('an be hull for 

THE TRANSISTOGRAM 
A portable battery operated lulls 
transistorised Record Player. Made 
by famous British manufacturer, fully 
guaranteed. Size 61 x 12 x 101ín.. 
weight 101bs. Operates on a U2 batts. 
4 speeds-16%, 33'/ 45 and 78 r.p.m. (.oldring cygnet player unit with light 

pick -up fitted with CM-80 turn ver ceramic cartridge. Output 500 
mw to 5 in. ceramic magnet speaker 
ratted into lid. Cabinet constructed of wood, covered In two tone 
pale bluelgrey) leather cloth. High quality amplifier with tone 

and vol. controls gives execllent reproduction. Plays 7. 10 and 
121n. records. A wonderful gift. l'oda'.', Value 12 fins. 

S tItI: /Y1111'S £6.19.6 pull I. 

Carr. & Ins. 7/8. 
New, boxed and guar - 
anteed-ex. bates. 
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LETTERS 
TO THE 
EDITOR 

USEFUL H.T. BATTERIES 

I R, -I have a number of h.t. batteries which I 
would be willing to give free of charge to 

readers of PRACTICAL WIRELESS. 
Voltage is 138V with taps at 67.5V and 73.5V. 

The size is loin. x x 21in. and the weight is 
81b. They were made in 1962 for U.S. Forces and 
have now been rejected for time limit on expected 
life. In fact they will give hours of running time. 

As I have over 100 1 will genuinely be glad to 
let people have them. If sent by post I should 
need 4s. per battery. -H. HUMPHRIES (The Old 
Vicarage, Gazeley, Newmarket, Suffolk). 

NATIONAL RADIO CLUB FOR BOYS 

SIR, -1 was rather disappointed to find that there 
is no national radio club for boys and I feel 

that many of the young readers of PRACTICAL 
WIRELESS may like to start such a club. 

I fully realise the many difficulties that are 
involved but I would like readers under the age 
of 16 who are interested in starting such a club to 
write to me expressing their views on the matter. 
-M. OVERBURY (9 Jerome Drive, St Albans, 
Hertfordshire). 

IMPROVED RECEPTION 

S¡R,- Recently I was experimenting with a piece 
of ferrite rod to improve the reception on a 

domestic portable receiver. I first obtained a rod 
of ferrite about 31in. long and wound as many 
turns of plastic -covered copper wire on it as 
possible, keeping the turns in place with adhesive 
tape. Fixing one end to a good aerial and the 
other to a good earth, it was only necessary to 
place the wire -covered rod on or near the radio 
receiver to effect an amazing increase in volume. 
-R. A. CRANE (Great Yarmouth, Norfolk). 

A READER'S THANKS 

SIR, -As a result of a request through your 
columns a reader has sent me the circuit 

diagram of the Ekco car radio CR /61A. 
This gentleman did not send his address -the 

postmark on the envelope was Sidcup -and as I 

am unable to reimburse him for his trouble may 
I thank him through your columns? 

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. 

I had quite given up hope of ever getting the 
circuit of the set and would like to say how 
grateful I am to him. -P. HEARNE (Gossops Green, 
Crawley). 

CAROLINE AGAIN 

SIR, -I would like to make the following points 
concerning " Radio Caroline" and her sister 

ships. Firstly, in some newspapers there can be 
found a Caroline " Radio Times "; secondly, a cer- 
tain watch firm has agreed to supply watches as 
prizes in one of their competitions and thirdly, 
there are several land addresses which are read out 
over the air to which correspondence may be sent. 

Surely the people arranging such facilities are 
all assisting the ships and are therefore breaking 
the law. Since the Postmaster has done nothing 
about it does this mean that he is going to compete 
with them as Mr. D.. Barrington suggests ? -M. 
BALLANCE (Oxford). 

S 

BROKEN COIL CORES 

IR.- Recently I was faced with the problem 
of removing a cracked iron dust core from a 

coil former, and I successfully adopted the follow -. 
ing procedure. 

Firstly, a small hole was drilled as deep as 
possible in the core. A thin metal rod was then 
obtained and its end smeared with metal adhesive 
(Loy is a commercially available example). This 
rod was then inserted in the hole in the core and 
left there until the adhesive hardened. The broken 
core was then removed by rotation of the rod. -A. 
J. MULLEY (Preston. Lancashire). 

HIGH SENSITIVITY BRIDGE 

SIR, -My congratulations to Mr. M. A. Harris, 
contributor to your PRACTICAL WIRELESS 

periodical dated December, 1961, and January, 
1962, for his clear and straightforward circuit. I 
have constructed the unit and found it most 
accurate. 

Additional accuracy of reading, however, not 
envisaged by Mr. Harris, may be obtained by the 
adoption of a slow- motion cursor traversing a 
circular protractor. The latter was fixed behind 
the calculated scale and orientated to correspond 
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to the maximum swing " d" of the potentiometer. 
Accurate interpretation may be then undertaken 

using the formulae: 
So S (d -9i 

R = and C = 
B -0 e 

when R =test resistance, S= standard R or C, 
C= capacitance, n =total swing of potentiometer 
and o= swing, degrees. 

As Mr. Harris implies, the basic accuracy is 
limited by the standards obtainable, but these may 
be replaced with those of greater accuracy as they 
appear -on the market. 

Precision 11.(F capacitors 0.1 %-0.3% accuracy 
at 20 °C are now available at G. W. Smith, Lisle 
Street, London, W.1. -G. W. NIXON (Epsom, 
Surrey). 

ELECTRONIC WALLemrc,. 
SIR, -I am looking for a wallpaper pattern with 

an electronic theme for my " shack /bedroom ". 
Please can any of your readers help me.-C. P. 
FINN (" South Dene ", South Kirkley, Pontefract, 
Yorkshire), 

REQUESTS FOR INFORMATION ARE INSERTED IN THIS COLUMN ON THE UNDERSTANDING THAT 
READERS USING THE SERVICE UNDERTAKE TO 
REPLY TO ALL OFFERS RECEIVED AND TO RETURN ALL DATA NOT REQUIRED. BECAUSE OF THE LARGE NUMBER OF REQUESTS RECEIVED ILLEGIBLE WRIT- ING WILL AUTOMATICALLY DISQUALIFY LETTERS 
FROM PUBLICATION. FOR THE SAME REASON, WE CANNOT GIVE SPACE FOR REQUESTS FOR PAST ISSUES OF "PRACTICAL WIRELESS." 
Sir -I would be grateful if any reader could sell or 
loan me ... 

circuit diagram and information on a.m. receiver unit 
71 v.h.f. It has a three push- button system, with several EF50 and EF39 va)ves: P. LAPWOOD, 16 Cheviot Drive, Melbourne Farm Estate, Chelmsford Essex. 

a copy of QS'? for August 1940. -G. T. Dowsosi, 39 
' Victoria Street, Scarborough. 

service data or manual for Stella tape recorder, Model 
ST450. -J. J. HUDSON, I Park Terrace, Barnard Castle, Co. Durham. 

. the service sheets, manual or any useful data on the C.R.11N, -W. EDMONDSON, 13 Lindfield Gardens, Hampstead, London, N.W.3. 

WIRELESS January, 1965 

. service sheet circuit diagram or any either information 
on the Perth "Clarissa" Mk. 1 Tape Recorder.-T. G. WIOMORE, 
73 Robertson Way, Malpas, Newport, Monmouthshire. 

. an instruction manual for the R107 and any details 
on this receiver. -N. SUDRON, I Aiskew Grove, Fairfield, 
Stockton -on -Tees, Co. Durham. 

the operating manual, circuit diagram or any usefui 
data on the Marconi Trans -Receiver Type CNY2,- DONALD 
MACAULAY, Police S ation, Cardross. Dumbartonshire, Scotland. 

any information on the No. 19 Set, Mk. 3 version. - 
K. R. PEGLEY, 68 Rails Lane, Hayling Island. Hampshire. 

. any information, circuit diagram, instruction manual. 
setting-up instructions on a Hallicratters Marine Radiophone 
Type HT1113. -EAM F. MAustoNo, C.P.O.'s Mesa, H M.S. 
Osprey, Portland, Dorset. 

. information on converting the 38 Set, Mk. 2, to top 
band operation. -S. ALDERTON, 2a Goldings Road, Loughton. 
Essex. 

. servicing data on "Claviolines" -all models. Would 
purchase or part exchange Univox servicing data. -D. CASSERLEY. 
c/a Mrs. E. Dudley, 27 George Street, Chesterton, Stoke -on- 
Trent, Staffordshire. 

any information on working the RIO9A from a.c. 
mains. -A. CORKER, 5 West Crescent. Sunnyside, Nr. Rotherham 
Yorkshire. 

circuit and any other data on the AP6I357 Admiralty 
Type 62H Receiver.-H. A. Forme.TER, 58 Bede Avenue, Sher - 
burn Road Estate, Durham. 

the manual or circuit for the Air Ministry Receiver 
I I 16A. All expenses gladly refunded. -1. HiooiNs 47 Crawford 
Street, Greenock, Renfrewshire, Scotland. 

the circuit and details of Wavemeter Type W 1191A.- 
L HALL, 13 Werter Road, London, S.W.15. 

.. instruction book or a circuit on the Type 3, Mk. 2 
Transceiver (i.e. circuit for transmitter, receiver and power 
supply). -L. O. TULLY, 120 Victoria Street, Fairfield 53, Brisbane, 
Queensland, Australia 

the handbook, instruction manual, etc., for the R107 
Receiver. -G. B. WESTWOOD, 114 Pettits Lane, Romford, Essex. 

the manual and any information on the Ex -Army Radio Set No. 18, Mk. 3T.-G. P. MYArr, 25 Lowshill Lane, 
Rednal, Birmingham. 

the circuit diagram of the Marconi Radiogram, Model 
No. 563. -W. G. GOMERSALL, 16 Radcliffe Drive, Ipswich. 
Norfolk, 

. circuit or details of the Williamson High Power Amplifier.- "Monkroyd ", Portsmouth, Todmorden, Yorkshire. 
the circuit diagram of the Canadian 52 Receiver. M. J. Qom, "I'he Lawns ", Usk, Monmouthshire, Wales. 

. the circuit and any information about the R.A.P. radiogram chassis. -D. Smut, 49 Kingsbridge Road, Southall, Middlesex. 

. information instructions and circuits for Microtimer 
(Number 130) built by R. K. Dundas Ltd., Portsmouth. - 
R. SUMMAND, 70 Hillcroti Crescent, Oxhey. Watford. 
Hertfordshire. 

THE "TEN- FIVE" 
In the circuit diagram, Fig. 2(a) on page 518 of 

the October issue, pin 1 of T2 should be taken 
direct to +ve line and not to the junction of 
C5 /R3 as shown. Also in Fig. 2(c) the pole of S2B 
should be taken to the -ve line. 

TRANSISTOR PRE -AMP 
When power is drawn from a conventional valve 

amplifier h.t. supply for the pre -amp, the coaxial 
output socket (Fig. 1) should not be connected to 
the +ve line, otherwise an h.t. short will occur. 

PRACTICALLY WIRELESS -continued from page 885 
ordinary phillumenist, there is a 
diary aimed especially at you, 
with a wealth of listed informa- 
tion that often crowds the entry 
pages into a slim centre section. 
My last diary tells me how to 
calculate series and parallel com- 
binations, what frequencies the 
radio stations of the world 
employ, the size of wire I must 
use to construct my own coils, 
the equivalents of long- forgotten 
valves, and the addresses of all 

the technical institutes and 
societies I could have joined if I 
had been able to learn the above 
information by heart. Somewhere 
among the small print I should 
undoubtedly find a Greek alpha- 
bet, a decibel conversion table 
and a flurry of Abacs. 

Also among my souvenirs is a 
so- called Radio Diary that some 
misguided relative gave me, 
knowing my hobby. Unfortu- 
nately, the compilers had concen- 

trated on output rather than in- 
put, and I now have a fund of 
gen on the lives of the pop stars, 
and instead of valve curves there 
are photographs less useful, if 
more revealing. Cleavage in place 
of characteristics: fancy instead 
of fact. 

Which brings us back to some 
of those wild speculations we 
began this column with - but 
more about them anon. 
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Don't Miss These Bargains 
Transistor ferrite rod aerial with medium and 
long wave coils with circuit 7/6. 
Oscillator Coil and set of B I.F. transformers 
for transistor set with circuit, 12 /6. 
Timing Condenser to suit, air-spaced with 
trimmers, B / -, 
Ditto but sub. min. 7mm. 10 /- the set; two 
gang condensers to suit. 8/8. (Request sub. 
min. circuit.) 
Midget gin. P,H. Loudspeaker 3 ohm 12/8, 
90 ohm. 13/8. 
Midget 208 pF +176 pF two -gang Tuning 
Condenser with trimmers for transistor set 
Price 9/ -, 
Push -Pal Transformer. Sub- miniature 8/8. 
0005 mid. Single Tuning Condenser. Solid 
dielextric }in. spindle for transistor of 
Crystal set, with spindle tapped 6 BA, 2/8. 
46 Sets (Receiver /Transmitter park set). 
Unused sets complete except for crystals. 
Packed with parts and easily rebulldable into 
other gear. 19/8 each. Post 3 /.. 
Battery Charger Kit. Comprises b amp. trans- 
former, 5 amp. rectifier, metal case and meter 
to charge 6 or 12 volt batteries up to 5 amps. 
With variable charge rate 89/8 each. Poet 
and insurance, 3/6. 
Mains Transformer. 250 -0 -250 at 90 mA, 
6.3 volte, 5a (normal mains input), 12/8 each 
carriage 2 /6. 
Output Transformer. Standard pentode 
matching type. 4/6 each. 48/- per doz. 
Slide Switch. Sub- miniature but dpdt. ./- 
each. 18 /- per doz. 
T.C.C. or Dabitier Tubular Condensers. 
.5 mf 500 v. ., ,. .. 10/- doz. 

i 500 v. .. .. .. 7/6 doz. 
.25 no 350 v. .. .. e/ -doz. 
.05 mi 500 v. .. .. 5/ -doe. 
.0001 mf 1,000 v. .. .. 5f- dm.. 
.001 mf 1.000 v. 6 / - doz. 
.002 mf 1,000 v. ., .. ., 7/6 doz. 
.005 mf 1,000 v. .. .. .. 9/- doz. 
.02 mf 730 v. .. .. .. 8/8 doz. 
.01 mf 1.000 v. .. .. 10/- doz. 
Battery Charger Rectifier -selenium 12 -15 v. 
5 amp. 9/6. 
Metal Chassis- punched for Mullard 510 
Amplifier. complete with inner screening 
sections and stove enamelled, 12/8 set. 
Filament Transformer. 6.3 v. 11 amps.. 6/6. 
Neon Lamp-midget wire ended. Ideal mains 
tester. etc. 2 / -, Ex. Govt., 1/8. 
Phillips Trimmers- 0.30pF 1/- ea., 9/- doz. 
Tag Panels, Ideal for constructors, experi- 
mental circuits, etc. 3 of each of 12 different 
types, 5 / -, 
Slydlok Panel Mounting Fuses with carrier, 
5 amp. 2/- each. 15 amp. 2/8 each. 
Metal Rectifier. 250 v. 60 -80 miBiamps ideal 
for mains set or Instrument or to replace that 
expensive valve, 4/6. 
Piano Rey Type Switches. 3 key type 8/ -. 
4 key type 3/9, 5 key type 4/6, post and pack- 
ing 1/- regardless of number ordered. 
500 MW Amplifier. Uses 3 transistors. 2 of 
which are n Glass B push -pull for battery 
economy. Ideal little unit for baby alarm, 
record player, Intercom.. etc., etc. 19/8. 
Speaker 12 /8 extra. 
Electrolytic Condenser- Bargain Sub- 
miniature type 50 m.f.d. tv. made by T.C.C. 
7/6 per dozen (minimum quantity supplied). 
Transistor Set Cases. Finished in two -tone 
with handle and back. Size 101. x 71 x 3in. 
15 /- each plus 2/6 Carriage and - Insurance. 

THERMOSTATS 
Type 'A' 15 amp. for controlling room heaters. 
greenhouse. airing cupboard. Has spindle for 
pointer knob. quickly adjustable from 30- 
90°F. 9/6 plus 1/- post. Suitable box for wall 
mo,mt)ng. 5 /-. P. and P. 1, -. 

Type 'B' 16 amp. This is a I lis. long rod type 
made by the famous Burnie Co. Spindle ad- 
lusts this from 50. 550 °F. Internal screw 
alters the setting so this could be adjustable 
over 30° to 1,000 °F. Suitable for controlling 
furnace, oven, kiln, Immersion heater or to 
make Same -stet or fire alarm. 8/8 plus 2/6 
post and insurance. 
Type 'C' is a small porcelain thermostat as 
fitted to electric blankets etc. 14 amp. setting 
adjustable by screw through side, 3 /6, P. and 
P. rid. 
Type 'D'. We call this the lee-stat as it cuts in 
and out at around freezing point, 2 -3 amps. 
Has many uses, one of which would be to 
keep the loft pipes from freezing, If a length 
of our blanket wire (16 yds. 10/ -) is wound 
around the pipes 7/6, P. and P. 1 /.. 
Type 'E'. This is a standard refrigerator 
thermostat. Spindle adjustments over normal 
refrigerator temperatures, 7/6 plus 1/- post. 

Where postage is not 
definitely stated add 2/- 
all orders under [3. 

PRACTICAL WIRELESS 

Good Companion 
Mark IIIB 

The 6 transistor set with the 8 
transistor performance. 
Incorporating all the latest re- 
quirements. Anyone who can 
solder can make it. Mary 
thousands already in use all over 
the country. Full c erage of 

Long and Medium wavebands. 
Fine looking cabinet. size 11- a O' 
x 3'. Q.P.P. Output approx. 
750 sW. Excellent reception of 
difficult statlone like 208. 
Variable feed back gives excellent 
tone. ONLY £5.19.6 

Plus 4/- post and insurance. 
OUR BARGAIN OF THE YEAR 

A complete kit of parts to 
build a 6 transistor 2 wave 
superhet receiver at only 
39/6. Post & Ins. 3f6 

"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 includes a 

highly efficient slab aerial and 21' P.M. speaker. Overall size ap- 
proximately 41 a 21 x 1.in. Supplied complete with carrying case. 

THIS MONTH'S SNIP 
£5.10.0 Radio for 

only 37 6 
Originally sold of f5.10.0. w e 
now offer the "Pimpernel" 
Transistor Pocket Radio at 
only 37/8. The sets are com- 
plete but are "line rejects' so there will be some small faults to 
find. Components are all new and unused, and their retail value, 
even at today's lowered price, is over £4. Parta you will get 
include:- 
Jackson "OO" Tuning Condenser, 9 /-. Plessey Delver Trans- 
former, 8/8, Goodmati s or Plessey 3' speaker, 12/8. Morganlle 
Volume Control with switch. 4/6. Philco RF Transistor, 19/8, 
S.T.C. matched output transistors and driver, 15 / -, Plastic case 
with carrying handle, 7/8. 5 Electrolitic Condensers, 7/6. 10 
Resistors, 3/6. Ferrite Aerial, 5/- and printed circuit board, 
trimmers, battery connectors, r.f. choke. etc., etc. 
All this fine equipment offered this month at only 97/8 plus 2/6, 
postage and Insurance. 

MULTI -METER 
BARGAI N 

Model number E.P1OK. Extra wide 
scale fitted corner -wise for compact - 
nees, extra accurate as it uses 1% 
components. Sensitivity 10,000 
ohms per volt A.C. and U.C. ranges 
U.C. voltage up to 1.2kV in 5 
ranges. A.C. voltage up to I.2kV 5 
ranges. D.C. current up to 300mA 
3 ranges Resistance up to 2 meg. 
Capacities .005 to .15 mfd and deci- 
bels. Complete with full Instruc- 
tions and teat prods and battery 
for ohms range. A real bargain not 
repeatable once stocks cleared. 
Price 69/8. Cardage and insurance 
5/ -. 

THE STRAIGHT LINE 
AMPLIFIER 
We call this the straight line 
amplifier because it is virtu- 
ally dietortionless, even at 
10 watts. This is achieved by 
the careful use of feed back, 
choice of componente and 
trannformerlees design. Sen- 
sitivity is 100 mV from 10K 
source. Push -pull output. For 
battery or mains operation. 
Model 815, 15 ohm output, 85.19,6 plus 2/6 post and insurance. 
Model 03, 3 ohm output, 25.10.0 plue 2/6. 
Maine unit, 59/8. 
Pro -Amplifier, mono, 85/ -; stereo, 210,19.6 
S.M. Tuner for above, 27.19,6. 
Note (except for F.M. Tuner) all above are made up ready for use. 
fully guarantee,) for 12 months. 

MAINS POWER PACK 
Designed to operate transistor sets and amplifiera. Adjustable output 
6v -0 to 1.2 volte for up to 500mA data B working). Takes the place 
of any of the following batteries: PP1PP3- PP4- P6PP7 -PP9 and 
others. Kit comprises: mains transformer -rectifier, smoothing and load 
resistor 5000 and 500 mfd c,cn.l.'o, ers. zener diode and instructions. 
)teal snip at only 14/6 phis ' 1. - 

Infra 
Red 
Heaters 
Make up on 

e 
of 

these latest type 
heaters. Ideal for bath- 
room, etc. They are 
simple to make from our 
easy-to-follow instructions- 
uses silica enclosed elements de- 
signed for the correct infra -red 
wavelength (3 microns). Pd. for 750 
watt element and metal casing as illust- 
rated, 19/6, plue '2/6 post and insurance. 

Brayhead 
Turret Tuner 
Complete with Band 1 
and Band 3 coils. New 
but removed from un- 
used equipment. Less 
valves 15/- each or with 
valves 25 /- each. Post 
2/6. Knobs 3/6 extra 

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

Fluorescent Lights Kits 
For pelmet lighting, etc. Kit consists M: 
Super silent choke: 2 chrome clips to hold 
tube: 2 bi -pin holders for tube and starter 
with a starter holder. Kit A for 80 watt 
tube at 27/8. Kit B for 40 watt tube at 19/8 
Kit C for 2 x 2ft. 20 w lamp 25/.. )lit D 
for 1 x 2ft. 20 w lamp 18/6. 
Post and Insurance 2/6 per kit. 

Cabinet Snip 
This fine cabinet 
as illustrated but 
less control knobs 
is available this 
month as a 
special snip price 
of 12/8, plus 316 
post and 

Serrance. ize is 131M. 
Oin. 

4in. and it 
is nicely 
covered in 
two tone 
I.C,I. 
fabric. 

899 

Siemens High 
Speed Relay 
Twin 250 ohm mils adjustable 
tension change over contact - 
plat points 7/8. Post 1/ -. 

Five Core Cable 
Ideal for switching circuits, Intercoms., P.A. 
rune etc. each core flex copper with rubber 
insulation, cores covered overall in tough 
rubber or P.V.C. 9d. per yd. or 30 yda. length 
15 /- plus 51- post. 

Making a Fan Heater 

r 
Miniat ore motor 
21i n. long x )lin. 
diameter, laminated 
poles, Operates off 
20.30v. U.C. Origi- 
nal cost at least 63 
each, 9/6 plue 
Mains model B /6, 

1/6 
Pia 
pontage 

tt 16 

and 
2 postage 

insurance. 
and 

insurance. 

Speaker Bargain 
121n. Ai.h 
fidelity loud speaker 
High flux 
permanent 
magnet type 
with standard 
3 or 15 ohm 
speech colt 
Will handle 
up to 10 w tte. Braid new. by fo tlic,u. 
maker. Price 27/6 plus 3:1i post and insurance. 

ELECTRONICS (CROYDON) LTD 
266 LONDON ROAD WEST CROYDON SURREY 

Post orders to: 43 Silverdale Road, Eastbourne, Sussex 
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SINCLAIR X10 
The only amplifier of its kind in 
USES PULSE -WIDTH MODULATION 

AND UNIQUE OUTPUT STAGE IN A 

CIRCUIT OF GREAT ORIGINALITY 

AVAILABLE 
COMPLETE OR 
FOR BUILDING 

YOURSELF 

FANTASTIC STANDARDS OF PERFORMANCE 
This high fidelity integrated power amplifier and pre - 

amp uses I I transistors and has a transformerless out- 
put of IO watts for feeding into a 15 ohm loudspeaker 
system. It requires only the addition of tone and vol- 
ume controls and a 12 volt D.C. power supply to make 
it a complete mono high fidelity assembly of excep- 
tional quality. Stereo is achieved by using 2 X -I0 
amplifiers and ganged or separate controls. Input sensi- 
tivity is sufficient for all crystal, ceramic or magnetic 
pick -ups. The manual supplied with the X -I0 gives de- 
tailed instructions for connecting the controls and for 
using the amplifier in a wide variety of applications. 

This radically new transistor amplifier (patents ap- 
plied for) is the first to be marketed anywhere in the 

Guarantee 
The Sinclair X -10 as 

with everything purchased 
from Sinclair Radionres 
carries our guarantee as 

shown on the fourth page 
of our advertising. 

SOU<R1 WAVE 

GENtRATOR 

FEITE-. 

FEED RACK 

INTEGRATOR 

fV\ 

world using the pulse width modulation principle 
(P.W.M.), a technique which permits an enormous 
reduction in the power dissipation in the output tran- 
sistors. In the case of the Sinclair X -I0, the output 
efficiency is about 95% as compared with about 60% 
for conventional class B output stages. Thus the dissipa- 
tion is only one- eighth or less of that occurring in all 
other amplifiers. That is why no heat sink is required 
for the output stage, why small high frequency transis- 
tors can be used in place of the conventional low fre- 
quency power transistors and why the X -I0 will oper- 
ate from two 41- batteries with normal use for about 
three months. 

CURRENT 
ADDER 

SCNMIDI 
1RIGGER 

INPUT ry TWO STAGS 

PRt AMP 

Easiest of all to build 
Not the least among the many important features of the X -10 
is the elegant component layout. This together with the 
X -10 Manual and assembly instructions make building excep- 
tionally easy. When assembled the amplifier, which measures 
only 6 x 3 x } in., can be placed in any convenient position 
with leads brought out to controls, input, output and 

power supply. 

sinlair 

BLOCK DIAGRAM shows in simplified form the 
stages of function of this remarkable amplifier. Such 
design with its very much better standards of per- 
formance is made possible by use of the very latest 
transistors and high quality components. 

All parts includ- A Ready built 
bui11 transistors, i 5 19 6 and 

tested, n 1 ¡¡ 
building untrue- £ with X -10 }. M 
lions and X..10 Manual 
:danua1 corne to 

-6 
X -10 Power Supply Unit (ready built) fe fl- l-O 
for A.C. Mains 7í10-340V. Wi11 pou a i£2 4 Iwo X -10's fJ required. 

SI NCLAI R 
COMBERTON, CAMBRIDGE 
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10 WATT INTEGRATED AMPLIFIER 

USING PULSE WIDTH MODULATION 

the entire world! 
ELEVEN 

TRANSISTORS 
10 WATT 
OUTPUT 

BUILT-IN 
PRE- 
AMPLIFIER 

* Number of transistors -I I 

* Overall size -6 x 3 x 

* Input sensitivity -ImV into IK. ohm. 

* Total harmonic distortion -less 
than 0.1% 

* Output power -I O watts 

* Frequency response -5- 20,000 c!s 
± 0.5dB 

* Speaker impedance -I5 ohms 

* Damping factor -greater than 100 

* Quiescent consumption -75mA 
* Supply voltage -I2 volts D.C. 

* Completely British Design 

WILL RUN 
FROM TWO 
4/- BATTERIES FOR 12 VOLT P.W.M. THE 

OPERATION ANSWER! 
ONLY THE X -10 USES P.W.M. (MÖ U ATION) 
With P.W.M. the audio signal modulates a high frequency square 
wave "carrier" by varying the mark -space ratio. These variations 
are converted to energy in the output stage. Being independent of 
the transfer characteristics of the output transistors,, the output is 
an exact replica of the input signal. The improvement in the quality 
of reproduction from the loudspeaker is instantly apparent. Tran- 
sient response is greatly improved, there is no falling off in the 
higher audio frequencies, no intermodulation distortion and the 
response curve is so flat that you could draw it with a ruler! A new 
type of output stage and P.W.M. plus many other refinements result 
in an amplifier which is compact, rugged stable, requires no heat 
sink -and costs so little. The X -10 may be used with low- output pick -ups 
such os Decca Derain, Ortofon, etc., as well as with tape play -back heads. 
Used in pairs the X -10 brings new depth to stereo listening. 
SINCLAIR X -10 MANUAL 
Explains how the amplifier functions, how to add volume and tone controls 
to suit your precise requirements, and how to use the X -10 for stereo. A 
variety of systems is shown, none of which will add more than a few 
shillings to the original cost of your X -10. The Manual which is included 
with every X -I0 is available separately for It -, 

RADIONICS LTD 
Tclephone: COMBERTON 682 

ORDER FORM AND MORE 

SINCLAIR DESIGNS ON 

PAGES FOLLOWING 
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THE SMALLEST AND MOST 
The British designed 

SINCLAIR 

MICRO -6 
SIX STAGE RECEIVER 

NOW MORE THAN EVER IS THE TIME TO 
BUILD YOUR MICR 0-6. With the days so short, 
the performance from this amazing 6 -stage 
radio is proving sensational. Stations simply pour 
in from the Continent with outstanding quality 
and again and again the Micro -6 is reported to be 
giving excellent results where other sets cannot 
be used at all. As the illustration shows, the set is 
smaller than a matchbox, yet everything includ- 
ing batteries and ferrite rod aerial is contained 
in the tiny white, black and gold case. The Micro -6 
has vernier -type tuning and is switched on by 
inserting the Micro-plug of the earpiece into the 
socket at the side. This remarkable British 
receiver cannot be too highly recommended 
both as an intriguing design to build and a most 
practical radio to use. It's a set you will be de- 
lighted to build and use. IT PLAYS ANYWHERE. 

* SIZE -16/5 X I3 /lo X 1/, in. * WEIGHT -Less than I oz. * TUNES OVER M.W. BAND * BANDSPREAD FOR EASY 
LUXEMBOURG RECEPTION * AMAZING POWER AND RANGE 

ACTUAL SIZE 

A.G.C. 

BLOCK DIAGRAM OF MICRO -6 

The Micro -6 uses three spe- 
cial Micro Alloy transistors 
in a new and original 
circuit. Two stages of R.F. 
amplification are 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. 

SINCLAIR TR15O AMPLIFIER 
Designed specially 

SIZE 
12" x 2" 

for Micro -6 and Slimline Users 

This amplifier makes a powerful car, portable or do- 
mestic radio used with the Mitro-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 
cransformerless output for 10mV into 
10K ohms and a frequency response 
from 30 to 20,000 c/s -- IdB. It will 
also make an efficient 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 ports with instructions 
come to 39/6 
Ready built and tested 45 /w and. 

to heilt 32/6 Rea tested 

SINCLAIR RADIONICS LTD 

Trace that fault 
with a Sinclair 

MICRO- INJECTOR 
This ingeniously designed device 
generates and injects a test signal 
into any part of audio or radio 
equipment at any 
frequency from 1 
kc /s to 30 Mcls by 
means of which, it 
becomes easy to 
locate faults rapidly 
and accurately. Mea- 
sures Nis x lsf,, x fin. 
excluding probe. 
With full instruc- 
tions. 
No constructor 
should be without 
a Micro -Injector. 

Parts and instructions ta. +e tot I /6 

sinlair COMBERTON, CAMBRIDGE Telephone COMBERTON 682 
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EXCITING SET 
CAPACITORS 

-#32150)- 
vr3:1 

BATTERIES 

® 

gff4 
TRANSISTORS 

RESISTORS 

01)0Ktt 
DIODES 

ON EARTH 

PRINTED 
CIRCUIT 

AERIAL 

THE MICRO -6 INCLUDES THE 
SMALLEST COMPONENTS EVER ! 
We show here some of the components (apart 
from case, dial and earpiece) required for building 
the Micro -6, drawn to actual size. They include the 
smallest components ever to be made available to 
domestic set constructors. Being of the kind used 
in space and computer electronics, they have to be 
reliable. The tuning system has ingenious vernier 
control for easy station separation. The batteries 
(obtainable anywhere) are each smaller than an 
aspirin tablet and give upwards of 70 hours work- 
ing life! The 8 -page fully illustrated instruction 
manual shows very clearly how to assemble the 
Micro -6 step by step making it easy for anyone 
to build. 

All parts repaired to build the Mirro -6 
includino lighhreip)it earpiece, case 
und instructions come to 

59/6 
"Transrlsta" nylon strap for 
wearing the Micro -0 like a V 
wrist watch. 
Mallory Mereary Cell Type 'LM 312 
(2 required! each 1 /11. Pack of 6, 10 /8 

Build it in a single evening 

SINCLAIR 
1 

X-10 
UNIQUE IO WATT 

AMPLIFIER 

See preceding 
Sinclair pages 

SINCLAIR MICRO -AMPLIFIER 
Makes an F.M. 
Transmitter 
Makes an Audio 
or Broad Band 
R.F. Amplifier 

Smaller than a 3d. piece! Frequency 
response 30 to 50,000 c/s ± 1dB. Power 
galn 60dB (1,000,000 times). Instruc- tions show you how to make a broad- 
band R.F. amplifier. F.M. transmitter 
or a sub -miniature hf -13 amplifier with 
an output suitable for any earpiece or 
even loudspe'ker. A fascinating de- sign for experimenters, modellers etc. Parts and instructions come to 

28/6 

WHAT THE UNIQUE 

SINCLAIR GUARANTEE 

MEANS TO YOU 

Every purchase you make from Sinclair 
Rodionics Ltd., is covered by the 
following guarantee: 
If you are not completely satis- 
fied with your purchase (we are 
confident you will be delighted) 
the amount you have paid 
will be refunded in full instantly 
and without question. 

FULL SERVICE FACILITIES 
ALWAYS AVAILABLE TO 
ALL SINCLAIR CUSTOMERS 

SINCLAIR 
SLIMLINE 

The ideal Sinclair 
design for beginners 

4 -STAGE 

POCKET 

RECEIVER 

Here's a fine performing set which 
is idea' fer newcomers to transistor 
building. It has a self -contained 
aerial and takes a standard PPS 
battery. Measures only 214 x II-¢ 

x I. in. Tunes over medium wave- 
band by means of vernier type 
control. 

The Slirmline has great power and 
quality and will bring in B.B.C. 
and European programmes with 
great ease. 

All parts including royal 
blue and gold case. ear- 

V,piece and easy to follow 49 6 instructions come to 

TO SINCLAIR RADIONICS LTD., COMBERTON, 
Please send items detailed below £ s. d. 

TOTAL E 
For nh(r/S / enetn., rorh rAntw anon..r nntn 

IL 

NAME 

CAMBRIDGE Phone: 
COMBERTON 682 

ADDRESS 

P.W.165 I BLOCK LETTERS 
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BOOKS & PUBLICATIONS 

AUDIO, America's foremost journal. 
Year's subscript':on 43/ -, specimen 
copy 4/ -. All American radio journals 
supplied -list free. WILLEN (Dept. 
46), 61a Broadway, London, Elb, 

SOUND RECORDINGS 

A UNIQUE BUY! Recording tape top 
brand, 71n. 2,400ft. D.P. 25/ -; 5jln. 
1.200 ft. 19/13d. P. & P. 1 /6d. per 
spool. Bargains in all sizes. S.A.E. 
for list. We repair, buy and sell 
recorders. E. C. Kingsley & Co. Ltd.. 
132 Tottenham Court Road, London. 

RECEIVERS & COMPONENTS 

TRANSISTORS now half price, 
unmarked but tested packets of 16; 
unmarked, untested packets of 40: 
duds suitable as diodes, packets of 
80. All packets 10 /- each, postage 
1/ -. Four packets post free C.W.O. 

K. R. WHISTON (Dept. PWT). New 
Mills, Stockport, 

R & R RADIO & T V SERVICE 
Dept. P.W. 

MARKET STREET, BACUP, LANCS. 
Telephone 465 

SALVAGE VALVES Tested before dispatch 
6F13 4/6 10P14 5/- PL82 3/8 20P4 6/6 
6L18 9/8 20P5 8/8 U801 7/6 301'16 5/ 
EF80 1/8 301.4 7/- 10E1 1/8 FCCS4 4/- 
ECC82 3/- 6F15 5/- SOF'2 5/8 PCL83 5/- 
ECL80 3/8 EB91 1/- 30E1.1 5/- FY81 3/6 
3055 5/- EF85 5/- PY32 8/- 11301 8/- 
P138 8/- 8 /30L2 4/- 6U40T 5/- I0P13 5/8 
PCF80 9/- 20P3 8/- 651 2/8 20D1 2/- 
PL81 5/- SOPL1 4/- ECC81 3/- 30P12 5/- 
PZ30 5/- F136 6/- 5586 4/- PY82 5/- 
U3'70 5/- PCL62 5/ 
Speakers. Ex -TV. sin, round, 6 z 41n, 3/8; Bin. 
round, 6/ -; poet 2/ -. - 

Llge Output Traoslormers available. State set 
model No. 

Turret Tuners, 8 / -, poet 2/-. 
Sean Cogs. eta. Quote cet model No. with all en- 
quiries and S.A.E. for prompt reply. All goods 
subject to Satisfaction or money refunded. 

TRANSISTORISED SIGNAL 
INJECTOR. Complete kit of compo- 
nents and circuit of injector for 
testing and amplifier or radio. 7 /6d. 
only. Post free. G. F. MILWARD, 17 
Peel Close. Drayton Bassett, Staffs. 

AERIAL MATCHING TUNING UNITS 

LATEST AMERICAN RELEASE BULK PURCHASE 
OF 3,000 

These well made tuning unite made for the American 
19 T.X.-R.X. are housed in a metal case, size 
4 x 4 x 10in., using a large precision calibrated scale, 
are an essential piece of equipment for the serious 
T.%. or R.%, operator. This unit will match an 

I untuned wire or whip aerial to almost any short 
wave receiver or transmitter, exceptionally good to? 
mobile top band use. This American version being 
well noted as far superior to any other. GUARAN- 
TEED BRAND NEW only 20/-, post 7/6. 
Instructions supplied. 

PIE OR INVICTA LOUDSPEAKER UNITS 
Engloaed in a brown wooden cabinet and carrying 
handle, using a silver speaker mesh. Complete with 
40ft. of lead and Jack Plug. A 10in. heavy duty 3 

ohm speaker is used, being very useful for Groups, 
Halls, P.A. work etc. (made for Army entertainment 
nsel. BRAND NEW and BOXED Only 52.15.0, 

Iearn. 
5 /-, a fraction of cost. 

88 T.X.-R.E. POWER UNIT 
MY Input to 90V, 7.5V, 1.4V stabilised output. 
Also contains L.F. amplifier. These are sold BRAND 
NEW with 4 B.7.G. valves, only 50 / -. P.P. 5 

J. T. SUPPLY (Dept. D) 
38 MEADOW LANE, LEEDS II 

HATES: 7/3 per line or part 
thereof average five words to line, 
minimum 2 lines. Box No. 1/- extra. 
Ad%ertisernents must be prepaid end 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower Bouse, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

HEATHK ITS " can now be seen in 
London and purchased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS LTD., Dept. PW7 /9, 
126 Hamilton Road, West Norwood, 
S.E.27. GIPsy Hill 6166. 

TUBES- FAMOUS MAKES! 
MW43/69, AW43 /80, MW36/24, AW43/88 
etc. Fully screened, aluminised, 100% new 
(except glass). Mostly £4.15s. (1216 cge.). 
LISTS. One Year's Guarantee Card. 
STOP PRESS!- BY100 /PY800 SW- doz. 
U.26 (equivalent) 816 each. 
P. BEARMA N,43 Leicester Road 
New Barnet, Herts. Tel.: BAR 1934 

FM OUTSIDE DIPOLE (or loft) 
cranked arm with bracket, 12/6 plus 
2/6 p. & p. (list 35/ -). F. WRIGHT, 
19 St. James Road, Salford 7, Lancs. 

TRANSISTORS! Give away price. 
NKT124 /5 Power Type, 6 for 10/ -. 
25017 4W, Up to 6051c/s. 5/- each. 
Post free. G. F. MILWARD, 17 Peel 
Close, Drayton Bassett, Staffs. 

RCA AR88D RECEIVER 
(BRAND NEW ) 

Freq. 540 Kc /s 
32 Mc /s, 6 wave- 
band, Mechani- 
cal Band spread 
with Logging 
scale, Auto and 
Man. volume 
control, ditto 
Noise Limiter, BFO, Pitch and Var. HF Tone 
controls. RF and AP Gain, Var. selectivity 
with Crystal Filter. Complete with Instruc- 
tion /Service Manual, Spare Valves, H /Set, 
Aerial etc. £75. Carr. £2. 
CONVERTOR. Run your malns7shaver, 
radio, record player, etc. from car battery. 
New type vibrator converts 12v. D.C. to 240v. 
D.C. at 100mA Low Drain. Brand new 
complete with spare fuses, battery clips, 
etc. 25/ -. Carr. 7/6. 
TELESCOPIC AERIAL MASTS. Tubular 
steel copperised, spray finish. ring cam 
locking on each section provides for full 
or any height required. Suitable all fixings 
and base locations. Bottom section Ifin. 
diameter. 
20ft. (4 section) Closed 5ft. 9in. Weight 161bs. 
55/ -. Carr. 5/ -. 
34ft. (6 section) Closed Eft. ein. Weight 201bs. 
75/ -. Carr. 5/ -. 
Further height by adding 3-4ft. Whipsections 
13/8. Carr. 1/6. Special price for quantities 
CREED TELEPRINTERS. 7B Used 
condition, 212.10.0. Carr. 30/ , 
TRANS!HIT7'ER. 1.75 -16 Mc /s 3 waveband 
tuneable, grid modulation using 813. Used 
complete with all valves, circuit £7.10.0. 
Carriage 10! -. 
MOVING COIL HEADPHONES. BRAND 
NEW. Chamois padded, complete with jack 
plug 15 /6. Post 2/ -. 
ROTAILY TRANSFORMERS. 12V D.C. 
input. 300V D.C. 120mA output, note size 
only 41 x 2in. 15 / -. Post 2/6. 
POWER ('NIT. Type ZE12. Designed for 
Canadian No. 52 receiver. 52/6. Carr. 5/ -. 
All No. 19 set parts available. 
544 Mk. II & IH. Dipole and rod aerials 
30/- set, P. & P. 5/ -. Microphone with con- 
necting plug 15/6. P. & P. 2/ -. Battery 
input and phone plugs, 5/- each. P. & P. 1/6. 
Many other bargains. S.A.E. all enquiries. 

A..1. THOMPSON 
"EILING; LODGE" 

CODuCOTE, HI'l'('HIN, HERTS 
Phone: CODICOTE 342 

RECEIVERS & COMPONENTS 
(continued) 

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 
makes. Same day Dispatch Service. 
Terms C.O.D, or C.W.O. Send S.A.E. 
For quotes, Day and Night Telephone 
GIPsy Hill 8166, 126 Hamilton Road, 
West Norwood, S.E.27. 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

CLEARANCE 
New valves -10D2. 1OLD11, 6F13, 6F15, 6F1, 
6F12, 6L19, OLIO. 6LD20. SP41, SP61, T41, 
TH41, U281, U282, U136. 6F33. 25Z5, 2526. 
43. 57, 59, 79. all 2/6 each, 61'25 (6V6) 5/ -, 
6C9, U404, UU9 at 7/6 each. P. & P. 6d. 

Used Valves -RF80, 1OF1. 6F1 1/6 each. 
ECL80. PY80. 61'25, 20P1, etc. 3/- each, PZ30 
5/- each P. & P. 6d. 
Many old Radio Valves available at 5/- each. 
Laminated copper 6 x 4fn., 2/-; Transistor 
3 ohm output transformers 2/6, Tuning 
Condensers 115+ 250pF with trimmers, 7/- 
on /off, med., long wave miniature press 
switch 4/6, similar piano key switch 3 /6, 

pas pan el with hdioodees,resistors etc. (not 

Huge parcel of condensers, resistors. trim- 
mers, etc. (all new) 10 /-. P. & P. 1 / , 
Sound Vision, 137 Moulsham Street and 

18 Market Road, Chelmsford 

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 (Mail Order( Products. 
(1'.W.) BMC,DIA, London, W.C.1, 

NEW VALVE TESTERS £12. 
Molineux, Lowfleld Heath, Sussex. 

V.H.F. Receivers P104 (R1302), 100 to 150 
Mc /s. 13 valves, B.F.O., A.G.C., R.F. and L.F. 
gains, Tuning Meter. In good condition 
complete with instructions to convert to 
tuneable can be used crystal controlled 
as is 53.10.0 carriage 15/ -. 
Matching Power Supply for 230 volts A.C. 
£2.5.0. Carriage 10 / -. 
Aerial Tuning Units. Made for Collins 
TCSI2. 1 to 12 Mc /s. Good condition, 12/6. 
Post paid. 
Field Strength Meters, 100 to 150 Mc /s 
Telescopic chrome aerial, 2in. round 0 - 1 

MA. Meter. 135 valve needs 90 and 1.5 volt 
batteries or can easily be replaced by a 
crystal diode 35/ -. Post paid. 

40/42 PORTLAND 
ROAD. WORTHING 

BUSINESS OPPORTUNITIES 

IF YOU are a Self -employed TV 
Service Engineer wishing to increase 
your profits by at least 25% and 
receive free technical information 
send S.A.E. for details to Box No, 55. 
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NOW 
READY! A 

ofninstrument 
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 availabie Key Switches. 4 pole 
2 throw 3f6 each or 3 position D.P. 
plus D.P. centre off 5f- or rotary switch 
6 pole 3 way 3f -. 

Bank of 4 Pye Sockets w'th plugs and leads 
Sf set. Ever Ready Batteries, 90 volts plus 
7; volts 4i6 each. 

Plessey 2 -4 -12.25 way plugs and sockets 
all 51- pair. 

Jones Plugs and Sockets 4 -12 -18 -24-32 way 
all 31- pair. 

Special Lightweight lin. x 4in., 3 ohm P.M. 
Speaker 6e., 

88 set transmitter receiver. Chassis leu 
valves. 20f- each. Post paid. 

1911. RACK FITTING CABINET. 
34' high by 21' 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 / -. 

SUPT Tube with Screen and Base, with 
data. SO/ -. 

COLLARO 
AUTO CHANGE 

3 speed Gramophone Decks 
Tested and Guaranteed 

Post free 50f- 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 %, 8d.; 2 %. 9d,: 
1% 1 / -. Every six packed In 7- compartment 
linen finish component box. Unmarked. 

Speakers. 3 ohm P.M. 51n. 5 /., 81n. 6/- 
7 x 410. 7/-, 81n. 8/-.1.01n. 12/& 

U.K. ONLY 

E. R. NICHOLLS 
Mall Order and Retail Shop 

40 LOWFIELD ROAD 
off SHAW HEATH, STOCKPORT, 

CHESHIRE. 

FOR SALE 
HAMMER FINISH PAINT. The 
modern finish for electronics. Can be 
brushed or sprayed. Blue or silver. 
2 ;oz. tins 3/8, ; pint 7/8, 1 pint 15/ -. 
Prat 6d, on any order. Trade supplied. 
FINNIGAN SPECIALITY PAINTS 
Ipwl, Mickley Square, Stocksfield, 
Northumberland. 

ELECTRIC 
SOLDERING -IRON 

FANTASTIC 
BARGAIN OFFER 

Lightweight Pistol Grip handle 
40 watt. 240/250v. A.C. Solid 
copper bit. Detachable handle 
forms cover for iron when not in 
use. With 41It. Safety 3 -core 
flex. Indispensible for 
every home handy- ONLI' 
man. A boon to model 
makers and a necessity 9 to for every wireless en- 
thusiast. Offered to P. & l'. 1/- 
yoµ at this new amaz- 
ing rice. 

C. H. SERVICE (Dept. P.W.3), 
Lusted (tall Lane, latsueld, Kent 

5 -TON FACTORY CLEARANCE, 
Radio, TV Electrical Components, in 
mixed parcels. Example; 28113. mixed 
parcel £1 pp 7 /6d. Speakers, grilles, 
valves, bases, 1.1 s. covers, condensers 
etc. Hundred other items. S.A.E. List 
and Postal Orders to P. NEWTON. 
16 Shalcross Crescent. Hatfield, Herts. 

TESTED TRANSISTORS 

All new, few equivalent. 
0A202 

If- each, Red or White Spots. 

21- each, XAI01, XAI02, XB103, 
0A90, 0C430, XA112, XAIII. 

31- each, .0C44, 0C45, 0070, 
007 , 0031, OC8I D, 0C200, 
GET16. 

41- each, AFI14, AFII5, AFII7, 
0C170, 0C171, SX658, XU6II. 

5f- each, 0072, OC139, 0C140, 
0C204, ORP60, BY100, GETS. 

101- each, 0C35, 0C26, 0C28, 
GET57, 2S013. All new, few 
equivalent. 

ZENER DIODES 4.7 v. to 33 
volt - watt, 346 each. 1.5 watt, 
54- each, 7 watt, 6f. each. 

Send 3d. stamp for Full 
Price List, and Free Equiva- 
lent Chart. 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

FOR SALE 
(continued) 

MORSEMADE EASY , 
The famous RHYTHM RECORDED 
COURSE cuts the practice time dove 
to an absolute minimum! 

One student, aged 20, took only 19 
DAYS and another, aged 71, took 
only 8 WEEKS to obtain a O.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, 65 

GREEN LANE, PURLEY, SURREY 

CONDENSER BARGAIN! Miniature 
paper condensers. tin. x ;in. Ideal 
for transistor sets, .0001, .001, .002. 
.005, .02, .04.f. Your choice 7/0 per 
100 or £3 per 1,000. G. F. MILWARD, 
17 Peel Close, Drayton Bassett, Staffs. 

240-ELECTRIC POWER ANYWNFRF 

ETHINfrom 12 epli CAR BATTERY 
wniael AMIRICAN DYNAMOTOR UNIT 

Itaetlrteatpelq/aft[atlietatiawtn 
effect le itlivlsloN. POela100aelall 
u iinnnlVM ICI Ca I001tatat.Qae 

,:;-:-,. , rnndertolnsul Is. hlce Willa . W WWI. 
Seal sniped amass tor loll 10annal eWN 

snlNililctpsuas.ttivltlTtlee 

WANTED 
A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House. 
Mannville Terrace. Bradford 7. 

WE BUY new valves for cash, large 
or small quantities old types oe the 
latest. Send details. uotations by 
return. WALTON3 WIRELESS 
STORES, 15 Church Street, Wolver- 
hampton. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

MISCELLANEOUS 

LOUDSPEAKER REPAIRS, all makes, 
p: omp delivery, 25 years' service to 
radio trade. Dept, P.W. SOUND 
SERVICE RADIO. 28 Gibbon Road, 
Kingston -on- Thames. 

CONVERT ANY TV SET Into an 
oscilloscope. Instructions and dia- 
grams 12/6. REDMOND, 42 Dean 
Close, Portslade, Sussex, 

ALUMINIUM 
Sheet for Radio -Chassis and general 
use. Cut to size. Also Brass, Copper, 
steel, etc. in Sheets Tubes, Rods 
Foils, Sections, etc. Write for FREE 
ILLUSTRATED PRICE LIST, Callers 
welcome, 

SENMOR METALS, Dept. R1 
U U. Johns Road, Isleworth, UMW. 

ISL: 0312. 
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METAL WORK 

METAL WORK. All types cabinets, 
chassis, racks, etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughborough. 

CABINETS CASES 
CHASSIS 

Anything in metal. "One -offs" a pleasure. 
Send your drawing for quote 

Stove enamelled in any professional finish 

MOSS, WATSON 
40 Mount Pleasant Street, Oldham. 
Lancs. MAIN 9400 

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. 
TELRSY, 11 Maudland Bank, Preston 

SERVICE SHEETS for an makes of 
Radio and TV 1925-1964. Prices from 
1/. with free fault finding guide. 
S.A.E. inquiries. Catalogues 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 
4f- ea., plus postage 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Recor- 
ders, etc., in the country, and can 
supply by return of post. 
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 
followings 
Make - 

Model No.:- Radio/TV 
Make - 

Model No. Radio /TV 
Make - 

Model 
I also require list of Service Sheets 

at 116. 

I also require list of Manuals at I -. 
(please delete items not applicable) 
enclose remittance of 

MAIL ORDERS ONLY 

SERVICE SHEETS 
(continued) 

S.E.S. SERVICE SHETS for all TV 
Radio and Tape Recorders, etc. List 
1 /8 plus S.A.E. SUN ELECTRICAL 
SERVICES, 38 St. George's Road, 
Hastings, Sussex. 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London, W12. 
Phcne: SHE 8441, 

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, 

X _ -b `/b2 -4ac 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

2a 

1st letton 
and details 

FREE 

The Dryden School of 

UNDERSTANDABLE MATNMATICS 
II J. Dryden Chambers, Oxford 

St., London W.I. 
I Name 

Address 

L 

RADIO OFFICERS see the world. 
Seagoing and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1964/65. Day and Boarding Students. 
Grants and scholarships available. 
Stamp for Prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., 
etc. Many unique diploma 
courses incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
How ICS can help you in your career 

ICS DEPT. 541 PARKGATE ROAD. 
LONDON. S. W. II. 

PUBLIC APPOINTMENTS 

BRITISH FORCES 

BROADCASTING SERVICE 

THE MINISTRY OF DEFENCE 
(ARMY DEPARTMENT) invites applica- 
dons for appointments abroad to the 
Engineering (Grade V) staff of the British 
Forces Broadcasting Service. 

APPOINTMENTS. Vacancies in Aden, 
Benghazi, Tobruk, Tripoli and Cyprus. 
Appointments will be for two years to 
Aden and Tobruk and for three years 
elsewhere. 
DUTIES. Operation and maintenance of 
MF, HF, VHF broadcast transmitters, studio 
equipment, and generating equipment. 

QUALIFICATIONS. Approximate ONC, 
City and Guilds or equivalent qualifications 
or exceptionally to be able to demonstrate 
equivalent knowledge and experience. 
SALARY. Present scale (under review) for 
Grade V staff is £739- L1,039 p.a. Starting 
pay up to £891 p.a. will be assessed according 
to age and experience. In addition a generous 
non -taxable Foreign Service Allowance is 
payable- specimen rates will be provided 
with the application form. 
GENERAL. Return passages by sea /air, 
outfit and trunk allowances are provided. 
Families are granted free passages to the 
overseas station (and back to UK in due 
course) as soon as suitable accommodation 
is available. Three weeks and three days p.a. 
paid leave rising to four weeks two days after 
ten years service. Candidates must be at 
least 21 years of age. 

APPLICATION FORMS and further 
details from the Director (Ti), British 
Forces Broadcasting Service, Kings Buildings, 
Dean Stanley Street, London, S.W.I. 
Selection will be by interview in London. 

SITUATIONS VACANT 

YOUNG MAN required, over 18 years, 
to work in busy Radio Shop and Mall 
Order Dept. Some previous experi- 
ence necessary. For appointment tele- 
phone Paddington 1008.9. HENRY'S 
RADIO LTD., 303 Edgware Road, 
London. W2. 

I.E.R.E. CITY AND GUILDS and 
R.T.E.B. exams, Specialised I.C.S. 
home -study course will ensure 
success. For details of wide range of 
exam and diploma courses in Radio, 
TV and Electronics, also new practi- 
cal courses with kits, write to I.C.S. 
(Dept. 542), Parkgate Road, London 
S.w.I1, 

A.M.I.Meoh.E., A.M.I.E.R.E., City & 
Guilds. G.C.E., etc., brings high pay 
and security. "No pass -no fee" 
terms. Over 95% successes. For 
details of Exams, and courses in all 
branches of Engineering, Building, 
Electronics, etc., write for 148 -page 
Handbook -FREE. B.I.E.T. (Dept. 
242B), London, W.8. 

TV and Radio -A.M.I.E.R.E., City 
& Guilds. R.T.E.B. Cert., etc., on 
"No pass -no fee" terms over 95% 
successes. For details of exams and 
home training courses (including 
practical apparatus In all branches 
of radio, TV and electronics( write 
for 148 -page Handbook -free. B.I.E.T. 
(Dept 242G), 28 Wright's Lane. 
London W.8, 
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SITUATIONS VACANT 
(continued) 

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 Practice: Courses with 
equipment. books 

r REE Prospectus stating subject 
to I.C.B. (Dept. 542), Intertext House, Parkgate Road, London, S.W.11. 

RADIO AND TV Exam, and Courses 
by Britain s finest Home -study School. 
Coaching for Brit.I.R.E. City and 
Guilds, Amateur's Licence, R.T.E.B.. 
P.M.G. Cert., etc, FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

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 L1,067 

Prospects of promotion to grades in 
salary range £997- £1,634. 

Annual Leave allowance of 3 weeks 
3 days, rising co 4 weeks 2 days. 

Normal Civil Service sick leave regulations 
apply. 

APP ,Y 

RECRUITMENT OFFICER (RT 37) 
Government Communication 

Headquarters, Oakley, Priors Road, 
Cheltenham. 

COMMON CORE BOOKS 
'l'HIS SERIES OF BASIC MANUALS EXPLAINS IN SIMPLE, STRAIGHT- 
FORWARD WORDS AND CLEAR 
EXPLANATORY PICTURES: AS 

ADOPTED BY H.M. FORCES 
if BASIC SYNCIIROS & SERVOMECHAN- 

ISMS: Learn what makes automation pos- 
sible. Two parts, 18/8 each, Contents Part i 
Syndhro Torque Transmitters- Synchro Diticrential- Synohro Capadltor, An ele- 
mentary servo -Re- designed with Balanced Potentiometers, etc. 100 illus. 
Part II 
The Function of an Error-Detector--The 
control Transformer Error-Detector--The 
DC Servo Amplifier-Gas-filled Valves in 
Servo Amplifiers- Phase -shift control In 
Servo Amplifiers -An AC Servo Amplifier 
with Thyratron Valves. etc. 100 illus. 
BASIC ELECTRONIC Circuits Part 1 and II 191- each 
This two part series explains a selection of 
the principal oircuits used In electronic 
engineering, both valve and transistor cir- 
cuits are illustrated and explained in the picture Caption technique. 
BASIC 

RADAR LTD. and the RAF. Part 
17/- post free. Contents include: - 

Measurement of Angle Range and Height -Frequency Bands Used-Basic Pulsed 
System -Wave -guides -The Transmit -Re- 
ceive (TH) Switch, etc. 100 illus. 

All books Include postage. List S.A.E. 
SELRAY BOOK CO. 

00 RAYES HILL, HAY ES, BROMLEY 
KENT. Tel. HURstway 1918 

907 

RADIO CLEARANCE LTD. 
27 TOTTENHAM COURT ROAD, LONDON, W.I 

Telephone! MUSeum 9188 
TRADE ENQUIRIES INVITED EST, 35 YRS. 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

Loudspeaker Bargains Still Available 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST PRICES EVER: Don't miss this golden 

VVopportunity 
to obtain a first -grade permanent- magnet LOUDSPEAKER 

carefullÿ he preppared liistbel w and choose 
MANUFACTURER'S 
Ju te ih speaker for this ob- COMPARETHE PIUCESANYWHERE! SELLING FAST-STOCKS CHANGING RAPIDLY. 

SCHEDULE OF LOUDSPEAKERS AVAILABLE Diann Caw. lwpd. Dlasets Sawa /spat, Diameter Galan !loped, 
in In in in is in is 

inches lines alum Price leaches Unee clams Price ineace line. ohas. Price 
9 7000 80 8/- 31 7000 35 8/8 5 7000 3 8/8 
9i 7000 35 8/8 81 9500 50 10/8 6 7000 5 8/8 
21 7000 50 8/8 4 7000 25 11/0 a 7500 3 9/- 
2} 7000 ea 8/- 4 - 6000 35 10 /8 5 8500 3 9/6 
3 8500 3 10 /- 4 7000 85 11 /- 5 9500 8 10 /6 
3 8000 5 8/8 4 9600 85 11/6 5 9500 5 10 /8 
8 ieee a,- 4 Twst.10000 3 11/8 6 9600 15 12 /8 
3 7000 36 9/- 4 8600 15 181- 5 8600 25 10/8 

9500 35 um 3 10/0 34 9500 
31 9600 8 10/6 6 6000 5 8/- 81 8000 3 11/ 

Elliptical Gauls Impact EU tpUml Gauss leaped, Elliptical Gauss /sped. 
Size m line. O, edam Prin. 8fae in lines in ohm, Price Sias h lima is 025m Price 

5 x 3 6000 8 7/8 8 x 4 9500 85 12 /- x I 7000 5 9/- 
5 x 8 7000 3 8/- 7 x 31 7000 3 9/6 X I} 8000 1/6 
6 X 3 9000 3 8/8 7 x 31 9500 3 10 /8 x It 9500 8 10 /- 
3 X- 9500 35 11 /- 7 x 4 9500 3 11 /- x 91 9600 4 l0l- 
5 x 3 9600 3 9/- 7 x 4 10000 3 18/6 x 25 9500 5 10/- 
ö a 4 8000 3 8/0 7 x 4 10000 15 13/8 x 5 8600 3 11 /- 
O X 4 7000 3 9/- 7 X 4 9500 30 1818 X 5 10000 

34553 

181 
e x 4 8500 5 9/8 7 a 4 9000 35 12/8 
G x 4 9500 3 10 /- 8 X 29 8000 3 8/e 
ALLOW 2/- each Speaker for postage and packing, and bandlin charge sad plea.e specify the 

exact requirements -the nearest available will be cent 

Your last chance to obtain these 
wonderful sets 

The best and easiest transistor I Ask for a demonstratiot bulid- yourself sets available. Send W the shop. S.A.E. for FREE PARTS LIST. 
G II { {CAPRI" First Grade MULLAD Transis- 
tors Diode(s) and all component, I Sensitives BRAND NEW and GUARANTEED Super-selective. 

I Superb Speaker! 
I Now ONLY 79/6 Inclusive price for all associated (21 P & Pkg ) components, case and Instruction 

Book complete in every_ Pocket Superbet MW 
ANY PARTS SOLD SEPARATELY I and Droftwlch LW 
ON THE BUILD AS YOU BUY Size 44x2fxllin. Construe- 
SCHEME 1 Bonet data 1/p Post free. 

Chotee of a dozen stations In daylight 

THE " CONTESSA" 
"QUEEN OF THEM ALL' 

To clear existing stool 

ONLY £7.19.6 
(3 /b P. & Pkg.) 

PORTABLE said CAR RADIO 
2 WAVEBAND SUPERSET 

Construction Manual 2/10 Poet Free. 

CONTESSA á £7.19.6 p.°11.6 

CAPRI e etgB 79/6 WI P; 
SELECTED BARGAINS 

Beautifully geared AM /FM 2 gang Condensers, 4/6; AM /FM IFT'S 465 kc /s and 10.7 Mc /s 
sett 

Pair: 
4 4/6 the set;`8 watt Stere ooAAmpeifiers88colmplereaady to switch omm. 9/8 Sentercell rectifiers R3 /2D- D3- 2.1 -Y, 2/6 each. DIODES -0A79, OÁ90, C046H, HMO, 

21- each. 
TRANSISTORS: 0045, 4/8, PXA101 3/9. AFI15, 4/6. Sub m Germanium diode 1 Ml diode. 9d. each. Silicon diodes 205 

min. /3, 

p.i.v., 200 mA, 1/- each, 400p.1.v., 330 mA, Zia 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. Terms: Cash With Order or C.O.D. on Orders over 10/-. 
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SEMI- AUTOMATIC "BUG" SUPER 
SPEED MORSE KEY 

7 adjustments, preci- 
sion tooled, speed 

adjustable, 
10 w. p.m. to 
as high as desired. 

Weight 20b. 
Price 24.12.6, 

post paid. 

TRANSISTORISED 
MORSE OSCILLATOR 

Fitted 211n. Moving Coil Speaker. Uses 
type PP3 or equiv. 9 v. battery. Complete 
with latest design Morse Key. 22/6, plus 
1/8 P. & P. 

TRANSISTORS 
0041 7/- 0084 10 /- GET573 12/6 
0046' 51- 0C139 12/- 2G110 17/6 
0071 5/- 0C140 19/- 2N458 20 /- 
0072. 7/- 0C171 10/6 SB345 7/6 
0073 6/- 00800 10/6 AC107 14/6 
0075 7/- 00201 211- AF114 11/- 
0076 6/- OC203 14/- AF115 10 /6 
0077 9/- GET104 6/- AF116 101 - 
0081° 8/- GET105 101- AF117 9/6 

Available in matched pairs. 
SIEMENS SEALED HIGH SPEED 

RELAYS 
H96A, 2.2 ohm +2.2 ohm, new .. .. 12/6 
H96B. 50 ohm +50 ohm, new . .. 12/6 
11960, 145 ohm +145 ohm, new .. .. 12/6 
1196D. 500 ohm +500 ohm, new .. .. 12/6 
H96E, 1700 ohm+1700 ohm, ex- equip... 16/6 

PRACTICAL WIRELESS January, 1965 

BUILD AN EFFICIENT STROBE UNIT 
FOR ONLY 37/8. 

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 
a 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. Sr P. 1/ 

VARIABLE 
E4.1O.O VOLTAGE 

IIY : 
TRANSFORMER Post Paid 
Input 230 v. A.C. Output 
0 -260 v. at 1 amp., fully 
shrouded, new. Also available 
2.5, 5, 8, 10, 12 and 20 amp. 
Write for details. 

LIGHT SENSITIVE SWITCH 
Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell, Relay, 
Transistor and Circuit, etc., price 25/- 

circuits 10/6 each, 
ORP 

s.1 1 
including &ip 

D.C. AMMETERS 
0-15 amp. D.C. M -Coil 2in. round .. 12/8 
0-5 amp. D.C. M.I. 2Jin. round . .. 11 /6 
0-500 Microamp. sub -min, Din. dia. 

Scaled 0 -1 milliamp. .. .. 21/- 
Postage extra. 

All Mail Orders. Also Callers at: 
47-49 High St., Kingston -on- Thames 

Telephone: Kingston 9450, Closed Saturday SERVICE TRADING CO 

PADGETTS RADIO STORES 
OLD TOWN HALL, KNOWLER HILL, 

LIVERSEDGE, YORKS 
Telephone: Cleckheaton 

Stag% Phase 230 V.1400 r.p.nl. } h.p. motor 
with pulley, 261 -. Less pulley, 24/ -. Fully 
guaranteed ex- washing machine. Carr. 8/6. 
One sixth H.P. Motor 15 / -. Post 6/9. 
New Indicator Unit, C.R.T. 100. Complete 
with two tubes, type VCRX393 and VCRX298 
plus 21 small valves, also complete with 0 to 
1 milliamp meter. Relays removed. 57/- 
or less valves 32/-. Carr. 10/ -. Sorry no 
details on the unit. 
New Boxed Test Set. 100 only. Type 350. 
complete with 3t meter 1000 ohms per volt 
complete with case. No details. 37/6- Post 
6/9. 
New Condenser Parcel. Mixed. Send 
6/. Post paid. 
New 121n. Speaker with built in tweeter. 
15 or 3 ohms, 28 /6. Post paid. 
P.M. Speakers, all 3 ohm, ex -TV Sets 
61n. round. 6 x 41n. and 5in., 3/ , Post 2/ -. 
6 for 20! -. Post paid. 81n. round. 6/ -. Post 
2/-, 7 x lin.. 5/, Post 2 / -. 

VALVE LIST 
Ex equipment. 3 months guarantee. 

Ail Post Paid 

ECL80 
ECC82 
EY51 

ÉBF86 lìO 
EB91 

EF91 
6F1 
6F14 
6F15 
131,021) 
1002 
10F1 
10P13 
10P14 
20D1 

vg 
20P4 8/6 

3/- 20P1 4/- 
2/8 30P4 8/- 

4%6 Ú1 8/8 

9d. U232 
5/- U329 
9d. KT36 
1/- KT66 8/- 
5/- 
5%- 6B 

T 1 
5/. 6K25 5/- 
5/- 

6U4 5% 
5/- PY33 8/- 
5/- PL81 41- 
2/- PL38 8/- 

20L1 5/- PY80 3/- 

5/- 
5/- 
51- 
5/- 

PL82 3/- 
PL83 3/- 
PL33 3/- 
PY81 3/- 
PY82 3/- 
PCF80 4/- 
PCC8f 4/- 
PCL82 6/- 
PCL85 8/- 
V 4150/30 

1%9 1/9 
3/- 

60116 1/6 
6X4 3/- 
R18 3/8 
ARP12 1/6 
807 5/- 

EF50 L-. doz. 6/-; 6K7 1/3, doz 10! -; 6176 1/9. 
doz. 18/ -; 6K8 1/9. doz. 18/ -. 
Send S.A.E. for rare valve enquiry. 
Breaking up Mark III Type 19 Sets. 
Meter. 500 micro -amp.. 5/ -. Post 1/9. Jack 
Socket 1/-. Post 6d. Doz. 10/ -. Post paid. 
Jack 1.15. Post 8d. Toggle Switch Metal 
6d. Post e8. Doz. 10/-. Post paid. Relay 
Type 3000 1/9. Post 1/9. Doz. 20 / -. Post paid. 
Any other spare send 2/- plus post to cover. 
TV Sets. 13 channels. Untested but com- 
plete. 141n. 30/ -. 171n. 50 / -. Carr. 10 / -. 
Well packed but sent at owner's risk. 
Reclaimed Tubes. Six months guarantee. 
141n. Mallard and Mazda 17/, Carr. 7/6. 
171n. 80/. Carr. 7/6. 

RES /CAP. BRIDGEp39/p616. 

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. H) 
Raleigh Mews, Raleigh Street, Nottingham. 

FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

H.A.C. were the original suppliers of Short- 
Wave Receiver Kits for the amateur con- 
structor. Over 10,000 satisfied customers - 
including Technical Colleges, Hospitals, 
Public Schools, R.A.F., Army. Hams. etc. 

IMPROVED 1985 RANGE 

1 -Valve model "CX ", complete kit, Price 34/6 

Customers say: 'Definitely the best one- 
valve S.W. kit available at any price.' This 
kit contains all genuine Short -Wave com- 
ponents, a drilled chassis, accessories and lull 
instructions. Ready to assemble and, of 
course, as al our products, fully guaranteed. 
FULL RANGE of other kits still available 
including the famous model 'K', price 77/- 

Before ordering call and inspect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TX.), 44 Old Bond St., London W.1 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prac- 
tical and experimental uses. 
12 volt 36 watt AC /DC SBC 8/8. P. & P. 1 / -. 
12 volt 60 watt AC /DC SBC 8 /8. P. & P, 1 / -. 
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 
AeC. 60 watt. 22/6. P. & P. 3/6. 
Set of four colours FLUORESCENT Paint. 
Orange, Yellow. Green and Red. in ¡oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs. 9/8. P. & P. 1/6. 
VAN DE GRAAFF ELECTRO- STATIC 

GENERATOR, fitted with 
Motor drive for 230 v. A.C. 
giving a potential of approx. 
50,000 volts. Supplied absolu- 
tely complete, including 
accessories for carrying out 
a number of interesting 
experiments, and full instruc- 

tions. This instrument 
is completely safe, and 
ideally suited for School 
demonstrations. Price 
26.6.0. plus 4/- P. & P. 

A.C. VOLTMETERS 
0 -15 v. A.C.M.I. 2lin. Flush Round 12/6 
0 -200 v. A.C. Rect. M- Coil 31in. Type W23 45/- 
0 -300 v. A.C. M.I. Din. Flush Round .. 22/6 
0 -300 v. A.C. Rect. M -Coil 291n... 29/- 
0 -300 v. A.C. Rect. M -Coil Din. type W23 55/- 

A.('. AMMETERS 
0-1, 0-5. 0-10, 0-15, 0 -20 amp. Flush Round, 
2Jin. dia. All at 21/- each. 

Personal Callers only: 9 Little New- 
port St. London, K'.('. 2. Tel. Ger 0576 

(off Leicester Square) 

TRAINING 
Full -time courses in RADAR and 
RADIO- TELEGRAPHY for prospective 
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 Peny wem Pens wens Road, 
Earls Court. London, S.W.5 

Just Published .. . 

Aerial Handbook 
by 

G. A. Briggs and R. S. Roberts 
8/6 Postage 9d. 
ORGAN BUILDERS MANUAL. 
Pub. by Artisan Organs. 35f -, Postage 

I f6. 
THE TRANSISTOR RADIO 
HANDBOOK, by D. L. Stoner and 
L. A. Earnshaw. 44/-, Postage 11-. 

BASIC ELECTRONIC CIRCUITS, 
Part 2. 18f -, Postage 1/-. 

THE GRUNDIG BOOK, by F. 
Purees. I5/6, Postage 6d. 
RADIO & TELEVISION TEST 
INSTRUMENTS, by G. J. King. 
251-, Postage 1/3. 
HANDBOOK OF LINE COM- 
MUNICATION, Vol. I. R 
Signals. H.M.S.O., 301 -, Postage 2/6. 
BBC 2 RECEIVER TECHNIQUES, 
by E. A. W. Spreadbury. 7/6, Postage 
6d. 
RADIO VALVE DATA, 7th Ed., 
compiled by "WW ". 7/6, Postage 1Od. 

TELEVISION AND RADIO LINE 
DISTRIBUTION, by H. E. Penrose. 
30f -, Postage I L. 

COMPLETE CATALOGUE I/- 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9 -6 p.m. 

1 

1 
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NEW 
N 

notjustlbut2 
NEW TUNER- AMPLIFIERS 

model 127 Stereo £37.10.0 model 127 Mono £26.10.0 

Optional Case (both models) 
TEAK & VINYL HIDE O. 10. 0 
For full details, technical specifications and list 
of over 300 stockists, post coupon or write 
mentioning PW.1.65 

ARMSTRONG AUDIO LTD. WARLTERS ROAD. LONDON N7 

u 
+ 
s' 2 

20,000 
Reads 
at 

TEST 

f, 

METERS 
'.- - -- --' _ 

I ' LINEAR AMPLIFIERS. L034, 4 watts, size 84 x 41 x 2110. high, 56.6,0 1Á5A easty, etas 7 x 7 x tin. high, 56.19.6. l'roteotive covet, 12/9. L5 /55 5 watt stereophonic. size 101 x a x em., 512.12.0, cover with carrying handles 25/.. "Diatonic" 10 watts Hi -FI Ultra Linear Push -Pull, size 9 x 7 x 611n. high. 612 .12.0. Cover with carrying handles, 19 /8. Lulu 10 watts HIFl ultra Linear else 9 x 7 x Me. high, 613.13.0. Cover with carrying handles. 19/6. "Conchord" 30 watts 111 -FS- Ultra Linear size 121 x 9 x 74in. high, 810.15,0. Cover with carrying handles, 26/ . L50 60 watts Hi -Fi Ultra Linear. el a 14 x 10 x 81e. high, /88.2.0. Cover with carrying handles, 88/& All amplifiers for normal A.C. mains, and ex stock. Details on request. 

VARIABLE VOLTAGE TRANS- 
FORMERS. Fully emended. 
Input 235 v. A.C. 50/60 cycle.. 
Output 0.260 V. 2.6 amp. type 
55.17.6. 5 amps. type 59. 10 amps. 
type 116.10.0. 2.6 amp.. portable 
type In black crackled case and 
fitted voltmeter 59.17.8° Brand 
new import, fully guaranteed. 
Immediate delivery and service. 
Illustrated details on request. 

- ' _ TI. 
_ 

\_,A,... 
- 

° "!.' _, r" 
r .... .' 

` l l 
\l /i 

e; 

l ' 
CEP. M 

1.000 
TP 68° 

voltage up to 1,000 D.C. 
20,000 ohms per volt and A.C. 

"Tripletons" Convertible Amplifier. Size 10 x 3 x 41in. high. 4 watts output matched for 2.3 ohms, OR 2 ampiiuers can be coupled together for STEREO 
16.19.8. each. 
Tripletone" F.M. Tuner, size II x 6 x Sin. high. Coverage 80.104 Mc /s. 618.19.5 lunpowered), or 216.14.0 (eel( powered). Details ou request. 

SPEAKERS, Special heavy duty 16 ohms 12r0. 86,6.0. Wharfedale 15 ohms 121.. for Lead Guitars 610.10.0, 151n. for Base Guitars 617.10.0. 3 ohms luta. 29/6, 3 ohms öla. 22/6. 1 

IIIIIII 

ta ̀  
_ _-- 

L "" ° ° 
rI I 

[04 rut 

'at '0 
JD 

_ -: - O /- 

MICROPHONES. Crystal Types. Guitar 12/6. Desk, with built -I0 stand 16/ -. Acne 
59/1 Stick. and Table Stand 82/8° Super Stick, with heavy Desk Stand 45/8- Moving 
COS Type, Stick. with heavy Desk Stand 69/8. ated due" Stick, 50K impedance, with switch 76/ -. Omnldlrectlonal, chrome plated die -cast frame, 50K, with switch 99 /e. 

10,000 O,P.V.; D.G. Cturent to 
Resistance to 10 Mega.; 

('apacitanoe to 0.1µF: Decibels 
Prom -20 to +$ö. Size 8 }In. x 
:-,Sí0. x 1 }in., 66 °19.6, 

TRAN6ISTORISED TEST EQUIPMENT. Fully guarantee d, brand new. B y NOM -bUOmA; BREX: 
150 Kels.-350 Mc/s. Signal Generator, 29.10.0. Re . fatance- Capacitance Bridge. 
68.6.0. 1.16 volts U.C. Power Supply, 68.10.0. Audio Generator 10 /lUU,uW a /a., 
816.16°0. Inductance Bridge, 518.0.0° 
By T.M.K. INSULATION TESTER. Measures up to 500 megohms at 3 testing volt - volt- aes, 100, 250 and 600. Supplied with leather case and leads, 917.10.0. Illustrated details on any of the above sent on request. 

2.000 O.P.V. MODEL TP 10. 
2.000s A.C. and D.C. Volts u to p 
Reed D.O. Current to 600mÁ; 
Resistance l0 1 Me[: Capacitance 
to 1µF; Decibels from -20 to 
+38; Output solo for Audio 
Measurement. Sloe Si % 6 x 
ilia., gí.18.6, 

ADJUSTABLE MIKE STANDS. 
with heavy bases and plated .tame. 
Table type 25/8, floor type 66/-. HETERODYNE FREQUENCY METERS TYPE LM39. Frequency range 

126.20000 kc /s. le 2 band. This le the United States Navy Model of the well -known 
11Ltt1 Frequency Meter, but has many additional features which increase its use- Tulare. Voltage stabilisation circuits and Crystal control ensure extreme accuracy 
and in addition it is fitted with an Internal Modulation switch to allow use as a 
Signal Generator. Oise only Si x 8 x ölin. Perfect working order, 025.0,0- 

20/. CONSTRUCTOR'S PARCEL. 
Assorted colours wiring wire, 
solder, resistors, condensers. 
volume controls, tag panel. 
ALL NEW (post 2/6), 60,006 OHMS PER VOLT MODEL 

600. Reads voltages up to 1.000 
D.C. at 80,000 ohm s per volt and A.O. 
current to 12 amp. Resistance 
to 60 Mega.; Decibels from -l0 
to +88: Incorporates Internal 
buzzer for audible warning of 
direct shorts and blocking con- 
denser for A.N. output measure. 
menu. 01ze 3 {} x 6)<} x 
2110., 1E19.ß- 

y 138 GRAYS INN ROAD, LONDON, W.C.I 
Telephone TERminus 7937 Please include carriage cost on ALL items 
Open until 1 p.m. Saturdays. We are 2 mine. from High Holborn (Chancery Lane Stitionl and 6 min.. by be from King's Croy 

SP SPRAGUE CONDENSER$ Metal 
-ed. were end. New 011 mFd 
1,000 volt and 0.1 mFd, 600 volt, 
7/8 per dozen. Speelal quotes for 7........ 
RESISTORS. 100 assorted valnea, 

.holes. Nem 7/8. 
CON 100 aeao mice 
and silver mica. NEW 10 /, 
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910 PRACTICAL WIRELESS 

si IIIIIIIIIII1111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl Get your copy NOW .. . 

=Lewis 
have the 

g. Cabinet 
E 1111111111111111111111111111111111111111111111 E 

for you =_ 

E We can supply any cabinet EE 

E to your own specification E 
These are only two examples of E 

E -THE LARGEST RANGE E 
E OF CABINETS IN THE E 
E COUNTRY 
E Equipment is also our 

speciality. E 

"PRACTICAL WIRELESS" 
RADIO AND TELEVISION 
REFERENCE DATA 

Contains full detaì's of colour codes: 
everyday formulae, for calculating the 
values of biasing components, potential 
dividers, resonance, gain, etc.; aerial 
dimensions; a quick frequency- wavelength 
conversion table; stations and frequencies; 
common symbols and abbreviations; notes 
on amateur radio and a list of call -sign pre- 
fixes; commun;cation receiver I.F.s; wire 
and cable data; battery equivalents; valve, 
transistors and picture tube pin connections, 
bases, ratings and equivalents. Illustrated. 
10s. 6d. FROM ALL BOOKSELLERS 

or, in case of difficulty 1 Is. 6d. by post from 
GEORGE NEWNES LTD., Tower House, 
Southampton Street, London, W.C.2. 

The Lowboy 
Price 27 gns. 

?i IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIII111111111 IIL 

= 
=ED radio 

E 100(P165) Chase Side, Southgate E 
= London, N.i4. Pal 3733/966) = 

FREE CATALOGUE 
E Send today for the new 
E Lewis Catalogue _ 
E Designed to assist your choice of E 

cabinet. _ 
Sent absolutely free. The new Lewis E 
Radio Cabinet Catalogue -the most = 

= comprehensive ever prepared. Choose = 
E from 49 different Models. E 
E Please send your new free 24 pape E 
E colour cabinet catalogue. E 
E Name E 
E Address - _ E 

-.. 

BLOCK CAPITALS PLEASE E. 

5111111111111111111111111111111111111111111111111111111111111 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 42/6 
complete kit (by post, .carriage and 
packing 2/6 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 

Meters. Brand new miniature Hush meters. 
050µA, 32/8: 0. 50011A, 0 -1mA. 22/6. Post 11-: 
3 In. 0-1mA, 35/ -, post 1/3. Internal res. 
measured on request. 
Multimeters. Illus, leaflet on request. 
EP10K, 10,000 o.p.v., 65/ -, post 1/6; EP3OK, 
30,000 o.P.v., 95/6. post 21 -: EP5OK, 50,000 
o.p.v., 130/ -, post 2/6. Leather case for 
EP3OK. 15/8, EP5OK. 23/ -, post 1/3. 

Multimeter Kit 18,000 o.p.v., 65/ -. 
Precision Wirewound Resistors 1W. 
1 ohm to 5K 1 %. 3/ -: to 20K, 413; 1% add 3d. 
Your value wound to order. 
Wirewound Shunts made to your require- 
ments. 
High Stab. Resistors. jW 1%, 2/ -. Full 
standard range plus many special values. 
High Resistance Phones, 10 /-, Post 11 -. 
Signal Injector Kit, 10/ -, post 1 / -. 

Planet Instrument Co. 
2i INl,ii\lil\ A\i :NI 1:. 1.11Iì1/N , 

A.R.R.L. AMATEURS RADIO 
HANDBOOK 1964 

36/ -. Post.axr 2 /1). 

R.S.G,B. Amateur Radio Call Book, 
new 1965 ed.. 5 / -, postage 6d. 

Aerial Handbook, new ed., by Briggs. 8/6, 
postage 1 / -. 
The Antenna Book, new edition, by 
A.R.R.L., 18/6. Postage 1 / -. 

Guide to Broadcasting Stations, new 
ed., by W.W., 5/ -, postage 6d. 

Teach Yourself Radio Servicing by 
Butterworth. 10/6. postage 1 / -. 
Computer Circuit Projects you can 
build by Boschen. 21 / -. Postage 1 / -. 

Understanding !Amateur Radio, new 
ed., by A.R.I6.L., 18/8. postage 1/ -. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W C.2 

(adjoining Lisle Street.) 

January, 1965 

The ?C / 
HOLE PUNCHES 

Instant Type r diameter ... 
Screw -up Type 
}}" diameter Toggle switch ... 

r B8A, B9A... ... 
- ,. ... ... 

=w diameter. Inc. Octal::: 

II- ß9G ... 

211.' Meter 
Complete Set E9.3.6. 

No extra charge for postage and packing 
in the U.K. 

6,10 ea. 

8,6 
8,6 
9,- 
9,6 

10,2 
10,8 
11,8 
13,4 
16,2 
18,10 
21,8 
24,4 
33,2 , 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel: Beckenham 8262 

BBC2 (625 LINE) TV AERIALS 

ENTER NAI, MAST 
MOUNTING: ARRAYS 

o element 45/ -: 11 element 55/ -: 
19 element 82/6 

W ALL MOUNTING with CRANKED 
%I(:1. 9 element 80 / -; 11 element 67/6: 

14 element 75/ -. CHIMNEY ARRAYS 
with LASHINGS. 9 element 72/-; 11 
element 80 / -: 14 element 87/6. LOFT 
ARRAYS. 7 element 32/8: 11 element 
with TILTING ARM A 4 ELEMENT 
GRID REFLECTOR 62/6 19 element 
ditto, 70/ -. Co-ax. Plugs. 1/3. Low Loss 
Co -axial Cable, 1/8 yd. 

BBC ITV F.M. AERIALS 
B.ft.C. (BAND I). Tele- 
scopic loft 21/ -. External 
S/D 30/ -. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array 25 / -. 5 
Element 35/ -. Wall mount- 
ing. 3 Element 35/ -. 5 
Element 45/ -. 
COMBINED B.B.C. /I.T.Y. 
Loft 1 +3. 41/3: 1 +5, 48/9. 
Wall mounting 1 +3, 56/3; 
1 +5 83/9. Chimney 1 +3. 
63/9: 1 +5, 71/3. 

F.51 (BAND 2). Loft SID, 12/6 "H. 
30/ -. 3 Element, 52/6. External units 
aval able. Co -ax. cable 8d. yd. Co -ax. 
plugs, 1 /3. Outlet boxes, 4/6. Diplexel 
Crossover Boxes 12/8. C.W.O. or C.O.D. 
P.P. 3/ -. Send 6d. stamps for illustrated 
lists. 
K.V.A. ELECTRONICS (Dept P.W.) 

3b, Godstone Road, Kenley, Surrey. 
CRO 2527 

www.americanradiohistory.com

www.americanradiohistory.com


FRE TO A M BI r o V s ENN NEER s - THE LATEST EDITION OF ENGINEERING' OPPORTUNITIES 

N 

I` 

January, 1965 PRACTICAL WIRELESS 911 

Head Office and Werehnuee: 
44A WESTBOURBE GROVE 
LONDON W2 
Tel. PARE 51111 /2 /8 

I Al:lt0 SERVICES LTD. 
Please send a correspondence and Man Orders to the Head Office 

When sending cash wilt, or,l,+t, phase tuclud. 0, t for postage and handling. 
MINIMUM CHARGE 1,6. No C.O.D. Orden accepted. 

Iter earl :Mop 
86 TOTTENHAM COURT ROAD 
LONDON WI 
Tel. LANghsm 8403 

0A2 6/.18AK6 -/-ISKS 8/- 12K7GT 7/- 90CV 
OB2 6/-8AM8 4/- 6K80T 9/. 12K8 10/-807 
083 e/- BA144 10/-¡01.1 8/- 12Q711'P p$/. 8299 
003 6/-6AQ5 6/- OLBCA 7/8 19AQ5 6/- 832 
003 Q. 8AQ6 8/- 61,18 9/. 2011 16/- 8613A 14/- DL69 
IASOT 6/-6AB5 8/-6147 9/-20L1 14/-931A 60/-DL70 
IA7OT 9/- 6A870 22/6 6Q70 8/- 2001 14/. 954 6/- DL73 
11780T 7/- 6AT8 4/- 69L70T 66/- 2003 18/- 965 3/. 0L92 
IBSGT 7-BAUS 6((-6SN7OT 4/8'2004 14/-956 8/-DL93 
11,6 17/- BA V6 6/- 61/40T 10/8 _oro 12/.957 5/. 01,911 
1.14511T 8/-8B7 6/-61114 7/823Aflti 6/-958 4/-DM711 
1Q5GT 8/.6B8 6/- 81,6 8/- 2305 10/- 959A 8/. DY80 7/- 
t11.4 8/-88A8 4/9BVBGT 7/6261,6GT 8/-5696 6/-DY86 8/- 

63E4 4/- 26Z4G 7/- 5703 10/- E88CC 14/- 
BXSOT 6/6 2525 7/6 6080 86/- EABC80 8/- 
13Y60 6/- 25260T AM 6148 27/6 EAF42 8/6 
7B7 8/.281/7 /- 9002 5/6 E1141 5/. 
7C6 7/- 301'15 10/- 9003 9/- F.BC33 7/. 

17/6 
9/- 

%- 

DK92 
DK96 
DLBd 
DIAiN 

7/8 ECH21 10/- EM87 7/. PY31 7/- UM80 7/-1UY41 5/0 
7/8EU113518/-iEN31 10/-IPY33 9/-UUri 8/-UY86 5/- X79 18/- 

19/-901142 8/-,EN32 10/-01'41 5/8 11E10 8/-1W8131 8/- 
10/-ECH81 8/-EY51 7/-11Y82 5/. U1'21 8/-X65 5/8 
19/8 ECH83 7/81E1'81 8/- 1,7 83 6/- TRANSISTORS 

7/- ECLBO 6/6 EY63 9/6 1'148 818 0026 8/- 0070 5/. 0C139 
18/- ECL82 7/8 EY8d 6/- 0 1 600 8/80028 17/6 0071 5/- 0C170 

6/- ECL83 8/- E300 6/8 00,02-6 0()35 15/- 0072 8/- 0C171 
5/6 ECL80 B/- EZ81 4/81 46/- 0('42 8/- 0O75 6/- 00204 
8/- EP3d 4/0 .0332 10/-Q0V03.10 0044 8/. 0076 6/- 6/- EF37A 8/- 0234 10/- 35/- 0C46 6/- 0077 8/- 

EF'39 5/. ET66 16/-11715 35/-Het. of two matched 0081 and moo 
9E40 9/- KT88 10/-'rT`21 32/- OCHE), 12/8. 
13E41 7/6 N78 15/. TT22 89I- R.C.A. 2N410 (OC45) 3/8 
EF'42 8/ N8P1 25/.1125 11/ - 2N4M 10C44) 8/8 
EF54 8/NBP2 22/- U26 11/-G.E.C. GET115. '/-; GET673, 20% 
9056 8/- 0CP71 24/- U191 11/- Matched pair of GET673, 86/-, 
EF80 6/- 0EP12 12/- U231 18/8 MICRO-ALLOY; MAT10l, 8/6; M. 10,83 10/- 011060 10/. 11281 13/-i8/0; T1188 (almilar to MAT101)_ EPOS 6/- PC88 12/. 11282 14/- - 
EF86 8/8 PC88 19/- 11301 19/- POBT OFFICE COUNTERS 
E1'89 4/6 PC97 9/. U403 7/- 4-digit non-manning type 
E091 4/- PCC84 5/6 Vol 8 18/. Stan dard, 23000 Coll, sec. hand 
111193 4/9 P(:C83 7/. U4020 7/6 Mhdat)ue, 2p000 Coil, ace. hand 
EF94 8/- PCC88 10/8 UABC80 5/8 
EF95 5/. PIX:89 10/- UA042 8/- 
EF98 10/. PCC189 10/- UBC41 6/6 
EF183 8/-PCF80 8/-UBC81 /- 
9E184 8/. PCF82 7/. UBF80 8/6 BY 100. 800p.i.v., 450 mA, 8111oon 7/. 
EFP80 10/. PCF84 8/- 1113F89 7/. BYZ10, 800p.i.v.. 5 amps, 8111con 7/8 
9133 19J6 PCF86 8/-UBL21 11/. OJ31d, 200pAv., 400/800mA, Germ. 3/6 
EL34 10/- PCF801 10/- UC4:84 9/- 035M, 300p1.v., 400/80001A, Germ. 3/8 
EL38 17//8 PCF802 10/- UTA.'eb 8/6 6137M, BOp.i.v 500/100081A, 3/6 
EL41 7/- PCF808 18/- UCF80 9/8 CATHODE BAY TUBES 

PCL81 9/- U05222 818 VCR139A 26/-; VCR97 80/-; 
PCL82 8/8 
PCI83 Ba 

UUCHH841 Y 

/ 
78 OOD or 09J 80/-; 6CP1 80/. 

COME 1/6 0A70 2/- OA811 8/6 
PCL88 9/. UF41 7/8 C83A 38/8 0A79 2/3 0A203 6/- 
PI.38 9/- UF42 7/6 GEX64 8/- OAS' 2/- 0A211 7/fl 
01.38 18/- UF80 8/8 ZENNER DIODES 
PLS1 7/. 11 F85 7/- 2.25 wate dissipation. 
PL82 5/811F80 10/-VR7(7.0v);VR98(9.0v);VR10B(10v)I 
PL83 8/- UF89 6/- VR425B (4.25v); VR476B (4,76v); 
P184 6/8 11141 7!8 VR525B (525v); V9575 (6.76v); 
P3.600 16/-UI.84 6/- VR8'25B (6.25v);-all at 8/8. 

X86 8/. 

IR5 5/- 
194 6/- 
183 4/8 
1T5oT 8/- 
1174 6/- 
11J5 6/- 
1X2A 
1X22 // 

2CW4 18/- 
2021 8/- 
3A4 4/. 
8A5 7/- 
SD6 4/. 

BBEB 6/- 
8BH6 7/- 
6BJ6 3/. 
BBK4 80/- 
8BK7A 8/. 
OBNfl 7/. 
8BQ7A 8/- 
8BR7 11/8 
OBRO 5/- 
6BB7 18/- 
BBWB 9/. 
OBW7 B/- 

7D8 

7E7 
787 
9BW8 
907 
1001 

3Q4 0/6 602G 5/- i8Ú 
8Q5GT 6/6 6C31 18/-110F1 
384 8/ -6094 5/ 11002 

dTHA 14/. 
6R4OY 0/- 
1T4 6/- 
51740 9/- 
6U4GB 6/8 
0V40 8/8 
6Y30T 5/- 

5y4OT 8/. 
6/5012 10 /- 
6A8 8/. 
6ÁB4 6/6 
SAGS 8/S 
6107 0/. 
6ÁH6 10/. 
BAJE 9/- 8J7GT 7/8 
6AK6 ti /S 8E7 9/- 

10. FIRST QUALITY 
18/- 
18/- 

7i 
10/- 

17/- 
14/- ,i/ BRAND 

VALVES 
8CD8G 17/-10P0 10/- (0C17 12/- A'/,1 9/- 1:151:41 7/- 8CH6 0/-10F18 9/- J0F5 9/- AZl'2 9/- EBC81 8/6 6CL6 0/- 10L1 7/6 30PLI 11/- AZ31 8/. EBF80 6/8 60W4 18/.10L011 10II- 30117 18/. AZ41 8/8 EBF'83 7/8 6084 16/. 102013 18/8 30P12 10/- C1C 
BFB 2/. 10P14 39/8 CBL1 16/- 6F1 5/- 12AH7 6/- 30pLI 11/8.C1,33 9/- 
OF80 6/- 12AH8 11/- :man 111-CY31 8/8 
61+11 8/- 12AQ5 7/- 15Le0T 7/. DAC32 7/- 6F13 6/6 MI6 6/-36W4 5/. DAM 7/- 
gtlF17 6/. 12AT7 !/- 3534G 4/- DAF91 4/6 

8024 11%e 12AÚ7 6%- 60BbuT 
8/. 

- DAF98 8Ì- 
82028 10/-12AX7 6/- 30416 6/8 UF'66 8/- 
8F33 0/-12BA6 8/- 6oCD8686/- DF72 7/- E11088 10/- 12BE6 6/-BOLBGT 8/6DF91 3/-1.01,80 7/6 

13BH7 8/-8bA2 8/0DF96 8/-ECF82 7/8 
12J7GT 7/6 9006 80/- DK91 5/- ECF86 11/- 

SOP19 14/- 
BEEN 8/9 
EC53 12/6 EL42 8/- 
EC80 8/-EL81 8/6 
EC88 18/- E1.84 5/- 
EC911 5/4 EL86 8/- 
RCC31 6/- EL80 7/6 
ECY;32 4/- EL821 8/- 
ECC40 9/- EL822 8/- 
ECC84 8/8 EM31 6/- 
ECM 8/8 EM34 9/8 

EM80 6/6 
EM81 7/6 
EM84 8/- 
EM85 9/- 

12/- 

10% 

5000 (011, sec. hand. 
4.10 (011, new 

SEMICONDUCTOR RECTIFIERS 
(Half wave diodes) 

5/6 

8/6 

DIODES 
UCL83 10/- 

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 
end outlines a wonderful range of modem 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elea 
croaks Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee " NO PASS - NO FEE" 
White, Toar age or experience, you cannot afford 
lo min reading 151, tampon book. Tf you are earning 
Ion than 180 week, lend lar your eon of 
SEROIRBERIXO OPPOBTUNITIZ8" lodai -FREE. 

WHICH IS YOUR 
PET SUBJECT ì 

Meehanial Eng., 
Elactrieal Eng., 

Civil Engineering, 
Radio Engineering, 
Automobile Eng., 

Aeronautical Eng.. 
Production Eng.. 

Building, Plastics. 
9raugMSmanih(9. 

Television, eta. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.LMech.E 

A.M.I.C.E. 
A.M.LPred.BL 

A.M.1.M.1. 
A.LO S. 

B.Sc. 

City A 00)1áe 
Gen. Cart. 01 Education 

Etc.. ele. 

EQjpTMENT 
Basle Practical and Theore- 
tic Conner for beginnen in 
Radio, 'T.V., Electronic., 
Etc.. A.M.LE.R.E.. City t 

Guild. 
Radio Amateurs' RUM. 

LIAR. Certificate 
P.M.O. Certiflate 
Practical Radio 

Radio A Televisionnervloieg 
Practical Electronlos 

Electronie. Enolneering 
Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
B.l.E.T. 
NOW offers you a 
real laboratory trom- 
ine at home with 
poetical equrpthent. 
Ash for details. 

B.I. E.T. 
SCHOOL OF 
ELECTRONICS 

Please send me your FREE 156 -page ' ENGINEER ING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

ADDRESS____ 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /21 ), 29 Wright's Lane, London; W.8 SUBJECT OR EXAM 
THAT INTERESTS ME 

THE B.I,E.T. IS THE . LEADING ORGANISATION .OF ITS KIND- IN THE WORLD 
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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. 

OUR STOCKS ARE TOO 

PW 6 Superhet 
PW S.W. Converter. 
PW Beginners SW2. 
PW Transistor Inverter. 
PW Mains Power Pack 
PW Build and Learn Series. 
PW Transistor 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 Po ;t Paid. 

VAST TO ADVERTISE -A CATALOGUE IS THEREFORE, A MUST 

MAINS AND 
BATTERY 

RECORD AND 
TAPE DECKS 
(p.p. 216 any type) 

All Decks Complete with Cartridges * BSR UAI4 4 -speed Auto ... ES 16 6 * BSR UAI5 4 -speed Auto ... E6 19 6 
E6 IO 0 
E6 19 6 
E8 19 6 
E7 19 6 
ES 0 0 
E5 19 6 

* Garrard Autoslim Auto .. * Unplugable Hd. Verso. Auto * Battery Autoslim ... * Stereo Version Auto . * SRPIO 4 -speed Single Player * SRPIO Battery Version ... * BSR GU7 4 -speed Single 
Player ... is 0 0 * Garrard AT6 with Stereo 
Cartridge Autochanger ... £10 19 6 * AT6 Mono ... E10 10 0 * Collaro 2 -track Studio Deck EIO 10 0 * Collaro Studio 4 -track Deck E13 19 6 * BSR TD2 2 -track Deck E7 19 6 

P. & P. 3'6 any type above. * 9 volt Starr 45 r.p.m. 3916 * 45 or 33 r.p.m. Starr 9V 8916 * 45 t.p.m. Garrard 6V 351- * 4-speed B.S.R. 9V 5gns * Garrard 9V, 2- speed, 2 -track 
Tape Deck with casette ... EIO 10 0 
Fully guaranteed. P. & P. 31- 

NEW LOW PRICES 

M ULTI- METERS 

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 /volt El 19 6 
MI 2 £2 96 
THL33 2 E3 15 0 

* EPIOK 10 7916 * ITL2 20 82/6 
*TP5S 20 £5 19 6 * EP30K 30 E5 10 0 

* EP50K 50 E8 10 0 

*EPIOOK100 E9 19 6 

* Leather Cases available. 

RECORD /REPLAY /ERASE TAPE 
HEADS 

Marriot Type 
R /RP /3 } track 
record /replay 
head and Mull - 
ard 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. 21- any 
type. Fully Guaranteed 
6- Transistor De Luxe ... ... 6916 
7- Transistor Zephyr ... ... 7916 
6- Transistor MW /LW ... ... E5.19.6 

TRANSISTOR PORTABLE 
TRANSCEIVERS 

9- transistor Portable Transceivers. 
Supplied complete' with leather cases, 
batteries, aerials, etc. in presentation case. 
Range up to 5 miles in favourable con- 
ditions. Sizes 64 x 3 x 14 inches. Superhet 
crystal controlled on transmit and receive. 

Price £21 Per Pair. P.P. 316 

TRANSISTOR TRANSCEIVER 
3- transistor crystal controlled version 
of above. Range up to 4 mile. 
Price E8.19.6 Per Pair. P.P. 2/6. 

BUILD A QUALITY TAPE 
RECORDER . 

A SELECTION FROM OUR 
STOCKS -NEW PRICES 
See Catalogue or full details. 

Sinclair Micro -6 (to build) 5916 
Sinclair TR 750 amp. (to build) 3916 
Sinclair Micro Injector (to build) 2716 
PP3 9 volt Battery Eliminator 18'6 
Tape Jack Tuner 2916 
10 -Watt Horn Tweeter 2716 
2C -Watt Super Tweeter 6916 
Two -channel Mixer IS - 
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 2K ohm 12'6; 4K ohm 1416 

Stereo Headphones 8 x 8 ohm 3 gns. 
Stereo Stethoscope Headset 8 x 8 

ohm 25'- 
Resistor Substitution Box 3216 
Crystal Mono Stethoscope Headset 1016 
Magnetic Mono Stethoscope Head- 

set 1216 
Transistor Signal Injector 351 - 

Fully Disappearing Car Aerial 351 - 
Test Lead Kit with Pouch 816 
Capacitor Substitution Box 2216 
De Luxe Stereo Headsets with 

junction box £6 
4- channel transistor mixer 49/6 * 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 ;n maker's 
cartons 151 -. P.P. 11 -. 
Supplied with circuit. 

MULLARD POT 
LAI 1216 LA5 17'6 
LA2 I51- LA6 2216 
LA3 1916 LA9 17/6 
LA3 1916 LAIO 1716 
LA4 1216 

CORES 
LA45 15/- 
LA2503 15/- 
LA2504 IS1- 
LA2505 1716 

30 watt Soldering Iron 14/6 P.P. I/ -. 
Tape Demagnetiser 2916 
2 K ohm I in. diam. mag. mit 151 - 
Antex 15 watt min. soldering iron 29/6 
Earphones Mag. or Crystal 51- 
Telephone Recording attachment 916 

Crystal Guitar contact mit. 12/6 * 7- transistor Record Player or tuner 
amplifier with treble, /bass and vol. 
controls, E5.19.6. * 4- Transistor / watt amplifiers. Kit, 
39'6. P.P. 1/6. Built 49/6. P.P. 116. 

RECORDING TAPE 
Sin. 600fc., 1216; Sin. 900ft., 151 -; 7in. 
1,200ft., 1816; 7in. I,800ft., 251 -; 7in. 
2,400ft., 2716. Excellent quality. 

SCOTCH BOY TAPE. 34in., 300ft 
L.P. complete with spare spool. 
516 P.P. 9d. 

* 6 Valve Printed Circuit designs. 
2 -track or 4 -track units. II gns. 
2- track, 12 gns. 4- track. * Collaro Studio Decks. 2 -track IO gns. 
P.P. 316. 4 -track E14. P.P. 316. * Portable cabinets with Speakers, 
5 gns. P.P. 36. 

Complete Systems 
2 -track E26_ P.P. 8/6. 4 -track £30, P.P. 8/6 

Complete in Every Detail 
Leaflet on request also on amplifiers 
to use decks with existing hi -fi 
equipment. 

NOMBREX TEST EQUIPMENT 

All transistor 
portable units 
supplied with P 

full instruc- 
tions. 

dd Leaflets on g 

Request. 

*150 Kc /s to 350 Mc /s generator. RF 
Mod., AF. 8 ranges. Leads, batteries, 
instructions, E9.10.0. * Resistance /Capacitance Bridge, £8.5.0. * Transistorised Power Supply, £6.10.0. * Audio Generator, E16.1S.0. * Inductance Bridge, £I8. 

Fully G eed. 

CRYSTAL MICROPHONES 
(See Catalogue for Full Range) 

Acos 39.1 Stick Microphone 3216 
Acos 60-I Stick Microphone 19/6 
Acos 40 Deck Microphone 151- 

Aces 45 Hand Microphone 19/6 
Lapel /Hand Microphone ... 1216 

IOOC Stick with Stand 32/6 + 
BM3 Stick with Stand 49/6 NI 

Lapel/Hand Magnetic 816 
Big price reductions in 
Dynamic Microphones 

MINIGRAM PORTABLE TRANS - 
SISTOR RECORD PLAYER KIT, as 
previously advertised. 

7916 P.P. 3/6 (Battery) 319. 

QUARTZ CRYSTALS 
100 kc /s 151-; 500 kc /s I51 -; 455 kc /s 12/6; 
456 kc /s 151 -; 27.255 Mc /s 
Twin Crystal, I Mc /s, and 100 kc /s 22/6. 

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 PAGEL 
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January, 1965 PRACTICAL WIRELESS iii 

PRACTICAL 
= WIRELESS blueprints 

MOST 
of these blueprints are drawn full -size and although the issues containing 

these sets are now out of print, constructional details are available free with 
descriptions of 
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 ... ... ... 51-The Tutor * 31- 
The PW Signal Generator f 

The Citizen * . 
51- 

The Savoy VHF Tuner ... ... ... 51-Dual -Wave Crystal Diode PW95 216 The Mayfair Pre -amplifier ... f 
The Berkeley Loudspeaker Enclosure Modern One -valver PW96 216 

51- 
The Luxembourg Tuner ... All -dry Three ... PW97 316 

The PW Troubadour ... 716 Modern Two -valver PW98 316 

The PW Everest Tuner ... f A.C. Band -pass Three ... PW99 41- 
The PW Britannic Two 6f- A.C. Coronet -4 PW I00 41- 
The PW Mercury Six .,. ...J 

A.C. D.C. Coronet ... PW I01 41- 
The PW Regency 5f- The PW Pocket Superhet 51- The PW International Short Wave Two f 
Beginner's Short Wave Two ... ... 5f- 
S.W. Listener's Guide ... ... 

Beginner's 10 -watt Transmitter _I 
51- MISCELLANEOUS Transmitting and Aerial Data... f 
51- The PW 3 -speed Autogram ... 81- P.W. "Sixteen" Multirange Meter :::1 

Test Meter Applications Chart f gl_ The PW Monophonic Electric Organ 
The Celeste 7- transistor Portable Radio 5f- The PT Band Ill TV converter 116 The Spinette Record Player ... 

The P.W. 35 -watt Guitar Amplifier ... 5,- The Mini -amp * 5f- 

Transistor Radio Mains Unit ... ...} The PT Olympic * 716 
sr- 

7 Mc,'s Transceiver . The PT Multimeter * ... 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 
rThe P.W. Query Service is designed primarily to 

answer queries on articles published in the magazine 
and to deal with problems which cannot easily be 
solved by reference to standard text books. In order 
to prevent unnecessary disappointment, prospective 
users of the service should note that: 

(a) We cannot undertake to design equipment or 
to supply wiring diagrams or circuits, to individual 
requirements. 

(b) We cannot supply detailed information for 
converting war surplus equipment, or to supply 
circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of 
details available. 

(d) We regret we are unable to answer technical 
queries over the telephone. 

(e) It helps us if queries are clear and concise. 

(f) We cannot guarantee to answer any query 
not accompanied by the current query coupon 
and a stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 4th January, 1965 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, JANUARY, 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: KINGS'TONS LTD. East Africa: 

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate Including postage for one year: To any part of the World £1.9.0. 
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First Class Designs - Proven Unbeatable Performance * CIRCUITS AND DETAILS ON REQUEST -- FULL AFTER SALES SERVICE AND GUARANTEE * 
NEW 90 PAGE CATALOGUE 5TH EDITION ON SALE 2/6 POST PAID 

TRANSISTOR HIGH FIDELITY EQUIPMENT 

MONO or STEREO IO WATTS and 20 WATTS 

*IS to 16 ohm 10 watt 
Power Amplifier 

BUILT £5.19.6 2 ;6 

*MAINS UNITS 5916 for one 
amplifier, or 6916 to power 
two amplifiers 

PREAMPLIFIERS 
Mono full function pre- 

amplifier with 8 input 
sFÙtrty positions. Low noise, high _. 

quality and sensitivity. 
Gives 10 watts with one 
power amplifier or 20 
watts with twoamplifiers. 
Size: 9 x 24 x tin. 

BUILT 

(KIT 

£5. I0.0 2;6; 

*3 to 4 ohm 10 
watt power 
amplifier 

£5.10.0 i6* 

(KIT 99/6 11;6) 

tTe&F -9A55 ---{IITFP 

BUILT E5.10.0 
(KIT 99/6 P ¡; 

vow 

P. P. 
21. 

*Brown and Gold detailed front panel 
plate 816. 

STEREO 
PREAMPLIFIER 

For use with two power 
amplifiers. 
Size 9 34= 

PRICE 
BUILT EIO.I9.6 36 
*Dark Brown with Gold 

Front Panel 1216. 

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 transistor 
power amplifier requiring 250mV plate for full output. They can be 
operated with two 9-volt batteries in series or from the power 
amplifiers. 
Demonstrations of above equipment and VHF FM Tuner can be 
heard during normal shop hours. 

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 K ohm sensitivity. 
Response 30 c s to 15 kc;s. Input suitable for 
mics., P.A.'s etc. 
Can be used with above preamplifiers for mono 
or stereo in any application requiring a low 
distortion low cost amplifier. 
OVERALL SIZES: 24 2 14 inches. 
,watt version PRICE BUILT 79 6P. 

operates from 6 
P 

12 to 18 volts. 
1# watt ver- PRICE BUILT P.P 
Sion from 9 to 12 volts. 65/_ 116 

4 WATT and 
I# WATT 

ALL TRANSISTOR TWO 
WAVEBAND CAR RADIO 

I HOUR TO BUILD 
with pre -assembled 
chassis and printed 
circuits 
*Full tuning on MW and LW 

with press button 
*6- Transistor, 2 -diode 

plus VDR design 
*Push -pull output 
*Permeability tuning 
*12 volt positive earth 

or battery operated 

Ist AGAIN 

The 
"ROADSgTER" Total Cost £9. 1 9.6 P.P. 

to Build 316 
Complete with cabinet 

7 x 4 inch speaker, 
baffle and car fixing 
kit 20/- extra. 
Fully guaranteed 

The Roadster has terrific sensi- 
tivity with good quality proved 
by thousands of miles of tests 
throughout the world. 

4111 "CONVAIR" PUSH BUTTON 
MW /LW PORTABLE RADIO 

Total Cost of 
ALL Parts 

£7.19.6 
P.P. 316 

Batteries 61_ extra. 

*Latest design with 
amazing perform- 
ance at a realistic 
price. 

* New attractively 
designed portable 
cabinet with hori- 
zontal tuning and 
all stations marked. 
Colours Red or Blue 
with White. 
Size 10 a 7 x 3 4in. 
ALL PARTS SOLD 

SEPARATELY 

* New printed circuit 6- 
Transistor superhet de- 
sign. Over 700mW push - 
pull output. * Push- button selection of 
MW and LW with full 
tuning on both wave- 
bands. * The easiest to build - 
the best performance - 
realistic price. 

VHF FM TRANSISTOR TUNER 
*5- Transistor design NEW LOW PRICE 

*High Sensitivity. 
*4 Diodes. 
*Full coverage 87 to 

105 Mc/s. 
*AFC and AVC. 
*Up to 1 volt 

output. 
Printed circuit design 
of high sensitivity and 
quality. 
Output for valve or 
transistor amplifiers. 
Size 34 x 24 x 4in. 
Simplified building in- 
structions. All parts 
sold separately. 

TOTAL £6.19.6 COST 7 
(Gold sprayed cabinet 
assembly 201- extra). 

P.P. 
216 

SI NCLAIR X10 Amplifier in stock, also Micro -6. TR750 
Injector Microamp Slimline. All available as advertised. 

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 IN SIDE PAGE 

ANYTHING TO DO WITH TRANSISTORS CO NTACT US WITHOUT DELAY 
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