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PRACTICAL WIRELESS 

1DCOL P 
(N.gd Trod. Mork) 

SOLDERING EQUIPMENT 

FOR 
THE 

RADIO 
CONSTRUCTOR 

ILLUSTRATED 

DETACHABLE 

BIT INSTRUMENT 
(List No. 64) 

IN 

PROTECTIVE 

SHIELD 

WITH 
ACCESSORIES 

(List No. 700) 

FOR CATALOGUES APPLY DIRECT 

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

Telephones: 
MACaulay 3101 

4272 

Telegrams: "SOLJOINT" LONDON SW 4 

September, 1964 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Five jack 
socket in- 
puts. tour 
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 Tremolo speed and depth controls. Jack socket 
for remote tremolo switching. Outputs for 3 and 15 ohms 
speakers Valves used In the 30 watt and 50 watt amplifier 
ECC83. ECC83. Ef.,3I. EL34, GZ34. In the 15 watt amplifier ECC83. 
ECC83. EL84, EL84. EZ81. An extra valve ECC83 is used in the 
tremolo circuit. Supplied as a kit or factory built. The kit 
includes full Instructions and all parts. with fully punched 
chassis The chassis is complete with baseplate and is solidly 
made of 18 gauge steel, finished silver grey hammer. Size 
12x 8 x 61 inches high. 
PRICES - 
50 watt with tremolo. Kit 218.10.0. Factory built 221.10.0. 
50 watt less tremolo. Kit 217.10.0. Factory built £20.10.0. 
30 watt with tremolo. Kit £12.10.0. Factory built £15.10.0. 
30 watt, less tremolo. Kit £11.10.0. Factory built 214.10.0. 
15 watt with tremolo. Kit £9.10.0. Factory built £12.10.0. 
15 watt less tremolo. Kit 28.10.0. Factory built £11.10.0. 
Add carriage 10 /- any amplifier. Send for free descriptive leaflet 
SI'IO)LD AUDIO, Paganhill Lane, Stroud, (ibis. Stroud 783 

R.C.S. PERSONAL SET 
Designed for personal listening without 
disturbing others. Supplied complete i . ' 
with battery and earpiece -no extras to t 
buy: Sensitive one transistor diode 1 

- % 
circuit gives quality reproduction over 
medium wave band. Attractive case 
with large tuning dial. Ideal for use as 
tape tuner. Size only 22/6P. 6P. & P. - 
3 x 21 x lin. ONLY 2/- 

BATTERY ELIMINATORS 
The ideal economical and safe way of running any TRAN. 
SISTOI( RADIO, RECORD PLAYER, TAPE RECORDER, 
AMPLIFIER, etc. requiring voltages shown. 
Types Available: 9 volt, 6 volt, 41 volt (single output). Size 
3) x 3 x :in. PRICE 35/- each. P. & P. 2/9. 
9 v. - 9 v., 6 v. 6 v.. 41 v. - 41 v. Two separate outputs) 
Size 3 x 3 x 2fn. PRICE 42/8 each. P. & P. 2/9. 
All the above units are completely isolated from mains by 
double wound transformer ensuring 100" safety. 

LISTEN TO THE WORLD 

- 

f 
p 

{ 

on TELSTAR our IVALVE 
SHORT WAVE RADIO 
Receives speech and music 
from all over the world. Price 
includes valve and one coil 
covering 40 -100 metres. Can 
be extended to cover 10 -100 

or 
es 

valve and 
converted 

and all -mains 
speaker use. Total Building 
Costs 35 /_ l'. & P. 2/-. 

R.C.S. CRYSTAL RECEIVER ---v- 
Covering medium wave band. Ideal for the 
beginner! All components in- $ n P. & P. 
eluding case. 1 1/6 
(Suitable headphones 9/81. Easily converted to ~li1i 
1- transistor or 2 -stage transistor receiver ^^^N 

A(7 parts a voila /le sepuratelo 

R.C.S. PRODUCTS (RADIO) LTD. 
II Oliver Rd., London, E.17. (Mail Order only) 

Export Trade Enquiries Invited 
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September, 1964 PRACTICAL WIRELESS 

Tu bes HIGHEST QUALITY - 
COMPARE OUR PRICIty 

GUARANTEED 
Carr. A Ins. 

MOST MULLARD, 
MAZDA, COSSOR, 
EMITHON, EMI - 
SCOPE, BRIMAR. 
FERRANTI TYPES 
PROCESSED IN 

OUR OWN 
FACTORY 

12/6 

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

6 Month. 

£2. 0.0 
£2.10.0 
£3. 5.0 
£3.15.0 

12 Months 

£3. 0.0 
£4.10.0 
£4. 5.0 
£5.15.0 

NEW TYPES 

MW 31174 

£3.15.0 
MW 38124 
£4.15.0 
CRM 172 
MW 43/64 

£6.0.0 

SATISFACTION 
ZECO L.O.F.T. Unused replacements 
for Perspex cased 1954/7 model.. 
complete with E.H.T. rect. 39 /- unrepeatable. 

CO-AX. , - low loss 6d. yd.. 25 yards., 
11/6, 50 yds., 22) -, 100 yds.. 42/8 
Co -ax Plugs., 1/3. Wall outlet boxes 3/6 

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

LOUDSPEAKERS. 3 (1 Top Makes 

Bln 7/6 7iz fin. 8/6 
CONNECTING WIRE 

P.V r.;. Bright colours. Five 4 
25ft. toils only. 

3 VALVE AMPLIFIERS 
Kit of new parta, consisting chassis, 
mains and output transformers, valves 
(P61, 6060 6X50) and all components. 
With full instructions for making high 
galo amplifier with separate base and 
treble controls, negative feed ' 
back, etc. Truly unusual value at 29 - ud 

MAINS TRANSFORMERS 
Excellent Quality Ouaranteed. 
Upright mounting 250 -0 -250 V 
60 mA. 6.3 V 3 A (80mA 12 /8) /s 9 Ditto semi -shrouded 9/6. .l Y 

13 CHANNEL T.V.s 
Table Models. Famous Makes. Abso- 
lutely Complete. These sets are un- 
equalled in value due to huge purchase 
direct from source. They are untested 
and not guaranteed to be in working 
order. Carr. etc., 15/-. 
1210. £2.19.0 1410. £4.19.0 

LEAR AMPLIFIER SNIPS 
Due to a fortunate purchase we are able 
to make the following unrepeatable 
offers. All amplifiers have line matching 
Output Transformers (Transformers to 
match these Amplifier to 150 Speakers 
oau be supplied at 22/6 each). 
TL /25 WATT (new) 215 
Note -These Leak Amplifiers all have 
the added facility of volume and tone 
controls so that they can be used without 

pre -amp. il very high gain is not 
required. * BULK BARGAINS * 
12 POTS. Popular values. 5K to 
2 Meg. Unused, mixed, Pre - A 

Y 
/6 

set, long op., switch, etc. Y 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular sizes. List 10 /- Value 45. Our price 

100 RESISTORS 6/6 
Excellent. Sizes 9.3 watt. 

100 CONDENSERS 9/6 
Miniature Ceramic and Silver Mica 
Condensers, 3 pF to 6,000 pF. LIST 
VALUE OVER £5. 

25 TAG STRIPS 4/- 
2. 4. 6. 8 way etc. Unused. 

100 HI STABS 9/6 
1% to 5% 1000 to 5880. 

Post: 2 lbs. 2/ -, 4 lbs. 2/6, 7 its. 3/6, 15 lbs 4/ -. etc. (C.O.D. 2/- extra). ALL ITEMS LEES S% AND POST FREE IN DOZENS. 

GUARANTEED 

TRANSISTORS 
GUARANTEED TOP QUALITY 

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

White Spot R.F 2/- 
Mallard Matched Output Kits 12/6 
00811) and 2 -0081. 
R.F. Kits (0044, 0C45 (2). 12/6 
3 transistors. L V 
AF114 
AF115 

8/- 0C44 5/6 
5/8 

AF118 7/6 OC72 5/8 
AF117 71- 0081 5/8 
AF127 9/6 0081D 5/6 
0026 12/6 0092 
0086 14/- 00170 8/6 

OC171 8/6 

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

9/6 doz. 1 /- 
SILICON RECTIFIERS 

Guaranteed pericrmanee. Top slate. 
Tested 250V working. 

1113 

1 8omr Á 
9 /6) 3/9 (23 

5 0m 
9/8) 7/6 

VALVE HOLDERS. B76, 6d. ea., with 
Screen 84. ea., BOA 8d. ea., with screen 
8S.. ea Int. Octal 64., Mazda Octal 4d., 
BOA 84. (les. 15% in dozens,. 

TURRET TUNERS 
Most makes vom choice If avail- 
able, with valve 16 / -, lese valves 
10 / -. S.A.F. enquiries. 

COSSOR D.B. SCOPE TUBES. 'Type 
09D Split Beam. Ideal for l o 1.lroe velar 
own quality oscilloscope ahii,l 55/- stcxks ,sots 

LINE TRANS. 
Hoge quantity, most makes 

at only 29 /- B.A.E. enquiries. 

RECTIFIERS. 250 v. SO mA, 6 / -; 
It M2, 6/9; 16M3, 7/6; RM4 19/6; RM5, 
19/6; I4AS6, 17/ -; 14A97, 19/6; 
14A100, 19/6; 16RC1.1 -16 -1, 7/9: 
1lRA1-1.1 -16 -1, 8/ -; 1OR1/2- 2 -5 -1, 14/ -: 
14RA1 2 -8 - -2. 17/ -; 1411A7'2.0 -3, 20/ -; 
ELECTRIC MOTORS. ACIDC -5 
volts. Totally 

e 
nclosed standar .1 

mounting, powerful V pulley. 7/s spare brushes, 2)n. o 2in. V 

AM /FM RADIOS 
Fantastic offer. 7 valves plus 
2 diode.. Contemporary Cabinet. 
Top quality and finish. A.F.C. 

A.V.C. Absolutely co 
plete. Guaranteed 3 months. gns 

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

353 

GUARANTEED 

*VALVES* 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 
1 Valve Bd., 2.11. 1 /.. 
FREE for 12 of more 

valves. 

3 MONTHS 
GUARANTEE 

La writing with 
every valve. 

FREE TRANSIT IN- 
SURANCE. Satisfa.3loa 
or Money back Guaran- 
tee on Goods if returned 

within 14 days. 

4/6 
1A7GT 8/3 
1C5OT 7/- 
1D5 7/- 
1Dß 9/9 
1H5GT ß/- 
1L4 31- 
1LD5 4/3 
1LN5 4/C 
IN5GT 8/9 
1R5 5/8 
1U5 5/3 
1S4 7/C 
155 4/8 
IT4 81- 
2D21 5/8 
3A4 4/- 
3A5 8/9 
306 4/9 
3Q9 7/- 
854 - 5/- 
394 
5R40Y 8/6 

5114G 5/6 
5V40 7/C 
MO 4/9 
5YSGT 5/8 
5Y4ß 9/6 

5Z4G 7/8 
5Z4GT 9/6 
613ßL2 9/- 
6A6 8/9 
13A7 - 
6A8G 7/P 
6A8GT 12/8 
6AC7 3/- 
BAGS 2/9 
8Aß7 8/9 
8AK5 5/- 
6AL5 3/3 
6AMB 3/- 
6AQS 61- 
8AT8 5/- 
8AÚ8 7/- 
(MVO 5/9 
8117 8/8 
82ßG 3/- 
62A6 5/C 
88E8 5/8 
6B06G 15/- 
8BH8 6/8 
8878 5/9 
8BR7 8/8 
8BR8 9/8 
ß8W8 7/9 

8C4 
7 

5/8 
8C5 5/6 
8C6 3/8 
809 11/- 
6CD8G 19/6 
BCHB 6/6 
6112 3/3 
603 9/C 

6E1 4/9 
ßF6 7/6 
BF6G 9/8 
6F13 9/9 
6F14 9/8 
6F15 9/8 
6F19 ß/- 
8F32 4/9 
8E33 4/- 
8H8 1/6 
835 4 
8750 3/- 
B15GT 4/3 
816 3/8 
617 8/8 
6370 4/9 
62701 7/8 
6K7GT 

5/9 9 

BH7GT 4/9 
6K8G 5/- 
6K8GT 11 /- 
8825 8/6 
ßL1 9/8 
BLBG 7/8 
81,18 7/9 
6L19 11 /8 
BLD20 7/9 
8E7 78 
BPI 9/8 
6P25 8/8 
8E28 9/9 
6Q6G 6/8 
8Q7GT 8/9 
6ß7G 9/- 
ß8A7 5/9 
8507 .4/9 
6607 4/9 
68117 8/- 
6337 5/8 
BSK7 5/- 
6SL7GT 5/9 
BSN7GT 4/9 
8SQ7 5/9 
6557 8/6 
6U4GT 9/6 
6VBG 4/8 
BVBGT 6/9 
684 4/9 
6850 5/- 
885GT 8/- 
7B6 10/9 
7B7 7/9 
7C5 79 
706 7/6 
7H7 7/3 
737 
754 18/- 
724 6/- 
8D 8/- 
1081 11/8 
1oC2 14 /6 
10E1 419 
1039 10 /8 
10E18 10 /- 
IOLD11 14/8 
10P13 8/8 
10P14 918 
10P16 7/- 
1ßA6 2/3 
12A8ß 11 /- 
12AT6 6/6 
12AT7 5/6 
12AU8 9/- 
12AU7 6/- 
12AV8 8/9 
12Aß7 6/6 
12BÁ6 7/- 
12BE6 6/6 
122117 8/9 
1208 5/8 
12E1 17 /8 
1ßH6 1/9 
12350T 8/3 
1217GT 8/- 
12K7GT 4/9 
12Kß 9/9 
12K8GT11/6 
12Q7GT 4/9 
I22A7 7/- 
128137 4/6 
12987 8/8 
12877 5/8 
128K7 4/6 
12SN7GT6 /9 
12SQ7 8/8 
13D3 6/8 
1487 19/9 
19AQ5 7/9 
1913614 14/- 
EMI 8/9 
2036 9/8 
2014 16 /- 
ß0P1 9/6 

12/8 
20P4 17/- 
20E5 15/- 
25A8G 81- 
25L8GT 7/9 
25Y5G 8/- 
25Z4G 7/- 
25Z5 8/- 
25ZBG e/- 
27211 17/8 
30C1 8/9 
30C15 11/6 
30F5 7/6 
80FL1 9/8 
SOLI 8/8 
30L15 9/9 
30E4 9/6 
30P12 7/6 
30P19 13/8 
30PL1 9/8 
30PL18 9/8 
3505 8/8 
85L8GT 8/- 
35W4 e/- 
35Z40T 5/8 
35Z5GT 7/- 
41 8/8 
42 68 
50135 7/9 
S005 8/8 
50L8GT 7/6 
531311 9/6 
81BT 17/8 
B1SPT 11/- 
82BT 13/8 
75 5/8 
78 5l- 
80 5/8 
83 98 
185BT 19/8 
185BTA 19/8 
807 7/8 
813 49/- 
832 14/- 
868A 12/8 
954 819 
955 2/3 
958 2/- 
1825 5I8 
5763 7/8 
9001 8/6 
9002 4/9 
9003 5/9 
ATP4 2/6 
AZ31 7/8 
AZ41 

/ B38 69 
C10 81- 
CBL31 13/8 
CCH35 13/6 
CL33 9/- 
CY81 7/6 
D77 3/3 
DA30 11/8 
DAC32 8/- 
DAF91 4/8 

5 
EA50 1 3 
EABC80 6 9 
EAC91 41- 
EAF42 8 3 
E834 1 3 
8241 5 - 
8291 8 3 
EBC38 4 9 
EBC41 7 9 
EBC81 7 9 
82E80 7 8 
EBF83 9 6 
82E89 7 9 
E131,21 10 9 
EC52 4 9 
EC91 4 8 
E092 8 8 
ECC31 7 6 
ECC32 4 - 
ECC33 4 9 
ECC34 9 - 
ECC35 5 9 
ECC40 9 8 
ECC81 5 8 
E0082 B - 
ECC63 6 8 
ECC84 7 8 
ECC85 7 8 
80088 11 8 
ECM 8 9 
ECF82 8 3 
ECH21 10 9 
ECH35 11 8 
ECH42 8 8 
ECH81 7 - 
80E83 8 8 
ECL80 6 6 
ECL82 8 - 
ECL8S 10 8 
ECL84 12 - 
ECL88 10 3 
EF22 7 - 
8E38 8 3 
EF37A 8 - 
EF39 7 8 
EF40 11 -8941 

8 - 
EF42 0 9 

EF50-BR 1 8 

EF50(A) 2 6 

EF54 8 3 

EF80 4 8 
EF85 8 - 
EF88 ' 8 
EF89 8 9 
EF91 8- 
8E92 8 - 
8E188 9 9 
8E184 9 6 
EK32 7 6 
EL32 8 9 
EL33 11/- 
8184 11 8 
EL35 e/- 

DAF96 7/8 EL38 12 8 
DF33 8/9 EL41 81- 
DF91 8/- EL42 9 8 

DF96 7/3 EL81 8 9 

DH88 5/8 EL85 9/9 
DH78 4/8 EL91 8 9 

DK32 9/8 EL95 8/8 
DK91 5/8 EM34 8/9 
DK92 7/- EM80 7 
DIM 7/9 EM81 8 8 
DL38 7/6 EM84 8/9 
DL35 7/6 EM85 9 6 
DL88 9/- EN31 18/- 
DL75 61- EY51 7 8 
DL82 9/. EY88 7 8 
DL92 5/- EY88 9 6 
11L94 8/8 EZ40 7/- 
DL98 7/3 EZ41 71- 
DM70 6/9 EZ80 619 

8 
FW4I500 7/- 
GT1C 12/8 
GZ32 7/8 
GZ34 11/6 
HK90 9/6 
HL41DD 8/8 
HN309 191- 
HVR2 9/- 
KT32 6/9 
KT330 9/- 
KT38 14/- 
KT44 6/- 
KT55 17/8 
KT81 11/- 
KT83 4/8 
KT66 18/8 
KT78 8/6 
KT88 19/- 
KTW81 5/9 
KTW02 6/6 
KTW83 5/9 
KTZ6 11/- 

LN152 816 
MU14 7/- 
N37 10/8 
N78 17/- 
N108 17/- 
2153 8/7 
P41 7/6 
P81 2/9 
PABC60 8/- 
PC88 11/6 
PC97 9/6 
PCC84 6/6 
PCC85 7/9 
PCCSB 11/9 
PCC89 918 
PCC189 12/- 
PCF80 8/9 
PCF82 7/- 
PCF84 12/- 
PCF88 11/- 
PCL82 7/3 
PCL83 9/- 
PCL84 7/3 
PCL85 10/8 
PCL88 10/8 
PERM 3/9 
PEN45 8/6 
PEN48 4/8 
PL33 9/6 
P136 9/6 
PL38 15/- 
PL81 8/3 
P182 6/8 
PL88 6/8 
PL84 71- 
PL820 8/3 
P5184 8/- 
P84 1218 
P825 9/- 
PY31 8/- 
PY32 10/- 
PY33 10/6 
PY80 8/6 
PY81 8/3 
PY82 5/9 
PY88 6/9 
PY88 8/9 
PY800 7/9 
PY801 7/9 
PM 9/8 
1119 9 
RL18 Ill- 

/6 

2/3 
SF81 21- 
SII25 161- 
8U2150 9/0 
Tui. 69 
TDD4 8/8 
U14 7/6 
IIIlB 7/6 

U24 12/8 
U25 10/6 
U26 8 
031 7%8 
U38 14/- 
U35 12/8 
U37 28/- 
II50 4/9 
U52 99 
U76 5/8 
U78 4/8 
U107 12/8 
U191 11/6 
02131. 9/8 
028;ß 12/- 
U30t 13/. 
11309 6/8 
0326 9/8 
U339 11/8 
II408 10/8 
IT 04 8/. 
II801 17/6 
UABO80 7/. 
UAF4g 7/9 
UH41 7/- 
UB1"41 7/6 
IIB81 7/9 
UBF80 7/9 
UB1789 7/6 
IIBL21 12/. 
IIC82 7/9 
UCC84 8/9 
UCC85 7/3 
UCF80 10/8 
11CH21 9/8 
1101142 7/8 
UCH81 7/9 
IICL82 9/- 
IICL88 12/- 
UF41 8/. 
UFOS 5/8 
UM 8/- 
11E85 7/6 
11F89 3/. 
UL41 8/. 
ULM 141- 
ULM 9/9 
ULM 3/- 
UM80 3/9 
URIC 7/8 
um 11/8 
UU 9/6 
MIS 13/8 
CYAN 111- 
UI;21 9/6 
11191 el. 
UY85 8/. 
VP4B 9/. 
VF23 2/9 
VF41 5/6 
vans 518 
VB150 6/- 
W76 4/9 
WS/ 7/8 
85188 11/- 
X63 8/6 
X11.5 11 /- 
898 7/9 
87488 11/- 
X18 21/- 
8"9 21/- 
8tK1M 9/- 
Y08 6/. 
Z18 4/9 
Zne 8/6 

TECHNICAL TRADING CO. 

SHOPS RETAIL ONLY 
350 -352 Fratton Road, Portsmouth (Tel: 22034) 

72 East Street, Southampton (Tel: 25851) 
ALL MAIL ORDER, RETAIL SHOP AND HI-FI ROOM 

11 -12 NORTH ROAD, BRIGHTON. Tel: 67999 

www.americanradiohistory.com

www.americanradiohistory.com


394 PRACTICAL WIRELESS September, 1964 

GRAND SUMMER 

s HUGE STOCK CLEARANCE 

EVERYTHING MUST GO!!! 
SPECIAL BARGAINS 

10 P019. Popular valuer 200 ohms to 1 meg. 
ohm. Carbon and wire wound. Long spindle. 
8/6 per 10. P. 8 P. 1 /0. 
44-04444444444+844++44+ 
1 DOZ. @sorted ellvr mica condensen. Close 
tolerance. 8/6 per dos. Post free. 
+44-4.2+044444+4444444++ 
WAFERS single pole, boar -way. Three for 8/-. 
Poet free. 

8 PA ES of eux cored older. 1/ -. P. a P. 8d 

E.F. CHOKES large size. Suitable for trans- 
mitters. 416. Poet free. Small sloe suitable for 
receivers. 8 /6. Poet tree. 

STANDARD 8 PIE mains Plugs. 1/- each. 
Poet Free. 

TELEPHONE ADAPTORS. Fite exterior of 
telephone by means of suction pad. enabling 
phone messages to be fed to any audio amplifier. 
Price 0/11. P. & P. 1 /e. 
444+444444444444++++++ 
.0005 mid solid dielectric tuning condensen. 
Ideal for transistor seta 8/6 each. P. & P. 6d. 

t 
EDGEWISE mains toggle switch. Beautifully 
made and easily fitted. 2/9 each. P. 8 P. 7d. 

IIBLE pANVAS oartying case in jungle 
green with shoulder strap. Dimensions of 
each pouch 101n. x 41 .. x lin. Fitted with quick 
release buckle. 1/- nob P. & P. 8d. 3 for 2/6. 
P. & P. 9d. 

1 DOZ. ASSORTED VALVE holden (new). 
3 /6. P. a P. 9d. 

PANEL mounting fuse holders, beautifully 
made. Sturdy construction. 2/- each. P. & P. 
6d. 

OPERATORS IINITS. A host of separate valu- 
able components (block oondensen, lack plug 
@octet eta) only 1/11. P. & P. 9.1. 

+4444+49444444444+++++ 
5 IN 1 SET 
Consiste of:- 

1. Liquid Mure. 
2. Vacuum Brash. 
3. Electric Shaver. 
4. Powerful Magnifying 

Fhtshlight. 
5. High Powered Fan. 

Robnstly moda Rune 
oft stsndeed batteria. 
Pelee 55/ -, P. 8 P. 6)- 

SMOOTHING CONDENSERS. TCC metal enclosed 
block condenser. 41 x 25 x 11in. with terminals 
S mid 350e. working. 8 /11 each. P. 8 P. 1 /8. 

O O O O 0 0000.000 O 0 0 0 4 O O O 0.0 
26 MFD CONDENSERS. 11v. working. 1/- each. 
P. 0 P. 3d. 

110e. mains soldering Irons with removable 
handle which coven bit. With lead and plug. 
DM- each. P. 8 P. 1/6. 

BM8 /Bona Streamline microphone stands. Heavy 
metal base. Black glow finish. 7/6. P. a P. 2/6 

GOVERNMENT enroles output transformers. 
Robust and compact. 4/11. P. a P. 1/6. 

TAPE -SPLICER studio type. Chrome finish. 
Heavy bane. 15/ -. P. 8 P. 2/8. 

CONTINENTAL 8 pin plugs. This standard 3 pm 
plug is used on most tape recorder.. Fite Philips, 
Grundig, and Telefunken. British made. Price 
2/6 each. P. & P. Od. 2 for 4/6. P. 8 P. 9d. 
5 pin Sill each. P. a P. 6d. 2 for 5/6. P. 8 P. 9d. 

STANDARD post office jack plug, 2/6 each. 
P. 8 P. Od. 2 for 410 P. a P. 9d. Chrome 
shielded. 8/6 each. P. & P. 9d. 2 for 6/6. Poet 
free. 

1155 alloy receiver oases. Brand new. 12/6. 
P. & P. 3/6. 

SYNCHRONOUS VIBRATOR PACKS 
Compact unit with 6v. Input 250v. D.C. output. 
Suitable for powering receivers, etc. Plis 

P. 8 P. 5 / -. 12 /6 

CRYSTAL CALIBRATOR TEST SET 
NO. 7 MK. I 
New In Psaolin cabinet 
with circuit and instruc- 
tions on rear panel. 
Calibrates transmitter 
and receivers. 3 choice 
of calibration points: 10 
100, 1,000 he /e apart 
harmonics up to 20 Mc /s. 
Operates from 2 v. 
accumulator and 120 v 

ps ¡F "¡s: £2.15.0 

RESISTORS 
Special offer-High quality j watt resistors. All 
preferred values (state values required). 
10 ohms.-10 meg. ohm. 30. each. 3 for 1 /6, 12 
for 1 /9, 100 for 24/ -. 

MAINS METAL RECTIFIERS 
Maim Metal rectifier. full wave at 150 out. 
8/11. P. 8 P. 1 /6. 
+4444444444444444+44++ 
UNIVERSAL PLUG 
Plug Into all sockets with the 
NEW UNIVERSAL PLUG. 
Saves money. Saves time. Fits 
all 13, 15 and 5 amp. l pin, 
3 pin and adaptors. Easily 
adjustable. Robuat construc- 
tion. Only 12 /6 P. a P. 11dß. 

pc, -pQ 
BELLING 8 LEE SPARK MASTER 

1. Reduces plug burning 
2. Hews starting from cold 
3. Minimises pinking 
2/6 each. P. a P. Od. 
2 for 4/8. P.O P. 9d. 

444444+444444+04+++++4 
DOUBLE THROAT MIKES 

Double throat mikes. Can be adapted for use 
with musical Instruments. 6/11. P. a P. 94. 
0 0 0 0 0 O. 0 e J O 00 JO J O0 0 

RESISTOR COLOUR CODE 
INDICATORS 

Enables you to determine value of resister at 
glance. A must for the constructor. Pries 1(6, 
P. 8 P. 3d. 

SUPERB DYNAMIC MICROPHONE 
Ideal for group. tape - 
recorders. etc. A beauti 
folly made microphone. 
Styliah chrome finished 
base, moulded slim -stick 
microphone that can be hand held or attached 
to collar. Complete with long ,oeeened lead 
and all attachments. List Price ligna Our 
Pris 65/- Poet Free. 

PORTABLE HAWAIIAN RECORD 
PLAYER 

Uses a unique pick -up unit. Turn table and 
speaker. Gives amazing volume and reprod- 
uction. Battery operated. Plays up to 12ín. 
records at 33.3 or 46 r.p.m. Well finished cabi- 
net, fully waterproofed with carrying handle 
and record storage compartment. List price 
7 gas. Oar Pries 54.7.6. P. a P. 6 /6. 

MORE BARGAINS OPPOSITE 
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SPECIAL BARGAIN. TEST SET 
TYPE 46 

Will radiate a continuous 
note. Kange 1.250 Ne/s 
53,000 Kc /s (12 -24 
Meuse). 5 switched 
bands, coutelas V R21 . r. 
valve and has a precision ,t -!; 
slow motion toning unit á 
uclosed in grey metal '. 

case, rod aerial base on 
side. Good condition 
Power requirement 2 v., 
90 -120 v. Battery space 
provided. Due to large 
purchase reduced to only 29'11 P. & P. 5/ -. 

00000000000000000000o-: 

DYNAMOTOR 
Run ah your mains A.C. /D.C. equipment from 
your car battery. 6 v. input gives 250 v. output. 
or 12 v. input gives 500 v. output at 30 watts. 
Very low battery drain. Size only 5fin. x 
A most loe the caravanner. ONLY 25 / -.P.P. 3/8. 

0000000000000000000004 
POWER UNIT & LF AMPLIFIER 
ln good condition employing modern valves and 
builttin vibrator pack. Excellent amoothiog 
faciltice. 12v. operation. Many applications 
Including ose with car radioe. 20 /I1. P.P. 6/- 

Ooo0o0000000000 
TRANSMITTER /RECEIVER No. 46 
Compactly built to be 
carried by one man. 
This has a range of 
approx. 10 mues sand 
being 
trolled timing is avoid- 
it and operation Is as 

as accurate tele- 
phone. Frequency- 
3.6-9.1 me /s. Com- 
plete stations corn- ! 
pprf®ng receiver trans- 

'ter, o d aerea., two 
sets of headphone, and 
mikes in canvas carry- hi tag bag, but les/ the 
plug-in crystai 
unit, which is easily 
obtainable. Brand 
new in makers sealed 
cartons. Price per 
station 

£4.10.0 loi- ea. 

Two station, for £9.10.0 Post free. 

000.000000000000000000 
4 TRANSISTOR PUSH -PULL RADIO 
AMPLIFIER 49;11 
Complote with :S ohm 'a4y 'put transformer work. 
Log from a standard 
9 volt battery. Output 
in excess of 200 MW. 
Price now 32/6. P. & P. 2/6. 

;w:.+ '-?7 
00000000000000000000.0 

HIGH IMPEDANCE HEADPHONES 
Lightweight. Suitable for all applications. 
11 /- per pair. P.P. 1/6. 2 paire for 22/8, 
post free. 
o0 0 O00000000000000000 
19 SET HANDBOOK 3/6. P. & P. 6d. 

1155 HANDBOOK. 3/6. P. & P. 6d. 

H.R.O. HANDBOOK 3/6. P. & P. 6d. 

PRACTICAL WIRELESS 

FREE! 
AC order, over 11 will receive free Resistor 
Colour Code Indicator. Saves hours and 
pounds. Enables you to determine the value 
of a resistor at a glance. 

395 

No. 19 TRANSMITTER RECEIVER 
New stocks /net sr- 

1iOJóI 

,r ,© 

e..D D 

( 
a 

, 

. 

1Ì`t1p l, 
+I 

u 

d. Equipment 
mmprises 3 separate 
mite built into one s separate 
ower-pack. Sp fi- 

caeion: ' A" Bet Tram- 
mutter /Receiver. Frequency coverage 2 -4.5 in/es. 
and 4.5 -8 mica (150 -37 metres). For R.T.. C.W. 
or M.C.W. Range on E.T., 15 miles C.W. 50 
miles. Superhet H.X., I.F. 465 k /cs. B.F.O.. etc. 
R.R. valve One -up: 6K7 R.F.; 6K8 mixe, 
2 6K7. LF'.; 6B8 dirt. A.F. phone output: T.X.: 
6K8. mixer. B.F.O.. EF50 buCcr EB54 ADC 
and output stage decommissioned to conform 
with O.P.O. requirements. Tran_mitter Receiver 
229/541 me /s. Local ose up to 1 mile. Valve 
une -up CVe 6K7 and 6V6. Intercom set, 2 valve 
A.F. amplifier o vehicle crew inter- communi- 
cation. Valve line -up 6K7 and 6V6. A 2I in. 
meter is built in reading L.T. and H.T. voltages, 
drive, etc. 
Power Unit. 12 volt D.C. input. Output 275 
volts. 110 m /a., and 500 volts 50 mie. Equipment 
it of American or Canadian manufacture and is 
supplied in good condition. 
Prie: Complete with Power Pack 24.10.0. 
Carriage 17 /6. 19 set only £8.10.0. Carriage 10 / -. 
Power Unit only 01. Carriage 10r -. Two 19 Sets 
complete with Power Packs. 28.10.0. Carriage 
30 /, 
0000000000000000000000 < 

CRYSTAL SET 

A wonderful ed mild - ry 
tional kit for all child - 
ren. Provides hours of . 
amusement while fol- 
lowing the easy stop by 
step instructions. It is powered 
entirely by wireless waves eliminating the 
expense of batteries. No soldering reonired. 
Receives all main stations. Price fí9/11 
P. & P. 22/6. L 
00 0 40 0 00 000 000000000000 

R.A.F. SHORT WAVE RECEIVER 

35 to 40 mica. Power supplies 12 v. and 250 y' 
D.C. In excellent condition with exceptionaII 
fine slow- motion tuning and clean component 
layout. Brand new in makers' cartons. 

P. & P F 59/6 P. r P. 51 -, 

000000000000000000 0 0 00c 

TYPE 19, MAINS POWERED 
SHORT WAVE RECEIVING SET 
Built in mains power pack. Requires only head- 
phones for immediate operation. Fully tested. 
Price 05,19,8, P. & P. 10 /- Suitable headphones 
15/ -. P. & P. 2 /8. 

ALTIMETER TRANS /RECEIVER 
AN PN 

A compact 14 valve VHF transceiver, covering 
approx. 400 to 470 me /a Useful for model 
control. etc. Compactly housed complete with 
dynamotor in it black crackle finish, light- 
weight case. Price 
Y.P. 5 / -. 

00000 
52¡6 

TEST OSCILLATOR TYPE 4 
Frequency range 20 to 
100 Mc /s in two bands 
selected by plugging in 

the appropriate loop 
two aerial, two f are 

supplied with the set. 
Operates from a 6 v. D.C. e ®I /mope), which is con- 

ned by an internal rigpk.` 
vibrator pack to b a yr 
and 6w . L.T. is. . 
unie 

good 
pounds. The 

unit is in good conditio- 
a clear circuit draw- r_ 

`nng is mounted 
rear 

the 
mener ui the rtar panel. 

The equipment 
twin on 

contains many useful com- 
pents e.g. twin gang tuning, condenser, 
valve_, transformer, chokes, reeretore. etc. A 

net compact unit in grey enamelled case led se 

16/ x 7 x 6)in. with carrying handle. 350- 
1'. & P. 6/ -. 

o0oo0000oo00000Jo0o0`^ 
RF FIELD INDICATORS 

Designed for check- 
ing the radiation 
from a transmitting 

KWi.SS. %"Jt' antenna. The sens -^.. 
sitivity mn be s's 

controlled by ad 
luutment of the 
panel control, the 
antenna length, or .4 - 

by increasing dis- 
tance from the rad- 
iator. 

` -, 

lator. Freq ncy 
ange 1.25 Mc /s. 200mA D.O. Complete with range 

book. Pat free. 69/6 

TRANSISTOR SALE 
Nullard 0C44 (P. & P. 3d./ .3/11 
Mollard 0C45 (P. & P. 3d.) .3 /11 
Nullard 0071 (P. & P. 301.1 .S /11 
Mollard 0A90 (P. & P. 3d.) .1/11 
Fdfswan XD202 Germanium dodos 

(P. & P. 31.1 .1/11 
Mollard 0A79 (P. & P. 3d.) .1/11 
Transi /tor holder 3 -pin (P. & P. 3d.)..11d. mach 

0000000 
MICRO ALLOY TRANSISTOR; 

Mat 100 7/9 
Mat 101 öre 
Mat 120 7/9 
V11F' Transistor ADT 140 .15/- 

Above HAT, postage paid. 
Ferrite Slab Aerial, suitable for transistor 

sete S /.. P. & F. 8d. 

0000 0 0000000040000^ 
4 CHANNEL TRANSISTORISED 

SOUND MIXER 
Add musical highlights plus additional round 
elbret, to your tape- recorder. This instrument 
permits oozing of 4 signala snob as microphone. 
:,cord player, radio tuner. etc., into /angle 

O output. Fully transistorized and self contained 
in handsome cabinet. Price 59/8. Post tree. 
Standard lack plugs to fit same. 2/8 each. 
P. & P. 6d. 2 for 4/8. P. & P. 9d. Chrome 
shielded 8/8 each. P. & P. 9d. 2 for 8/5. Post 
tree. 

00004000000000000000000000000000000000000000000000000 000O0 0OOO:o4 00 00 0 0 
NEW SHOP PREMISES OPEN AT LAMBERTS ARCADE, LOWER BRIGGATE, LEEDS I. NEXT 

TO HALFORDS CYCLE SHOP. OPEN ALL DAY SATURDAY 

C.O.D. 5/- extra. No C.O.D. under 30/ -. Postage rates apply U.K. only. All mail orders to 

TER118: 

CASH WITH ORDER. 
5/- EXTRA ON C.O.D. 

ORDERS 

No C.O.D. under 80/ 

AS Ms41 Orders to:- 

SBADE SUPPLIED 

MIMERA FRON 

ABROAD WXLCOSED 

lICCaMne 54708 

SONA ELECTRONIC CO.(Dept. PW9), BRIGGATE HSE., 13ALBIONPL., LEEDS 
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Make Your 4bilij 
PAY 

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

STUDY IS EASY with ICS guidance. The courses are 

thorough. Printed manuals, fully illustrated, make study simple 

and progress sure. 

YOUR ROAD TO SUCCESS can start from here -today. 
Complete this coupon and post it to us, for full particulars of the 

course which interests you. MODERATE FEES INCLUDE ALL 

BOOKS. 

Take the right course now . e 

ADVER ̂ -181740 & ART 
Copywriting 
Layout it Typography 
Commercial Illustrating 
Oil d Water Colour 
BUILDING C CIVIL EN0'NG 
Architecture, Bricklaying 
Building Construction 
Builders' Draughtsman 
Builder.' Quantities 
Interior Decoration 
Quantity Surveying 
Heating Ventilation 
Carpentry Joinery 
COMMERCE 
Book-keeping 
Accountancy Costint 
Business Training 
Office Training 
Purchasing, Storekeeping 
Secretaryship 
Shorthand a Typing 
Computer Programming 
Small Business Owners 
DRAUGHTSMANSHIP 
Architectural. Meckenloal 
Drawing Office Practice 
ELECTRONI0S 
Computer 
Electronic Technicians 
Indu etral Electronic.. 
FARMING 
Arable & Livestock 
Pig a Poutry Keeping 
Rabbits & Chincblllas 
GENERAL EDUCATION 
O.C.E. subjects at Ordinary 
Advanced Level 
Good English 
Foreign Languages 

HORTICULTURE 
Home tierleniug 
Park Gardening 
Market Gardening 

MANAGEMENT 
Business Management 
Hotel Management 
Industrial Management 
Office Management 
Personnel Management 
Works Management 
Work Study 
Foremanship 

MECHANICAL á MOTOR ENO'NO 
Engineering Math.. 
Diesel Engines, Welding 
Industrial I nut rume nt a t I on 
Workshop Practice 
Refrigeration 
Rotor Mechanics, etc. 

POLICE 
Entrance Examination 
Police Promotion (Edw. Subj.) 
PHOTOGRAPHY 
Practical Photography 
RADIO, TV á ELECTRICAL 
Servicing & Engineering 
Radio Construction (with Kits) 
Y.M.G. Certificates 
Telecommunications 
Electricians' 
Electrical 'out rat tors 

SELLING 
Company Reps. 
Sales Management 
Marketing 

WRITING FOR PROFIT 
Short-story Writing 
Fee -lance Journalism 

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

Member of the Association of British Correspondence Colleges 

- - 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

(Dept. 172) 
Intertext House, Parkgate Rd., London, S.W.11 

Send FREE book on 

Name 

Address 

Occupation 
9.64 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

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 q ualityalloys.60140 
in 22 s.w.g. for printed 
circuits, transistors, etc. 

THE HANDY DISPENSER 

Easy to find in the 
tool box -simple to 
use. Virtually a third 
hand for tricky sold- 
ering lobs. 14 feet S- 
core 18 s.w.g. 
ERSIN MULTICORE 
SAVBIT alloy in a 

continuous coil used 
direct from free - 
standing dispenser. 

2/6 each 

September, 1964 

SAVBIT ALLOY 

saves wear on 

soldering iron bits 

SAVBIT SIZE 1 CARTON 

Contains approximately 37 

feet of 18 s.w.g. SAVBIT. 
It is also sup- 
plied in 14 swg 
and 18 s.w.g.Ob- 
tainable from ra- 
dio and electrical 
stores. 

5/ each 

BIB WIRE STRIPPER 
AND CUTTER 

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

3/6 each 

MULTICORE SOLDERS LTD. 

MULTILORE WORKS HEMEL HEMPSTEAD RENTS. (IOXMOOI SISp 

caws s 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

SETS 'HI' 155, 1T4, 384, 3V4, DA E91, DF91, ÚK91, 11.92, ÚL94: Set 
of 4 for 15/-. DAF'96, 1)F96, DK96, DL96: 4 for 23/8. 

1A7GT 
ID5 
1H5GT 
1NSGT 
1E5 
1S5 
1T4 
3A5 
3Q4 
364 
3V4 
BU40 
5Y3GT 
5Z40 
6AL5 
6AQ5 
RATS 
6BA6 
6BE6 

7/86í'6G 8/9,DAF96 6/- KCìL62 
8/81lY6GT 6/61RC'C'90 619 ECL86 
8/8 6X4 3/9DF33 8/-IEF:i9 
8/-6 X:,GT 5/1111'91 2/6EF41 
4/9 7R7 8/- Ul'911 6/- El'42 
319 7l'3 7/9 D1176 3/B,lir'ö0 
21871't 7187LI77 8/BEF'85 
6/9 7117 5/9 DE32 8/-EF86 

4/10 757 14/8 DK91 4/9 EFö9 
4/9 7Y4 51- DK92 6/9 EF91 
6/8 1012 12/3 DK96 8/6 EF92 
4/6 12AT8 4/8 DL33 7/8 ELIO 
5/. 12AT7 3/9 D1.:í5 8l9 E]AL 
7/- 12AU7 4/9 DL82 9/- EL84 
2/- 12A X7 419 DL92 4/9 EM34 
81- i2K7GT 4/5 1)1.94 5/61116180 
8/6 1eK8GT 8/9 DL96 8/-iEM81 
6/- 12Q7GT 4/3 EABC80 5/8 EM84 
5/3 19111.460 8/9 

20P4 12/6 
EAF42 8/-EM87 
E1341 4/- EY51 

71-'PI'F84 51- t.'282 11/9 
9/...P1'1.118 8/- C 291 9/- 
3/9'PCF8O614/- C801 16/9 
6/6P1.L52 6/6140^-0 6/9 
4/ß,PI1L83 9/-,UABCBO6/s 
418'PC1.54 7/6 CAF42 SI- 
6/-PULöS 8/6LBC41 6/s 
618 PEN4DD CBC81 7/S 
4/eI 1918 CBF80 S/- 
2/9 PENA4 6/6l'BF69 5/5 
218 PENB417181'C'92 6/6 

12/8 PEN 383 918UCCg4 SI- 
7I8.PL'JR 819 C(;C86 6H 4/91PL81 7/- L cF80 gfó 7/11,PL82 618 1,(1442 7/S 
6/9 PL83 61- I I'H81 6/9 7/9 PL84 5/8 cc1.82 7/0 7II.PX4 9l- t-17,F8 gig 
8/-PX25 719 L F41 7/9 
SI- PY32 91- 6B060 12/6 C 1,42 419 

6B116 61-2i/P5 14/9 EB91 2/-EY'84 7/-PY33 9/.l'F'89 8/5 
6BJ6 6/g25L6GT 4/9 EBC33 6/-EY86 6/6.PY80 6/3i'. 
6F1 6/625U4GT10/6 EBC41 7/8 EZ40 6/81PY81 5/9',.ü4 15/- 6E60 8/9 30L15 9/6 EBC81 6f9 EZ41 7/8 PEN 4/9 

UL46 8/6 6F13 4/- SOPL1 8/- EBF80 6/- EE80 4/- PY83 6f9I1L'L84 6/8 6F14 9/- 30PL19 9/- EBF89 6/. EZ81 4/6 PY88 7/9i ., 
6E15 6/8 30PL14 12/3 ECC40 7/6 KTS2 5/- R17 15/-1L. 

CH 10I6 6J50 5/635A5 14/-ECX181 8/9 KT68 3/9'IDD4 7/9.11Y21 7/9 6K70 1/8 35L6GT 5/8 ECC82 4/9 KT66 12/3 TH21C 9/6,UY41 
4/9 6K7GT 4/- 35Z4GT4/11 EIXJ83 7/- KTW61 4/9 TH233 6/9 

UY86 51- 6E8G 4/8 52KU 15/6 ECC84 6/3 MU14 5/- c22 4/9IVP41 
4/9 6KBGT 7/9 53KU 8/6 ECC85 6/8 N18 4/10 c25 818 

6L18 7/6 AZ31 6/8 ECF80 6/3 PC95 9/- U26 8/ßW 76 316 

6P28 9/8 B36 4/6 ECF82 8/3 PC97 7/8 L`47 5/81W77 2/9 
6Q70 4/9 CCH35 12/8 ECF86 10I9 PCC84 6/8l'50 6/- W729 16Ia 
6Q7GT 7/9 CL33 9/8 ECH35 8/- PCC85 619.U52 4/8 X81M 19/6 
6R7GT 9/8 CY1 12/8 ECH42 8/8 PCC89 9/ßU78 8f9 5109 17I4 
651.7GT 5/6 DAC32 8/3 ECH61 6/- PCF80 5/9I1' 191 8/6 Y63 9/9 
13SN7CIT 3/9 DAF9l 3/9!Ec1.80 6/3 PcF82 6/9'281 8/8 266 7f- 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL, LONDON N.I6 

STA. 4587 
Poet 61. per verve extra. Any Parcel Insured against Damage ja Transit 6d. eaYe 

Aal 0.0.D. Parcel 4/3 extra 
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TERN-CLYNE 
Ecer,t,narcied Centred tfcrar.cyhout gr+ea.t f3ri,ta,i.. 

CHASSIS BARGAIN 
A 6 valve Superhet Radiogram 
Chassis of outstanding quality 
covering MW 200/550 Metres. 
LW 1200 -2000 Metres. VHF 87- 
100 Mc /s. 
Incorporating internal Ferrite 
Rod Aerial and the famous 
Gorier Tuning Heart for VHF, 

Pick -up Input suitable for most modern Record Players. Power out- 
put 4 watts, valve line up E780. EABC80, EF86, ECH71, EL84, ECC85. 
Volume On /Off and Tone Control, attractive black Tuning Dial 
size 15 a 6ín. with gold lettering and contrasting cream and gold 
knobs. A.C. 200 /250 v. Size 15 x 71 x 6 1(in. 

PRICE 16 Gns. Or É3.9.Ó deposit (plus P. & P.) and 9 
monthly payments of 32/8. 

THE HE -30 4-BAND COMMUNICATION RECEIVER 

One of the finest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 550Kc /s- 1600Kc /s, 
4.8Mc /s- 14.5MC/s, 1.6Mc /s- 
4.BMC/s. 10.5Mc /s- -30Mc/ s. 
Illuminated slide rule dial, 
calibrated every 5Ec /s on 80 
and 40 metres. Edgewise 
S- meter, 0 -100 logging scale, 
coverage from 9.55- 3OMc /s. 
8 valve plus Ratifier super - 
het circuits. RF stage with 

an Aerial Trimmer. 2 IF Stages. B.F.O. control Q- multiplier. 
Controls: Function Switch, Audio Gain, Selectivity (Q- multiplier) 
Frequency (BFO), Band Selector. IF Gain. Trimmer. AVC -MVC 
Switch. Anl Switch. Main Tuning. Bandspread Tuning and Head- 
phone Jack. Selectivity -60dB at 10KC /s. 0.8Kc /s at 6dB (with Q- 
multiplier) IF- 455Kc /s. External PM Speaker reqd., 4 or 8 ohms 
impedance. Output 1.5 watts. 8 modern Miniature B7G Base Valves 
and 5Y3 Rectifier. Size 15 x 10 x 71í0. Grey crackle finish. 220/240 
volt A.C. mains. 50/60 cycle operation. Full instructions and 
circuit diagram supplied. Send S.A.E. 
for leaflet. 

C PRICE 40 Gns. Paie 
THE HE -30 COMMUNICATION RECEIVER (KT320), 
now available in sub -assembled form. All I.F. Transformers 
and coils are factory aligned and therefore only require peaking 
when receiver is assembled. Full easy -to- follow instructions 
supplied 32 Gns. paid 

OUTSTANDING PRICE REDUCTION 
THE B. & O. 
ST /M PICKUP 

COMPLETE 
WITH SP 11 

S TEREODYNE 
MAGNETIC 
CARTRIDGE 

A Transcription 
Pickup of outstanding quality employing a specially d ®igned 
counter -balanced and unique weight adjustment. 
Specifications: Length 1011n. from tip of Cartridge. Height 21ín. 
Stereo /Mono Cartridge. 
Frequency Response: +2.5dB from 30 c.p.s. to 15 K.c /s. 
Output Voltage: 7mV per channel at 5 cm /sec. at 1000 aye. 
Separation: 20dB minimum. 
DC Resistance: 1250 ohms. 
Inductance: 200mHs. 
Recommended Tracking Force: 2 to 4 grams. 
Compliance: 5 a 10 =6 cm /dyne in all directions. 
Stylus; Diamond, radius of curvature: 7th. 
Recommended Load: 47000 ohms. 

PRICE 9z Gns. Plus 3/8 P. & P. 

THE HE-40 4 -BAND COMMUNICATION RECEIVER 

Completely built and ready 
to go. High sensitivity 
Superhet receiver covering 
550Kc /s -1.600 Kc /s, 1.6 Mc /s 
-4.4Mc /s, 4.4 Mc /s-11 Mc /s. 
11 Mc /s-30 Mc /s. Electrical 
Bandspread tuning. Slide 
rule type tuning dial. Inter- 
nal ferrite rod aerial for me- 
dium waveband reception 
and 1 59ín. 10 section chro- 
mium plated telescopic whip aerial for the short wave bands. 
Sockets for optional outdoor aerial, internal high flux monitor 
loudspeaker. Latest modern miniature B7G base valves. Head- 
phone i( " 

also be used for external loudspeaker). c e O bult-in "S" meter. 220/240 volt A.C. A.. mains, 50/ cycle 
operation. Handsomely styled cabinet with grey crackle finish and 
handsome front panel, with chrome and satin chrome fittings. 
Measures 131in. x 811n. x 5110. (high) and weighs only 111 lb. A 
comprehensive instruction manual is supplied. An ideal receiver 
for the radio amateur and short wave listeners of all ages. 
Send S.A.E. for leaflet. 

PRICE £24.15.0 C Paiáge 

THE NEW HE -80 COMMUNICATION RECEIVER 
The HE-80 has out,- 
standing sensitivity 
0 -100 logging scale for 
instant re -set, built -in 
"S" meter special rec- 
ording Jack, remote 
Control Socket allowing 
simultaneous control 
with transmitter, 100Kc 
crystal oscillator circuit 
providing accurate har- 
monic signals of either 
4 or 8 ohms impedance. 
Two headphone sockets, 
one high, one low. 

TECHNICAL SPECIFICATIONS. 
Frequency Coverage: Band 1 540- 1605KC!s: Band 2 1.6- 4.8KCls; 
Band 3 4.8- 14.5MNs; Band 4 10.5- 30Mc /s; Band 5 144-146Mc/s. Band 
Spread (Ham Band directly road): 80 Metre Band: 40 Metre Band; 
20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: 1 micro- 
volt for 10dB signal to noise ratio. Selectivity: Normal 10Kc at 
-75dB, 1.25 at --6dB. With Q- Multi: variable to 700 c.p.s. at 6dB. 
Operation: AM. SSB, CW and FM. AM diode detector. SSB /CW 
product detector (BFO). FM gated beam detector. Power Source: 
240 volts 50/60 Cycles A.C. Power Consumption: 60 watts. Audio 
Output: 1.5 watts, 8 or 500 ohms impedance. Auxiliary Circuit: 
Electrical Bandspread. Q- Multiplier, ANL, AVC -MVC, BFO, 100Kc 
crystal calibrator. Valve Line -up: 4- -6AQ8, 6ßL8, 3- -6BA8, 2 -6BE6, 
6AL5. 6AQ5. 0A2, 6CA4. Dimensions: 171n. wide, 68tH. high, loin. 
deep. 

PRICl/ 59 Gns. ° Pare 

"STARFLITE TRANSMITTER" 

Designed to meet the needs 
of most amateurs the Star- 
Hite has single -knob band- 
switching. front panel 
switch to select any of five 
crystal positions with pro- 
vision for an external VFO. 
Controlled carrier modulator 
permits almost 100% of the 
CW Input to be used on AM 
peaks. Grid -block keying 
provides chirp -free operation. 
A full wave silicon diode 
power supply effects extre- 
mely low output r pple for 

cleaner CW transmission, electron -coupled Pierce Oscillator, 
capacitance bridge neutralisation of the final and a three -stage 
lowness filter. An illuminated edgewise D'Arsonval nand' meter. 
Pi- network output provides the correct impedance match between 
the plate circuit and any 50 -72 ohm co -axial feeder. Easy to follow 
point -to -point instructions supplied with each set 01' components. 
When constructed the Unit Is housed In a heavy gauge steel Cabinet 
finished in grey crackle. 
SPECIFICATIONS: Power Input -20 watts peak; Operation: 
C.W.. AM Phone -crystals or VFO Control; Band coverage: 80-10 
metres; Coupling: PI- network; Valve Line -up: 6146. ( 2) 6CL6, 
12AX7, 6DE7, Low Pass Filter. Size 138ín. wide x 12ín. deep (Inc. 
knobs) x 6iin. high (inc. rubber feet). Weight 28 lb. Power require- 
ments. 200 /240 v. 50/60 c.p.s. 225 watts. 

MAY BE BUILT FOR 35 Gns. Carriage & Insurance 15/- 

SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS 
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STERN-CLYNE 
El,ectivotiee Ce.zt,eed -hou.t o,1P,a.t $rrtaiZ 

MULLARD 2 -VALVE PRE- AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
designed to operate with the Mollard 
AMPLIFIERS but also perfectly suit- 
able for other makes with input up 
to 260 mV. * Equalisation for the latest R.I.A.A 

teristics. * Inputs for Crystal Pickups and variable reluctance 
magnetic types. * Input (a) Direct from High imp. Tape Head. (b) 
From a Tape Amplifier or Pre -Amplifier. * Sensitive Microphone 
Channel.* Wide range BASS and TREBLE Controls. 
HIT OF £6.8.0 ASSEMBLED £9.10.0 (Carr. & 
PARTS AND TESTED Ins. 5 / -). 
Instruction book and detailed price list (free with kits) available separately 
at 2/- Post Free. 

MULLARD 3 -VALVE PRE -AMPLIFIER TONE CONTROL 
UNIT 

Designed mainly for Mollard Range of 
Amplifiers, also suitable for any Amplifiers 
requiring input up to 250mV. incorporates 5 
Input Channels, including for Tape and Mag- 
netic Pickups. Separate Bass and Treble 

pcyooannavttrols. 

High pass filter 90 to 160 c /s. low 
Kc/s. Totally enclosed case 

Size F 45 x 
S £l 0.0.0 (Carr. 

)ASSEMBLED 
/13.13.0 

PARTS / -& 
Instruction book and detailed price list (free with kit) available separately 
at 3/6 Post Free. 
MULLARD "5 -I0" MAIN AMPLIFIER 

For use with MULLARD 2 or 3 valve pre- 
amplifiers with which an undistorted 
power output of up to 10 watts is obtained. 
SPECIFIED COMPONENTS and MUL- 
LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 
Transformer. £10.0.0 COMPLETE KIT 
,(Parmeko Output Trans.) 
ASSEMBLED AND £13.13.0 (Carr. & Ina. 6/8). TESTED 

ABOVE Incorporating PARR'IIIDGE OUTPUT TRANS. £1.6.0 extra. 
Instruction book and detailed DHce list (free with kit) available separately 
Sit 21- Post Free. 

COMBINED PRICE REDUCTION 
MOLLARD 5 -IO Main amplifier and 2 valve Pre -Amp. Kit 815.15.0. 
C. & L 8/6. Built and tested, £91.10.0. C. & I. 8/6. 
MOLLARD 5-10 Main Amplifier and 3 valve Pre -Amp. Kit £19.10.0. 
C. &L 8/6. Built and tested, £96.10.0. C. & L 8/6. With Partridge Trans- 
former £1.6.0 extra. 
THE MULLARD S -IORC AMPLIFIER 
The popular complete "5-10" Incorpora- 
ting Passive Control Unit providing up to 
10 watts high quality reproduction with 
input of 600mV. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus power 
available for Tuner 
COMPLETE £12.0.0 
ASSEMBLED 
AND TESTED £16.0.0 Ins. 7/6). 
Instruction book and detailed price list (free 
St 2/- Post Free. 

r: 

With PARTRIDGE OUT- 
PUT TRANS. £1.8.0. ex. 

with kit) available separately 

THE MULLARD 3 -3RC 
A HIGH QUALITY AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 
3-WATT MULLARD "3-3" DESIGN. 
KIT OF PARTS £8.8.0 
AND 
ASSEMBLED STED £11.10.0 In 6/6). 
Complete to the MULLARD specification 
including PARMEKO OUTPUT TRANS- 
FORMER. Switched Inputs for 78 and 

L.P. records plus a Radio position. Extra power to drive a Radio Tuning 
Unit is also available. Pl ease state L.S. impedance. 
Instruction book and detaied price list (free with kit) available separately 
at 2/- Post Free. 
TAPE PRE -AMPLIFIER MULLARD Type "C" 
Suitable for most 4 track. Mono Tape 
Decks. Incorporates Ferrox -cube Push - 
Pull Oscillator. Treble Inductor and 3-sp. 
Equalisation. Includes separate Power 
Unit. 
PP RTSS £14.0.0 Ìns. 7/6) ASSEMBLED £19.10.0 
Instruction book and detailed price list (free with kit) available separately 
at 3/6 Post Free. 

'SEE PRECEDING PAGE FOR 
OTHER STERN -CLYNE PRODUCTS 

THE "MONO- GRAM" 
A small Amplifier of genuine high 
quality performance. Incorpor- 
ates MULLARD ECLBS Valve. 
separate BASS and TREBLE 
controls. PARTRIDGE output 
Transformer producing up to 3 

watts undistorted output. 

PARTS O.0 Ìna/6) ASSEMBLED £6.0.0 
Instruction book and detailed price list (free with kit) available 
separately at 2/6 Post Free. 
Perfectly suited for Portable Installa- 
tions for which purpose we offer PORT- 
ABLE CASE (£3.10.0). the AMPLIFIER 
(Kit 64.10.0) and 8' x 5' £9.0.0 SPEAKER (61.0.0). All for.. 
Alternatively with 
ASSEMBLED AMPLIFIER £1 0.0.0 
(Carr. & Ins. 5/ -). 
The Case quoted above will accommo- 
date some 4 -speed Single Record Units. 
A larger model is available for extra 10 / -. 
With this Equipment a COMPLETE 
PORTABLE RECORD 
PLAYER can he bui It for £14.0.0 

MODEL CR3 /S 
TAPE RECORDER 
MODEL CR3 /8 incorporates 
the HF /TR3 Mk. II Tape 
Amplifier (described below) 
and the Collaro "Studio" 
Twin -Track 3 -speed Deck 
operating at iLin. 3f In. and 

75in. speeds. Complete 
with microphones and 
1.200ft. tape. 

KIT OF £33.8.0 PARTS 

AND ETESTED 3.0.0 
(Carr. & Ins. 15/- extra) 

STEREO TAPE I"1 
PRE -AMPLIFIER 
MODEL STP -I. For use * 81 r 4 
with current TRUVOa . (9 6 " o 
BRENELL or COLLARD 4ì y 
STUDIO" I and i track 

Stereo Decks. Incorpor- 
ates Ferrox -cube Oscillator, 4 -speed Equalisation Signal Lever 
Meter and separate f Gain Control. Includes separate Power 
Unit. 

PARTS £22.0 Cr Ìns8 /8 ASSEMBLED £28.0.0 
Instruction book and detailed price list (free with kit) available 
separately at 5/- Post Free. 

MULLARD TAPE AMPLIFIER 
MODEL 11F /T113 MR. 1l 
Based on Mullard's Type "A" 
design and suitable for most f track Mono Tape Decks. Incor- 
porates Ferrox -cube Treble in- 
ductor, Gilson Output Transfor- 
mer, and 3 -speed Equalisation. 
Includes separate Power Unit, 
using PARTRIDGE Mains Transfo mer. 
KIT OF 
PARTS £13.13.0 Ins ? /6). ASSEMBLED £19.0.0 
Instruction book and detailed price list (free with kit) available 
separately at 3/- Post Free. 

COMBINATION TAPE UNITS 
All our Tape Units can be supplied specially matched to any Tape Deck snob u 
Collars, Brenel Mk.5 Series D, also the *suite. Specimen prima u below. 

Sit Assembled 
STP -1 Pre-amp with Cellars Studio Tape Deck 888. 0.0 142. 0.0 
Assembled with track switch fitted, 644.5.0 
STP -1 with BreneB Mk. 8 Series ll with Track Switch 

fitted 658. 4.0 
STY -1 with Brenell Mk. 5 Series H, I Track Deck 674.15.0 
Type "C" Pre -amp with Collars Studio Tape Deck 124.10.0 630. 0.0 
Assembled with deck wired and matched, 632.5.0 
Type "C" Pre -amp with BreneB MS. 5 Series II Deck 646.11.0 653. L0 
Assembled with deck wired and matched. 655.8.0 
HF /TRS with Collard Studio Tape Deck 159. 8.0 688.10.0 
Assembled with deck wired and matched, 681.12.0 
HF /TRS with Breech Mk. 5 Series II Deck 645. 4.0 151.11.0 
Assembled with deck wired and matched, 653.15.0. 
Carr. S has. 151- on above units. Send S.A.E. for comprehensive price Ilst 

SEND FOR CURRENT PRICE LIST OF ALL LEAD- 
ING RECORDING TAPES AND ACCESSORIES 
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9TERN'CLYN 
THE TUDOR STEREO HI -FI SYSTEM 

Comprising a Self Powered AM /FM Tuner, Stereo Pre -amplifier, 12 watt 
per channel Stereo Power Amplifier. The Tuner and Pre -amplifier are 
housed in matching black crackle finish metal cabinets for shelf mount- 
ing, with silver metal dials and matching knobs. Specifications: Tuner: 

Outstanding quality providing full VHF/ 
FM long and medium waveband coverage, 
frequency range FM 87 5 -108.5 Mc /s. AM /MW 
522 -1630 Kc /s. LW 145 -270 Kc /s. 100mV output 
mains supply 105 /240 A.C. Valve line -up: 
ECC35, ECH81, EBF89, EB91, EM84, 
ECC33. Multiplex outlet provided. Pre- 
amplifier-Designed for use with Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups, direct play from Tape - 
Heads and ample sensitivity for either Crys- 
tal or Moving Coil Microphone. Distortion 
0.1 %. tape outputs 100mV from 90K, ohm 
source inputs- Microphone 5 mV. Tape 
5.3 mV. R.I.A.A. 4.3 mV flat 250 mV. Tuner 

100 mV. Valve line -up: 2 -EF86. 4- ECC83. Power Amplifier. -14 
watts per channel, sensitivity 1 volt r.m.s. for 14 watts output, fre- 
quency response ±0.5dB 20 c /s. -20Kc /s. Speaker impedance 4, 8, or 16 
ohms, surplus power available for Tape Pre -Amp. mains supply 105/240 
V. A.C. Valve line -up: 2- ECC83. 4 -EL84, 1 -GZ34. 
AM /FM TUNER AVAILABLE AT 24 GNS. P. & P. 7/6. 
STEREO PRE -AMPLIFIER AND POWER AMPLIFIER 
TOGETHER AT 24 GNS. P. & P. IO' , 
DUE TO PRODUCTION . STREAMLINING WE ARE 
PLEASED TO ANNOUNCE REDUCTIONS IN PRICE! * J.L.I0 POWER AMPLIFIER 

Incorporates the latest triode -pen- 
tode ECL86 valves in push -pull. 
PARTRIDGE ultra linear output 
transformer. PARTRIDGE mains 
transformer and smoothing choke. 
10 watts power output, surplus 
power available for tuner. Output 
Impedance 3- 7.5 -15 ohms. 

KIT OF PARTS £10.0.0 C 7/6L 

READY BUILT £1313.0 * DOUBLE FEATURE PRE -AMPLIFIER 
Inputs for microphone, crystal or 
magnetic pickups, tuner unit, 
and in addition offers full facilities 
for tape recording and high fidelity 
replay. This unique feature means 
that should you wish to include 
tape in your hi -fi system at a later 
date all that is required is a suitable 
tape deck. Push- button switching 
for 3 tape speeds equalised. Tape 

erase Blas Oscillator circuit incorporating ferrox -cube transformer. 
Function switch, separate base, treble and volume controls, level 
Control and latest EM87 magic eye level indicator. The pre -amplifier 
Is totally enclosed in a silver hammer finish steel case, and an attrac- 
tiver perspex front panel completes the presentation. 
KIT OF PARTS £13.13.0 READY BUILT £19.19.0 c. & I. 5/- 

PRICES: If both above units are purchased together: 
KIT OF PARTS £23.1 3.0 READY BUILT £32.0.0 C. fo/I. 

199 

SEND STAMP FOR COPY OF OUR INTERESTING LITTLE 
BOOKLET "What is High Fidelity?" 

STEREO TAPE DECK 
WITH BUILT -IN 
PRE -AMPLIFIER 
A professional addition 
to your Hi -Fi Stereo 
System consisting of 
two basic units, the 
Tape Deck and Pre- 
amplifier, which em- 
ploys 4 Transistors and 
4 Valves. The Unit with record 
and playback , track stereo or 
or i track mono at either 76 
i.p.s. or 31 1.p.s. both speeds be- 
ing fully equalised. 
Features: Track System: } track 2 channel stereo or monaural 
record and playback. Independent single channel recording on 
either channel while playback on other channel. Head Type: 
} track 2 channel lnline stereo and associated erase heads. 
Low loss laminated pole pieces. Level indicators: 2 Matera. 1 
per channel. Digital Counter: 3 digit tape position indicator. 
Automatic Stop: When tape runs out or breaks. Inputs: Micro- 
phone lmV (50K. ohms impedance) Gram /Tuner 50mV (high 
impedance). Output: (cathode follower). Monitor Sockets: 
2 x 5 K. ohms impedance. Audio Output: 500mV. Oscillator: 
Push -pull 80 Kc/e. S/N Ratio :-45dB or better at 71in. tape speed. 
Separation: 45dB or more between stereo channels. Frequency 
Response' 40 to 15,000 cycles per sec. at 76 1.p.s., 40 to 9,000 cycles 
per sec. at 31 i.p.s. Single Motor: 4 pole heavy duty induction 
type. Power Supply : 240v. A.C. 50 cyclés. Size 66 x 101 x 151n. 
Tape Size: Up to 710. Line Up: 4-2SB173 Transistors, 2- 12AT7. 
1 -1AU7, 1 -12BH7 Valves. 

THE 'HIGHWAYMAN' 
OUR QUALITY CAR 

RADIO TO BUILD 
YOURSELF AT A NEW 

LOW PRICE 

Look at these features: 

* Attractive styling. * Push - 
Milliard transistors plus valves 

types output. * Three latest 
Buzz, high output and sensitivity. * Printed circuit (lat (latest 
type), 7 x 4in. high flux p.m. speaker and baffle. * Medium and 
Long Waves. * Push button for fingertip control. * E'remely 
low battery consumption (less than 6 -amp). * Easy to fit any 
make car (Positive earth only). * 12 -volt operation. * Compact 
size, measures only 7 x 7 x 2ín. deep. * Easy assembly, a'upplied 
with dial and drive already mounted. 
Special inclusive price of ONLY £7.19.6 Plus 5/- P. & P. 
All parts available separately. Individually priced parts list 
and comprehensive instruction booklet 2/6 post free. (Deducted 
from cost If complete parcel purchased later). 
Optional extras. 3 section chromium plated weatherproor 
tric.cupie acr iato 1511c I Ir/1 -1 ". 19 /6: Is pe 2. 2742", 29/6, 
1,0111 phis P. ,C P. 2 /6 if purchased separately. 
ACOS MONAURAL STETHOSCOPE HEADSETS 
Suitable for Tape Recorders, or monitoring tape recorders, 
100 ohm impedance magnetic. Complete with lead. 12, 
(Originally 21/ -). OUR PRICE P. 1/6 

NEWS FLASH ! ! 
YET ANOTHER NEW ELECTRONICS CENTRE 

NOW OPEN AT 
52, LORD STREET, LIVERPOOL, 

42 
GNS 

Carr. & 
Pkg. 15/- 

WEST END: 
(Premiel Radio) 
(Premier Radio) 

CITY: 
NORTH LONDON: 
SOUTH LONDON: 
CROYDON: 
BRISTOL: 
LIVERPOOL: 
MANCHESTER: 

18 Tottenham Court Road, W.I. 
23 Tottenham Court Road, W.I. 
309 Edgware Road, W.2. 
109 Fleet Street, E.C.4. 

MUSeum 5929/0095 
MUSeum 3451/2 
PADdington 6963 
FLEet St. 5812/3 

Half -day Sat 
Half -day Thurs 
Half -day Thurs 
Half -day Sat 

162 Holloway Road, N.7. NORth 7941 Half -day Thurs 
9 Camberwell Church Street, S.E.5.RODney 2875 Half -day Thurs 
12 Suffolk House, George Street. MUNicipal 3250 Half -day Wed 
26 Merchant Street, Bristol I. Bristol 20261 Half -day Wed 
52 Lord Street, Liverpool. 
20/22 Withy Grove, Manchester 4. BLAckfriars 5379 Open 6 days a week 

Mail Orders and enquiries to Dept. P.W. 3/5 Eden Grove, Holloway, London, N.7. 
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,eoj«, cpfoe4ßA RGA INS 

FREE OFFER 
ELECTRIC 

SOLDERING IRON 
with the 
POCKET 

MULTI METER 
See item No. 7 

for further details 

L CYLDON A.M. P.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. She 21 x 21-in. approx. By famous manufacturer. A.M. 
I.F. 470 Ke /a. F.M.-I.F. 10.7 Me/e. A.M. coverage from 1820 Kcle525 
Kc /e. F.M. coverage 108 Mc /e -88 Mole Circuit diagrams 2/6. FREE 
with Tuner, 861 -, let, 2nd, 3rd A.M. I.F.'e, 12/8 set. ht, 2nd, 3rd 
and 4th F.M. I.F.'e 12/8 set. V.H.F. Oso. choke, 11 -. A.M. I.F. 
trap, 116. A.F. 114 and A.F. 116. 6/- each. All the above are the 
RF end of an AMIFM receiver ear radio, etc. The above six Items 
purchased together, 12.10.0. 

2. 825 INDOOR AERIAL. Complete with stand, fully extendable, ou 
also be used for 405, ITV. BBC and FM. 19/8, plue 11- P. & P. 

8 A.C.ID,O. POCKET MULTI -METER EXT. 2!m moving coil meter 
scale, calibrated in A.C./D.C. volte, ohms and milliampu. Voltage 
range A.C. /D.C. 0 -50, 0 -100, 0-250, 0 -500. Milllempe 0.10, 0.1000, 
Ohms ranges 010,000, 0- 100,000, 19/8. P. k P. 2/-. Wiring diagram 
11, free with part. 

4. SIGNAL GENERATORS: Caeh 27.5.0 or 801- deposit and 6 monthly 
payments of 21/6. P. k P. 116. Coverage 100 Kc /sto 100 Mcle on 
fundamentals and 100 Mcle to 200 Mole on harmonica. Case 10 x 
61 x 51lm Three miniature valves and Metal Rectifier. A.C. mains 
2001250v. Internal modulation of 400 c.p.a. to a depth of 30 per cent. 
Modulated or uomoduleted R.F. output continuously variable 100 
multivolte, C.W. and mod. switch, variable A.F. output. Magic eye 
as output indicator. Aeouracy 2 per cent. 

6, SIGNAL GENERATORS. Cash 26.6.0. P. k P. 618. Coverage 
120 Kc /s to 84 Mehl. Case 10 x 61 x 411n. Sloe of scale 61 x 3 11n. 
2 valves and rectifier. A.C. main 230 -250v. Internal modulation 
of 400 c.p.e. to e depth of 30 per cent, modulated or unmoduleted 
R.F. output continuously variable 100 millvolte. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Accuracy 
±2 per cent. 

6. CYLDON PERMEABILITY TUNER medium and long wave Tuner. 
She 3 x 2 x 11in. approx. Coverage 190.540 Metres. 1260.2000 metres. 
I.F. 470 Kc/e. Price 19/6. P. & P. 1/8. 

7. POCKET MULTI- METER. Sise 31 x 21 x 1fh. Meter die 21 x 1fin. 
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and P.C. volts. 
0 -15, 0.150, 0 -1000. D.C. current 0.160 mA. Resistance 0.100E0. 
Complete with test prods. battery and full Instructions. 351 -. P. & P. 216 

FREE GIFT for limited period only. 30 watt Electric Soldering Iron 
value 151- to every purchaser of the Pocket Multi -Meter. 

8. CHANNEL TUNER LF. 16.19 Mete. Continuously tunable from 
174.216 Mole. Valves required -PCF80 and PCC64 (in series). Cover 
BBC and ITA rangea. Aim Police, Fire and Taxis, etc. Brand new 
by famous maker, 10/ -. P. k P.:U -. 

9. The MOTORISTS' REV. COUNTER. Kit of parte comprising 270 degree 
:fin. moving coil movement. Manufacturer's present price of this move- 
ment would be at least £7. Complete with tall instructions and circuit 
diagram. Seek calibrated up to 8000 r.p.m. Can be need with any 4 

or 6 cylinder car. 29 /8. plue 3/6 P. k P. 
10. B.S.R. MONARCH 11A14 WITH FULL -FI HEAD. 4. speed, playa 10 

recorde, 121n.. 101n, or 71n. at 16, 33, 45 or 78 r.p.m. Iotermixee 

pun., 
IUin. and 121n. recorde of the same speed. Rae manual play 

ition: colour brown. Dimensions: 121 t I0;in. Space required 
above baseboard 41in., below baseboard 24 in. Fitted with Full-Fi 
turnover crystal hood, 55.19.8. I'. & P. 6/6. 

11. 50 MICRO -AMP METER movement by world famous manufacturer. 
Sloe 3 x '211n., 601- post free. 

12. 8-watt PUSH -PULL 5 VALVE AMPLIFIER plus METAL RECTIFIER. 
A.1'. maim 200250v. Sloe 104 s 61 x 21in. 5 valves. For use 
with all makes and types of pick -up and mike. Negative feed back. 
Two Input, mike and gram. and controls for same. Separate controls 
for Bass and Treble lift. Response fiat from 40 cycles to 16 kc/e. 
'2 dB down to 20 bels. Output 8 watts at 6 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. records, musical - 

Instruments such as guitars, etc. Suitable for small balls, 28.19.6. 
P. c P. 7r. Crystal mike to suit, 15H- P. A P. 2 / -. Sin. P.M. Speaker 
to suit. 1219. P. & P. 21, 

13. FLUORESCENT LIGHT KIT. 40 watt fluorescent lighting kit rom - 
prising Siemens Choke, 2 BI -pin holders, starter holder and starter, 1116. 
plus 3l- P. & P. 

14. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control in metal 
cane. size 10 x 6 t 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. S9/6, plue 8/- P. & P. A.O. 
Mains 200.250 volts. 

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

21b 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 
4-}" SPEAKER 

7- transistor superhet. Output 350mW. 
Two -tone grey wooden cabinet, fitted handle with 
silver coloured fittings. Size 12; x 8; x 3Zin. 
Horizontal tuning scale, size I If x 21in. in silver 
with black lettering. 
All stations clearly marked. 
Ferrite -rod internal aerial. 
I.F. 470 Kc /s. * Operated from PP9 battery. * Full comprehensive instructions and 
point -to -point wiring diagrams. Plus 516 P. & P. Parts * Printed circuit board, back printed 2ió. FR 

circuit diaEE 

ts. with all component values. * Fully tunable over medium and 
waveband. * Car aerial socket. * Full after -sale service. 

long Power Supply to suit "Elegant Seven" A.C. mains 230- 
240 incorporating mains transformer, etc. 716 extra. 
To purchasers of "Elegant Seven" parts only. 

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

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

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 

VALVES 
I 'I 5/6 
10.2 7/8 
103 7/8 
2FI 7/6 
1F3 2/- 
IFDI 7/6 
11,D9 5/6 5/6 
1P1 7/6 
1P10 5/8 
1Pí1 6/- 
195 6/9 
185 616 
1T4 2/- 
1U5 5 /868LGT 
3Q4 5/8 
384 5/6 
314 8/- 
11301' 6/6 
0540 8/8 
0K6 5/8 
6AL5 4/- 
6AM6 4/- 
6AT0 5/- 
6846 5/- 

NEW 

613E6 7/. 
613H6 6/9 
61316 5/9 
6Bß7 9/9 
66w6 6/6 
6BW7 7/- 
602 4/- 
6E12 4/. 
606GT 2/- 
86,0 618 
6K80 81- 
BQ70 5/6 

6/ -;15W4 
68N70T 7/6 
6V60 7/8 
6X4 5/- 
6150 5/9 
7Y4 8/- 
81-13 4/- 
9D7 9/6 
12AD6 7/6 
12AH8 10 /- 
12AT7 4/- 

TESTED 
FOR 

12AÚ7 6/9 
í2A17 6/9 
1213E6 4/6 
12BH7 10/6 
12KSGT11/. 
12Q7GT 7/6 
12997 4/6 
16A5 9/- 
19ÁQ5 9/6 
251601 81- 
9001 7/6 
301,1 7/8 
39L6GT 7/8 

8/8 
355411T 8/- 
5763 7/6 
80 61- 
DAF91 5/6 
DAF96 7/6 
ÚF91 2/- 
ÚF96 7/8 
0076 7/6 
DH77 5/- 
1313142 8/6 

AND 
THREE MONTHS 
00150 10 /. 
DK91. 5/6 
DK96 7/6 
0192 5/6 
DL94 8/- 
DL96 7/6 
g6g1 41- 
EBC41 7/6 
EBF80 8/8 
ECY)81 41- 
12(1)82 819 
ECC83 8/9 
F(Ú84 6/8 
ECC85 7/6 
ECF80 6/6 
ECF82 7/6 
ECH42 9/- 
ECHO! 10 /- 
ECL80 8/8 
EUL82 7/6 
EF41 9/- 
EF80 8/- 
E1'86 9/- 
11'91 41- 

GUARANTEED 

EF92 5/6 
E1,41 9/6 
0L84 7/- 
F.5385 10/. 
EY51 7/6 
EY81 
EY86 418 
2540 5/6 
ES80 6/- 
ES81 6/9 
H R2 9/8 
KT33C 8/- 
KT86 18/8 
N17 5/6 
N18 5/8 
N19 el- 
N709 7/- 
PCC84 7/8 
PCF80 7/8 
PCF82 7/8 
PCL82 13/9 
PCL84 5/9 
PLR 9/8 
PL82 7/- 

P1.83 
PY33 
PY81 
PY82 
PY83 
R19 
fi5A1 
TT15 
1.í5s 
1276 
U78 
U14^_ 
UBC41 
UCH42 
UF'4l 
U 141 
UY41 
W17 
W76 
W142 
X17 
X142 
X 150 
577 
51317 

7/- 
B/8 
6/9 
7/6 
7/6 
5/6 
9/6 

27/8 
7/6 
7/6 
5/- 
7/5 
8/8 
9/8 
8/8 
818 
7/6 
2/- 
4/8 
B/8 
5/8 
91- 
9/- 
41- 
5/8 

I 
ASK FOR RESISTOR AND CAPACITOR COLOUR CODE I 

FREE WITH EVERY PURCHASE 

High Stability Resistors 4W 5% Son to 1M, 9d. Midget Ceramics 500 v., 98. 
Coat. Super Quality min 6d. yd. Pings 9d. Sockets 9d. Silicon H.T. Recta. 
250 v. 300 mA fiu. t fin., 8/8. Contact Cooled 250 v. 50 mA, 8/6. 85 mA, 8/8, 
NEW TRANSISTORS NY BULLARD. OC19, 0026, 0066, 25/ -; 0044, 0045, 
5/-; 0(370, 8 / -; 0071, 5 / -; 0072, 8 / -; 0072 Matched pair, 12 / -; 01.74, 0075. 
0078, 7/8; 0081. 8 / -; 0081 Matched pair, 12 / -; 00170, 00171, 7/6. 

VALVES MATCHED IN PAIRS 
EL34, 27/8, EL84, 15/ -, N709, 15/-, 6160, 15/-, 6BW6, 14/- per pair. Peeh- 
Pull O.P. Traoeformer for above 3/150.14/6, P. & P. 1/6. 12in. P. M. Speakers 
30, 24/6. Baker's "Selhuret" 12in. 1511 15W Stalwart, 15.5.0. 1215. Stereo 
Model 17.7.0. 

SETS OF VALVES 
13%91. DF91, DAF91, DL92 or DL94 
DM96, DF98, DAF98, DL96 
6X 68 8, 7, 6Q7, 616, 5Z4 or 6150 
1.116, 114, 185, 384 or 314 

Yatyw and packing dd. 

17/8 EC1142, EF41, EBC41, 
29/8 E1Á1, EZ40 87/8 
19/8 ECH42, EF41, EB041, 
17/8 UL41, 0141, V1il. Orr Al pat tree Q.O.D. y. 

BARGAINS FROM 
BROADWAY ELECTRONICS 

1215. ALTHAM SPEAKER with built -in tweeter, 3 obm or 15 ohm 
7,000 Gauss Magnet. Only 29/6, postage 3/0. 
L.N.H.71 ELECTROSTATIC TWEETER -2/8 with diagram. 
HAY DON CABINET (17 x 15 x 8in.) designed to take a 12in. Heavy 
Duty Speaker. 50 / -, postage 7/6. 
ATTRACTIVE TWO -TONED CABINET, 11 x 6 x 51n.,, room for 
small amplifier, fitted with ex T.V. 51n. speaker. Only 19/8, post 2/6. 
The Famous B.11.3 XTAL MICROPHONE with neck lanyard, 32/8 table stand for above. 9/8 extra. Xtal Insert, 7/3. 
GUITAR PICK -UP, complete with clip and screened lead, 15/ -. 
3-WAY PUSH -BUTTON UNITS. Each button operates a 4 -pole, 
2-way switch, 4/6. 
BARGAINS IN TRANSISTORS. Mullard RF Packs, 0C44, two 
0045, 12/8; AF Packs, OC81D, two ()CBI. 12/8; OC44, 3/6; 0045. 3/ -; 
0071, 2/6; 0072. 3/ -: OÁ81 diode. 2/3; AF115, 6/6; AF117, Oí8; 0R212 
Light Cell, 7/6; OC29. 12/6; OC35, 12/6. 
TRANSISTOR ELECTROLYTICS. 1, 2, 4. 5, 8, 10, 16, 32, 50100mFd -all at 15 volts. 1/3 each. 
McMICHAEL TELESCOPIC TV AERIAL, 23ín. extends to 461n Fitted with co -ax plug will suit any set. Only 7/6. 
CARTRIDGES. Acos 67 -1G Low Output, 67 -2G Medium Output 
GP59 -5 High Output. Garrard GC2 or GCB, all with mounting 
brackets, 15 / -. Ronette Stereo with mounting bracket, 25/ -, 
EARPIECES with cord and 3.5 mm. plug. 8 ohm magnetic. a / -; 
250 ohm, 41 -; 180 ohm magnetic with clip, 6/6; Xtal, 4/.. 
3.5 mm. plugs with nice long shank, complete with jack, 3/ -, 
3.5 mm. plugs with nice long shank, complete with lack, screened 

TOGGLE SWITCHES. Single pole with on-off plate. 2/6. 
NEON PANEL LIGHTS. 240c A.C. Arcolectric, 2/6. 

'l'I:R 113: C.W.O. OR C.O.D. 

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

Phone: BALhom (3984) 
(four minutes from Tooting Broadway Underground Station) 
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_ IIIIIIIIIIIIIIIIIillllllllllllllllllllllllllllllllllllllllllllllllllll 
EQUIPMENT FOR "AMATEUR 
RADIO" COMMUNICATIONS o.rsino- 

Li oriel - Famous bit -sets anyone can build. 
Quality you can see. quality you cane compare .. . 
by appearance. by performance .. by any standard 

DEFERRED TERMS ON ORDERS ABOVE 410. ALL MODELS ALSO AVAILABLE ASSEMBLED 

September, 1964 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I' 
INSTRUMENTS FOR TEST,_ 
SERVICE AND WORKSHOP_ 

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

£32.12.6 Kit 
L41 100 Assembled 

PORTABLE 'SCOPE Modal OS -I A 
compact portable oscilloscope, ideal for 
servicing and general work. Printed 
circuit board. Case: 7} x 4t x 12¡,in. long. 
Wt. only 104 lbs. £2 I. 18.0 Kit 

L29 8 0 Assembled 
I0-12U 

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

L18.10.0 Assembled £12.18 0 Kit 

VALVE VOLTMETER. Model V -7A. The world's 
best selling VTVM. Measures up to 1,500 volts 
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.10 
1,000 MO. Centre zero dB scale, d.c. input resis- 
tance I IM52. 44in. meter. Complete with test prods, 
leads and standardising battery. £13 . 18.6 Kit 

¿19.18.6 Assembled 
V -7A 

RF PROBE, 309 -CU extends range to 100 Mc /s. Indication 
to 300 MO £I.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. 

¿19.18.0 Assembled £ 13.8.0 Kit 

MULTIMETER Model MM -I U. Ranges: 0.1.5 v. to 1,500 v. 
a.c. and d.c.; 150µA to 15A d.c.; 0.2U to 20Mtl. 4)in. 50µA 
matar. 

1 Kit ¿18.11,6 Assembled £ 12. 8.0 
A wide range of other test instruments available including: R'C 
Bridge C -3U ¿10.10.0 AF V /Voltmeter AV -3U 116.10.0. 
Wattmeter AW -IU, (17.5.0. (Capacitance meter) CM-1U 
LIS.IS,0. Power supplies. Decade, boxes, etc. Many other 
instruments available under American Mail order scheme. Why 
not send for full details? 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111111111111111 

SSU -I SPEAKER SYSTEM 

SSU-I 

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 (without legs) 

Inc. P.T. £10.17 .6 Kit 
Horizontal or vertical (with matching legs) 

Inc. P.T. £ 1 1.12.0 Kit 

TRANSISTOR RECEIVERS 
"OXFORD" LUXURY TRANSISTOR 
DUAL WAVEBAND RECEIVER. 
The ideal domestic, car or personal portable 
receiver. 10 Semi -conductor!. Solid feather 
case. Send for full details. 

Incl. P.T. £14.18.0 Kit 

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

Inc. P.T. L12.11.0 Kit 

UXR -1 

7 TRANSISTOR PORTABLE. Model RSW -I. Two short, 
trawler and medium wave bands. Incl. P.T. £19.17.6 Kit 

"MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC-1U. Excellent 
portable or general purpose receiver for 
"amateur" or short wave listening. See full 
spec. leaflets. 

Assembled 145.17.6 £37.17.6 Kit 
GC-IU 

SEND FOR FREE BRITISH CATALOGUE 
OVER 50 MODELS TO CHOOSE FROM 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11101 

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

£39.6.6 Kit 
Assembled ¿52.10.0 

RA-1 

AMATEUR TRANSMITTER. Model DX-100U. Covers 
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 

DX-40U 

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

£33.19.0 Kit 
Assembled ¿45.8.0 

Other kits in the amateur range include: SSB Adaptor 
SB -10U, C39.5.0 Variable freq. Oscillator VF -I U, LI0.17.6. 
Balun Coil Unit, B -IU, ¿4.15.6. Grid -Dip Meter GD -IU, 
(10.19.6. Q Multiplier QPM -1, L8.10.0. Wide range of models 
under American Mail Order Scheme. 

111111111111111IIIIIIIIIIIIIIII Iill IIIIIIIiIII lll lllll lll l I III IIII I III I III I I I I I IIII IIIIIIII I III I III I III I III I III I II I I III I II I I I IIII I I III I IIIIIIIII IIIII III IIIIII IIII I IIII IIII IIIIII IIIIIIIIIIIIIIII 

= DAYSTROM LTD. Dept. PW-9 GLOUCESTER, 
ENGLAND 

A subsidiary of Weetoa Instruments Group, manufacturers of the WORLD'S LARGEST -SELLING ELECTRONIC KITS 
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THE WORLD'S BEST 
g. SELLING KIT-SETS 
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/ 3{.Q.p.f}1JLLt 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111IIIIIIIIIIIIIIIII II2 

HIGHEST QUALITY 
A T LOWER COST g. 

Millions of Heathkit models are in use throughout the world because:- * They are so easy to build. Even for an absolute beginner. 

* The manual of instructions is foolproof. Because all manuals are 
written by the world's experts in kit -set design. * You get professional appearance and performance with every model. 

HI-FI AMPLIFIERS 
6W STEREO AMPLIFIER. 
Model S -33. 3 with. Inputs for 
radio, tape and gram. Stereo Mono, 
ganged controls. Sensitivity 200MV. 

E18.18.0 Assembled £ 1 3.7.6 Kit 
S -33 

6W DE -LUXE STEREO AMPLIFIER. Model S -33H. An 
inexpensive stereo /mono amplifier with high sensitivity. Suitable 
for use with Decca Deram cartridge. 

121.7.6 Assembled £15.17 .6 Kit 
TAPE RECORD /REPLAY AMPLIFIER KITS. Will operate 
with most tape decks. Send for details. 
TA -IM (Mono), 119.18.0 Kit TA -IS (Stereo), 125.10.0 Kit 

18W STEREO AMPLIFIER. Model 
S -99. Ganged controls. Stereo!Mono el 

gram, radio and tape recorder inputs. 
P/B selection. 

L 
137.19.6 Assembled £27.19.6 Kit 

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. 

115.10.0 Assembled £10.1 9.6 Kit 

HI -FI SINGLE CHANNEL AMPLIFIER. Model HÁ12. 
Ideal for use with Models USC -I and UMC -I, 0.1% THD at 10 W 
Wide freq. range. 

/15.18.0 Assembled £ 11.18.6 Kit 

uun11uuuunununununununnnunnnnnn11nuuunuuuuuuii fimiIIII11111111111111111lIli11) 1uunuu111111uununuu11111muuunnuuunnuntiununl 

OTHER MODELS COTSWOLD SPEAKER SYSTEMS 
STANDARD MODEL 

Acoustically designed enclosure 'in the white' 
26 x 23 x 15;ín. 12ín. bass speaker, elliptical 
middle speaker, tin. pressure unit. Covers 

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

MFS SYSTEM 
A minimum floor space model for the 
room. 36in. high x 16 }ìn. x 14ín. deep. 
performance to standard model. 

Price either model £23.4.0 Kit 

DE -LUXE LARGE SCALE 
VVM KIT, Model 1M -130. 
a.c. and d.c. volts O I -1500v in 7 
ranges. Ohms to I000M0 in 
7 ranges. 6" Meter. Modern 
styling with unique gimbal mount. 

£ 18.1$.0 Kit. 126.18.0 Assembled 

PUBLIC ADDRESS AMPLIFIER, 
PA -I. 50 w. output, two heavy duty 
speakers, variable Tremolo. Ideal for 
use with guitars, etc. 

174.0.0 Assembled £54.15.0 Kit 
Legs optional extra 17,6. Set of 4. 

50 W POWER AMPLIFIER, MA -50. 
Ideal for PA work, electronic organs, etc. 

127.18.0 Assembled £ 19.18.0 Kit 

COMMUNICATIONS TYPE 
RECEIVER RG -I. A high perform- 
ance low cost receiver for the dis- 
criminating listener. Freq.: coy. 600 
kc!s -1.5 Mc's and 1.7 Mc /s to 32 Mc /s. 
Send for details. 
153.0 0 Assembled L39.16.0 Kit 

SELF -SUPPORTING AERIAL TOWER KIT. Model HT -I. 
Ideal for Amateur Radio or TV reception, etc. Strong steel con- 
struction, height 32 ft. tapered square section 3 ft. x 3 ft. at base. 

Kit £29. 15.0 Oxide Painted. 

Accessories available. Send for details. 

11111111111111111111111111111111111111111111111111111111111111111 )11111111111111111111111111111 l: 

£35.15.0 Galvanised. 

DAYSTROM LTD. 
Dept. P.W.9, GLOUCESTER, ENGLAND 

A subsidiary of Western Instruments Group, 
manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

smaller 
Similar 

HI -FI TUNERS 
Model FM -4U. Tuning range 
88 -108 Mcs. Tuning unit (FMT- 
4U) with 10.7 Mc s I.F. (02.15.0 
inc. P.T.). I.F. Amp. (FMA -4U) 
complete with cabinet and valves 
(L13.3.0). 

Total £15.1 8.0 Kit FM -4U 

AM FM TUNER. Covers FM 88 -108 Mc /s. A.M. 16 -50, 200 -550 
900 -2,000 m. Tuning heart (L4.13.6 inc. P.T.). and I.F. Amp 
(L21.16.6) 
Send for leaflets. Total £26.10.0 Kit 

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

O 
Prices from £6. 19.6 to £29.8.0 

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 orice will be cheerfully refunded. 

I Please send me FREE BRITISH CATALOGUE (Yea, No) I 
Full details of model(s) 

I NAME 
I ADDRESS 

___________ _ _ _ ___9 L J 

www.americanradiohistory.com

www.americanradiohistory.com


404 PRACTICAL WIRELESS September, 1964 

SURBITON PARK RADIO LTD. 
ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE and INSURANCE 

MONEY REFUND GUARANTEE 

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS 

MARTIN RECORDAKITS 
HALF TRACK 

TAPE AMPLIFIER FOR STUDIO DECK with ready 
wired printed circuit. control and input panels, mains 
and output transformera, knobs, plans. screws, etc. 
Erst, EOC83, EZ80. EM85 and 2 EL84. 3 watts 
output. Magic eye, Radio and Rik. inputs, ext. speaker 
socket, tone and monitor control.. Can be used SS an 

Dep. a 

amplifier 811.11.0 241 - 12 

COLLARD STUDIO DECK. Very latest model, 3 speeds, 
;In. spools 210.19.6 22/- 8 
CASE for above with 8 z 61n. speaker, two -tone grey 

86.6.0 
COMPLETE KIT with tape and microphone 529.19,6 60 /- 12 

QUARTER TRACK 
COLLABO STUDIO DECK fitted with Marriott "X" 
heads 813.19.8 28 /- 12 
TAPE AMPLIFIER FOR STUDIO DECK as described 
above but quarter track 512.12.0 27/- 12 
CASE with speaker, two tone grey 56.6.0 
COMPLETE KIT with tape and microphone, 688.19.6 68!- 12 
TAPE PRE -AMPLIFIERS 
HALF TRACK for Studio deck. 400m /Volta output 

88.8.0 
QUARTER TRACK ae above 89.9.0 20Ì- 

8 
9 

bit lrly' 

prote. 
of 

19!- 

27/8 

49/10 

28/2 

20/8 

56 /0 

21/- 

GRAMOPHONE UNITS, MOTORS 
Deceit Deram Mm and Plug -in Shell 25.6.0 
Nees Derain Transcription Cartridge 24.14.8 
Derma Denim Auto Cartridge 88.13.6 
Garrard 811P10 with Mono cartridge, single player 

26.9.11 
B.B.E. SIAM with TC8 Mono Cartridge, 4 -speed 
changer 816.19.6 
Garrard AatOSRM, Mono cartridge, 4 speed changer 

2717.0 
Garrard ATB Autobahn de Lax*. TC8 Mono cartridge 

211.9.0 
Garrard 4H/1 with Mono cartridge 117.0.0 
Garrard Lab Type "A" Transcription auto -changer, 
with Mono cartridge 11914.9 
Garrard 301 Strobe 622.0.0 
Philips AG1018, Stereo cartridge, will change 7 'n. 
records (adaptor 10/- extra! 812.12.0 
Goldrlog GLOB with arm, Len cartridge 217.1.9 
Goldring UL70 with arm, no cartridge 827.9.4 
Goldring "28" Transeription, no one 218.18.5 

PICK -UPS 

20/- 6 28/3 

20/- 7 22/6 

2818 9 24/9 
841- 12 28/2 

39/6 12 82/9 
44 /- 12 36/0 

271- 12 2018 

66/- 12 45/8 
411- 12 31/1 

ARMSTRONG - NEW TUNER AMPLIFIERS 

MONO 
227M A.M. /F.M. Radio chassis, 10 watt, 833.18.0 
228 A.M.IF.M. Self- powered (Tuner only) ..,.628.15.0 
224 F.H. only, Self- powered Tuner 222.10.0 

STEREO 
227 A.M./P.M. Radio chassis. Stereo gram 10 watts 
each channel 848.16.0 
898 A.M./F.M. Radio chassis, Stereo gram, 10 watts 
each channel, Filter, Magnetic pick-up, etc.....806.0.0 
Shell mounting Teak cues for all above units available. 
State unit 62.18.0 

70/6 
57/6 
45/- 

97/8 

112/- 

28!- 
81/6 

12 
12 
12 

12 

12 

OTHER TUNERS 
Tripletone F.M. Tuner, less power 618.19.8 
Tripletone F.M. Tuner, self- powered 616.14.9 

STEREO AMPLIFIERS -VARIOUS 
Armstrong 222 Integrated, 10W per clannel 227.10.5 
Dalai 0A505, Integrated 218.18.0 
Rogers Cadet Mk. 2 with pre- amplifier, 4 ECL88 
valves 828.1..0 
Leak Stereo 20 Main amplifier 830.20 
Leak Varielops 2 stereo preamplifier 225.0.0 
Quad 22 Stereo Control Unit 225.0.0 
For Quad Main Amplifier, see Mono'seetion. 

4400/0 

63/8 
64/0 
80!- 
60/- 

12 
12 

12 
12 

12 

12 

58 /1 
47/9 
87/9 

8111 

9312 

23/2 
26/1 

á1 /1 

44/6 
60/8 

41¡é 

MARTIN AUDIOKITS Dep. 
Mth ly 

e pmts. 
of 

The new Martin All Transistor Ten Watt Amplifier 
Bite represent excellent value for money. Each unit is 
complete, requiring only to be connected to the next. 
We show the most popular units here. Others are 
available. Leaflets on request. 
UNIT 1 -FIVE INPUT SELECTOR. Sise St z 31n. 
Mag. PU, Crystal l'U, Radio, bric.. Tape head, 9 -15 
Volte. Most be used with unit 4 28,7.6 
UNIT 4- PRE -AMPLIFIER AND CONTROL. 61 z 21111. 

Volume oWort. base and treble controls, 9.15 volt.. 
Must be used with unit 1 28.2.6 
UNIT 7 -MAIN AMPLIFIER 10 WATTS t transistor 
traneformerless push -pull output. Mounted on heat sink. 
15 ohms output. 24 Volte 26.12.6 
UNITS POWER SUPPLY. 34 and 9 Volta Heavy duty 
transformer, rectifier and smoothing 82.16.0 
CONTROL PANEL for units 1 and 4 1018 
ALL FOUR ABOVE UNITS WITH PANEL. 15 ohms 
output 215.8.0 28/8 11 26/3 
UNIT 6 MAIN AMPLIFIER as Unit 7. 3 ohms output. 
24 Volts 25.12.6 
UNIT 6 POWER SUPPLY as Unit 8 for use with Unit 6 

62.12.6 
ALL FOUR UNITS (1458) WITH PANEL. 3 ohms 
output 614.6,0 28/6 1s 88/7 
STEREO VERSIONS NOW AVAILABLE. 
DETAILS ON REQUEST. 

MONO AMPLIFIERS 
Linear L45, .1 watt a valve 88.8.0 
Linear Diatonle. i2 watts, suitable Mie or guitar 

813.2.8 2816 12 8116 
Linear Osnehord, 80 watts, Ideal guitar amp. with cover 

819.2.0 40 /- 12 81/6 
Dniol GA5, integrated amp., 6 watt. EOL86 valve 218,2.8 12 21/8 
Dulol DPA15, 15 watt with 2 -valve pre -amp... 126.6.0 68ÌB 12 4316 
Tripletone HI -18 Maim with pre -amp. Suitable for 
Guitar se Mir. etc 115.18.9 12 26/1 
Leak TL /12 10 watt Main amp. only 618.18.0 40/8 12 28/1 
Leak Varblope Mono preamplifier 816.16.0 3118 12 2611 
Quad. 15 watt Main amplifier only 828.10,0 46/- 12 87/4 
Quad, pre-amplifier, Mono 918.10.0 89/- 12 82/4 

JASON F.M. AND TV SOUND TUNER KITS 
FMT1, complete with 4 EF91 valves 27.9.0 Sl /- 7 20 /0 
FMT2. less power, complete with 4 EPOS valves 

69.4.0 20 /- 9 20 /0 
FMT2, with power, complete with 4 EF80 and 1 

1.1100 211.9.8 
FISTS, Fringe. complete with valves, less power 210.18.0 221- 8 2715 
FMTB, with power. complete with all valve. 212.10.0 281- 12 91/8 
JTV /2, switched F.M. and TV sound self- powered, all 

Ives 015.12.6 33/8 12 25/8 
Merouri H, as JTV /2 but lees power, all valves 211.0.0 22/- 8 27/2 
Instruction book included in all kits. Available separately. 
2/e switched 3/8. 
ITV /2 ready built, state channels 628,6.0 4416 12 99/11 
Monitor, ready built as Mercury II 218.16.8 3818 12 27/9 

LOUDSPEAKERS 
Goodman. Adielte 26.5.7 
Goodman. Axiom 10 20.6.11 
Goodman. 5K/20/XL 27.7 .0 
Goodman. KO 5000 cross-over 82.0.11 
Goodman. Axiom 201, 121n. unit 810.17.4 22/5 12 17/11 
Goodman, Axiom 301, ills. unit 810.4.8 20/6 12 25 /S 
Wharfedale Super SIRS /DD 88.14.8 
W.H. HF1012 10in. 84.12.0 
FANE 12im Unit, 20 watt 26.6.0 
Wharfedale W12/20 121n. 15 watt Lead Guitar 
speaker 210.10.0 ß1h 12 17/5 
Wharfedale W15/EG 15in. 16 watt Bass Guitar 
speaker 817,10.0 861 - 11 /- 
Wharfedale Soper 10 /ES /D) 101. high gnaüty 
unit 610.18.0 11 11 
Wharfedale 11811E /DD 121n. 16 watt HI -FI, . 211,10.0 87/8 B 24/9 

EASILY REACHED BY FREQUENT FAST TRAINS 
FROM WATERLOO TO SURBITON 

Order for Cash, C.O.D. or Terms 
Hours 9 a.m.-6 p.m. (I p.m. Wed.) 
Open ALL DAY Saturday 
Established 30 years 

SURBITON PARK RADIO LTD Phone: 
KIN 5549 

48, SURBITON ROAD, KINGSTON -UPON- THAMES, SURREY 
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THE R.S.C. 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 musñcal 
instruments 

* Incorporating two 121n. heavy duty 25 -watt high flux (17,000 lines) loudspeakers with 
2ín, diameter speech colls. Designed for efficiently handling full output of amplifier 
at frequencies down to 25 c.p.s. 

* Dual Cone In second speaker reproduces frequencies up to 17,000 c.p.s. 
* Heavily made cabinet of convenient size 24 x 21 x 141a 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 TUE COST. 

392 G n$e 6epd S.A.E. far lea 
OR DEPOSIT of £4.3.0 and 12 monthly 
payments of £3.9.11. Carr. 17:6. 

R.S.C. GS GUITAR AMPLIFIER 
5-watt high quality output. Incorporating 
high flux 12ín 10 watt 12,000 line loudspeaker. 
Sensitivity 60 m.v. High impedance jack 
input. Handsome strongly made cabinet 
(size 14 x 14 x lin. approx.) finished in compli- 
mentary shades of RexinelTygan. 200 -250 
A.C. mains. 
£9.19.6 payments 01 5$/3¡ 

WI 
Cad . 

9 monthly 

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 y, A.C. L.T. This applies to 
practically all amplifiers of our manufac- 
ture. and to those of several other manu- 
facturers. The unit plugs into power supply 
point and any input socket or amplifier. 
Controls are Speed (frequency of interrup- 
tions) Depth (for heavy or light effect). 
Volume and Switch. Three sockets are for 
two inputs and Foot Switch. 4 Gns. ONLY 

R.S.C. SENIOR 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 tan be used at 
the same time. Loud- 
speaker is a heavy duty 
high flux 12ín. 20 watt 
model with cast chassie. 
Cabinet is well made and 
finished as Junior Model. 
Size approx. 18 x 18 x 8ín. 
Only 19 Gns. ó;rr 

R.S.C. B20 BASS GUITAR 
AMPLIFIER 

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

Three new branehestnow open 

GLASGOW - LONDON - EDINBURGH 
824 ARGYLE STREET 238 EDGWARE ROAD 183 LEITH STREET 
Halt day Tuesday Hait day Thursday Halt day Wednesday 

TRANSISTOR SALE. Nullard 0071 3/9, 
0045 4/11, 0044 4/11 0C "2 4/9, 0081 4/11, 
00171 8/9, Edlswan XA101 3/9, XB102 3/0, 
XA112 3/9, XB113 3/9, XB104 3/9, XC101A 
3/9. Postage 8d. for up to 3 Transistors. 

SELENIUM RECTIFIERS 
F.W. BRIDGE 24 v. 2 amp. .. 14/9 

6/12 v. 1 a. .. 3 /11 24 v. 20 amp. 89/9 
6/12 v. 2 a. .. 8 /11 H.T. TYPES H.W. 
8/12 v. 3 a. .. 9/9 150 v. 40 mA .. 3/9 
6112 v. 4 a. .. 12/3 250 v. 50 mA .. 3/11 
6/12 v. 6 a. .. 15/3 250 v. 60 mA .. 4 /11 
8/12 v.10 a. .. 28/9 250 v. 80 mA .. 5111 
6/12 v. 15 a. .. 35/9 250 v. 250 mA .. 1119 
CONTACT COOLED. 250 v. 75 mA. F.W. 
(Bridge), 10/11. 250 v. 50 mA, F.W. (Bridge) 
8/11. H.W. e25500 v. 60 mA, 5 /11. 
Ill -FI 10 -WATT A11I'LIFIE :RS. 
Brand New Complete £'7196 Carr. 

Units. 5 /6. 
Manufacturera' discontinued Model. Push - 
Pull output. Latest high efficiency valves. 
Dual separately controlled Inputs for 
"Mike". Separate Bass and Treble Controls. 
High sensitivity. Output for 3 or 15 ohm 
speaker, Guaranteed tested and in perfect 
working order. 

Two more new branches 

MIDDLESBROUGH 
106 NI %1'0íd' 0.111 (half day Wed.) 

DARLINGTON 
111 POST HOUSE, I%YND filait day Wed.) 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL REXINE COVERED 
CABINETS. Type BG1. Suitable for Bass 
Guitar. Speaker Unit 151.n., High Flux, 
15 ohms. 30 watts. Cabinet size approx. 
24 x 21 x 13ín. Only 196 gns. Or Deposit 
43/- and 12 monthly payments of 34/ - 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 121n. high flux 15 ohm 25 watt 
speakers, one with aluminium speech coil 
and dual cone to provide smooth lrequenc 
response from 25 to 17,000 c.p.s. Cabinet 
size approx. 30 x 21 x 14ín. Covered in two 
contrasting tones of grey Vynair and 
Rexine. Rating 50 watts. Only 29 ana. 
Or Deposit 23.7.8 and 12 monthly payments 
of 50 / -. 
LARGE REXINE COVERED SPEAKER 
CABINETS. Heavy blockboard construc- 
tion. Very attractive two tone covering 
of Rexlne and Vynair. Size 30 x 21 x 18in. 
cut for 15tH. or 18ín. speaker or for two 
12ín. 11 ans. or Deposit 25/9 and 9 monthly 
payments 25/9. Size 30 x 30 x 161n. cut for 
151n. or 181n. speaker 13gns. or Deposit 
30/4 and a monthly payments 30/4. 
Suitable speakers available. 
FANE EXTRA HEAVY DUTY 
LOUDSPEAKER 15ín. TYPE 158. 
40 watts. Total flux 375,000 lines. Ex- 
tremely high sensitivity. 15 ohm voice 
coil. Only 18 ans. or Deposit 37/9 and 
12 monthly payments of 31/8. 
FANE EXTRA HEAVY L /SPEAKER 
188. 18ín., 15 ohms, 60 watts, 3in. diam. 
Speech Coll. Total Flux 375,000 lines. 
High sensitivity. ONLY 24 Irns, or Deposit 
51 /- and 12 monthly payments of 42/9. 
bend S.A.E. for leaflet on 153 and 183. 

A highly efficient unit incorporat- 
ing a massive í51n. high flux loud- 
speaker specially constructed to 
withstand heaviest load condi- 
tions. Rating 25 watts. Individual 
bass and treble controls give 
ample "boost" and "cut ". Two 
high impedance jack Becket in- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recess on top-of the 
cabinet. Cabinet is of substantial 
construction and attractively fin- 
ished in two contrasting times of 
Rexlne and Vynair. Size a pi'ox. 
24 x 21 x lain. Operation from 200. 

250 v. 50 c.p.s. A.C. mains. 
Send S.A.E. for leaflet. 
294Gns. monthl 

9y 
spayméáw 5118. 

Carr. 17/6. 

Ex. GOVT. SMOOTHING CHOKES. 
200 mA. 3-5 H 50 ohms, Permeto 8/9; 
150 mA. 10 H. ;10 ohms 9/9; 80 mA, 20 H. 
900 ohms 5/9; 120 mA, 12 H. 100 ohms 8/97 
50 mA, 50 H, 1,000 ohms 8/91100 mú. 10 H, 
100 ohms 6/9:60 mA, 5-10 H, 250 ohms 2/11 

COMPLETE POWER PACK KIT, 19/11 
Consisting of Mains Trans., Meta: Recti- 
fier. Double electrolytio, smoothing choke 
chassie and circuit. For 200.250 v. A.C. 
mains. Output 250 v., 60 mA, 6.3 v., 2 a. 

N.S.C. POWER PACK. 39/9. Louvred 
metal case only 8 x 5i x 24ín. Stove 
enamelled. For 200 -250 v. A.C. mains. 
Output at 4 pin plug and socket 260 v. 
60 mA, fully smoothed and 8.3 v. 2a. Suit- 
able or power requirements of almost 
any 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. High sensitivity. For 200 -260 v. 
A.C. mains. Fully isolated. Controllable 
at both units. An intercomm. of trite class 
would normally cost 320.230. Only 89/8. 
carr. 5/- or assembled ready for use 6 gns. 

EX GOVT / 
RECTIFIERS 2vL SNAMP1 
(BRIDGE) F.W. ONLY 9 9 

w MAIL ORDERS to 54 Wellington St, Leeds I. Terme: C.W.O. or 

D ERBY 26 
NoOsmopen 

aetonat Rd R.S.C. (Manchester) C.O.D. No C.O.D. under fl. Postage 2/9 extra under [2. 4/6 
The Spot Lcd' extra under E5. Trade Supplied. S.A.E. with all enquiries pleure. 

LEICESTER 
32 High St 

Half -day 
Thursday 

BIRMINGHAM 
6 Gt. Western 
Arcade Opp. 
Snow Hill Station 
No half -day 

SHEFFIELD HULL 
13 Exchange St. 5 I Savile 
(Castle Market St. Hull 
Bidgs.) Sheffield 

Half -day Thursday 

LIVERPOOL BRADFORD MANCHESTER LEEDS 
73 Dale St. 56 Morley St. 8 -IO Brown St. 1 5.7 County 
Liverpool 2 (above Alhambra (Market Street) (Mecca tl Arcade 

Th 1 Bradford, Manchester 2 Brigga te Leeds 
No half -day Half'day Wednesday No hall -day No hall -day 
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(Manchester) R.S.C. Ltd. 
LEICESTER BIRMINGHAM 
32 High St. 6 Gt. Western 

Arcade Opp. 
Half -day Snow Hill Station 
Thursday No half -day 

MAIL ORDERS to 54 Wellington St, Leeds 1. Terms: C.W.O. or C,O.D. No C.O.D. under Ll. 
Postage 219 extra under E2. 416 extra under £5. Trade Supplied. S.A.E. with all enquiries please. 

SHEFFIELD HULL LIVERPOOL BRADFORD MA NCHESTER LEEDS 
13 Exchange St. 51 Savile 73 Dale St. 56 Morley St. 8-1 0 Brown St. S -7 County 
(Castle Market St. Hull Liverpool 2 (above Alhambra (M arket Street) (Mecca) Arcade 
Bldgs.) Sheffield Theatre) Bradford Ma nchester 2 Briggate Leeds 

Half -day Thursday No Half -day Half -day Wednesday No half -day No half -day 

DERBY 26 OTHE 
SPOT 

oad 

FANE HEAVY DUTY HI -FI SPEAKERS 
tin. 15 ohms. Cast chassis. Exceptionally 
obust 2in. diam. Voice Coil Assemblies. 
22/10 20watt, 5 gns. 122 /l0A 20watt, 6 gns. 
22/12 20watt, 6 gns. 122 /12A 20watt, 8 gns. 
22/1422watt, 9 gns. 122 /14A 22watt, logns. 
22/17 25watt, 11 gns. 122 /17A 25watt. 12 gns. 
Sin. 17 ohms. Cast. chassis. Exceptionally 
obust 2in. diam. Voice Coil Assemblies. 
52/12 20watt. 12 gns. 152 /í2A 20watt, 13 gns. 
52/19 2/watt, 14 gns. 152 /14A 27watt. 15 gns. 
22/17 35watt, 18 gns. 122/17A 35 watt, 17 gus. 
'A" Indicates dual cone type, 30- 17,000 

c.p.s. Send S.A,E. for leaflets. Terms 
available. 

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 f3 dB 
30 -20.000 c /s. A specially designed section- 
ally wound ultra linear output transformer 
is used with 807 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF86,- EF86, ECC83, 807, 
807, GZ34. Separate Bass and Treble Con- trols are provided. Minimum input required 
for full output is only 12 millivolts so that 
ANY KIND OF MICROPHONE OR 
PICK -UP IS SUITABLE. The unit is 
designed for CLUBS, SCHOOLS, 
THEATRES. DANCE HALLS or OUT- 
DOOR FUNCTIONS, etc. For use with 
Electronic ORGAN, 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 20(-250 v. 50 c /s. A.C. 
Mains and has output for 3 and 15 ohm 
Speakers. Complete Kit of parts with fully 

punched chassis and point -to- 
point wiring diagrams and 
instructions. If required 

Carr. 10 /- perforated cover with carry- 
ing handles can be supplied 

for 19/9. The amplifier can be supplied, fac- 
tory built with EL34 output valves and 
12 months' guarantee, for 14 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. 

11 Gns. 

ARMSTRONG, DULCI, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B, AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING T /TABLES CASH or H.P. 
SUPERRET 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 mA. H.T. and 
L.T. of 6.3 v. 1 amp. required from amplifier. 
Size approx. 9 x 6 x 7fn. 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. S.A.E. for leaflet. 

P.M. SPEAKERS, í01n. W.B. "Stentorian" 
3 or 15 ohms ype HF' 1012 10 watts, hi- fidelity 
type. Recommended for use with our All 
Amplifier, £4.12.6. 12in. R.A. 3 ohms 10 watts 
(12.000 lines), 59/9. 
TWEETERS. R.A. 3 ohm, 25/9; 15 ohm, 25/9 
ILA. 12ín, DUAL CONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 
Jason F M'l1 V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves - 
Tuning dial, Escutcheon, etc., £6.19.8. 
LINEAR L45 MINIATURE 4 -5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12 dB. Separate 
Bass and Treble Controls. For mains 2)0- 
250 v. 50 c /s. Output for 2 -3 ohm peaker 
Mollard valves EZ80, ECC83, EL89. Size 
only 7x5 x 51ín. high. Guaranteed 12 months. 
Only 6 gns. Send S.A.E. for leaflet. 
Terms: Deposit 23/9 and 5 monthly pay- 
ments of 2:. /9. 

12i i. 10 WATT HIGH QUALITY 
.OUDSPEAKER 
n walnut veneered 
abinet. Gauss 
2.000 lines. Speech 
oil 3 ohms or 15 

ohms. Only £4.19.8 
Carr. 5 / -. Terms: 
Deposit 11/3 and 
9 monthly pay- 
ments of 11/3. 
I2in. 20 WATT 
HI -FI LOUD- 
SPEAKERS IN 
CAIIINETS. Size 

Iß x 18 x loin. Finish as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
17/9. Only £7.19.8. Carr. 8/6. 
For larger types see preceding page. 
LINEAR LG34 GRAM. AMPLIFIER. 
High quality. Separate Bass and Treble 
controls. Handsome appearance. Com- 
pletely enclosed. Black /Gold Frontplate 
£5.10.0 

R.S.C. 4/5 WATT A5 HIGH -GAIN AMPLIFIER 
A highly- sensit ve 4 -valve quality amplifier for the home, mall cluh, etc. Only 50 millivolts input is re- quired for full output so that il is suitable for use with the latest high fidelity pick -up heads, in addition to all other types of pick -ups and practically all "mikes" Separate Bass and Treble Controls are provided. These 
give full long- playing record equalisal ion. Itum level is negligible being 71 dit down, 15 dB of \egative feedback 
is used. H.T. of 300 v. 25 mA and 1,.'1'. of 6.3 v. 1.5 a. is available for the supply of a Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.C. mains input of 200- 

2.30 -250 v. 50 c /s, Output for 2 -3 ohms speaker, Chassis is not. alive. Kit is complete in every detail and Includes fully punched chassis !with baseplale) with Blue Hammer finish and point -to -point wiring diagrams and instructions, Exceptional 
y! ' at only £4.15.0, or assembled ready for use 25/- extra. Plus 3/6 cary or deposit. 22/6 and 5 monthly payments of 22/6 for assenbled unit. 

Three ness branches now open. 

GLASGOW - LONDON - EDINBURGH 
326 ARGYLE STREET 236 EDGWARE ROAD 133 LEITH STREET Half day Tuesday llalf day Thursday Half clay Wednesday 

THE SKYFOUR 1'.R.F, RECEIVI;It. MULTI- Ml ;TEIt, CARY MI. Sensitivity 
A design for a 3 valve long and medium 2,000 ohms per volt. A.C. and D.C., 54/ -. wave 200 -250 v. A.C. Mains receiver with A.10, Basic Meter sensitivity 155 micro- selenium rectifier. High gain H.F. stage amps A.C. and D.C. ranges £4.11.6. B,40, and low distortion detector. Valve line -up Sensitivity up to 10,000 ohms per volt A.C. 
6K7, SP61, 6V6G. Selectivity and quality and D.C., £8.2.8. 30,000 ohms per volt. excellent. Simple to construct. Point -to- with overload buzzer, £8.19.6. Point wiring diagrams, instructions and 

R.S.C. CORNER CONSOLE CABINETS Parts list 1/9, maximum building costs 
£4.19.6. inc. attractive walnut veneered P o 11 s h e d w a l n u t wood cabinet 12 x 6d x 51ín. veneer finish. Pleas - 
R.S.C. IIASS REFLEX CABINETS, ing design, JUNIOR 
JUNIOR MODEL. Specially designed MODEL. Size 20 x 11 
for W.S. HF1o12 Speaker, but suitable for x 81n. for 8 x 5in. or 
any good quality 101n. speaker. Acousti- 10 x 6ín, speakers, 
tally lined and ported. Polished walnut £2.9.9. STAN - 
veneer finish. Size 18 x 12 x í01n. Handsome DARD MODEL. 
appearance. Ensure superb reproduction Size 27 x 18 x 
for only £3.19.8. 121n. for 8 or 10in. 
STANDARD MODEL. As above but for SENIOR £91ÓÚ6.L 121n. speakers. Size 20 x 15 x 13in. For Size 30 x 20 x 15ín. vertical or horizontal use, £5.19.8. Set for 32ín, Speaker. of legs with brass ferrules, 1918. Suitable Speaker 
R.S,C. JUNIOR Ill -FI REPRODUCER. systems below. 
The very latest Goodman Axiette 8 High Only 7 gns. Fidelity loudspeaker (retailing at approx. Atií)l(11`IlNF IH -FI SPEAKER SYS- Kns.) fitted in a specially designed Bass TEDIS. Consisting of matched í21n. Reflex cabinet size 12 x 18 x loin. Acousti- 12,000 line, 15 ohm high quality speaker; catty lined and ported and finished in cross -over unit (consisting of choke. polished walnut veneer. Matching im- condenser, etc.) and Tweeter. The smooth e 15 ohms. Frequency response and extended frequency range range 40- 15,000 c.p.u. Power 8 Gns. ensure surprisingly realistic reproduction. handling t watts nominal. Standard 10 watt rating £4.19.9. Carr. 5/ -. Ideal for Stereo. Carr. 4/8. nr Senior 15 watt, £6.19.9. Carr. 7/6. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
R.S.C. BATTERY TO MAINS 
Type BM1. An all -dry battery 
eliminator. Size 51 x 4/ x 2in. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 50 c/s Is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
90 v. This includes low con- 
sumption types. Complete 
kit with diagrams, 39/9, or ready to use, 48/8- 

Type BM2. Size 8 x 5; x 2d in. 
Supplies 1'20 v. 90 v. and 80 v. 
40 mA and 2 v. 0.4 a. to l amp. 
Ri 1 by smoothed. 'Thereby 
completely replacing both 

n. I. batteries and 1..'l'. 2 v. 
i'cumulators when con- 

nected to A.C. mains supply 
200/500 v. 50 c /s. SUITABLE. 
FOI2 AI.L BA'rrl ;l Y RE- --a l'I:IVEns normally using 
2 v. accumulators. Complete 

I,1) of parts with diagrams and instructions, 
49/9, or ready for use, 59/6. 

1 1)Itll ít1 \1: 
I. (Il 11' \11 N-I 
i \ Ith \I: T s. 
Size 33 x 15 _c 

18ín. Beautiful 
walnutveneer- 
ed finish. Ele- 
gant contem- 
porary design. 
Robustcon- struction. 
Uncut. remov- 
ablebaseboard. 
Depth above Only 121 gns. 
baseboard 5!. -. Carr. 1.5/ -. 
Terms: Dep. 29/9. and 9 mthly. pymts. 29/9. 
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AUDIOTRINE HI-FI TAPE RECORDER KIT 252C8ß 
REALISM AT INCREDIBLY LOW COST CAN BE ASSEMBLED IN AN ROUE 
Incorporating the latest Collaro Studio Tape 'l'ranscriptor. The Audiotrine High Quality Tape Amplifier 
with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a 
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two con - 
trasting shades of Regina and Vynair, size 141 x 16 x 811n. high and circuit. Total cost if purchased 
individually approximately 240. Performance equal to units in the 260 -280 class. S.E.A. for leaflets. 
TERMS. Deposit 22.13.9 and 12 monthly payments of 441 -. Cash price ii settled in 3 months. 

ONL ii 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All FURS OF 

PUSH -PULL ULTRA LINEAR 
SOLDERED 

JOINTS ER 
OUTPUT 'BUILT -IN' TONE , PLUS 
CONTROL PRE -AMP STAGES ¿ 

MAINS 

Two input sockets with associated controls 
allow mixing of "mike" and gram., as in A10 
High sensitivity. Includes 6 valves, ECC83. 
ECM. EL84. EL84, EZ81. High Quality sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response 

loops. 
± Hum le0vel 80 dB do wn ONLY 

23 pmeillivolts INPpPeUT required for FULL OUTPUT. Suitable for use with all makes and 
types of pick-ups and 

PLAYING RECORDS. or MUSICAL INSTRUMENTS such as 
STRING BASS LEAD OR RIIYTHM 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 71n. For A.C. mains 200 -250 v. 60 c. p.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis Is fully punched, Full 
instructions and point-to-point wiring diagrams supplied. Only Carr. 
(Or factory built 61 /- extra.) 8 Gns. 101 -. 
If required louvred metal cover with 2 carrying handles can be supplied for 1819. TER MS 
ON ASSEMBLED UNITS. DEPOSIT 419 and 9 monthly payments at 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 thin., 31in., 71ín. and Playback. EM84 Recording 
Level Indicator. Designed primarily as the link between a Collaro Tape Iran - 
ecrlptor and a high fidelity amplifier, but suitable for almost any Tapo Deck. 
Only 9 ens. S.A.E. for leaflet. 

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensttivtty is 50 milli- 
volts. Suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation fo "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- 8 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 59/6 extra. 

SENSATIONAL 
STEREO OFFER 

A Complete set 01 parts 4 Qliá. to oonstruct of a good 
quality Stereo amplifier with an 
undistorted output total 6 watts. 
For A.C. mains input of 200 -260 v. 
Sensitivity 130 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions an 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with above 
only. 

HEAVY DUTY CHARGER KIT 
e /Li v. 6 amps., variable output. 
Consisting of Maine Transforme 
0-200- 230.260 v.: F.W. (Bridge) Selen 
lum Rectifier; Ammeter, Varlabl 
Charge Rate Selector Panels. 
Plugs, Fuses, Fuseholder and 
circuit .. Carr. 4 6. 
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R.B.C. GRAM. AMPLIFIER KIT. 3 
watts output. Negative feedback. Controls 
Vol.. Tone and Switch. Maine 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. 16/9. 
Acos Stereo-Monaural, 29/9. Ronette 
Stereo -Monaural 39/6. B.S.R. Stereo 89/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record/Playback 22/- 
Low Impedance, in case 12 /8. 
MARRIOTT RECORDING HEADS. 
High Impedance, Record /Playback 151 -. 
Low Impedance. Erase, 10 / -. 
PICK -UP ARMS. Complete and with 
latest Acos /hi -fi Turnover Cartridge 29/11. 
CRISTAL MICROPHONES. Hann type 
NP110 1419. R.T.C. 19/9. Aces Mic 40 25/9. 
Acos Mic 45 29/9. Stick type Acos 39 -1 
39/9, BMO with neck band and heavy table 
stand 59/9. Lapel type 29/9. 
COLLARD JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up wfth hl-fi 
Turnover head. Only ¡8.19.8. 
B.S.R. UÁ14 4-sp'd AUTO -CHANGERS 
with hi -fl turnover head. ¡6.19.8. Carr. 4/8. 
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. 4/8. 
GARRARD ATS AUTO -SLIM DE- 
LUXE 4 -SPEED AUTOCHANI:ERS. 
Turnover GCS head, for 200.250 r. A.C. 
mains. ¡11.9.0. 
GL8A MINIATURE 2-8 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 24 x 21in. Controls: Vol. and Tone 
with Switch. Only 59/6. 

R.S.C. BATTERY CHARGI NG EQUIPMENT Guaranteed 12 months. 
BATTERY CHARGER KITS 
Consisting of Maine Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse - holders. 
Grommets, panels, Heavy Duty 
Clips, circuit. Carr. 3/6 extra. 
6 v. or 12 v.1 amp 22/9 
As above, with Ammeter 28/9 
e v. 2 amps 19/9 
6 v. or 12 v. 2 amps. 25/9 
6 v. or 12 v. 2 amps. inclu- 
sive of Ammeter 85/9 
e v. or 12 v. 4 amps. with 
Ammeter and variable 
charge rate selector 52/9 

CHARGER AMMETERS 

CHARGER KIT. 12 v. 14 AMP or 24 v. 7 AMP 
0-1.5 a., 0-4 a., 0.7 a. 8/9 ea. 

Consisting of mains trans. 200- 230.260 v. F.W. (Bridge) celen- CHARGER, KIT. 12v. lie Amp. 
mum Rectifier. Ammeter, Fuses, Variable Resistor, Heavy with variable charge rete 
Steel Stove enamelled case and Circuit. Only 69.19.8. Carr. adjustment and ammeter. 
15) -. P ease state if 12 v. or 24 v. kit re. uired. ¡4.19.6. Carr, 10! -. 

All or A.C. Maim 200- 250v., SO cis. 
ASSEMBLED 
4 amps 6/12 v. Fitted Am- meter and variable 
charge rate 
selector. Also 
selector plug 
for 8e. or 12 v. 

charging. Louvred steel case with stoved 
grey hammer finish. Fused and ready 
for use with mains and output 69'9 leads and battery clips. Carr. 4/6. 

Terms: Deposit 12/- and 5 monthly 
payments of 12/ -. 

ASSEMBLED 
4/12 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. 
399 31ÿm. 

8/12v. I amp. 27/B 
Less meter. 

R.S.C. MAINS TRANSFORMERS GUARANTEED) 
interleaved and Impregnated. Prim- FULLY SHROUDED (continuedl- 
aries 200 -230 -250 v, 58 c /s. Screened 425-0-425V. 200mA, 8.3v, 4a, C.T. 5v. la.. 57/9 
TOP SHROUDED DROP THROUGH 425- 0 -425v. 200mA, 6.3v. 4a, C.T., 6.3v. 

250-0-250v. 70mA. 6.3V. 21, 0-5 -6.3v. 2a.. 17/9 4a C.T., Sv. 3a .. 69/9 
360- 0 -350v. 80mA, 6.3v. 2a. 0-5 -6.3v. 2a.. 19/9 OUTPUT 

TRANSFORMERS 
a. C.T. Sv. 3a.. 69/9 

250- 0 -250v. 100mA, 6,3v. 2a, 6.3v, la .. 21/9 OUTPUT 
Pentode 

250- )-210v. 190mA, 6.3v. +..,a GT. .. 1 +1/9 
Midget Battery Pentode 6(3:1 for 384. 

250- 3350v. 100mA. 8.3v, 4a, 0-5-6.3v. 3a 27/9 etc. .. .. .. .. 
300.0.320v. 130mA. 6.3v. 4a, 8.3v. la, for Small Penrose, 5e to .. .. 

Mullard 510 Amplifier . .. 30/9 Small Pentode 7/8,5,0 0 to 332 .. .. 
300 -0-700v. 100mA, 6.3v. 4a, 0- 5 -0.3v. Oa 2719 Standard Pentode 'sÁ000 to 30 .. .. 
350-0-350v. 103mA, 6.3v. 45, 0-5-6.3v. 3a 27/9 Standard Pentode 7,0000 to 30 .. .. 
350-0-350v. 150mA, 8.3V. 4a. 0-5 -6.3v. 3a 35/9 Push-Pull 

0 80 .. 
Push -Pull 8 watts. EL 64, or BV6to 39 

FULLY SHROUDED UPRIGHT or matched to 15 f2 .. 
250-0-250v. 60mA, 6.3v. 2a, 0- 5 -8.3V. 2a, Push -Pull 10 -12 watts to match 6V6 or 

Midget type 24 x 3 x lin. .. 17/11 EL84 to 3.5-8 to 15 it .. .. .. 19/9 
250 -0-250v. 100mA. 8.3v. 4a. 0- 5 -6.3v. la 28/9 Following types for 3 and 150 speakers: 
300-0-300v. 100mA, 6.3v. 4a. 5v. 3s 28/9 Push -Pull 16-12 watts 6V8 or EL84 .. 18 /9 
300 -0-300v. 130mA, 6.3v. 4a, C.T. 6.3v. Push -Pull 19 -19 watts. tiL8. KTfia .. 22/9 

la. for Mullard Amplifier . .. 35/9 Push -Pull Mullard 510 Ultra Linear . 29 /9 
350.0 -350v. 100mA, 8.3v. 4a. 0- 5 -6.3v. 3a 28 /9 
350- 0 -350v. 150mA. 6.3v. 4a. 0- 5 -6.3v. !Ia.. 37/9 

4/6 
4/ . 

5/9 

5/9 

9/9 

MIDGET MAINS Primaries 55 -250 v 
50 c /s. 250v. 60mA, 8.3v. 2a .. 11/9 
250.) -250v. 60mA, 8.3v. la 12/11 
Both above size 21 x 21 x 211n. 
FILA MENT TRANSFORMERS 
All with 200.250v. 50 cis primaries 6.3v. 
1.5a., 5/9: 6.3v. 2a, 7/8; 0-4 -8.3v. 2a, 7/9: 
12V. la, 7/111 9.3v. 3a. 8f11: 6.3v. ea. 17/81 
12V. 1.5a, twice. 17/8. 
SMOOCHING CHOKES 
150mA, 7 -10 H. 250 ohms.. .. .. 11/9 
100mA. 11H, 200 ohms .. .. .. 9/9 
80mA, 10H, 350 ohms .. .. 
60mA, 10H. 400 ohms .. .. .. 4/11 
CHARGER TRANSFORMERS 
All with 200- 230 -250v. 50 c/s Primaries: 
0-0 -15v. 11a. 12/9: 0- 9-15v. 2a, 14/2; 0- 8 -15v. 
3a, 18 /9: 0- 9.15v. 6a, 19/9: 0-9 -15v. 6a, 23/9: 
00-15v. 8a. 28/9. 
AUTO (Step qi, /Step down) TRANS. 
0.1101120 -230/250v. 50 -80 watts, 1319: 
Ls1) watt,. 39/9; 1úü watts, 27/9. 

Push -Pull 20 watts. sectionally wound, ahl(ROPIIONE TRANSFORMERS 
8L6, KT68, ELM, etc. .. .. .. 49/9 1 120: i high grade, clamped. 8/9. 
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TRANSISTORISED 
MORSE OSCILLATOR 

Fitted 2 ;in. Moving Coil Speaker. Uses 
type PP3 or equiv. 9 v. battery. Complete 
with latest design Morse Key, 22/4 Plus 
1/6 P. & P. 
SEMI- AUTOMATIC "BUG SUPER 
SPEED MORSE KEY 
7 adjust- 
m en Ls, 
precision tooled. 
speed ad- 
lu s table 
30 w.p.m. 
to as high 
as desired. Weight 
2;Ib. Price £4.12.6, post paid. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY 37/6. 
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 37/8 plus 3/- P. & P. 
NSP2 CV2296 STROBOTRON FLASH - 
TUBE made by Ferranti, brand new, 1.0. 
base. Price 15/ -. P. & P. If-. 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prac- 
tical and experimental uses. 
12 volt 36 watt AC /DC SBC 6 /6. P. & P. 1 / -. 
12 volt 60 watt AC /DC SBC 8/6. P. & P. 1/ -. 
Transformer to suit the above: Input 200- 
240 A.C. OUtput 12 Volt A.C. 36 watt. 16/6. 
P. & P. 2/6 Input 200 -240 A.C. 12 volt A.C. 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, 9/6. P. & P. 1/6. 

VARIABLE 
VOLTAGE {4100 
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. 

SIEMENS SEALED HIGH SPEED 
RELAYS 
H96A, 2.2 ohm +2.2 ohm, new .. 12/6 
50968, 50 ohm +50 ohm, new .. 12/6 
H96C, 145 ohm+ 145 ohm, new .. 12/6 
H96D, 500 ohm +500 ohm, new .. 
896E, 1700 ohm +1700 ohm, ex -equi 16/6 
SOLENOID. Overall length 3 ;in., stroke 
fin. to ;in. Maximum push 8oz. 12-24 v. 
DC. operation. D/C resistance 35 ohm., 
Price 8/6. 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 interest- 
ing experiments, and full 
instructions. This instru- 
ment is completely safe, 
and ideally suited for 
School demonstrations. 
Price £6.6.0. plus 4/- 
P. & P. 

LIGHT SENSITIVE SWITCH 
Kit of parts. Including ORP .12 Cad- 
mium Sulphide Photocell, Relay, 
Transistor and Circuit, etc., price 25 /- plus 2/6 P. & P. ORP .12 including 
circuit, 10 /6 each, plus 1/- P. & P. 

TRANSISTORS 
0C41 71- 0084' 10'- GET573 12/8 
0C45' 5/- 0C139 12 - 20110 17/6 
OC71 5/- OC140 19 - 2N458 20/- OC72' 71- 0C171 10 6 58345 716 0073 81- 0C200 10,8 AC107 14.6 
OC75 7/- 0C201 21/- AF114 11 /- 
OCTe 6/- 0C203 14/- AF115 10/6 
OCT/ 9/- GET104 6/- AF116 10 /- 0081' 8/- GET105 10 /- AF117 9/6 

Available in matched pairs. 
SERVICE TRADING CO. 

All Mail Orders also, callers 
47-49 High Street, Kingston on Thames 

Tel: KINgston 9450 
Personal callers only 

9 Little Newport Street, London, W.C2 
(oil Leicester Square) Tel: GERrard 0576 

PHILIPS ELECTRONIC-- 
ENGINEER KITS 

The Philips EE& 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 £4.19.6, post free 

The Philips A20 Accessory Kit. 
This is for use with the EE8 Kit and it 
makes possible the construction of a further twelve circuits including an 
Electronic Organ and inter -comm set. 

Important. The A29 kit cannot be 
used by itself and is only suitable for 
use in conjunction with the EE8. 

Price 53.9.6, post free 

An illustrated leaflet Is available 
free. Please send 3d. stamp for post- 
age. 

WATTS RADIO (MAIL ORDER) 
LTD. 

54 CHURCH STREET 
Wegbridge, Surrey 

(Telephone: Weybridpe 47556) 
Please note: Post orders only. 

Please note: 
CLOSED FOR ANNUAL HOLIDAYS 

AUGUST Ist -22nd 

PADGETTS RADIO STORES 
OLD TOWN HALL, KNOWLER HILL, 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

Motors removed from Washing Machines 
Fully guaranteed, 230 volt, 1/4 hp., 25/ -. 
Carriage 8/- B.R.S. Rail quicker 10/6. 
Hoover Motor., 1/6 hp. Complete with 
Drive Pulley, 15/ -. Carriage 6 / -. 
Hoover Pump. 7/8. Post 2/6. Transistor Clearance, Top Grade. O1, 
OC72, 0C45, OC200. OC77, all at 3/6 each. Post paid. Diodes, 4/- dozen. 
New 121n. Speaker with Built -in Tweeter, 
28/6. 3 or 15 ohms. Post free. 
New Valves Ex Units. POST FREE. 
SIC 1/6 each, doz. 12/ -. 6K8 2/6 each. doz. 
22/ -. 6V6 2/8 each, doz. 22/ -. 807 U.S.A. 6 / -. PP3/250 (PX4) 51-. AC2PEN (PENA4) 2/6. 
5U4 3/ -. 6V6GT 4/8. EF91 1/9. EL91 1 /9. 6F6 2/ -. 5Z4 5/8. 5Y3 4/6. 6X5 4/6. EF50 
6/- doz. ARP12 1 /6. 6 for 5/6, box of 50 191 , 
KT66 8 / -. ARTP2 2/ -. ART4 2/ -. APP37 2 /-. 
AR8 2/ -. IT4 2/ , 
13 Channel TV Sets. 14ín. untested 30/ -, carr. 10 / -. 17m. untested 50/ -, carr. 10 / -. Well 
packed, sent at owner's risk. 
TV Tubes. Complete rebuilt and refaced. 
12 months' guarantee. Sizes up to 17in. 
Special trade price of 75/ -. Carr. and Ins. 
7/6 B.R.S. Rail 12/6. 

RECLAIMED TUBES 
Mallard 12 and 14, Mazda CRM141 -2 at 17/ -, carr. 7/6. Mullard and Mazda 171n., 30/ -. 
6 months' guarantee. 
P.M. Speakers. Guaranteed ex TV Sets. 
61n. round, 6 x 4in. Rola and Plessey, Philips lin. round, all at 3/- each. Post 21 -, 6 for 20/ -, 

8M. t 
paid. 

00 mans2% 
x 4ín., 5 / -, post 2/ -. 

Valves Removed from TV Sets. Tested 
on a Mullard Valve Tester and are 100w as 
new. Three months' unconditional guaran- 
tee. POST FREE. 
Spares for your 19 Set. 500 micro -amp 
meter, 5/ -, post 1/9. 
Complete Set of Tester Valves, 15 / -, post 
free. 
Relays, type 3000, 1/9, 
20/ -, post paid. 
ECL80 2/- 10P 14 5/- P1,33 4/- 
ECC82 3/- 2001 3/- PL38 8/- 
EY51 2/6 20L1 5/- PY80 5/- 
EBF80 4/6 20P3 5/- FY81 4/- 
EB91 9d. 20P4 8/8 PY82 5/- EF91 9d. 20P1 5/- PCF80 4/6 
EL38 6/- 1325 51- PCC84 4/8 
6SM7 2/8 U801 8/6 B36 4/- 
6F1 11- 11281 5/- N37 5/- 
6Fí4 5/- U282 5/- 6U4 5/- 
6F15 5/- 11329 5/- 6P25 3/6 
6LD20 5/- KT36 5/- 6K25 5/- 
1002 5/- PL81 5/. 6P28 3/- 
lOFI 1 ¡- PL82 5/- P130 5/- í0P13 5/- PL83 5/- 18SBT 8/- 
EF80 1/6, or 10 /- per doz. Grade II EF80 
for test purposes 4/- per doz. 

post 1/9, doz. lots 

BRAND 
NEW 
A.C. MAINS 
5 VALVE 
SIIPERHET 
RADIO 
RECEIVERS 

Homed in beautifully styled cabinets offering 
terrific performance and very high quality 
reproduction. Built -in fernte rod aerial for 
reception of all your favourite programmes. Fully 
guaranteed. 
MODEL 55 (as illus.). Covers Medium, Long and 
Short Waves. Size 8 ;in. w. z 3fin. d. x 41ín. h. 
PRICE ONLY 17.17.8. P. is P. 5/6. 
MODEL 36, Similar circuitry to above but covers 
Medium wave only. Size 7/in. w. x 3fin. d. x 4fin. 
h. PRICE ONLY 64.14.8. P. a P. 5 /e. 

SPECIAL OFFER 
HIGH GRADE TWO -STAGE GRAM 

AMPLIFIERS 
Made by very well-known manufacturer. 

Using a double-wound mains transformer (fully 
isolated chassis) with lapped primary, full wave 
contact cooled rectifier and Mollard ECLS''i 
triode -pentode valve. 3 watt output. Separate 
tone and volume controls. Overall size filin. wide 
x Sin. deep s 40n. high.' Each amplifier Brand 
New and tested and supplied complete with 
valve. 3 ohm output transformer and knobs. 
PRICE 49/6 P. a P. 4 /.. 
(Ideal as an add -on self contained Audio unit for 
our MK1 or MK2 FM Tuner). 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

10M., 26/-; 12m.,127/6ó 121n.í15 ohm, 80 / -I. 
10in. z bin. 
Latest type type E.M.I. 1al z Sin. with high flux 
ceramic magnet, 11,000 gauss. Aluminium centre 
cone. 10 watts. 50 cis to 10 Kc/e., 42/., 
P. A P. up to bin. 1/6; over bin. 2/6 per speaker. 

SPECIAL OFFER I I 
BRAND NEW HEAVY DUTY 12 in. SPEAKERS 
Response 45 c /s -13 be /a. 1 ;in. voice coil- Avail- 
able in 3 or 15 ohm. Guaranteed full 15 watts 
British rating. Heavy cast aluminium frame. 
These are current production by world famous 
maker and as they are offered well below list price 
we are not permitted to disclose the name. 
LIMITED NUMBER ONLY. UNREPEAT- 
ABLE AT 89/8. P. a P. 51 -. 

SPEAKER AND CABINET FABRIC 
Oatmeal or Red and Gold Vynale for speaker 
and cabinet covering,also Red Revise for cabinet 
covering only. All 54in. wide and usually sold at 
35/- yard. 
OUR PRICE 1316 per yard length. 
plus P. R P. 1/9 (Minimum order 1 yard). Send 
S.A.E. for samples. 

BARGAIN OFFER CORNER 
ROLA CELESTION. Approx. 91n. x ein. 3 ohm. 
Middle register speaker, 10 /e. P. & 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 3f x 21 x 
lIin. Weight 4 Iba. ONLY 15 / -. P. d P. 3/e. 
ACOS CRYSTAL MIXES. High imp. For desk 
or hand use. High sensitivity, 18/8. P. A P. 1/6. 
TSL CRYSTAL STICH MIXE. Listed at 45/ -. 
Our price 18/e. P. A P. 1/6. 
T.C.C. SUPPRESSOR CONDENSERS. 250v. A.C. 
M15 + .005 z .1. In tubular can lila. long x 
;in. dia. 2 for 3/-, Poet free. 
TRANSISTOR DRIVER and 0/P TRANSFOR- 
MERS. (Tapped 3 ohms and 15 ohms output), 
plus 4 suitable Translators giving approx. 1 watt. 
output, 30/ -. P. k P. 21, 
CONDENSERS. 5,000 mFd. 12 v. wkg. Size 
3 x lin. dia. 2/- each. P. a P. 6d. each. 
BRAND NEW PLESSEY 12v. 4 pin non-syn. 
vibrators. Type 1:: 1.49D. ONLY 8/8. r. A P. 
1/6 each. 
8 -PUSH BUTTON SWITCH UNIT. 4 single pole 
changeover on each push- button. Approx. 
3 x if x ihn. An absolute Bargain at 4/6 each 
P. A P. 1l- each. 
MATCHED PAIR OF 2; WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stark size 14 x l l x I in. Output trans. tapped for 
3 Om and 15 ohm output. l0 /- pair plus 91 
P. R P. Worth double. 

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

Designed for 111 -F1 
reproduction of 
records A.C. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chassis, size 7tin. 
w. 41n. dot 41in. h. 
IncorporatesECCe3. 
EL84. EZ80 valves, 
heavy duty double - 

wound main transformer and output transformer 
matched for 3 ohm speaker, separate Bass, 
Treble and volume controls. Negative feedback 
Une. Output 4t watts. Front panel can be 
detached and lead. extended for remote mounting 
of controls. 
The HA34 has been specially designed for us and 
our quantity order enable. us to ffer them 

5 complete with knobs, valves, RA .5.0 P. & P. 
etc., wired and tested for only 7/. J 51- 

TAPE DECKS 
COLLARO STUDIO DECK. 210.10.0 plus 5/8 
Carr. and ins. 
B.S.R. MONARDECK. Single speed, 31ín. per 
sen., simple control uses 5;in. spools. 26.16.0 plus 
6/6 caer. and in. (Tapes extra on both.) 

STEREO AMPLIFIERS 
Incorporating 2 ECL /'!e stet 1 1:7,80 heavy duty 
double -w<wmd moins transformer. Output 4 watts 
per channel. Fun tone and volume controls. 
A boo lute ly complete. 

FEW 
ONLY 

BARGAIN PRICE 
89/8 P. & P. 5/- 

6 TRANSISTOR AND DIODE 
SUPERHET 

Sit -clan 2 waveband. transistor eupherhet 
Printed circuit panel (size et x 211x.). 3 pre- 

aligned I.F. transformer. High -grain Ferrite rod 
aerial. All First -grade transistors. Car aerial 
winding. push -pull output. All parte supplied 
with simple Instruction 
All parts sold separately. Set of parte If purchased 
at one time. 

ONLY £4.5.0 P. 
P- 

35 OHM SPEAKERS 
Suitable fm with above. lin. Goodman. Ideal 
replacement for most rocket portable.. 8/6 
Sti5., 12/8; 5)5.. 17/8; 7 e 41n. 21 / , 
P. A P. 1/8 per speaker. 

Portable CABINET 
Size approx. 93 x (iI x 31in. suitable for above 
nsing 314n. speaker, 951 -, P. & 1'. 2... 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 1.F. transformers, one oscillator roil, one driver 
transformer and wound Ferrite aerial (met., long 
and aerial coupling). 82/6 complete, post Ii.. 
6 transistor printed circuit hoard to match, 8 /6. 
Post 9d. Circuit diagram 1/6 extra. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 15 (Matched Pair) 161- 

0071 51- 0072 0/- 0071) 6)- 
PXA101 6/6 XA103 8/6 V15 /10p 12 /6 
Set of Holland 6 tranetetors, 0044, 2 -0C43, 
OC81D matched pair OCBL 25 / -. 

EDNEMAN MAZDA 
R.F.l Pack: 1- PXA10I Mixer: 2 -PX A101 
I.F. Amp.: (Egato. 0044 and 0045) 11/6 
R.F. `! Pack: 2-PX A101 I.E.;-P X A10.2 Ose.: 
1- P7LA102 Mixer 12/0 
L.F.6 Pack: Consisting of PT H713 Driver. 
Matched pair PXC171, mounted complete with 
beat sinks iEquly. 00811) ami OC811. 12/6 
ALL TRANSISTORS POST FREE 

QUALITY RECORD PLAYER AMPLIFIER 
A top -quality record player amplifier. Size 
71n. w. x 2tin. d. x Stia. h. This amplifier (which is 

used to a 29 ga, record player) employs ECC83 
EL84, EZ80 valves. Base treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker. Ready built and 
tested. 

PRICE 6916 P. & P. 316 
ALSO AVAILABLE. Mounted on board with. 
ontpnt transformer and (iin. speaker, ready to 
fit Into eabin. i below. PRICE 89/6. P.P. P. 4/6. 

QUALITY CUR= 
CABINET 

Uncut motor board. Will take above amplifier and 
B.B.R. or GARRARD Autochanger or single 
Record Player Unit. Size 18 x 14 x 8tin. 

PRICE E3.9.6 Carr. 5/ -. 
Superior A 1 To take 8 x 61n- 
speaker, with motor board will accommodate 
BUR UA14 or UA18. 28.9.6. Carr. 5/6. Speaker 
10/6 extra. P. & P. 1/6 extra. 
LARGE CABINET similar to above with 
:3 ohm speaker. 23.9.6. Carr. 51 -. 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New is Makers' Original Packing 

SINGLE PLAYERA 
B.R.R. TU /12 28.10.0 Carr. 3 /6. 
$.0.1t. GU7 with milt mounted pick -uP arm 

£4.18,8. Carr. 4 / -. 
AUTO CHANGERS 

B.S.R. ÚA77 £5.19.6 
l.al oat 11.S.11. I A I6 06.19.6 
Garrard All: >b,nn £10.10.0 
LATEST GARRARD AUTO -SLIM. Wail heavy 
duty, 4 -pole motor. FEW ONLY 07.7.0. (Standard 
Auto -Slim 08,10.01. Carr. 7) en each. 

NEW CARTRIDGE BARGAINS! 
B.S.R. TOSS. High output compatible Stereo 
Cartridge. ' Brand new. Complete with Stereo/ 
LP /78 eapphine styhl and universal mounting 
bracket. Original price 44/10 01711 PRICE 
22/6. P. & P. 1 / -. 
HONETTE STEREO 106 CARTRIDGE. Stereo/ 
LP /78. Complete with two eaphire.. Original 
list price 67/9. OUR PRICE 24) -, l'. & 1'. 1l -. 

COLLARD HI -FI STEREO T/0 CARTRIDGE. 
Type "I'''. C,nmplele with universal bracket and 
styl(1 for Stereo. L.P. and 70. Original list price 
5918. OUR PRICE 25 / -. 1'. & P. II-. 

E.14.1. 4 -speed Player and P.U. 
FURTHER HUGE 
PURCHASE enables us 
to offer these at 

676 P. /e. P. 

Heavy 81ía metal 
turntable. Low Sutter 
performance 200/250 
v. shaded motor with 
tap at 45v. for 
amplifier valve fila- 
ment If required. 
Turnover 1.1.178 head. 

THE NEW HARYERSON KIT FOR THE HOME 
CONSTRUCTOR 
A really excellent 
all purpose A.C. 
mains 200,240v. 
AMPLIFIER KIT 
1YPE HSL 'FOUR' 
3 VALVE, 4 WATT 
USING ECC83, 
EL84, EZSO 
VALVES 
Special feature. in- 
clude: 

Heavy duty double -wound mains transformer 
with electrostatic screen. Separate Bass. Treble 
and Volume conir.lo, giving tally variable boost 
and cut with minimum Insertion lose. I1raty 
negative feedback loop oves 2 stages ensures high 
output at excellent quality with very low ni. tcr- 
tita facto . Suitable loi use with guitar. urit'r0- 
phone or record player. Provision for remote 
mounting of controls or direct ou charnel.. All 
this builds OD to a chassis also only 7ru. wide x 4in. 
deep. Overall height 41in. All components and 
valves are brand new. Very clear and concise 
Inutruotione enable even n the inexperienced s w- 
leur in construct with1000/, success. Supplied 
complete with valves. output trnnsionuer 03 ohms 
only), screened ,sad, wi.e nut3, bolts, solder etc. 
INo ealraa to buy) Ida 

7 
/6 P. & P. 

1'1110E ¡ 5:- 
l'unipreheuaive circuit diacram, practical layout 
as,,) parts list 216. )Frc,' iltu Kit.' 

SEE 
LEFT 
HAND 
PAGE 
FOR 
MORS 
ITEMS 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 CHErrywood 3985 

Open all day Saturday Early closing Wed. I p.m. 
A few minutes from South Wimbledon Tube Station (Please write clearly) 
PLEASE NOTE: P. & P. CHARGED QUOTED APPLY TO U.R. ONLY, P. & P. ON OVERS. -AS 
ORDERS CHARGED EXTRA. 
SEND STAMPED AIID /tl::vg/;/1 ENVELOPE WITH ALL LNQL'/RIFP. 

1014 WATT HI -FI AMPLIFIER KIT 
A stylishly finished 
monaural 
amplifier 
with an 
output of 
14 watts, from2 
EL84s In 
push -pull 
Super rep- 
roduction of 
both music 
and speech, 
with negli 
glide hum. 
Separate inputs for mike and gram. allow records 
and anaouncemente to follow each other.. Fully 
shrouded section wound output transformer to 
match 3.150 speaker and Independent volume 
controls and separate bass and treble controls are 
provided giving good lift and cut. Valve line -up 
'2 EL84., ECC83, Ek'86 and EZ80 rectifier. Simple 
instruction booklet 1 /6. (Free with parts/. 
All parts sold separately. ONLY £6e19.L P.8 éP. 

Also available ready built and tested complete with 
standard input lack sockets. 68.15.0, P. 1 P. 8/8. 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 

Type TAI 

Peak output In excess of 11 watts. All standard 
Brltieh components. Built on printed circuit 
panel sise lì x 31n. Generous else Driver and Output 
Transformers. Output transformer tapped for 3 

obtus and 15 ohm speakers. Transistor, =CET114) 
or SI Millard 00ßl U and matched pair of 'x81 o /p) 9 volt operation. Eve,ythmg supplied, wire 
battent' clips. solder, etc. C'omprehensive, easy to 
follow Instructions and clrcdlt diagram 1/6 (Tree with 
Kit). All parts sold separately. 
SPECIAL PRICE 451- P. & P. 2/6 
Also ready built and tested, 62/6. P. e P. 2/6. 
A lair of TALI are ideal for Mersa. 

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

Lan 1 n g 
head 1 , 
f autan 
m a k e r 

Gnar antes( 
non -drift 

l'er- 
meability 
tuning. 

Pre - 
queney coverage 88 
100 Mcle. 0A8) 
balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial 17 x 3u. glass). SeS powered, using a 
good quality mains transformer and value rectifier. 

Valves used ECC85, two EF80's, and EZ80 
(rectifier). Fully drilled ehaenia. film of 
completed tuner 8 x 6 x 5tin. All sparts sold 
separately. Bet of parts if purchased at one time 
26.19.6. plus 8/0 P.P. and ins. Circuit diagram and 
Instructions 1/6 poet free. Mark H Version as above 
but complete with magic eye. front panel and 
bracket,. £3.12.6. P. & P. 0 /6. 
Mark III Version ne Mark I but with output stage 
1k1003121 and tone controL 27.7.0. P. & P. 8 /6. 
Handsome Metal Cabinet.. Choice of Grey, Black 
or Green. To et Mark I, 25/-. P. & P. 2)6. To 60 
Mark 1l. 1716. P. & P. 2/6. 

SPECIAL PURCHASE! 
TURRET TUNERS 

By famous maker. Brand new and unused. Complete 
with PC064 and PuF80 naives 34 -38 Mele 1.F. 
Biscuita ,or Channes 1 to 5 and 8 tc 9. Circuit 
diagram supplied. ONLY 20 /- each. P.P. 216. 

BRAND NEW CYLDON F.M. TUNER HEAD 
Permeability tuned. 88 -100 Mr /e. Ptiur,ed circuit. 
A completely screened unit ready for dire:. mounting 
in chassis. 10.7 Mc /s. I.F. 0 /P. Supplied complete 
with ECC83 valve and full circuit diagram. Aerial 
Input circuit suitable for either 75 ohm. unbalanced - 

or 300 ohm balanced. Size only Sin. w x 211n, d x 
Iglu. h 12gin. high with valve). LImIted number 
nuit at 27)6. P. & P. 1,'6. 
Also available 111,7 Mc's. LE. trans. sud dise. trans. 
11)6 pair. P..@ P. 1'6. 

GORLER F.M. TUNER HEAD 
00.10" Mc.s. 10.1 91. I.P. 15) -, pins 119 P. d F. 

I ECCB? valve. 8/6 extra.) 
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THE TRIPLETONE HI -FI MAJOR 

PRICE ONLY £15.18.9 COMPLETE 
Guaranteed 12 Months 

A 12 watt quality amplifier Incorporating negative 
feedback, with a pre -amp for mie.. and provision for 
ink/.!gram mixing. Frequency response ± 1 dB 
I5-20,000 c/c. Distortion only 0.15 %, with noise 
and hum -S0 dB. Separate Bass, Middle and 
Treble lift controls. Valve line -up, I2AX7. 12AX7 
EL84, EL84 and 11Z81. Push -pull output with 
matching to 3 or 15 11. Fully isolated power supply 
from 2001250 v. A.C. input, with take -off for tuner 
etc. Size 12 x b; x 8m. high. 
De Luse Cue: 141n. x Bin. x 7 11n., 80 /- extra. 

New R.C.S. VALVES 90 -day Guarantee 
IRS 
185 
I T4 
384 
3V4 
5174 
5Y3 
67.4 
SAMS 
BATS 
6BA6 
6ßE6 
6E16 
6J5 
6.16 
6.170 
8K8 
8R70 
BK8G 
eN7M 

6/- 
6/- 
8/- 

7/. 
el- 
61- 
9/- 

6Ì- 

6/- 35L6G 9/- EY ü1 
8/- 3524 5/- EY86 
5/- 954 2/-,E7.40 
5/- DAF96 8/-'EZ80 
el- DF96 8/- EZ81 
61- DK96 81-MU14 
5/- DL96 8/-'P1-197 
5/- EABC80 51- PCCA4 
5/- EB91 4/-IPCF80 

6Q70 61- EBC4I 8/- 
6827 5/-EBl"J81 5/- 
6V60 5/- EBF80 5/- 
6X4 51- Ei IH42 9/. 
fiX.S 8/- El'.1181 9/- 
12AT7 81- E1:1.80 9/- 
12AU7 6/- ECL82 10/- 
12AX7 71- EF183 7/- 

12E8 14- EF864 10/. 
12Q7 7/- EF89 8/- 

7/- 
9/- 

5Ì- 

71- 

PC1d14 6/- 
e1,81 10/- 
P1,83 8/- 
PY80 7/- 
PY'81 8/- 
PY8'2 71- 
BP81 81- 
1122 71- 
UBC41 81- 
UBC81 5/- 
UBF89 5/- 
UC1181 9/- 
UCL82 101- 
UF89 5/- 
U141 9/- 
UY41 5/- 

7/- UY85 7/- 

71- UU9 7/- 
6i- VR15O 7/- 
6/- W81 6/- 

LF. TRANSFORMERS 7/6 pair 
405 K/s Slog Timing Miniature Can, 2 x 1 s Va. 
High Q and good bandwidth. Data Sheets. 

NEW ELECTROLYTICS 
TUBULAR TUBULAR CAN TYPES 

1/360V 2/- 150/350V 5/6 

2/350 8/81100/25V 2/- 
4/450V 2/51250/25V ß1- 
8/450V 2/31500/12V ß!- 
16/450V 3/- 11,000/12V 8/- 32 +32/350V 5/- 
32/450V 3/915,000/6V 5/- 32 +32/450V ó/- 
55/25V 1/98 +8 /450V 8!832 +32+ 16/350V 7/- 
25/50V 2/- 18 +16 /430V 3/950 +50 /350V 7/- 
50/25V 2/- 16 +16í450V 4/3 64 +120/350V 11 /6 
50 /30V 2/- 32 +32/350V 4/6 100+200/275V 12/6 

TELESCOPIC CHROME AERIALS, 12 to 33in., 8/8 
TRIPLEXERS Bande I. II, III,12/8. COAX PLUGS, 1 /- 

LEAD SOCKET, 2/-. PANEL SOCKETS. 1 / -. 
OUTLET BOXES (Surface or fiushl, 4/- ea. 
BALANCED TWIN FEEDER yd. Bd. So or 300 ohms. 
TWIN SCREENED per yd. 1/ -. 80 ohms only. 
Wirewonnd Eat. Speaker Control. 100 3/-. 250 6/6 
WIRE -WOUND POTS. 3 WATT. Pre -set Mis 
TV Types. All values to 10 ohms to 25 K., 8/- ea, 
30 K., 4/ -. (Carbon 30 K to 2 meg., 8 / -). 
WIRE -WOUND 4 WATTS Pots. Long spindle. 
Value, 50 ohms to 50 K., 8/8: 100 K., 7/6. 
PHILIPS TRIMMERS. 0 -10 pF., 3 -30 pF., 1/ -. 
TRIMMERS, Ceramic. 30, 50. 70 pF 9d,; 100 pF., 
150 pF.. 1/3; 250 pV.. 1 /6; 500 pF., 750 pF., 1/9. 
TV etc. TRIMMER. 1000 pF., with knob, 2/ -. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
} w.; t w.; 1 w., 44. 1; ., 8d,; 2 w., 1 / -, 
High Stability. } w.. 1 %. 21 -. Preferred values 
100 to 10 meg. Ditto 3% 100 to 22 meg., 9d. 
BRIMISTORS Cd1. 3/8; C22, 2/8; CZ3, 1/8. 

6 watt 
10 watt 

Ì WIRE-WOUND RESISTORS 1/3 
15 watt 10 horn- 10,000 hms 

12.5 K to 25 K 1 0 w. 3 / - 
Switches. s.p.,2! -; d.p.. 3/6. 

d.p.d.t.. 4/ -. Min. Slide d.p.d.t.. 3/6. 

86/4/600V 
0V ß/- 

16/600V 12 /- 
16+16/500V 7/6 
50/450V 6/8 

Volume Controls 
Linear or Log Track. 
Long spindles. Midget 
6 K ohms to 2 Meg. 
L.S. 8/. L.P., 4/8; Idea1625 hoes. 
Stereo L/81063;D.P.14 /8 Low loss 'dB 
lm. log + lm.A/log, 7/8 100ft. 500 Me /e 1 /03/41. 

80 CABLE COAX 
Semiair spaced }m 
40 yds. 17/6 
60 yds. 25/- 841-ya. 

MAINS TRANSFORMER 200/250 v. A.C. 
Postage 21- each transformer 

STANDARD, 250.0 -250, 80mÁ. 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a., 3 v. 
2 a. or 4 v. 2 a., 22/6, ditto, 350.0 -350 29/8 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10/6 
MIDGET, 220 v. 45 mA, 8.3 v., 2 a 15/8 
SMALL, 250.0250, 45 mA, 6.3 v. 2a ., 17/6 
STD. 250 -0 -250, 63 mA 6.3 v. 3.5 a. .. 17/8 
HEATER TRANS. 6.3 v. 111 a. .. ,. 7/6 
Ditto, tapped 1.4. 2. 3, 4. 5 6.3 v, ,. 8/6 
Ditto, sec. 6.3 v. 4 amp. 10/8 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
3, 4, 5, 6, 8, 9, 10, 12, 15, 18. 24, 30 v. 22/6 
AUTO TRANSFORMERS, 150 w. .. 22/6 
0, 115, 200, 230, 250 v. 500 w. . 82/0 
MOLLARD "510" Maine Transformer .. 33/8 
MAINS POWER PACKS. Ready built with 
Transformers. Rectioeen, Condensers, providing 
H.T. and L.T. outputs. 
200 v. 20 ma. D.C. 6.3 v. 1 a. D.O. .. 25/8 
220 v. 30 ma. D.C. 6.3 v. 2a. A.C. .. 85/8 
2311 v. 80 ma. D.C. 6.3 V. 3.5 a. A.C. .. 45/8 

INTERVALVE TRANSFORMERS. 3:1 or 5:1, 9/.. 
O.P. TRANSFORMERS. Heavy Duty. 5 /8. Multi- 
ratio, 7/8. Multiratio heavy dui y push-pull. 10 w., 
15/8. Battery, 4/6 Sub. min. OLIO, 3V4, etc., 5 /9. 
10w. O.P. matching trans., 3. 7, 1511, 12/8. 
L.F. CHOKERS 1511011.. 60/65 mA. S /.; 102I, 85 mA, 
10/8, 1006. 150 mA, 14/ -. 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit. or 
tubes with falling emission. Full 
instructions supplied. mains input. 
Type A optional 25% and 50% boost 
2v. or 4v. or 6.3v. or 10.8v. or 12.6v. 
State voltage required. PRICE 10/6. 

TINNED COPPER WIRE 16 to 22 owg., ¡lb., a /.. 
ENAMEL COPPER WIRE 16 -22, 2/9; 24.30, 8/6; 
32.40, 4/6; D.C.C. 28, 34, 36 awg. 2oz.. 8 /8. 
FULL WAVE BRIDGE SELENIUM RECTIFIER:. 
2, 6 or 12 v., 14 amp., 8/9; 2 a. 11/8; 4 a. 17/8. 
CHARGER TRANSFORMERS. Tapped input 200- 
250 v. for charging at 2, 6 or 12 v., 1/ amps., 15/8; 
2 amps., 17/8; 4 amps.. 22 /6. Circuit included. 
4 AMP CAR BATTERY CHARGER with am 
meter, Leads, Fuse Case, etc., for 6 v. or 12 v.. 59/2. 

BOOKS list S.A.E. 
Boys' Book of Crystal Sets.. .. 2/6 

W. W." Radio Valve Data .. 7/6 
High Fidelity Speaker Enclosure 5/- 
Valve and TV Tube Equivalents .. 9/6 
TV Fault Finding . .. 5/- 
Mallard AmplifierManual.. . 8/6 
Radio Valve Guide, Books 1, 2, 3. 

each 
Practical Radio Inside Out .. 3/6 
Master Colour Code Chart.. .. 1/6 Transistor Controlled Models .. 7/6 
Interpational Radio Stations .. 2/8 

4 TRANSISTOR PUSH -PULL 
3x11slim AUDIO AMPLIFIER 
A ready built miniature push -pull amplifier with 
Driver and output transformers, 4 transistor.. 
Ideal for use with record players, intercoms., 
BABY AI,ARMO, etc. Complete with full 

cinstructions and circuit. 
Price 471 V2v. Batt. 2/3. 2/ in. Speaker 15/- 

1964 RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
8.W. 16 m.-50 m LATEST MULLARD 
M.W. 200 m -550 m. ECH81, EF89, EBC81, 
L.W. 800 m. -2,000 m. EL84, EZ80 

12 -month Guarantee 
A.C. 200/250 v. Short-Medium Long /Orem. 
Ferrite Aerial A.V.C. 3 ohm output, 3 watts. 
Tape Sockets. Class dial, horizontal wording, 
size 131n. x lin. Aligned and calibrated. Isolated 
Chassie size 13;ío. x lin. high x 5!.ín- deep. 

£9.15.6 Carr. & Ina 4 /6. 

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

BAKERS 
`Selhurst' - RADIO- 

@ L THE 
CONNOISSEUR'S 

CHOICE 

"none genuineY 
without this teal" 

Sin. JUNIOR SPECIAL 8w. 6 gm. 
Foam Suspension 40- 20,000 o.p.s. 
12in. STALWART HEAVY DUTY 15w. 5 gns, 
45- 13,000 cps, 8 or 15 ohm voice coils. Unlimited 
Applications. Response 45 to 18,000 cps. 
magnet 12,000 tines. Price for quality unbeat- 
able. 
12m. STANDARD HEAVY DUTY 20w. 7 gus 
More powerful magnet 14,000 lines special sus- 
pension. 40-14,500 cps. Recommended where - 
ever a high standard of reproduction is desired. 
12i n. BASS HEAVY DUTY 25w. 12 gns. 
New 1984 high power model. Aluminium soil 
former with magnetic damping 25- 15,000 op.. 
Ideal for all electric guitars. 
151n. AUDITORIUM MODEL 35w. 18 gna. 
Improved magnet alcomas wit heavy plated 
sleet plates, weight 18 lbs, 17.000 lines, 20- 
1.2,000 cps. Solid heat prooted Pasolio Coil 
Former. Ideal for all Electric, Guitars. 

LOUDSPEAKERS P.M. 3 OHM. 24, 3. 4, Sin. 
7 x 410., 1516; 6 }in. Rola, 16/6; 81e. Plessey, 17/8. 
9 x Sin., 8 e 5in., 21/ -; 10 x 6ín., 22/8; 10in. Rota. 
80/ -; 12in. R.A., 80/ -; EMI, Double Cone Ceramic 
magnet 10 w. 13 x 8in., 45/ -. Horn Tweeter 29/8. 
STENTORIAN HF1012. 10in. 3 é" 15 ohms 

10w. 91 / -; sin. HF812, 78/.; 
EXTENSION SPEAKER CABINET. Sin., 15/6 
64in., 18/6; Sin., 19/6; 10in., 29/6; 12in., 60 / -. 
TWIN GANG TUNING CONDENSERS. 365 pF., 
miniature lin. x lilo. x ltin., 10/ -; 500 pF Standard 
with trimmers, 9 / -; midget, 7/6; with trimmers, 9/- 
500 pF slow motion tuning standard, 9/.. Transisto 
gan 208+176 pF with trimmers, 
3 gang 500 pF. 17/. SINGLE 365 pP. 7 6 3 7/6. SINGLE 
10 pF 25 pF, 50 pF, 75 pF, 100 pF, 150 pF, 5/6 
Solid dielectric 100, 300, 500 pF, 8 /8. 
CONDENSERS. New stock, 0.001 mid. 7 kV. 
T.C.C.. 5 /8; Ditto, 20 kV., 9/6; 0.1 mid., 7 kV" 9/8; 
Tubular 500 V. 0.001 to 0.05 mid., 944 0.1, 1 / -: 
0.25. 1/8; 0.5(350v., 1 /9; 0.1/350v., 9d.; 0.01/2,000v.. 
0.1 /1.600v., 16); 0.1 red. 2,000 volts, 3/6. 
CERAMIC CORDS. 500 v. 1 pF to 0.01 mid., 9d. 
SILVER MICA CONDENSERS, 10% 5 pF to 500 pF, 
94,; 600 pF to 3,000 pF, 1 / -. Close tolerance 
( +1 pF) 2.2 pF to 47 pF, 1 / -. Ditto 1% to 50 pP 
to 815 pF, 1/ -; 1,000 pF to 5,000 pF, 1/9. 

FERGUSON QUALITY AMPLIFIER 4 watts 
Size 68 x 6 x Sin. Mains Transformer, 200/ 
250V. Volume and tone controls Sensitivity 
200 m.v, Response 26 to 20,000 c.o.s. Price 49/8. 
Brand new, 2 units matched for Stereo, 89/6 

WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle 8/6 
2 p. 2 -way or 2 p. 8 -way long spindle .. 8/6 
4 p. 2 -way or 4 p. 3 -way long spindle ., 8/6 
3 p. 4 -way or 1 p. 12 -way long spindle 3/6 
Wavechange "MAKITS ". Wafers avail- 
able: 1 p. 12 way, 2 p. 6 way, 3 P. 4 way, 
4 p. 3 way, 6 p. 2 way, 1 wafer switch, 8/6. 
2 wafer switch. 12/6: 3 wafer switch. 16/ -: 
additional wafers up to 12. 3/6 each extra. 
Valveholders. EA50, Bd. B12A, CRT. 1/3. 
Engl. and Amer. 4, 5 and 7 pin, 1 / -. 
MOULDED Mazda and int. oct., Od.; BIG, 
BOA. BOG, BOA. 9d.: Ceramic EF50, B7G BOA. 
int. oct.. L -. B7G, BOA cans 1/- each. Valve 
plugs BIG, BOA, int. octal, 2/3. 

HIGH GAIN TV PRE -AMPLIFIERS 
B.B.C. Channel 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/6 or 49/6 
with power pack. Details 6d. (PCC84 
Valve It preferred). Coils only 9/8. 

BAND III I.T.A. -Same prices. 
Tunable channels 7 to 13. Gain 17dB. 
Circuit and coils only, 9/6. Chassis 4/9. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee w.th every purchase OPEN ALL DAY 
Á79N' COMPONENTS LIST 1/- (Wed. I p.m.) 
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R.T.H. TAPE MOTORS. 115 v. A.C. 
Pair for 230 v. 81/- or 12/5 each. 

September, 1964 PRACTICAL WIRELESS 4H 

THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 200 /250 v. A.C. 

35/- 

1' eIN\ IIII II IIIIIIIIIIIIIIIII 
IIII 

IIIIIIIIIIII 
III 

Ii; 

Leaflet 
S.A.E. 

PLASTIC RECORDING TAPE 
Doable Play 7111, reel, 2,400ft. 421- 

Sin. reel, 1,200ft. 25!- 

Long Play 
5710. 

reel, 1,90011. 2218 
81n. reel 200ft. 17/6 
51n. reel, 900ft. 1616 

Standard 710, reel, 1,20011. 17/6 
5111 reel, SOOft. 11/6 

Spare 
Plastic 
Reels 

41n. 
S 

51n. El- 
58111. 2/- 

7ín. 2/6 
"EASISPLICE" Tape Spl car SP. 

Leader tape 4/6: Splicing tape 3 /-. 

CRYSTAL SET BOOKLET 1 / -. 
CRYSTAL DIODE O.E.C. 2/ -. GEX34, 8 / -. 0A81, 8/- 
HIGH ASS. PHONES. 4,000 ohm, 15/ 2,000 ohms 

O 
COIL t 1t 

SWITCH 
12/8. HC CLEANER. FuId i1 wont. tin 

"6+1" TRANSISTOR RADIO 
First clays components to make a 6 

transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including EVA transistors, ferrite 
aerial, with car aerie/ toll printed 
circuit, eiin. x 21In., but EXCLUDING 
Speaker and cabinet. pI 
Speakers, 36 ohms, 7 x 41n.. 211.14' 
51n., 17/8; 30n., 16/6. Cabinet 27/6. 

BULGIN PLUGS AND SOCKETS. Non- revereible 
P74, 2plo, 418; P78, 3 -pin, 4/6; P194. 0 in, 816. 
SACKS. English open circuit., 8/6. Closed circuit, 
4/8, Gn,ndIg type 8 -plu, 1 /8. Oreendig lead lack 3 /e. 
JACK PLUGS. English, SI -; Screened, 4/ -; Oruodlg 
a -pin, 8/8; Phono Plug., 1/ -; Sockets, ed. 
ALADDIN FORMERS and core., ils., 8d.; lin., 10d. 
0.51n. Formera, 5937 or ans TV1 or 2, tin. eq. 

2fin., or 'ln.'q. x 11' , Of- with corns, 
SLOW MOTION DRIVES, 6:1. 4/8; 'tria, 1016. 
SOLON IRON, 20W, 100V or 230V, 24/ -. 
ANTEZ SUB -MIN IRON. 15e. 200 or 240v., 88/0. 
BENCH STAND for above, 12/8. Sparse In stook. 
Paxolin Panels, 10 x 8 x i',ein., 21 -. 
Miniatrure Contact Coiled Rectifiers, 
250V, 60mA. 7/8: 250V, 85mA. 9/6 Selenium 
Rect., 300V 85MA, 5/ -. K3/25, S00V. 5mA. 5/ , 
RM4, RM5. 14A100, 14A116, 10/- each. FC31, 

2 0V 45ómetc. 0/ : Silicon 
5 /6.ectlGcre, 

485 kc /s. SIGNAL GENERATORS 
Price 10 /6, ready made with valve 125. 
POCKET SIZE 25x4ixlln. One resistor 
to change, full instructions supplied. 
Battery 8/6 extra. Details Free. 

Colla Wearite "P" Type, 4/- each. 
Osmor Midget 'Q" type, adj. dust core, 
from 4/- each. All ranges. List S.A.E. 
Aepaneo DRR2. L. and Med. T.R.F. 
with reaction, 4 /6. Med. wave D.R., 316. 
Ferrite Aerials, M., 8/9: M. and L., 12/6. 
Osnior l'irrite Rod Aerials, L. and M. 
for transistor circuits, 10/- each. 
Ferrite Rods, 8 a fin., 6 it tin., 6 x s luta., 8/ -. 
H.F. Cokes 2/6. Clamor QCI, 8/9. 
T.R.F. Coifs. A/HF 7/- pair; HAX 8/6. 
Screwdriver, San., 8ó. Teat Prods, 2/8 ea. 
Neoside Trimming Tool, 1 /0. 
Neonllalns Tenter Screwdriver. 5 / , 
Multirore Solder, 4d. yd. Dispenser, 2 /6. 

Blank Aluminium (''basais, 18 e.w.g. 
4 sides, riveted corners, lattice fixing 
holes, >Hn. Bides, 7 x 4111., 9/0: O x 7111. 

6/9; 11 x 7ln., 6/9; 13 x sin., 8 /8: 14 x 11in, 
11.016: 15 x 14111., 12/8. 
Aluminium Panels, 18 e.w.& , 12 x 12 In., 
4/6: 14 x Bin., 4 / -: 19 x S n., 3/ -; 10 x 7111., 
8/8 :8x6in., 21- ;Sx41n.. 1 /6. 

COMPONENT 

MARTIN TAPE PRE -AMPLIFIERS 
(PLAY-BACK 

N AMPLIFIER) 
YOUR 

IER) 
For Collaro 2 Track Decks 8 Sea. 
COMPLETE RECORDING & PLAY- 

BACK AMPLIFIERS 
For 2 Track Collaro £11.11.0 

TAPE DECKS 
Collaro Studio 2 Track ßt0,16.0 

BSR TD2 2 Track 87.5.0. 

MAINS DROPPERS. Midget adiuecable slider, 
0.3A. 1000 ohms, 81 -, 0.2A, 1,200 Mime, el -; 
0.15A, 1,500 ohms, 6 / -; O.lA, 2,000 ohms, 6 / -. 
MIKE TRANSFORMERS. 50 -1, 8/9. 
P.V.C. Covered Wire, single or ,trended, gds yd. 
'Reeving, 1 or 2 mm. 2d.; 4 mm. Bd.; 8 mm., 6d. yd. 

SPEAKER -FRET. Gold, Maroon or Creen Cloth 
17 x 25M., 6/ -; 25 x 35in., 10/ -. Tygan, various colour, 
621x. wide from 10 / -it.; 261n. wide from 5 / -ft. 
Samples 1 / -. Expanded Metal, Gold. 12 x 12in., 81 -. 
Panel mounting fuse holder, 2f -. Fusee liin. 60mA. 
5A, Od. Ineuletsd side cutter,, 8/6. Bib Stripper, 816. 

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

WEYRAD P50 
COILS AND TRANSFOR MERS FOR 
2 -WAVE TRANSISTOR SUPER HET 
Long and Medium aerial -RA2W 81n. rod 
203 pF tuning, with car aerial coil 12/8 
Osc. Coll P50(1AC 176 pF tuning 5/4 
1st and 2nd I.F. P50 /2CC 470 klcs 5/7 each 
3rd I.F. P50 /3CC 8 / -, Spare Cores 6d. 
Driver Transformer -LFDT4 I 
Wavechange Slide Switch d.p.d.t. / 
Printed Circuler -PCAL Size 21 x Biin. 
Ready drilled and printed 9/6 
Volume Control, 5K -DP 4/6 
35 ohm Speakers, 31in., 15/8: 61n., 17(6: 
7 x 41n., 21/, 
J.D. Tuning Gang with trimmers 10/6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O,P.T.1 10 /6 

NEW Mt'LI.ARD TRANSISTORS 
0071 6/-. C72 
0044 e / -, ÓC45 8/- .6ÓC17110/8 AF117 916. 
Sub Miniature Condensers. 0.1 mFd. 

O 30v.. 1/3. 1, 2, 4, 5, 6, 16, 25, 30,50 100 diF. 
15 volt, 2/6 ea. Transistor Holders, ders, 1/3. 

SINCLAIR "SLI6ILINE" RADIO 
Med. wave kit, 2 transistors, 2 diodes, 
earphone, ferrite aerial. Cabinet 
3 x 11 x fin. 49/8. No serial required! 
Transistor 4 Channel Mixer with 4 
separate input /output controls 58/8. 

THE "POWER MITE" 45/- 
PM8 Mains Unit 9 volt for Transistor 
Radios. Same size as P.P.9 (200/250V.) 

ADASTRA 3-3 AMPLIFIER 3 WATTS 

A.C. 200 -2511V. Valves E('LSB and 
EZSO. 8 ohms output. Controls: bass 
treble and volume. Separate front panel 
with de luxe 1 nish. Quality mains trans- 
former. Enamelled Mineola On. x 81n. x 
31a. Price 24.19.0. Details S.A.E. 
"Performs agreeable well" (The Gramophone) 

S H o P 337 WHITEHORSE ROAD 

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

WEST CROYDON 
leiephone: THO 1665 

(Export welrome. Nend remfllnnee, 
end ewe poelaae, no C.O. D.) 

BUILD YOUR OWN 
RECORD PLAYER 

FROM 19.19 .6 

AND 

SAVE. 
POUNDS!! 

4 Speed Autoehanger or Single Planer 
unit-, with Brand New 2 -tone de luxe 
Cabinets 17 Y 15 x Olin. Strong handle, 
gilt knish clips and hinges. Used by 
Famous Make for 2Ogns. models. 
Ready cutout motor board 14 x 17,1n. 
Front baffle with 7 x lin. high Dux 
loudspeaker and 8 watt 2 valve UTS5, 
UC 1.82 amplifier built on metal chassis 
12 x 3 x Iiin. Quality 3 ohm output 
transformer. Inav hum level circuit. 
Volume and Tone controls. 3 -cure 
safety mains lead. All Items lit to- 
gether 

enable assembly in 80 minutes. 
only S wires to loin! 12 -month written 
guarantee. Available separately or 
package deals as below. 
AUTOCHANOER KITS COMPLETE Ise stove) 

5.8,R. Monarch .. .. 111.10.0 P.E. 5(0 
Garrard Antoalim . 811.18.0 P.P. 510 

SINGLE PLAYER KITS, Complete (as above) 
E,M.I. Junior .. 19.19.5 P.P. 5(0 
Garrard IRP10 .. ., 511,5.0. P.P. bpi 

OR SEPARATELY 
Cabinet with board 14 1 18in. 

out out to your obolae 63.9.6 P.P. 3/e 
Amplifier with 7 a 4in. speaker 13.17,6 P.P. 2/6 
AUTOCHANGERS 

B.B.R. UAW . ... 65.19,6 P.P. UO 
BSA. UA15 Slimline .. 16.17.8 P.P. 4/0 
Garrard Autoalim .. 28.17.8 P.P. 4/0 

SINGLE PLAYERS 
Garrard SRP10 16,6.0 P.P. CO . 
EA.!. auto etophta rt 65.6.0. P.P. 4/6 
E.6LI. Junior .. 18.7.6 P.P. 3/d 

TRANSCRIPTION UNITS 
Garrard 4112 .. .. 515.15.0 P.P. 5/- 
Philips A01018 .. .. 212.5.5 P F. 5/- 
Garrard ATO .. .. 610.10.0 P.0'. SI- 

BARGAIN ZTAL PICK -UP ARM 
Complete with ACOS LP -78 Turnover Read, SOI- 

Replaoement sapphire styli 6 / -, Sammie! 15 /-' 
Mono 0P59 Mato 15 / -; Stereo Roulette 80/- 

BARGAIN SINGLE PLAYER KIT 800 /280 v. A.C. 

£5.15.0 Poet 1100e 
aablaet 

With 2 -stage AmpB,.er; I. watt; I valves. UMW, 
UY85, High-Sun 5m. speaker; 4 -speed E,SS I, 
Turntable, 18 33. 45, 75 r.p.m.; Crystal Ptak -up 
for LP /STD. Records, 7in., loin., 12in.; Out out 
Mounting Boards 121 x Olio. 

ARDENTE TRANSISTOR TRANSFORMERS 
D8085, 7.8 CT:1 Push-pull to 8 ohms ontpni 11 /- 
D8084, 1,74;1, C.T. Push -Poll Driver 11 /- 
D8058, 11.6:1 Output to 8 ohms, eta. 11 /- 
0239. 4.1:1 Driver, fia. x ia. e ils 111 

0240, 8,611 Driver Sin. x lin. I In. 11/ 
ARDENTE TRANSISTOR V LUKE CONTROL 
VC1545, 5K w,tb swftoh dia. ,9m. 51 

DEAF AID EARPIECE, EMI or magneto 7/ 
SUB -MIN. JACK AND PLUG 2.O or 3.5 mm. I/O pair 

MINIATURE PANEL METERS 
Size Gin. so. Precision Jewelled bear- 
logs, 2 % accuracy, silvered dials, black 
numerals and fine pointers, zero 
adjustment screw on front of meter. 
I mA . 27/6 SODA 3916 
I mA .. 27/8 -00µ.A 32/8 
300V .. 27/6 "S" Meter 35/- 

MOVING COIL MULTIMETER TK20a 
0 -1000 V. A.C.ID C., ohms .0 -100k, etc., 49/6. 

0-150 ma. pocket size with 2 in. scale. 

CRYSTAL MIKE INSERTS, 8/6 
High output. Size lien. dia. s lin. 

ACOS MIC. N, insert 11ín. dia x 11n., 8/6 

A('OS 39.1 DE LUXE STICK MIKE 55 /- 
'l'SL QUALITY STICK MIKE, 25/- 
'l'I:LEPIIONE TAPE MIKE 10/6 
GUITAR ('ONTtl'T MIKE 15 /6 
MOVING C'O11. MIKE, high or low 
impedance, with FLOOR STAND..147 /- 
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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 - 
Electronics. If you are already employed in this field - 
then now is the moment to seek high qualifications 
to secure the top jobs which are waiting to be filled. 
Most of all, the great potential of electronic develop- 
ment means unlimited scope for the future and will 
ensure a secure occupation for you -unlikely to be affec- 
ted by possible future recessions in other industries. 

The British National Radio School has had 25 years' 
e xperience of HOME STUDY coaching for students 
wishing to master the fascinating subjects of Elec- 
tronics- whether the object be career or as a hobby or 
n ew 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 COU RSES 
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 

Learn -- by building - an 
international receiver in 
the top quality class 
rune transistors ..W. 
N.W. TWO SHORT 
WAVE Bands and VHF/ 
FM ... incorporates every 
modern receiver desigo 

technique 

20,000 ohm /volt 
modern`multi- 
range feat meter ... Cathode ray oscilloscope 

to .show how circuits 
ssork .. 

Olt Complete pittore way 
'ibrary of theory books and 
practical manuals 
NO i ATHEMATICS'. 

BUILD AND EXPERIMENT WITH ALL 

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

THE ABOVE -AS- YOU -LEARN .. . 
This is a new complete experimental course comprising a 
mixture of theory and practical work using a very full 
range of electronic components and apparatus. Starting 
right from the beginning -or at a later stage if needed -the 
course enables the student to build up all the basic elec- 
tronic circuits- amplilier: oscillator: rectifier: detector: 
etc. -and finally to the design. construction, testing and 
sers icing of a latest design full, transistorised receiver 
using nine transistors and covering long and medium wave 
and TWO !MOOT sVAVEI : :NIIS plus VIIF /h'M reception. 
It is of real luxury finality throughout -operate, from a 9v. 
bat t cry and can be used any as here in the world. Fiery pre - 
sent -day technique in circuitry is covered and the course 
also includes multi -range lest meter: signal generator and 
oscilloscope. Ily the end of the course the student will be 
able to deal nab any type of servicing work with confi- 
dence and nnill also liaise a s(ry useful workshop of equip- 
ment. wart, 100 interesting and absorbing I:XPISRI- 
NII'.1'l'S are (.It'rild out (luring this ((hnlprehen.iye course 
enabling anyone to gain full nlacLere of electronics. 

1101!11ti IN MM 
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 I Block Caps 
ADDRESS Please 

I am interested in course above 
(We do not employ representatives) PW 9;64 
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s iditorial and Advertisement = 
Offlcess 

PRACTICAL WIRELESS E 

c George Newnes Ltd., Tower House, 
E Southampton Street, W.C.2. E 

© George Newnes Ltd., 1964 P. 

E Phones Temple Bar 4363 = 
Telegrams: Newnes, Rand London. ,11 

E Registered at the G.P.O. for trans- E 
mission by Canadian Magazine Post. E 

SUBSCRIPTION RATES 
including posta:. for one year 

To any part of the world (1.9.0 

Contents _ 
E 

Editorial 413 E 
Round the World of Wireless 414 E The "Multiphonie" . 416 E 

E Communications Receiver 
E Design Considerations ... 422 E 
= Simple Noise Generator ... 424 = 
E On The Short Waves .. . 427 E E A Multimeter Design Incorp 
E orating Electronic Ohm- 
E meter ... ... ... ... 428 E 
E Efficient Heat Sinks 431 E 
E The Buccaneer Multi -Band 

Transmitter .. ... ... 435 
Practically Wireless ... 439 E 

E High Compression Front End 440 E 
Medium Wave and Short Wave 

E Receiver ... ... ... 443 
E Transistor Tuner /C ... 449 E 
E Modifications to the Voice- _ 
E operated Baby Alarm ... 454 E 
E The Chelmer 4 ... ... ... 457 
E Trade News ... ... ... 465 

Club News .. ... 466 E 
E Letters to the Editor ... ... 469 E. 

The Editor will be pleased to consider = = articles of a practical nature. Such 
E 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 = 
= re ponsible for manuscripts every = 

effort wwtilt be made to return them If a = 
etao and addressed envelope is 
enclosed. Ail correspondence intended = 
for the Editor should be addressed; _ 
The Editor, PRACTICAL WatALtSO. _ 
OeOrpe Newnes, Ltd., Tower House, _ 
Soethampton Street London. 
Owino to the rapid prooress In the = 
designs of wireless apparatus cnd to = 
oü+ efforts to keep readers in touch 

= with the latest developments, we pile = 
__ no udrrnrVti, that apparatus described 

In our Columns is not the subject of = letters patent. E 
E Copyright in all drawinos, photo- _ 

raphs and articles published in = 
',RAM/CAL WtRtLtss to specifically = 
reserved throughout the countries = = signatory to the Berne Convention and = 

E the U.S.A. Reproductions or imitations = 
of anti of these are therefore erpressttt 

= forbidden. PRACTICAL WnttLtse = 
E incorporates "Amateur :fireless." 
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ARIOUS speculations are rife concerning the possible 
whereabouts of columnist Thermion. Of these, we can 
state quite categorically that there is no truth in the 

rumours that (a) he has emigrated, pursued hotly by seething 
readers, (b) he is in jail for not paying his wireless licence, 
and (c) that he has joined Radio Caroline as a disc jockey! 

In actual fact, he has now taken up a position on another 
technical journal which precludes the continuance of his 
column. He was, of course, the last in a line of "Thermions ", 
the first of whom burst into print in the early 20's. 

In thanking him for his regular contributions in the past, 
we are sure that all readers will want to join us in wishing 
him every success in his new appointment -even those whose 
rage he invariably invoked. He, in turn, asks us to pass on 
his kind regards to all his old fans (and enemies), hoping that 
by his forthright views he at least provided the raw material 
for many discussions -if not open combat! 

As we say farewell to Thermion, let us welcome a new 
columnist, whose pseudonym "Henry" covers the identity of 
a well -known technical author and consultant and who makes 
his debut in this issue, ably assisted by "Pax" -who has 
illustrated his work for many years. 

Our new contributor will draw on his wide and lifelong 
experience in the radio business -both as an amateur and a 
professional -to instruct, amuse and -we hope -provoke. His 
approach will be different from that emanating from the pen 
of Thermion, but his apparent lighthearted touch will be 
found to hide many sly digs and shrewd observations. His 
basically humorous treatment is underlain with gentle satire. 
We think you will enjoy his regular commentary. 

While on the subject of columnists, many readers have 
written to express appreciation of the John Guttridge 
feature "On the Short Waves ". For although there are 
various newsletters and magazines available from societies to 
their members, we are the only magazine on general sale 
in this country, providing both amateur and broadcast band 
DX news. 

Until comparatively recent years, there was always a selec- 
tion of magazines catering for the short wave listener. Their 
untimely demise was largely due to that bogy of modern 
publishing, an uneconomical circulation- despite a consistent 
interest in short wave DX. 

PRACTICAL WIRELESS has the right sort of circulation and we 
are thus able, in a small measure, to provide a monthly budget 
of DX news even though the bulk of the magazine must, 
of course, consist of practical constructional material. 

Whether we are able to increase the editorial allocation for 
such topics depends on the response from readers. If you 
are interested in seeing more short wave DX news., please 
write and let us know. Logically there should be a great 
demand for such information, judging from the number of 
short wave sets being built. We hope you are all making 
the most of them! 
IIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIb 

Our next issue dated Ovtooer will be published on September 4th 
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NEWS AT HOME 
AND ABROAD 
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September, 1964 

Signals bounced off Jupiter 
THE Department of Wireless Technology and Electronics of the 

Russian Academy has, for the first time, established radar 
contact with the planet Jupiter at the time of the opposition of the 
planet in September /October 1963. The Director of the Depart- 
ment, W. A. Kotelnikow, reported that wireless echoes have been 
successfully received upon their return to Earth from Jupiter. A 

distance of over 400 million 

G.P.O. INTRODUCE DATEL SERVICE 
A TELEGRAPH private 

circuit service which will 
transmit data to and from com- 
puters at 14 characters per 
second -twice the existing rate 
-is to be introduced by the 
Post Office, stated the Post- 
master General, the Rt. Hon. 
Reginald Bevins, M.P. The cost 
of this service would be only 
about one -third more. 

Data can already be trans- 
mitted over Post Office telex 
and private telegraph circuits at 
about seven characters a 
second. All these services are 
being grouped and will be 
known as Datei 100 Service. 

Next year facilities for data 
transmission over telephone 
circuits up to 150 characters 
per second will be supplemen- 
ted by the provision of a new 
Data Set No. 1 for the 
modulation of signals. This 
service will then be known as 
Datei 600 Service. 

Other Datei services planned 
for the future are Datei 200 
and Datel 300 which, respec- 
tively, will provide facilities for 
two -way data transmission at 
up to 25 characters per second 
and one -way data collection at 
up to 20 characters per second. 

Highest power levels yet 
reported for a high repetition 
rate laser have been achieved 
with this combination of 
Raytheon LH8 laser (black 
box at right) and Baird - 
Atomic electro -optic light 
modulator (white circular 
device in centre). August 
Graf, engineer at Raytheon 
Company's Laser Advanced 
Development Center in Wal- 
tham, Mass., aligns elements 
along an optical bench in 
tests that produced 100 mil- 
lion watts of peak power in 
flashes at one second inter- 
vals, combination of devices 
is more than 100 times more 
powerful than any reported 
previously. 

miles was spanned in this 
experiment. 

A mere 13W of r.f. power 
reached the entire surface of 
the mammoth planet, of which 
some 1,300 milliwatts were 
reflected and a minute portion 
thereof finally reached the 
Earth again. The time elapse 
between transmission and recep- 
tion of the echo was one hour 
and six minutes. 

Frequency analysis of the 
radar pulse broadening in the 
received echo compared to the 
sharp pulse originally trans- 
mitted confirmed the extremely 
rapid rotation of Jupiter (one 
day on Jupiter has a length of 
only ten hours) and was used as 
one characteristic to identify 
the returning echo. 

Semiconductors 
Research -New grant , THREE -YEAR research 

project to seek experimental 
confirmation of recent theory 
on electrical conduction in 
certain materials on the border- 
line between insulators and 
semiconductors, is to be carried 
out by the Electrical Research 
Association with the support of 
a DSIR grant of up to £17,400. 

The work proposed in the 
present project will start from 
the basis of theoretical work 
done at Liverpool University 
which has yet to be confirmed 
experimentally. 

www.americanradiohistory.com

www.americanradiohistory.com


September, 1964 

RADIO SHOW 
CONTROL ROOM 
BELLING AND LEE LTD. 

have been appointed as 
main contractors for all the 
Television and Radio signal 
services required at this year's 
Radio Show. The project entails 
the complete design, supply, 
and installation of all the 
control room equipment. 

Belling -Lee will supply and 
install the receiving aerials, and 
be responsible for the distribu- 
tion of these signals to some 
400 outlets, and the equipment 
will enable a signal to be 
received off the air and over- 
land; from both BBC and ITA 
on 405 and 625 lines. In 
addition, two telecine units will 
be in operation, feeding 405 
and 625 line signals (derived 
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from films or slides) into the 
system. 

The outgoing signal to the 
receiver at the exhibition will 
comprise of one 405 line, and 

one 625 line transmission, selec- 
ted from the available incoming 
feeds. In addition, an f.m. 
signal will also be distributed 
to the stands. 

Mullard Develop Image Intensifier 
NIULLARD Research Laboratories, in conjunction with the 

Atomic Energy Research Establishment, have developed a 
high- sensitivity image intensifier tube for use in experiments involv- 
ing sub- atomic particles. 

In many experiments involving sub -atomic particles it is 
necessary to photograph one event of special interest among a 
million or so others. For example, it may be necessary to record 
the light track of a single particle involved in a collision process, 
or to determine the energy of the particle by means of the 
Cerenkov radiation it causes. 

In the example quoted, the small amount of light produced 
would barely affect one grain of the emulsion on a photographic 
plate. Therefore, if useful photographs are to be obtained, the 
light must be intensified without its pattern being distorted. This 
can be done by means of image intensifier tubes incorporating 
photo- emitters which have a much higher quantum efficiency than 
photographic emulsions 

The Mullard two -stage image intensifier being supplied to the 
A.E.R.E. is such a device. It intensifies the light from a single 
particle into an image that provides a suitable input for a high -gain 
image amplifier. 

Silver Jubilee of RAFARS 
SILVER jubilee celebrations 

of the R.A.F. Amateur 
Radio Society -postponed from 
last year -were held during 
July 4 -5. A dinner at the Grand 
Atlantic Hotel, Weston- Super- 
Mare was attended by members 
of the society, representatives 
of affiliated organisations and 
other amateur radio enthusiasts. 

On July 5 the society's head- 
quarters at No. 1 Radio School. 
R.A.F.. Locking, near Weston - 
Super -Mare, and the school 
training laboratories were open 
to the public. In the afternoon, 
a rally was held in conjunction 
with the Weston- Super -Mare 
Amateur Radio Mobile Group. 

New I.E.E. 
Publication 

THE I.E.E. announces that the 
first issue of a new monthly 

publication "Current Papers " 
will appear in August 1964. 
Each issue will list about 700 
titles (with authors and refer- 
ences) covering electrical and 
electronic engineering selected 
from several hundred British 
and foreign periodicals. 

Voucher copies of the first 
issue are available from the 
Secretary, The Institution of 
Electrical Engineers, Savoy 
Place, London, W.C.2. 

R/T SYSTEM 
FOR B.R. 

MARCONI microwave A radio relay system, pro- 
viding initially a maximum of 
159 telephone channels between 
York, Darlington and New- 
castle, will come into service 
with British Railways on May 
31st. This expansion of tele- 
phone communications forms 
part of the main London to 
Glasgow railway communica- 
tion link. 

During the initial planning 
stage, British Railways found 
that a considerable financial 
saving could be made by 
operating a private tele- 
communications link, using 
microwave radio. 

The overall length of the link 
from York to Newcastle, is 75 
miles. Between York and Dar- 
lington, where the radio ter- 
minal is sited in the railway 
station, there is a repeater 
station at Woolmoor, and again, 
between Darlington and New- 
castle, there is a repeater at 
Ferryhill. 

The radio equipment. Type 
MH140B, is manufactured by 
Marconi Italiana, the Italian 
subsidiary of The Marconi 
Company. It operates in the 
super high frequency band at 
7500Mc /s and frequency modu- 
lation is employed. The 
capacity of the system is 300 
channels, although only 159 
will be available during the 
initial period of operation. 
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THE "MULTIPHONIC" 

A I3 -STAGE STEREO AMPLIFIER 
BY MARTIN L. MICHAELIS 

THIS unit is designed to provide a complete 
and economical 2.5W per channel stereo 
system with good tone quality. It also 

incorporates some unusual features. 
In addition to the two identical channel 

amplifiers a 3V input /output matrix is incor- 
porated. One valve of this matrix splits an 
ordinary monaural input, fed in at the coaxial 
socket provided, into two equal signals for simul- 
taneous drive of the two stereo channels. Tone 
and volume may thereby be set equal or controlled 
-individually on the two channels, enabling a 
maximum of " room- dimension " effect to be 
realised even on a monaural signal. 

The total power of the two channels together 
used in this fashion is 5W, yet the maximum 
realisable undistorted " apparent " volume is 
greater than that normally associated with a 5W 
conventional amplifier. This is because the 
physical intensity of sound produced by the same 
electrical power is always greater when coming 
from two speakers separated in space than when 
coming from a single speaker at one point in 
space. 

Moreover, the use of two speakers in this 
fashion, especially when fed from separate ampli- 
fiers as here, combats the sensation of sound 
coming out of a speaker speech cone, projecting it 
instead into the room bodily. 

Another valve of the matrix combines signals 
from the two main amplifier channels -whether 
these are running on stereo or monaural -and 
gives a monaural output for monitor headphones 
or for a third additional amplifier for a central 
bass speaker, proving useful in large base -line 
stereo reproduction. There is also a stereo output 
suitable for feeding stereophonic headphones. 

A fundamental feature of this input /output 
matrix arrangement is its " simultaneousness", 
freedom from cross -talk between channels and 
freedom from switching. Thus all functions can 
be operated simultaneously. There are two main 
input sockets, one for two -channel stereo signals 
and one for ordinary monaural signals. 

If signals of both kinds are simultaneously fed 
in at the respective sockets the stereo signal will 
be heard with full stereo effect, and the monaural 
signal will in addition appear on both channels in 
such a way that it seems to be located fixed in the 
middle of the stereo field without otherwise 
disturbing it. 

At the same time monaural and stereo versions 
of the complete signals may be taken from the 
respective output sockets for any purpose, simul- 
taneously if required. 

Controls 
Conventional stereo amplifiers often have 

ganged controls for volume and tone and a single 
balance control. A rather different arrangement 
has been adopted here to achieve maximum useful 
control of room -dimension effects on monaural 
signals and a maximum of independent control of 
signal levels at the speakers and the output sockets 
without unduly increasing the number of controls. 

A ganged main volume control is retained but 
each channel has, in addition, another volume 
control situated later in the amplifier chain beyond 
the point of extraction of signals for the output 
matrix. These individual volume controls are 
thus operative only for the main speakers, and 
enable the speaker volume to be reduced to zero 
when listening on headphones or searching for a 
programme (e.g. searching for the start of a 
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Fig. 1: The circuit of the right -hand channel and the input /output matrix. The left -hand channel (not shown) 
is identical to the right. 
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required item on a stereo record or tape, using 
headphones, turning up the volume on the 
speakers for the general audience only when 
found). Suitable relative settings of ganged main 
volume control (controlling everything) and 
individual volume controls also enable any 
desired relative volume on headphones and 
speakers to be obtained simultaneously. 

. The remaining two controls consist of individual 
tone controls for each channel in the popular 
treble- integrator arrangement. These tone controls 
are operative on everything passing through the 
amplifier, for all inputs and outputs. Normally 
equal settings are required on both channels but 
individual adjustment may be beneficial in correct- 
ing poor stereo recordings -e.g. ones made with a 
stereo microphone in a room with asymmetric 
acoustics. Individual adjustment of the tone 
controls may also be beneficial on monaural 

WIRELESS September, 1964 

signals consisting of certain kinds of music when 
a measure of pseudo- stereo is required to give 
better differentiation of various instruments. 

Main Amplifier Channels- Circuit Principles 
Each main amplifier channel uses two double - 

triodes. The first stage of each amplifier is a 
conventional voltage preamplifier using half of an 
ECC83. The other half of each ECC83 is used as 
a conventional split -load phase -splitter for obtain- 
ing push -pull drive for the output stages. 

The only new feature is the incorporation of the 
individual volume controls between the preampli- 
fier output and phase- splitter input grid. The 
latter is driven from the slider of the individual 
volume control, whereas the entire output of the 
preamplifier is taken,to the output matrix, so that 
the individual volume control is therefore not 
operative. 

COMPON 
Resistors: 

RI IOkf R23 10k12 
R2 2.2kí R24 2.2kû 
R3 I00û R25 220kí 
R4 6.8kû R26 10kí 
R5 220kû R27 IMO, 1W 
R6 10k0 R28 27k0, IW 
R7 IOkû R29 IMO 
R8 IMO R30 33kû, IW 
R9 Ik0 R31 I0kO 
RIO 471(D. IW R32 1kí 
RI 47k0, IW R33 Iktl 
RI2 4.7k0, IW R34 IOkû, IW 
R13 IOkû R35 22Mû, IW 
RI4 680kû R36 10kû 
RI5 680kû R37 IMO 
RI6 IOW R38 IOW, IW 
RI7 IOkû R39 10kû, IW 
RI8 270, IW R40 IMO 
RI9 IOkW R41 6.80, IW 
R20 5kû, 5W R42 6.80, I W 
R21 22Mû R43 6.80, IW 
R22 4.7Mû, IW R44 6.80, IW 

All ±10 %, IW Carbon, unless otherwise stated. 
Potentiometers: 

VRI 500kû lin. VR3 500k0 lin. 
VR3 500k + 500kû log. dual ganged 

Valves: 
VI ECC83 V3 ECC83 V5 EC92 
V2 PCC88 V4 ECC81 

Rèctifiers and Diodes: 
MRI, 2 E250050 selenium 
DI, 2 536 silicon (Brush Crystal Co., South- 

ampton) 
Transformers: 

TI Push -pull output transformer for 10kû 
anode -to -anode secondary to match 
speakers used 

T2 Mains transformer. Secondaries 0 -240V, 
75mA; 6.3V, I.5A tapped at 4V; 6.3V, 
1.5A tapped at 4V. (A Douglas MTI is 

suitable, with h.t. centre -tap earthed. 
Operate MRI /MR2. one off each 250V end 
of the winding. LTI of MTI =6, 7, 8 

(Fig. 2): LT2 of MTI =3, 4, 5 (Fig.42). Run 
only pilot lamp off H2 as shown. Move 
V I L, R heaters to H4- chassis.) 

ENTS LIST 
Capacitors: 

CI 500pF paper 500V 
C2 8pF electrolytic 350V 
C3 50µF electrolytic 25V 
C4 0.05µF paper 500V 
CS 0.05µF paper 500V 
C6 50µF electrolytic 25V 
C7 8µf electrolytic 350V 
C8 0.05µF paper 500V 
C9 0.05µF paper 500V 
CIO 1001F electrolytic ISV 
CI I 100µF electrolytic I5V 
Cl2 25µF electrolytic 25V 
C13 8µF electrolytic 350V 
C 14 0.025µF paper 500V 
C 15 0.05µF paper 500V 
CI6 8µF electrolytic 350V 
C17 8µF electrolytic 350V 
C 18 100µF electrolytic 15V 
CI9 50µF electrolytic I5V 
C20 0.025µF paper 500V 
C21 8µF electrolytic 350V 
C22 50µF electrolytic 25V 
C23 16µF electrolytic 350V 
C24 16µF electrolytic 350V 
C25 32µF electrolytic 350V 
C26 50µF electrolytic 25V 
C27 100µF electrolytic ISV 

Sockets: 
SKI,3 Stereo panel sockets 
SK2,4 Coaxial panel sockets 
SK5,6 Mains outlet 3 -pin panel sockets 

Miscellaneous: 
LI I5H 30mA smoothing choke 
SI S.P.S.T. mains on /off switch 
FI IA mains fuse 
LPI 8V 0.15A pilot lamp 
Two elliptical loudspeakers. 6 noval and one 
B7G valveholders, preferably ceramic with 
screening cans. Chassis 16ín. x 6in. x tin. 
5 control knobs. One pilot lampholder. One 
fuse holder. Screened and mains cable. Wander 
plugs and sockets and flex for speakers. Quantity 
of wood for cabinets. Tagstrip, solder tags, 
wire, etc. 
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The really unusual point about this design is 
the PCC88 push -pull output triode in each ampli- 
fier. Few readers are likely to have been 
previously aware of the possibilities available for 
the use of this valve as audio power output stage 
as it is normally found only in television tuners. 
Most valve data lists specify the valve for no other 
purpose but some official manufacturers' notes do 
point out possible uses as power amplifier. 

The achievable power output in the type of 
arrangement described is comparable to that of 
small conventional power pentodes such as the 
ECL82 in single -ended Class A, yet operating in 
push -pull here the distortion is very considerably 
less. 

WIRELESS 419 

pentode is generally much smaller than the 
internal anode impedance of the valve at the 
operating point, so that a pentode gives no useful 
damping of any speaker resonances, etc. However, 
the internal impedance of a triode is generally less 
than the optimum anode load (internal anode 
resistance about 3kf2, optimum load 10kf2, in the 
present case), so that good damping of spurious 
resonances is obtained. 

Furthermore, even moderate mismatch into the 
anode circuit of a power pentode rapidly leads to 
marked increase of distortion except at very low 
power, whereas with a triode this effect is much 
less, especially in a push -pull arrangement as here 
used. 

FI 
Fuse lA 

L BV V-i5Ámp 

The chassis is secured 
to the panel by the controls 

ECCBI 

V2R 
CC88 I 

Ll V2L 
PCCB; 

Fig. 2: The above -chassis layout and wiring between major components. 

Moreover, the power efficiency is very good, 
being about 65% at full volume in the present 
design. The standing total anode current is, 
furthermore, for both channels together, here less 
than that of the equivalent pentode for a single 
channel. The h.t. voltage for this stage is also less 
than that normally required for a pentode output 
stage. 

All these facts lead to simplifications in the 
power supply as quite small, low- capacity items 
can be used, and they lead to the production of 
less heat, a great advantage when housing two 
amplifiers in one cabinet. There are still further 
advantages. The optimum anode load for a 

Thus, apart from the novelty of using a PCC88 
television tuner valve as push -pull audio output 
stage, there are clearly many reasons of a much 
more practical nature favouring the adoption of 
such an arrangement for low -power amplifiers. 

Critical Ratings 
The only serious problem with such an output 

stage is that the PCC88 is being driven close to 
the maximum permissible limits of anode dissipa- 
tion and anode voltage. It is most important 
indeed that the no- signal h.t. voltage measured 
between each anode and chassis does not exceed 
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the specified value of 210V. Use a meter of at 
least 4,000 ohms per volt when testing to avoid 
falsification. If the slightest excess is used early 
failure of the PCC88 is possible. 

The voltage should definitely lie between 200 
and 210V and if outside this range, e.g. when 
using modified power supply arrangements in 
using alternative components to those specified, it 
must be corrected by appropriate adjustment of 
the value of R20 in each amplifier, using series or 
parallel resistors if necessary. If large corrections 
are required the possibilities of shunting C13 with 
a suitable resistor can also be exploited. 

Whilst it is in principle possible to use almost 
any form of h.t. rectifier and smoothing arrange- 
ment with available components, the specified 
input voltage at the top end of R20 must be 
approximately maintained. Thus under no circum- 
stances use an h.t. supply of 210V and omit R20 
-this would lead to overshoot of peak anode 
ratings of the PCC88 on sustained loud signal 
passages. 

The manufacturer's specification, which 
prompted experimental work leading to the 
present article, stipulated that the cathodes of the 
PCC88 should be earthed direct to chassis and a 
fixed negative grid bias of about 6V should be 
used, giving a total h.t. current of 10mA for both 
anodes together at 200V h.t. The specified output 
power is then 1.5W for 4% distortion. 

The author developed the present modification, 
using slightly reduced fixed bias and consequently 
greater standing current. The small cathode 
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is sufficient, the more conservative rating at higher 
grid bias may be returned to. 

An elegant and modern method of achieving 
this would be to remove the existing grid bias 
arrangement, returning both grid leaks R14 and 
RI5 to chassis. The combination C12, R18 is also 
removed, being replaced by a 6V Zener diode. If 
adopting these measures make sure that a matched 
pair of such Zener diodes are obtained for the two 
channels and that the Zener voltage really does lie 
between 5.8 and 6.0V. 

The Zener diode is to be connected with anode 
to chassis and cathode to the commoned cathodes 
of the PCC88. A bypass capacitor is not generally 
necessary. 

Negative Feedback 
The combination R3 /R4 provides overall 

negative feedback for each amplifier. The values 
shown give relatively mild action, keeping the 
amplifier gain high enough for operation off low - 
input pick -ups. If the pick -up or other signal 
source used has ample output (VR2 and VR3 
seldom operated anywhere near full gain) it may 
be of advantage to reduce the value of R4, 
possibly as far as down to about lkS1. 

This increases negative feedback, reduces gain 
and reduces distortion. If R4 is made too small 
a high -pitched whistle may commence (this may 
be supersonic and only visible on an oscilloscope) 
due to phase -shift oscillation of the amplifier. 

This condition should be checked and R4 made 
at least twice as large as that value for which such 

r t. 

A rear view inside the finished amplifier, with the two speaker units in place, 

combination R18. C12 was added for safety to give 
a measure of stabilisation through additional auto- 
matic bias as the valve is being run very close to 
the tolerance limits. 

As well as paying attention to the above - 
described question of correct anode voltage the 
total h.t. current should also be checked. It must 
not exceed 15mA at no- signal. Discrepancies are 
corrected by adjusting the value of R18; a higher 
value reduces anode current. 

The circuit as shown provides a measured 
output power of 2.5W at about 1% distortion 
measured for a lkc /s continuous signal and a 
1011 carbon resistor as load in place of a speaker. 
If large and efficient speakers are used, where 1.5W 

oscillation commences. If, upon drastically 
reducing R4 or short- circuiting it, an oscillation at 
medium frequency, or motor -boating, starts, the 
phasing is incorrect. The secondary winding of 
TI should be reversed. 

When making such alterations -and in general 
throughout the entire amplifier- observe closest 
possible equality and symmetry for the two ampli- 
fiers to maintain equality of response and phasing 
for the two channels. In particular use a pair of 
identical speakers and observe identical polarities 
of the speech- coils. 

TO BE CONCLUDED IN THE OCTOBER 
ISSUE 
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COMMUNICATIONS RECEIVER 
DESIGN CONSIDERATIONS 

AGREAT design problem in communications 
receivers is that of producing a receiver with 
a large frequency coverage, consistant with 

low r.f. losses. With modern coil design, the 
greatest losses now occur in switching circuits. 

The use of turret tuning greatly reduces these 
losses, and thus enables a much wider range of 
frequencies to be covered. Turret tuners capable 
of switching two sets of tuned circuits are readily 
available as television components. However, an 
amateur communications receiver worthy of the 

) 

By R. N. Clasper 

If the tuners available have too short spindle 
extensions at the rear to enable couplings to be 
attached, the following method is effective. 

A hole about lin. diameter is cut in the back - 
plate of the tuner chassis, with the coil drum bear- 
ing as centre. Thus the rear bearing of the first 
tuner is removed completely. Again, a lin. I.D. 
bush is attached to the drum spindle. The second 
tuner shaft is coupled to this as before. When both 
tuner chassis are mounted rigidly to the communi- 
cations receiver chassis, and the coupling between 

i 3 

(A) 

name will require at least three tuned circuits - 
aerial r.f., and oscillator tuning -to provide good 
second channel rejection and improve signal /noise 
ratio. 

Fortunately, it is a relatively 'easy matter to com- 
bine two television turret tuners, to provide switch- 
ing for up to four tuned circuits. The type of 
tuner needed is that which carries sets of coils on 

biscuits", on a revolving drum. Such tuners, 
which are generally fitted with two B9A valve - 
holders, have a chassis 3 or 31in, deep. They 
should not be confused with the permeability 
tuned units, which have a chassis only 11 or tin. 
deep; as these are useless for this purpose. 

Tuner Modifications 
On many turret tuners, the shaft carrying the 

coil drum extends a small way behind the tuner 
chassis. A lin. coupling should be attached to this 
shaft, by drilling both shaft and coupling, and 
inserting a taper pin, or a bolt, after tapping both 
fittings. It is unlikely that a coupling bush attached 
by grub screws would be strong enough for the 
purpose. 

The second turret is connected directly to the 
bush by the same method. Care must be taken to 
allow sufficient space between the turrets to provide 
access for a trimming tool during the alignment of 
the r.f. stages. 

i 

Fig. I (a and b): Two arrangements for 
combining turret tuners to provide 
extra switching -in of tuned circuits. 

the two shafts is secure, the removal of one 
bearing does not affect the operation of the drum 
and coil contacts. 

The Coils 

Of the many coil designs available, it was con- 
sidered that the " Weyrad " range was the most 
suitable, because of their physical size. They are 
mounted in the coil carrying " biscuits ", already 
present on the drum, as follows: 

The original TV coil, complete with former, is 
removed from the biscuit, and the connections 
unsoldered. The coil is generally held by two spring 
clips, which should be retained. 

Modifications must now be carried out to the 
new coil, to fit it in the space available. The coil 
connection ring must be removed, taking care to 
be able to identify the wires remaining at a later 
time. A method suggested is to colour code the 
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wires, retaining the code used by the manufacturers 
for the solder tags. During this part of the work, 
take great care not to damage the wires, or unwind 
the coils even a small part of a turn. 

The four leads from the new coil are attached 
to four of the contacts on the tuner biscuit, in a 
predetermined order, which must be maintained for 
each set of coils. When the oscillator coils are 
fitted, the padders (if any) should be connected 
between the coil and contacts. The coils should be 
orientated so that the trimming core is accessible 
through the holes provided in the drum. 

It will fit reasonably well into the mounting 
brackets on the biscuit, in the position occupied 
by the previous coil. One of the original spring 
clips may be used to hold the coil in place. Wax 

i_ri_rr_ 

e 

o 
1[1417 
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Fig. 2: Coil modifications; (a) before and (b) after. 

poured over the mountings will finally secure it. 
The completed coil selection assembly is 

mounted beneath the chassis of the communica- 
tions receiver. Clearance holes are cut in the 
chassis for the B9A valveholders on the tuner 
assembly, which may he used for the r.f. and f.c. 
valves. The entire r.f, and f.c. circuitry can now he 
housed in the tuner chassis. 

Variable Tuning 

The use of a large value of variable capacitor in 
parallel with a low trimmer enables fine tuning to 
be carried out accurately, but this method is rather 
cumbersome in practice: the following method 
provides accurate, reliable tuning, without the 
difficulties, such as the inability to return quickly 
and accurately to a required frequency, inherent 
in the use of trimmers. 

The frequency band is sub- divided into fixed 
bands, and only a small variable capacitor is 
needed for variable tuning. A rotary switch back - 
plate is attached to the 300oF. linear sweep, main 
tuning capacitor. This enables the main tuning 
capacitor to be locked in seven positions, at 50pF 
intervals, from OpF to 300pF. Variable tuning was 
by means of a 50pF variable capacitor, in parallel 
with this, fitted with a good slow- motion drive and 
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calibrated scale. This system enabled tuning to be 
carried out rapidly and accurately. 

Further Uses of the Tuning Head 

Because of the reduced stray capacitance kisses 
in the turret tuner, operation at much higher fre- 
quencies is possible. A proprietary make of tuning 
coils covers the range 30 to 200Mc /s in two ranges, 
using a 50pF tuning capacitor. A 5Mc /s i,f. fre- 
quency is used. These coils can also be fitted to 
the tuner assembly, as previously described. No 
modifications to the circuitry are required in the 

HT. + 

465 465 
kcis kls 

HT HT.. AVC . 

AVC 

A G 

5 Mc/s 5 Mc/s 

Crid 

A 

FI 

A 

AVC AVC 

Fig. 3: Modifying the i.f. system by the inclusion of 5Mç's. 
i.f.t.'s. 

r.f. and oscillator stages. provided these are well 
designed. The main tuning capacitor is left 
switched to zero. capacitance, and tuning is carried 
out by the 0 to 50pF variable capacitor. 

The tuner now gives an i.f. frequency of either 
465kc /s or 5Mc /s, depending on the coils in use. 
The i.f, stages can easily he modified to cater for 
this. 

The only modification necessary to the original 
465kc /s i.f. stages is the inclusion of 5Mc's i.f.t.'s 
in series with the original ones. To keep losses to a 

minimum, they should be connected as shown in 
Fig. 3. 

At 465kc /s the additional inductance provided 
b,r the 5Mc /s i.f.t.'s will not affect the i.f. resonant 
frequency by an appreciable amount. I.F.T. core 
adjustment will compensate for this. At 5Mc /s, the 
parallel capacitor present in the 465kc /s i.f.t. will 
effectively short -circuit this component. 

In practice, the efficiency of the i.f. stages will 
be rather lower at 5Mc /s. This is surely a small 
price to pay for such a wide frequency coverage. 

Thus, by the use of turret tuning, and the capaci- 
tor arrangement described, it is possible to obtain 
better performance over the normally used ranges, 
and also, reasonable performance up to 200Mc /s. 
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simple NOISE generator 
BY CHRISTOPHER 

MANY home constructors often find the need 
for some sort of noise generator when build- 

-.- ing or repairing their equipment, particularly 
those who haven't been " In the business " very 
long, and are consequently beginning to find the 
need for various test equipment. 

The circuit to be described is that of the versa- 
tile multivibrator: it uses only a minimum of 
components, none of which is particularly critical. 
The unit can be used as an alignment aid, a fault 

Output 

Cl C2 
001}íF 200pF 

1000v.w 

220 
KR 

tracer in amplifiers and receivers, and as a Morse 
Code practice oscillator. 

The circuit is straightforward and should 
present no difficulties even for the beginner. Lay- 
out is by no means critical, but wiring should be 
as direct as possible and the unit should be con- 
structed on a four -sided metal chassis to avoid 
interference with nearby receivers. The unit emits 
an audio tone of about 10kc /s, this frequency 
being determined by the values of R1 /R2 and 

C2 /C3. 
The waveform is very nearly 

square, but slight inequalities in 
the effective capacities of C2 
and C3 and the resistances of 
RI and R3 will produce a 
slightly unsymmetrical wave- 
form which is rich in harmonics 
and may stretch up as far as 
5Mc /s or further, and are 
spaced 10kc /s apart. 

Hence, by injecting the out- 
put into the aerial circuit of a 
receiver 'Ind tuning the set over 
the medium or long waveban.i, 
a number of pips right across 
the band should be heard, all 
of which should be of equal 
amplitude. If the pips should 
fade in amplitude at either end 
of the band. then the set 
requires alignment. 

When the unit is used as a 
fault tracer, the signal is first 
injected into the anode circuit 
of the output valve, then into 
the grid circuit, and similarly 
with the preceding circuits until 
the fault has been localised. For 
use as a Morse Code practice 
oscillator, a key (which must be 
normally closed until depressed) 
is connected across R3. This 
normally involves the use of a 
key with a backstop. 

If for some reason a variable 
note is required, then R1 can 
be replaced by a ' 250kí2 
variable resistor in series with a 
68kí2 fixed resistor. The 
variable component should be 
wired on the earthy side of the 
fixed resistor to minimize hum 
pick up. 

Although a 6J6 valve was 

-continued on page 431 
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ss AC. 
Mains 
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Fig. 1 (above): The circuit of the a.f./r.f. noise generator. 

Fig. 2 (below): The practical layout and wiring of components. 

125 C 

Output Earth connections 
coax socket 

On /Off 
switch 

SI 
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BRAND NEW AM FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Chassis sloe 15 a 0; x Olin. high. New manu:., tore. Iea. 141 s 4in. in 
colours, predominantly gold. 200-250 v. A.C. onl,. 

Pick -up, Ext. Speaker, Ae., E., and Dipole Rockets. Fier push buttons - 
OFF, L.W., M.W., F.M. and Gram. Aligned and teal ed. U.I'. Transformer. 
Tone Control. 1000.1900 M.; 200 -550 M.; 88 -98 M. s. Valves EZOO rect.: 
ECH81, EF89, EABCOO, EL84, ECC85, Speaker 8 x am, and Cabinet 
to fit chassis (table model), 47/8 (poet 5/-.) 
10 x bin. ELLIPTICAL SPEAKER 25 /- to purchasers of this chassis. 
TERMS: (Chassis) 28.10.0 down and 5 monthly payments of 12.4.0. Cheap 
Room Dipole for V.H.F., 12/8. Feeder 6d. per yard. Circuit diagram 218. 
ALTERNATIVE DESIGN. L.W. 1000 -1900 M. N.W. (9 -15 Mcle): 
M.W. 190.475 M.: V.H.F. 87 -100 Mc)s.: Gram position. Otherwise similar 
to above chassis. Price £15,15.0 (care, paid). TPRMS: £3.10.0 down and 
6 monthly payments of £2.4.0. 

PUSH -PULL O.P. 
AMPLIFIER £5.5.0 

Il/- Carr.) 
Brand new 200.240 A.C. mains. 
Bass, treble and vol. controls, 
with valves EZ80, ECC83 and 
2 -EL84 giving full 8 w. Chassis 
12 x 31 x 3 /in. With o.p. Iran. 
for 2 -3 ohm speaker. Front panel 

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

LAFAYETTE BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BASE P.V.C. BASE 
ofn. Double play, 1,200 it.,, 15/- bin. Standard play 00011,,, 8/6 
Spin. Double play, 1,000 ft. 22/6 Olin. Standard play, 850ft, 11/8 
a Stand play. 1.200 ft.., 12/6 
n. Lang play, 1,800 It. ., 18/8 ACETATE BASE 

lin. Double play, 2,400 It.,, 25/- Sin. Long play, 9001t, 10/- 

' 

n. Lung play, 1,200ft. 12/8 

' TRIPLE PLAY ,in. Long play. 1,806ft 15 /- 
:lin. 4bo it. 12/8 
4in. 900 it. 22/6 MESSAGE TAPES 
lin. 1,0001). 42/8 :lin. -1500 
`din. 55)- sin. -""50. 
Siin 3,6001). 75)- Sin. -::oof t. 

P. .1 P. II- extra per reel: 4 reels ami Dyer Po +1 reee. 

3/8 
4/11 
716 

SELF- POWERED VHF TUNER 
CHASSIS. covering 88-95 Mc /s. Mollard 
pe,v,cabilit y t osier. Dims. 10/ x 4.1 x 

pi,. 
high. Valves El'l'85 and 2- FF'SO', 

n, 2 modes with FZst) ',lifter. Maine 
Oanslormer. Frilly wired and te -fed. 
ONLY 58.17.8 lean. paid). Room d,pole 
12/8. Feeds) 13d. pet yard. 

6- TRANSISTOR 
PORTABLE - Fully Built 
The " SCALA" for only £7.10.8 , 

s paid. h!. x 2 y 0 n. high. Choice of 
coat nrs. }textile. M.W. and L.W. 
Ferrite aerial. Battery 219 extra. Printed 
circuit. Nicely styled. A professional 
job. 311 in. speaker. Fully tunable M.W. 
and 1.,W. Superhel circuit. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 range) 90v. 15 IBA .soil 1.4v. 125mA. 
42/8 141- post). 2110 -250v. A.1'. Also fol 250 IDA. 1.4 v and 90v. IS mA at 
same orce. Two separate units to replace existing batteries, 4 x 2; x 21 in. 
and 3x2/ x 1/ in, 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED, TESTED BEFORE DESPATCH. 
Terms available on Items over £5. Seed lid. (stamps will do) for '20 page 
Illustrated catalogue. Delivery by return. C.U.D. 2/- extra. 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 

I :. uret overseas orders cannot be executed. 

GLADSTONE RADIO 
NOTE NEW ADDRESS:- (CLOSED 

66 ELMS ROAD, ALDERSHOT, Hants. WED.) 
(2 mine. from Station and Buses). Aldershot 22240. 

"REALISTIC 
'SEVEN' 

7 Transistor supe)b.,,. 750 
Milliwatt output, 4 -inch speaker. 
All components mounted on 
single printed cireolt board 

in one complete 
aassembly. Plastic cabinet. with 

lug handle, Pine 7 x 10 .e 

:ta. in. External Socket for ear 
aerial. Ferrite rod aerial. 
Price for the romplese parcel 
including Transistors, Cabinet, 
Speaker. ere. and full Con- 
struction Data: £5.19.6 P. l P. 4/6 

.... 

.._...,- 
.... _«._.-._ 
`^--+r»._,---`-.".^-- .-'-.""'- 

`"'"'s 

PP9 Battery 3/9. Data and insert e- 
lions separately 2 /3. Refunded i. 

u purchase the parcel. 
Any parts supplied separately. - 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED CIRCUIT. 4in. x 2,in. 1 /in. over transformera Output for 
3 -ohm speaker. Suitable for microphone, record player, guitar and 
intercom. 9 volt hm tery required. Frequency range 100 Bps. to 25 Kcpe. 
Push -pull ,eu tut .. R. In -, cil. I /,mn sheet provided. Fully wired , s 

ready for ,., 29/8: 1 watt, 41/ -. P. 8 P. 210. 

SINGLE RECORD PLAYER 
USING EMI DECK 
AND PICK UP 
4 speed, 200/240 v A C Valves, rectifier 
and ECL82 Cab. size 12 e 111 x 5} in. 
attrae. coloured imitation leather finish. 
Takes 12 in. records. 27,19.6 care. paid. 

ALTERNATIVE TYPE OF SINGLE 
RECORD PLAYER available, using 
BSR 11127 motor and pick up on one 
piafe. Valves 11V85 and UCL82. tab, 
size 1:1/ x 1:1 x 5.1 in., red or blue resine. 
Takes 12 in. records. Price 28.9.8, 
caer. paid. 

PROTECT AGAINST FIRE. AUTOMATIC FIRE r >; ALARM 
Sounds siren when air temperature reaches 
1 S`F. Measures 6 x 21 x It m, Only 27/S. 
Post 2/ -), Or iu Kit Form with calibrated 

Bimetal t ontarts 22/8. (Poet Si"). 

5 WATT AMPLIFIER 
Our price ONLY 581- (post 55.); a into hundred on/y; valves EPOS and 
10,84 with metal reedier: 6 x 4 x If in. high (Sin. over EL84)_ Malus 
trans. and op. with vol. and tone controls: occult: co -ax. input. 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
1/ watt type. With bin. e 4in. speaker. Baille 13/ x 74in. 200.241. s .4.51. 

I:C.I..02 and P.eetitfer. Tone and Volume. Ou /off switch. Two knobs. Ready 
to play, 49/8 post 51. 
4 watt type. Valves UY85, UF80 and 111.84. 200.240 v. A.C. Covered 
hurtle 1:14 x 7liu. Ili in. speaker), :i iront controls: basa, treble, or: -un -vol., 
00/-. pisst 5 /. Rouble wound mains transformer. 
Cabinet tu lit either type wit b plain motor board £3 rare. pd. Complete 
-ont player in hemltilulii styled cabinet, fully built (NOT A KIT) 

£10.17.6. with l'.A 14 4 -speed autochauger, or with Garrard Autaaóm 
4-speed alitys.hanger, £11.5.0. 
Single Player in Cab.. 13;. s 13 x 5 /in. B.S.R. Monarch 4 -speed deck, 28.17.6. 

QUALITY PUSH -PULL OUTPUT AMPLIFIER 
Chassis 10 s 7/. x 7.io. high over trans. Used, guaranteed and fu excellent 
order. New valve !E /.40, E Cí05 and 2 x EL4I; S watts. Shins trans. 
tapped 2011 -255 volts. O.p 'Trans for :1, e and 15 ohm+. Choke smoothing 
0u/oil/vol.. and tune controls. l'oc toners, Record Players, etc., 23.15.0 
Y. k P. 0 / -. We can modify 'er Guitar input for 15/- extra. 

TAPE RECORDER AMPLIFIER 
Fully built. Front panel 12_ x rin. Chassis size 101 x .5 x 4in. Valves FF86, 
EC4283 coil 21/1.54. Controls II) Mll:. Vol. (2) Toner/P.P. Vol. I:t) Play 
back or monitor. (4) 'l'une. '2 jack sockets for 'Noel-IPA/. and ®1C- switch 
for superimpose. Separate power pack containing transformer and rectifier. 
For Collaro studio deck only. Priée 28.14.0 (6 /- P. & P.). 

4-SPEED AUTOCHANGERS 
BSR -ÚA14 25.19.6 
GARRARD AUTOSLIM 28.10.0 
STEREO 27. 5.0 
Al'TOOLIM DE LUXE ATO £10.19.6 
STEREO 211.10.0 

Carr. 5/- each 

13 x 8 in. LOUDSPEAKER 49/6 (poet 316). 
Three ohm. Ceramic magne) of latest type. BRAND NEW. 

HEATER TRANSFORMER 
Mains Input giving 6.3v. '2 amp. Size 21 20 x lin. (21m. over winding), 
5/6 ea. Less 10% for 12, or 20% for 50. P. Si P. 2/- for 1 to e, poet free 
more than six. 
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AN OUTSTANDING NEW PAPER DIELECTRIC CAPACITOR 

Temperature rating: -40'C to +85 °C 
DESIGNED FOR THE 

-3y« I- Clean, rigid, plastic moulding L 
111 p Withstands excessive vibration 
fi 

aImpervious to moisture 

Capacitance available up to 0.33µF 
Voltage range up to 1000 at 85°C, 1,500 at70 C 
Cap. Tolerance at 014F +25% 
Power Factor less than 01 at 1000c at 20 C 

HIGHER TEMPERATURE RANGES 95 

For full technical details 
send for TC.C. 
Bulletin No. 89R. 

THE TELEGRAPH CONDENSER CO. LTD., (Head Office & Works) North Acton, W.3. Tel: ACOrn 0061 
(also at) Chessington, Surrey Bathgate, Scotland 

90 

85 

80 

75 

70 

65 

60 

HOME RADIO CATALOGUE 
New Edition! New Policy! 

With the arrival of the 10th Edition of the famous Home Radio Catalogue we announce a fresh 
policy. The new price of 5/- will just cover, the cost of the paper and printing, but on the first page 
of the catalogue you will find 5 coupons, each worth 1/- if used as directed. Briefly the system 
will operate thus: for each complete £1 of your order you enclose one of the coupons and deduct 
1/- from the money you send. There is no time limit so if you purchase £5 worth of components 
from us -even though spread over several 

years -your catalogue will have cost you PLEASE WRITE YOUR NAME & ADDRESS IN BLOCK CAPITALS 

nothing! 

We need only add that our new Catalogue 
is bigger and better than ever ... so fill in 

the Coupon, enclose 6/- (5/. plus 1/- postage), 

and pop it in a letter box right away! 

NAME 

ADDRESS 

HOME RADIO LTD., DEPT. P.W., 187 LONDON RD., 
MITCHAM, SURREY 
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on the 
Short Waves 

A MONTHLY COMMENTARY BY J. GUTTRIPGE 

AMONGST shortwave listeners, the most 
popular way of reporting on a particular 
signal is to use the SINPO code. As mentioned 

last month, the letters stand for Signal strength, 
Interference. Noise, Propagation disturbance and 
Overall merit. Each of these is marked out of 
five. 

In the case of signal strength, the five grades 
are: 5 excellent, 4 good, 3 fair, 2 poor and 1 

barely audible. If your set has an S- meter, deter- 
mination is easy. On a set with a " magic eye " 
tuning device you can adopt an arbitrary measure- 
ment depending on the degree of closure of the 
eye. However, if your set has none of these devices 
you will have to estimate the signal by comparison 
with others. Remember when doing this level- 
ling out effect of the automatic volume control. 

Degrees of interference are, 5 nil, 4 slight, 3 

moderate, 2 severe and 1 extreme. As a guide. 4 is 

often given by a station on the next channel (5kc /s 
away) although a very powerful neighbouring 
signal or jammer splash might rate 3. Where two 
stations of about the same strength are operating 
on the same channel, they often rate 2. Complete 
blotting out of a weak signal by a very strong one 
of course gives a rating of I for the weak signal. 

Noise is rated on the same basis as interference, 
with which, however, it must not he confused. Two 
main types of noise affect the short wave listener. 
The first of these is " hiss ". You will find this to 
be strongest on a band not supporting propagation 
-e.g. the 13m hand after dark. The other is 

" atmospheric " or " static noise ". This is pro- 
duced by lightning. It can he quite strong even 
when there is no storm in your vicinity as it can 
be propagated over great distances like broadcast 
waves. Noise can also -he man made. Examples of 
this are produced by car ignition and electric 
motors. However, as this is purely local it can he 
disregarded when reporting to stations. 

Propagation is also marked on the same scale 
as interference and noise. Because of the difficulty 
for the listener of estimating this accurately. F for 
fading (SINFO) code is becoming used more and 
more here. Fading is rated 5. 0 -1 fades per minute; 
4, 1 -5 fades per minute: 3. 5 -20 fades per minute: 
2, 20 -60 fades per minute: 1, 60 or more fades per 
minute. 

Finally we have overall merit which is really 
self explanatory and could almost be termed 
" listenahility ". Here the ratings are 5, excellent, 
4 good, 3 fair, 2 poor and 1 unusable. 

Jamming Relief 

Further good jamming news from the BBC is 

that its Bulear'an transmissions are now free of 
deliberate interference. 

28 Mc/s Opening 

In the evenings the 10m amateur band is now 
opening up a bit, enabling European stations to 
break through. On a recent evening, hams in 
Germany, Hungary, Portugal and the Ukraine 
were audible in London. 

BC News 

A. M. Woodlands, of 7 St. Michaels Avenue, 
Clevedon, Somerset. has reminded me of La Voz 
de los Andes, Ecuador, and Radio 4VEH, Haiti, 
which I omitted from the list of stations having 
DX programmes. He says also that Radio Lisbon 
and the Korean Broadcasting System are to start 
such programmes. Peruvian stations he has logged 
recently around 2300GMT include Radio Universi- 
dad and 6,235kc/s, Radio Cuzco on 6,250kcjs and 
Radio Tuantisuyo on 6,265kc/s. Mr. Woodlands, 
incidentally, is the British representative of the 
Benelux DX club, which he says aims to cater 
especially for the newcomer to shortwave listening. 

La Voz de los Andes, call HCJB, mentioned 
above. is one of the easiest South American stations 
for the newcomer. Try listening on 15, II 15 / 17, 

890kc /s from 1900-2030 when there is English, 
2030 -2100 when there is Swedish and 2100 -2130 
when there is German. Address of this station is 

Casilla 691, Quito, Ecuador. 
Further North, in Cuba. Radio Habana Cuba, 

Apt. Postal 7026. Habana. has a programme in 
French from 2110 -2140 on 17.855kc/s. 

Most of the main American baseball games are 
transmitted by AFRS, New York. using Voice of 
America transmitters. The station's schedule is 

1430 -2245 on 15,225/15,280 kc /s and 1800-2245 on 
17.845kc/s. 

A lesser known North American station is 

WINB. P.O. Box 8828, Philadelphia. From 2000- 
2200 it is now usine 11,795kc/s. Reception reports 
are being requested for this transmission. 

A rearranged European service is now being 
aired by the Canadian Broadcasting Corporation, 
P.O. Box 6000. Montreal, Canada. English and 
combined English and French transmissions are at 
1100 -1230. 1515 -1530. 1630 -1700 on 17.820/ 
15.320kc /s, 1230 -1315 on 17.820/15320 
/11.720kc/s and 2045 -2100 on 15,320/11,720/ 
9,630kc / s. 

Because of interference. Radio New York World- 
wide is now using 11.800kc /s instead of I1.825kc /s 
from 1200 -1815. and 15,440kc /s in place of 
15,445kc/s from 1200 -2154. 

Readers' Reports 

We welcome reports from readers ort ham or 
BC DX for inclusion in this column. May we hear 
from you? 
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A MULTIMETER design 
incorporating an Electronic 

OHMMETER 
THE meter to be described here was designed 

with a number of points in view. It had to be 
easily and fairly cheaply constructed and its 

accuracy had to compare favourably with commer- 
cial units of similar design. The finished meter has 
a sensitivity of 1,00011 per volt and has 24 
ranges. It covers 0- 3,000V a.c. and d.c.; 0 -1A d.c., 
and can measure up to 10Mí on the resistance 
ranges. 

Two circuits are given for the ohms ranges and 
the constructor may choose which circuit he 

4 

BY 
M. SAUNDERSON 

prefers. The electronic unit provides a linear, for- 
ward- reading scale and can measure up to 
10Mí with only a small battery voltage 
applied. The other ohmmeter unit to be described 
is of the more usual variety and will read up to 
about 40kí or so. This latter unit has not 
actually been constructed by the author but the 
circuit is included for the benefit of those who do 
not require the electronic version. 

Layout and construction are not important and 
the meter may be built in any form the constructor 

chooses. For those who wish to 
follow the author's design, how- 
ever, the accompanying diagrams 

o r--- 

I 
I 

i I 

I , 

I , 

L _ _ J 
Tofit 

standard bush 

VR1 
Set zero 

Dotted lines indicate position of batteries O 
on panel, These are held in by their wiring 

Ohms 
range switchr------ --1 

S2 

2ie r---r--- 
L _ _F. _-_ J 

Ohms 
function 
switch 
- 55 

To fit 
standard bush 

VR2 
Set FSD 

Is- ie --1.. 
-J L 

o 
24 , 

I 

Hole to suit toggle switch 

Fig. I (above): Details of the paxolin ohmmeter (electronic) panel. 

Fig. 2 (below): The voltage and current ranges panel. 

1. 

3" 

' -,1 , 
8 solder ta9ged 

bolts fitting shunt 
resistors 

range witch 

To fit standard 'j" --o- 
bush 

Al ho es 6BA clearance unless t 
Otherwise marked _ 1 -kg 

give all the necessary measure- 
ments and information. 

It will be seen that the wiring 
is done on a number of small 
panels, these should be of paxo- 
lin or some other plastic insula- 
ting material. 

This sub -wiring method is 
adopted to simplify overall con- 
struction. In the prototype meter 
one long tag panel was used 
originally but this was found to 
complicate rather than simplify 
wiring and so this method has 
been abandoned in preference to 
the smaller units. 

Electronic Ohmmeter Panel 

In Fig. 1 details are shown of 
the panel on which the electronic 
ohmmeter is constructed. Those 
constructors who do not wish to 
use this unit will need to use 
a different instrument front 

panel layout to that shown in Fig. 3. No 
detailed wiring instructions are given for this 
unit as it is thought that anyone wanting a multi - 
meter would be able to wire it from the circuit 
diagram. 

It is recommended that colour coded leads about 
8in, long should be left " floating " for the input 
and output connections to the electronic ohmmeter 
panel. These will be wired to the function switch 
after the other panel and switches have been fixed 
in position. A recommended colour code is: Input 
positive -blue, Input negative- white, Output 
positive -red, Output negative- black. 

The standard resistors, i.e. those marked Ra, Rb, 
etc. should preferably be 1% high stability types 
although this is not imperative. 
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Holes to match input 
terminal fixinglboits 

O -9 
H1+ 

J53 
AC /DC 
switch 

1"--.1 
S1 

function 
selector O 

S4 

V and I 
range 

Holes to suit 
V -I panel 

V and I panel 
behind 

to.front panel 

L' 

ro 
Ohms 
range 

I s 

i 

Lo 

Set 
zero 

V R1 
Ohms function 
toggle switch 

S5 

Set 
FSD 

VR2 

4 cut -outs to match controls on 
Ohmmeter panel 

429 

Fig. 3: Main front panel with 
positions of sub -panels. 

Voltage and Current Panel 

The second sub -stage is the volt- 
age and current unit, and this 
should also have colour -coded 
leads as previously described. The 
series resistors in this stage must 
be 1% types, as it is on these 
components that the accuracy of 
the voltage ranges will depend, 
The shunt resistors need not 
necessarily be high tolerance 
types as they are used in the o 

I universal shunt arrangement. Of 
course, the higher tolerance 
components used. the greater will 
be the final accuracy of the com- 
pleted instrument. 

When these two sub -assemblies 
have been wired they may be 
mounted on to the front panel as 
shown in Fig. 4. 

The next step is to wi-e the 
function selector switch SI. This 

ó 
is probably the most difficult part 
of the whole construction. The 

r switch used in the prototype 
model had the connections to 
the four poles in the centre of 
the switch wafer. If this type 

of switch is used connections may be made in the 
following way. Turn the switch anti -clockwise 
and carefully examine to determine which fixed 
contact the moving contact comes to rest on. The 
four fixed contacts thus identified will be referred 
to later as the " x " contacts. 

Now turn the switch one position clockwise and 
note which fixed contacts are selected this time. 
These will be referred to later as the " y " contacts. 
The remaining four fixed contacts will he called 
the " z " contacts in later reference. The four 
poles will he called 1. 2. 3. 4. counting clockwise. 
in the wiring instructions, which follow Short 
tag 1x to tag 2, and tag 4x to tag 3x. Solder the 
positive input lead to the VI unit to tag ly. Solder 
the negative input lead to the VI unit to tag 4y. 
Next solder the output leads from the saule unit. 
positive and negative to tags 2y and 3y respectively. 
This completes the wiring of the voltage and 
current assembly. 

The next stage is the wiring of the ohmmeter 
section. Solder the input leads to tags Iz and 4z 
(the polarity of the connections is irrelevant in this 
case) and the output leads to tags 2z and 3z with 
the positive lead going to tag 2z. This completes 
the ohmmeter wiring. 

The a.c. /d.c. switch S3 is the next to he wired 
into the circuit. The operation of the switch should 
again be studied to see which fixed contacts are 
in circuit in which switch position. When the 
switch is turned anti -clockwise the two contacts 
selected should be marked in some way to facili- 

Front panel 

Ohms range switch 

Sub panel 

S5 

Spacers cut so that the bush on 
the toggle switch just shows 

through Iront panel Fig. 4: Mounting details of the electronic ohmmeter panel. 

www.americanradiohistory.com

www.americanradiohistory.com


430 PRACTICAL WIRELESS 

FRONT 
PANEL 

SID Function 
switch 

September, 1964 

RB 

R10 
30 

1 

V 

00 
R11 

e-VVVVV4-O 
3OOv 

R12 
S4A 

R13 
o00V 

OtOOmA 

I VOLTAGE AND CURRENT PANEL 

9V 

T 

R1 R2 

a 

10M 

O 

S4B 

tA 

1rnA 

100-mA 

1OOmA - 

R5 R6 

1k 

S2A PiOOII 

toony, S2B 

1k 

10M 

10 100 
1 

k k 

Rc Rd Re Rf 

ELECTRONIC 
OHMMETER 

PANEL 
1.5 

Set 
FSD 

Reado S58 

TRI 
OC 71 

VR1 
50 
kfl 
Zero) 

Fig. 5: The complete multimeter circuit. 

tate indentification later. The switch may now be 
wired. 

If the constructor has a commercially made 
meter rectifier to hand this should be used: how- 
ever an improvised rectifier may be made by 
wiring four germanium diodes in a bridge circuit. 
This will not be as accurate as a commercial com- 
ponent but it will function reasonably well. 

Wire the a.c. sides of the rectifier to the two 
fixed contacts previously marked. Wire the positive 
and negative sides to the other fixed contacts. 
Study the switch again and see which moving 
contact makes on the positive side of the rectifier. 

----- - - - - -j 
Wire this pole to the positive meter terminal and 
wire the other pole to the negative side of the 
meter. The a.c. side of the rectifier which connects 
to the positively wired pole should now be wired 
to pole 2 on the function selector switch. The other 
a.c. connection to the rectifier should be wired to 
pole 3 on the function switch. When the switch is 
turned so that the moving contacts are making on 
the a.c. side of the rectifier the meter is connected 
for d.c. measurement. All that now remains is to 
connect pole 1 on the function switch to the 
positive input terminal and pole 4 on the function 
switch to the negative input terminal and the meter 
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is complete. 
When using the electronic ohmmeter a certain 

order of switching must be followed. This order is: 
1 Switch function switch SI to "R " and toggle 

switch S5 to " Set F.S.D."; 
2 Short input and put toggle switch to "Read ". 

Set zero by adjusting VR1; 
3 Set toggle switch to " Set F.S.D." Remove 

short. Insert resistor to be tested and adjust 
VR2 potentiometer for F.S.D. on the meter 
scale; 

4 Put toggle switch to "Read " and read off 
value of resistor directly on the scale; 

5 Switch function switch from the "R " 
position, and remove test resistor. 

This may seem long and complicated but in 
actual practice the setting up operations take only 
a few seconds and after operating the unit a few 
times one does it automatically anyway. 

When reading un- marked resistors it is essential 
to start on the highest range and to work down. as 
a test resistance greater than the internal standard 
will cause a current greater than one milliamp to 
flow through the meter and damage may occur to 
the meter. If when testing a resistor a full scale 
reading is obtained when switched to " Read ". 
this is an indication that either the meter is not 
switched to a high enough range or else that the 
resistance is open circuit. Similarly a reading of 
zero when switched to " Read " indicates that the 
resistor is short circuit. 

When constructing the ohmmeter the values of 
the resistors in series with the standard resistors 
have to be found by trial and error as these will 
depend on the transistor used. To find the value 
required insert a test resistor of equal value to that 
of the standard resistor. Adjust the " Set F.S.D." 
control VR2 to its half -way position and vary the 
value of the series resistor until a full scale reading 
is obtained. It is best to start with a resistor about 
ten times greater than the standard and to work 
downwards in value until f.s.d. is obtained. 

Overload Cut -out 
It may be good idea to fit some form of over- 

load cut -out to the meter. Although the author has 

COMPONENTS LIST_ - 
Switches: 

SI I 4p, 3w, wafer switch (see text) 
52 12p, 6w, wafer switch (only for electronic 

ohmeter) 
S3 R 2p, 2w, wafer switch 
S4 12p. 11 w, wafer switch 
55 1 2p, 2w, toggle switch (only for electronic 

ohmeter) 
Potentiometers: 

VRI 50162 Lin. VR2 25k12 Lin. 
Meter: 

I mA, F.S.D. 10012 
Resistors: 

Ra 
Rb 
Rc 
Rd 
Re 
Rf 

R7 
R8 
R9 
RIO 
RII 
R12 
R13 
R14 
RIS 
RI6 
R17 
RI8 

0052, I% RI* 20°ó 
k12, I% R2* 20% 
Ok12, I°;, R3* 20% 
00ki2, I°, R4* 20% 
Mil, I% R5* 20% 
OMi2, I% R6* 206,° 

3k52, 1°,, high stab 
IOktì, I";, high stab 
30kil, I°;, high stab 
100k LI, l'; high stab 
300ki2, I% high stab 
IMQ, IW, I% high stab 
3M Ii, 3W, 1% high stab 
9kí2, Igo, 
9000, I% 
9012, 1%-1- 
1012, 1 % -I- 
22kII, 20% 

* see text wirewound 
All resistors gW unless otherwise stated 

Transistor: 
Trl Mullard, 0071 or equivalent 

Miscellaneous: 
Knobs, connecting wire, so'der etc. 

not actually tried this it is imagined that a relay 
designed to operate at 1mA could be utilised by 
wiring it as a switch in series with the coil in the 
instrument. This. of course, would be in effect a 
resistor in series with the coil and different series 
and shunt resistors would have to be used in ore: 
to counteract this. 

SIMPLE NOISE GENERATOR 
-continued from page 424 

used in the original design, there is no 
reason why other double triodes such as the 
octal based 6SL7, or the 6SN7 should not 
be tried. if required, a battery version could 
be built around a DCC90,. or a similar valve, in 
which case, R2, R6, C4, MR, and TI become 
unnecessarÿ. 

In the author's model. the unit was built into a 
wooden box 2I-in x 5in. x 6in. with the tone control. 
on /off switch, sockets for key. and coaxial and 
jack output sockets mounted on a front panel 
made of " Formica ". However. this was rather 
cramped. and a slightly larger cabinet is advised. 

It is important that an isolated power supply is 
used. and not the " live chassis " type of power 
supply where one side of the mains is connected 
to the chassis. Such an arrangement would prove 
extremely daneerous if the unit were to he used in 
conjunction with a.c. /d.c. set. Mains transformers 

A SIMPLE AF RF NOISE GENERATOR 
COMPONENT LIST 

VI 616, 6SL7, 65N7, DCC 90 etc. (see text) 
CI 0.0I mF 1000V paper 
C2, 3 200pF ceramic 
C4 81.LF 350V electrolytic 
RI, 3220k11 (see text) 
R2 7552 
R4, 5 22k 12 

R6 2.2k12 
MR Any metal rectifier with a rating off 250V 

20mA (or higher) 
TI Secondary: 175 -250V, 20mA 

6.3V, 0.6A 
SI Double pole on!off switch 
Case, chassis, output sockets, etc. 
All resistors -L 20% -1W carbon 

imitable for the unit are often advertised as con 
verter transformers in the 'columns of this 
magazine. 
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efficient 
HEAT SINKS 

for transistor work 

O 
NE of the main difficulties encountered in 
soldering transistors and other semi- conduct- 
ing devices, is ensuring that the device is not 

damaged by heat, either being radiated from the 
soldering iron, or conducted by the lead wires to 
the device. The former is easily overcome if the 
iron is held above the transistor and as far away 
from it as possible, as shown in Fig. 1. 

It is usual, unless the leads are reasonably long 
and a low -power iron is used, to use a heat sink 
on the lead being soldered. The most commonly 

Fig. 1 (top): With an unprotected transistor, the iron 
should be kept as for from the body of the component as 
possible. Fig. 2 (bottom): Using pliers as a heat sink. 

Fig. 3: A commercial heat sink. 

By E. H. Green 

used heat sink is a pair of thin -nosed pliers which 
are used to grip the lead being soldered as shown 
in Fig. 2. The disadvantage in using pliers is that 
it is difficult to hold the pliers and transistor steady 
while at the same time holding up a circuit board 
and applying the soldering iron. 

The only commercial heat sink I have seen is 
the one made by X -Acto, USA, which clips on to 
the lead and is made of high- conductivity 
aluminium- copper alloy, as shown in Fig. 3. 
Although the force.applied in holding the lead is 
not so great as that used with the pliers, it is 
nevertheless quite an efficient heat sink. 

A simple, yet highly efficient heat sink can be 
made from a standard or miniature crocodile clip 
by first filing off the teeth and then gluing pieces of 
thick felt in the jaws, one on each as shown in 
Fig. 4. Bostik or any other similar glue may be 
used. In use the heat sink is dipped into water to 
soak the felt and then simply clipped on to the 
lead being soldered, as shown in Fig. 5. It thus 
provides intimate contact with the lead and cools 
by evaporation of the water as the lead heats up. 
Provided the pads are kept reasonably damp, the 
sink is many more times efficient than many of the 
usual devices. 1111 

Fig. 4 (top): A crocodile clip fitted with felt pads. 
Fig. 5: The heat sink in use. 
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INCREASE 

YOUR 

KNOWLEDGE 

tt 
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: 
A.M.I.E.R.E.; City and Guilds Telecom. 
Technicans, C. & G. Radio and T.V. Servicing 
(R.T.E.B.), and P.M.G.'s Certificates. C & G. 
Radio Amateurs' Certificate. 

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 Signa. Generator 
and High Quality Mobite.ster. At the end of the course 
you have invaluable practical equipment and a turd of 
personal knowledge and skill. ICS Practical Radio 
Courses open a new world to the keen amateur. 

LECTRONIC ENGINEERING 

RADIO AND TELEVISION 

ENGINEERING 

ELECTRICAL ENGINEERING 

f1.0101.1 S01gglltO"ON 

433 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to com- 
plete your technical qualifications, or further special- 
ised knowledge, ICS can help you with a course 
individually adapted to your requirements. 
There is a place for you among the fully -trained men. 
They are the highly paid men -the men of the 
future. 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 wi,l receive the FREE ICS Prospectus Fisting the 
examinations and ICS technical courses in radio. television 
and electronics. PLUS details of over 150 .specialised 
subjects. 

1 
PLEASE SEND FREE BOOK ON_...__.._..__ .._.____..__..,___._.._........ I 

NAME 

ADDRESS 

OCCUPATION........_......_.._... ....__......._........_......._ AGE....._...._._.._.._.._... 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept 170.: NTERTEX HOUSE. PARKGATE RD. London SWII I 

9.64 --33s,ß 
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\UNUSUAL 

SINGE SPEAKER 

SYSTEM 

A 

CONCRETE 

COLUMN 
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 £6.14.2 including 
purchase tax. 

Price E4.18.0 for IO" model. Recommended 
10 "units -Super 10 /RS /DD E10.18.8; Golden 
10 /R /SDD £7.17.5; 10" Bronze /RS /DD 
£4.12.9. Prices include purchase tax. 

Suitable concrete pipes can be purchased 
from builders' merchants at about 12/6 
and 17/6. 

Descriptive leaflet free on request from 

WHARFEDALE WIRELESS WORKS LTD. 

IDLE BRADFORD YORKSHIRE 
Grams: "Wharfdelr' Bradford 

Phone: Idle 1235'6 

DE -LUXE RECORD PLAYER KIT 
Incorporating a 4 sp. ,urr :ti,I Ant,,-tlhm 
unit and Mallard late,( 3 o. amplifier (ECLSO 
and EZSOI. vol., bass and treble controls, 
with 6 s Sin. 10.00(1 line speaker. Superb 
quality reproduction. Contemporary styled 
two -lone cabinet. charcoal grey and oil -white 
with matching blue railer. Complete Kilts 

Size 1711n, x lOin. s 8in. £13,19.6 
Carr. & Ins. lib, - 

Cet. and Coast. details 2/6. (Free 
with kilt. FRONT SECTION, 
which houses amp. and speaker Is 
detachable from cabinet. Price, 
as separate unit for stereo, 
85.17.6. Carr. 5/ -. 

STANDARD RECORD PLAYER KIT 
USING BSR.UA14 UNIT. Complete Kit 
£11.16.0 plus 7'6 carr. Rcadv -t rr 
amplifier and 7iu. MA quality speaker 
and O/I' trans. £3.19.6. Cal r. 2i0' or Ceramic, ft7' R9A un- ESN U.A14 Unit £6..tnn l'ars, and 
ins. 5/ , skirted, 9d. Hilt. B9A skirted 11 

Rexine covered 2-t on 
nmroon mot cream size la N I4 

oath all . plus await 
record player unti fg b vi 
x : I in- 59/8. .. r. and n.. 

BARGAINS GARRARD 
PLAYER UNITS 

SINGLE PLAYERS: Car . 1 
al< t l SRPIa I gns, 
Model 4H1' £16.10.0 l'arr, 7 /fi. 

AUTOCHANGERS: 4 speed. Carr. 
"Aolaslini" Model 26.17.6. 

Latest Model A'íe, with transcrip- 
t lon a 

r 
u plu {-In head. mono. 

30 gns. St ere. 11 en-" 

EXPANDED ANODIZED METAL 
Attractive gilt finish ti 

n 
x tin 

diamond mesh 4/6 sq. ft. Multiple 
of riin. cat. Max. s s e Oft. s 3ft, 
47/6 plus cart. Ditto smaller mesh 
4/6 sq. ft. Multiples of 12in. only 
Max. srze 3ft. z 2it. 27/8 plus care 
TYGAN FRET (Various pasta 

Vyu 2/- sq. ft. Any size to bin. cut air ditto 2/- nl. it. 

RECORDING TAPE 
Famous American Columbia (CBS) 
Premier quality tape at BARGAIN 
PRICES. A genuine recommended 
Quality 'Pape -TRY IT Brand 
new. boxed and fully guaranteed. 
Fitted with leader and etop foils. 

Standard Double Play 
5in.0ooft. 13/- 1,2ollit. 31/6 
5;7in. sauf(. 16/- 1,x0011. 37/6 
lin. 1 200ft. 21/- 2.400ft. 47/6 

Poet 
e 

Pack. 
Long Play per el, li- 

5io. 900ft. 17 /6 plus lid. ea 
5;in. 1,200ft. 19 /8 for additional 
7' 1,000ft. 28/6 reels. 
SPECIAL OFFER. Sin. Me -ssage 
tape 13011. 3/9; 8in. L.P. 225ft. 
4/9; Sin. D,P. 300ft. 6/6. P. & P. 
per reel O 1. 

TAPE REELS. blairs. urplus 
`n. 2/3; -'in. 21 -; 5in. 2/ -; 4iu. 
2/ -; 3in. 1/3. Plastic .pool con. 
tainers, 3in. 1/3; .5' 1/9; ' 
2/ -; 7in. 2/3. ALL TAPE ACCES- 
SORIES STOCKED. 

ENAMELLED COPPER WIRE -Db, 
reels 14g -20g. 2/6; 22g -21g, 3 / -; 
30g-34g, 3/9; 30g -38g. 4/3; 39g -40g. 
4 /8, etc. 
VALVE HOLDERS -lot. Oct.. 6d. 

1; 871. with Can 1/6; BOA with 
1/9 cic 

STYLUS REPLACEMENTS. Diamond 
sigh for L P. or Stereo, for all pap. 
tai ,s. Bolt Collar. Gafrarl cl, 
1113 ca. Gt.l. 12 tufts. s.PPII l l: PI 

dot,,. 5/3 t . f'omp. range n , k. 

TAPE DECK BARGAINS 

BSH MONASDtC.. 'lore rD;. 
Twin-ir.ack £'.7.0 
Fmu-track £9.10.0 

COLLARD STUDIO 3 -SPEED 
DECK 

Twin -trank 210.10,0 
four -track 114.10.0 

ar 7 el 

4Á30d F.M. TUNER UNITS 
I" eiooer. approved kits -ail.rlre. 
FMTl. 5 gns. 4 valves 20/ -. 
FMT2. £7. 3 vo lves 35/ -- 
ITV Mercury, 10 gns. 3 valves 22/0. 
ITV2. £13.19.6. 4 lees 20/6. 

NEW JASON F.M. HANDBOOK 
2 /6. 43 hr. Alignment Services. 

Condensers- Silrcf SLea. All values, 
2pF tu LOaupF. 8d. each. Ditto 
Ceramics 9d. 'Pub. 45(i v. T.C.C. 
etc., 0.001 mid. to 0.01 and 0.1/ 
3.50 v. 9d. 0.02 -0.1 /500 v. 1 / -. 0.25 
Plant, 1 /6. 0.5 T.C.C. 119, etc. etc. 
Close Tol. S /Micas -10 ;ó 5pF- 
500pF 8d. 000- 3,000pF 1/ -. 1% 
2pF -100pF 9d. lirOpF -600pF 11d. 

5017 5,ollllpl' 1/6. Resistors - 
Full Range l0 ohms -10 meg. 
ohms 20"(, i and rs1V Sd., ;W bd. 
IW (id., 2W 9d. 10% rW and ! W 
4d., Hi -Stab. 5 % r W #W 8d, 1 100 
ohms -1 nfeg.l. Other values 9d. 
Hi -stab. 1% /5V, 1/0, etr., etc. 

PRE -SET POTS ,knurled slotte 
knob) all values 23 /rams W 2 me . 

8 / -. 

VOLUME CONTROLS -5K -2 Meg. 
ohms. Silo. SI'1N ULI:S, MOR- 
GANITE MIDGET TYPE. 11ín. 
dia. l;uar. 1 venr. LOG or LIN 
ratios, less Sw. :3 /.. D.P. Ste. 4 /6. 
Twin Stereo lees Sw. 8/6. Some 
values with D.P. Sw. 8/6. Special 

KNOBS- Modern Continental Types 
Brown or Ivory with Gold Riog 

dia. 9d. each. 1tin. 1/- each. 
Brown or Ivory with Gold entre 

dia., 10d. each; 1;ie,. 113 each 
LAILCE SELECTION AVAILABLE 

BONDACOUST Speaker Cabinet Acoustic Wadding (liu. thick pprox.) 1.2in. 
wide. a length -ut. 1/8 it., 4/- ,d. TINNED COPPER WIRE. 16 -27g. 

b 218 tl ERSIN MULTICORE SOLDeR. fiu'4u. 4d. per .ard. I artone 2/8 etc 

M'e manufacture all types Radio Mains 
'Enfoui.. Chokes, Quality OlP Trans.. etc. 
Enquiries invited for Specials. Prototypes 
for small prodi1Ctico runs. Quo..atfona by 
return. Send for detailed bargain hora. 
Sid. stamp. 

Only a few items are listed from our comprs- 
1._l. hensive stock. Write now for full bargain 
1949 lists. E4. 

RADIO COMPONENT SPECIALISTS 
70 Brigstock Rd.. Thornton Heath, Surrey. Hour,: 9 a.o,. -O p.am.. ] poro. lied. 
í'H02138. T.rrnr I ".11'.11. or C.O.D. Post and packing up is / lb. 9d.; 116. 113. 

3 It, 2, 3, 5 Ib. 2'0: b 1b, 3/6. 
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AFTER 
many years of successful amateur 

operating, during which time the writer has 
had the opportunity to build and use trans- 

mitters from QRP to full 150W level, it was 
observed that little difference in signal strength 
reports received, existed between 25W rigs and 
those which ran at the maximum permissible level. 

Commercial transmitter manufacturers, and kit 
suppliers, have recently arrived at the same con- 
clusion, hence the popularity of the medium - 
powered transmitter now in use with a d.c. input 
to the final in the region of 60W. By keeping the 
power around this level, it is possible to produce 
a reasonably -priced TX, with unwanted harmonic 
output content reduced to an absolute minimum, 
obviating TV and BBC interference to some degree. 

It was assumed that when built, the transmitter 
to be described would be used for a number of 
years, thus the valve types specified are in the 
main taken from the current lists, with the proba- 
bility that they will remain popular for many years 
to come. The only exception to the rule is the 807, 
but here price was the governing factor and with 
these valves still available on the surplus market 
laying in a small stock should not prove any 
problem. The modern miniature 5B254M can, of 
course, be used in place of the 807 where the h.t. 
supply is not in excess of 700V. Octal based 
equivalents for the miniature valves quoted can be 
used satisfactorily. but more chassis space will be 
required to accommodate them. 

Use of ex- government parts, or others of doubt- 
ful replacement has been deliberately avoided, all 
those listed are of standard manufacture and are 
readily available. 

The photo depicts the Labgear Wide Band 
Multiplier Unit used in the current version of the 
transmitter, but equally good results have been 
achieved in prototype versions using home -made 

The 

BUCCANEER 

MULTI -BAND 
TRANSMITTER 

By J. E. Alban G3JEA 

wide band couplers wound on standard Aladdin 
¡in. formers. 

CIRCUIT DESCRIPTION 
V.F.O. and Buffer Stages -Fig. 1 

The v.f.o. is of the standard Clapp pattern, out- 
put being taken to the buffer amplifier from the 
cathode via the variable capacitor TC2. Cathode 
coupled Clapp oscillators are of the most stable 
kind in the opinion of the writer, and variable 
coupling to the following stage allows adjustment 
of drive to the buffer and less "pulling effect " on 
the v.f.o. as the multiplier stages are tuned up. 
With the TCI the 15pF bandspread capacitor, a 
nice open spread is obtained, facilitating good net- 
ting, but at the expense of a slight loss of coverage 
on the 80 metre phone band; v.f.o. drift is very 
slight during the warming -up period and soon 
settles down, a clean, sharp note should be heard 
in the monitor. 

The second half of the buffer valve is used as a 
cathode follower stage giving greater stability and 
isolation to the previous stages. It should be noted 
that the oscillator stage is left running con- 
tinuously, and is not audible in the station receiver 
at 7Mc /s and above. Even on its basic frequency 
it is barely detectable if the co -axial cable from 
the v.f.o. box to the buffer grid is kept down to 
absolute minimum. In the " net " position of the 
"Send- Receive" switch, anode volts (255 stabilised) 
are applied to both halves of the buffer /cathode 
follower valve, enabling the v.f.o. to be heard at a 
reasonable level in the receiver without depressing 
the key. 

Frequency Multiplier Stages -Fig. 
Drive to the multipliers and final stages is con- 

trolled by the potentiometer in the screen of the 
first 6CL6 stage. More than sufficient drive is 
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available on all bands (6BW6 and 
6AQ5 can be used, but will 
result in slightly reduced drive to 
other stages). Keying is carried 
out in the cathode of this same 
stage, the only click filter found 
necessary being the usual 2.5 
millihenry r.f. choke in series 
with the key contacts, and de- 
coupled to earth by a 0.005µF 
disc ceramic condenser. Both 
should be fitted as close as 
possible to the actual key con- 
tacts. 

It will be observed that the 
three multiplier stages do not 
have a d.c. potential applied to 
their screen grids, obviating the 
use of further dropping resistors 
and decoupling condensers. 
Feeding the screen grids with r.f. 
is an idea " borrowed " from a 
fellow amateur G3JAM, and, 
although published some years 
ago, does not enjoy the popu- 
larity one would expect. Having 
experimented for some years 
with various methods of fre- 
quency doubling and tripling, the 
writer is of the opinion that this 
method is by far the best so far 
as the elimination of unwanted 
harmonics is concerned. Experi- 
ence has shown that a high 
level of unwanted harmonics 
is generated in the screen grid circuits of beam 
tetrode and pentode valves, and, unfortunately, 
appears in the anode circuits, despite the use of 
wide -band tuned couplers. The anode current 
taken by the switched -out multipliers is very low. 

The unwanted harmonic content from the multi- 
pliers is so low that adjustments can be made to 
the final amplifier without the side and other 
screening covers being fitted, and no TVI was 
observed on a monitor, not two feet away. 

The Philips trimmers in the grid stages of the 
multipliers are to compensate for the grid impe- 
dance changes between the following multiplier 
and p.a. stages. 

4325V R8 
6.8kn 

5W 
W ire wound 

C4 
0.01y F 

September, 1964 

+255V 
Regulated 

I1- 
V1 

6C4 
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^ 
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15011 

C2 
1000pF 

RFC1e 
e 

VCi 
100pF 

1 

R4 
3.3kfl 

7 5 -15pF 

Fig. I: The v.f.o. and buffer stages of the circuit. 
nine turns from lower end. 

P.A. and Modulator Stages -Fig. 3 

The final stage follows normal practice, the 
stand -by anode current being held to a safe level 
by the damper valve in the screen grid circuit. 
Output is via the conventional pi- network, and, 
although a TVI harmonic trap has been included 
across the antenna terminals, it has not been found 
necessary to use it in the London area, neither has 
it been found necessary to use a low pass filter, 
even on the 21Mc /s band. 

At the writer's QTH the transmitter is run at 
90W input, that is, 900V to the 807 anode at 
100mA. Readers may have their doubts as to the 
life of an 807 under these conditions, but, if the 
tuning -up time is kept to an absolute minimum, 
and the key should not be depressed for more than 

To 
5CL6 
g rid 

R5 
15kR 

C6 is tapped into L2, 

COMPONENTS LIST FOR V.F.O. AND 
BUFFER STAGES 

Resistors: 
RI 100k52 R5 15kí2 
R2 47k52 R6 100kí2 
R3 15052 R7 100kí2 
R4 3.3kí2 R8 6.8kí2, 5W w.w. 
All ±20% -&W carbon, unless otherwise stated 

Capacitors: 
CI I000pF silver mica ±1% 
C2 I000pF silver mica ±I% 
C3 IOOpF silver mica ± I% 
C4 0.01µF disc ceramic 
CS 70pF silver mica 
C6 100pF silver mica ±I% 
TCI 5 -I5pF air spaced trimmer 
TC2 100pF air spaced trimmer 
VCI 100pF air spaced tuning 

Valves: 
VI 6C4 
V2 12AT7 

Other Items: 
LI, 34t, 28 s.w.g. enam. copper wire closewound 
on tin. dia. Aladdin former 
L2, 42t, 32 s.w.g. enam. copper wire closewound 
on tin. dia. Aladdin former -tapped at 9 turns 
from low end for C6 
RFCI, 2 15 mH r.f. chokes (Eddystone) 
SI, 3 -pole, 3 -way rotary ceramic switch 

C9 0A2 
CIO OB2 
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Fig. 2: Frequency multiplier stage. 

COMPONENTS LIST FOR EXCITER 
STAGE 

Resistors: 
R9 IOki), 2W w.w. R12 22kí1 
RIO 33k0 R13 22kí1 
R I I 4700, 1W R 14 22101 
All - -20% }W carbon, unless otherwise stated 

VRI 50kí1 5W w.w. potentiometer (drive 
control) 

Capacitor: 
C7 0.011tF disc ceramic 
C8 100pF mica 
C9 0.01µF disc ceramic 
CIO IOOpF tubular ceramic 
CI1 IOOpF tubular ceramic 
C12 100pF tubular ceramic 
TC3 3/30pF Philips trimmer 
TC4 3 30p Philips trimmer 
TC5 3 30pF Philips trimmer 

Valves: 
V3 6CL6 V5 6CL6 
V4 6CL6 V6 6CL6 

Other Item: 
Wide -band multiplier unit, type E5026 (Labgear) 

A4 
(blue)0 

V 

6CL6y 

'L..---- 
29 2,9 

O 

R14 

T 5 
3/30pF 

10 seconds or so at a time, running the p.a. at 75W 
input under conditions of correct loading would 
mean that the life of the valve is considerably 
extended. 

Series gate modulation is employed in the trans- 
mitter. mainly because of the ability to obtain a 
reasonably high level of modulation without the 
necessity of bulky modulating transformers and 
duplicated power supplies. In practice it has been 
found to be most satisfactory. 

Using the gating method does allow the 807 to 
run at a full 90W input on peaks, whilst with the 
high efficiency methods this is reduced to 60W. 

The audio pre -amplifiers are connected to the 
255V stabilised line, and are unaffected by 
current drain on the main exciter h.t. rail. Although 
valve types 12AU7 or 12BH7 may be employed as 
clamper /gating controls, in practice the latter type 

,has been found to be more effective, allowing 20% 
greater anode current swing on voice peaks. 

The external power supply is not shown, but is 
quite conventional. Bias for the clamper stage is 
obtained from an instrument type transformer 
which has its 6.3V heater connections taken to the 
transmitter heater rail and is, in fact, run 
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COMPONENTS FOR P.A. AND 
MODULATOR STAGES 

Capacitors: 
CI3 10pF ceramic 
CI4 25µF electrolytic 25V 
C15 8µF electrolytic 300V 
C16 8µF electrolytic 300V 
CI7 0.005µF moulded mica 
CI8 0.00514F moulded mica 
C19 0.01µF disc ceramic 
C20 470pF disc ceramic 
C2I 470pF disc ceramic 
C22 0.002µF mica 2kV 
C23 500pF mica 500V 
C24 0.005µF disc ceramic 
C25 500pF mica 2kV 
TC6 60pF mica trimmer 
VC2 200pF air spaced variable 
VC3 /VC4 500pF air spaced twin -gang variable 

Resistors: 
RI5 4-7kû R2I 47k1 
RI6 2.2M12 R22 l5Mû 
RI7 4.7kû R23 220k0 
R18 470kû R24 220kû 
RI9 470kû R25 I00û, IW 
R20 47kû R26 15kû 
All ±10% fW carbon, unless otherwise stated 
VR2 500kû lin. potentiometer 
VR3 25kû, 5W w.w. potentiometer 

Inductors: 
L3 Geloso, Codar or KW pi -coil 
L4 TVI trap coil: 9t. 18 s.w.g. tin. dia. 

I ¡in. long 
RFC3, 4 I5mH r.f. chokes (Eddystone) 
RFC5 P.A. r.f. choke (Labgear or Minimitter) 
RFC6 5A TV suppressor choke (Radiospares) 
RFC7 IA TV suppressor choke (Radiospares) 
RFC8 V.H.F. choke (Eddystone) 

Valves: 
V7 12AX7 VII 807 
V8 12BH7 

Other Items: 
MI 0 -5mA movement 
M2 0 -I50mA movement 
S2 3 -pole, 2 -way rotary switch 
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Fig. 3: P.A. and modulator section of the circuit. 

**backwards ". By so doing, it is not necessary to 
take a 240V a.c. line under the chassis. To avoid 
accidents, the mains primary windings should be 
disconnected and sealed off. Care should be taken 
to see that the bias smoothing capacitor is connec- 
ted in the correct sense, that is positive end to 
chassis. The potentiometer VR3 in the bias voltage 

óRFC 

l 4 

TC6 

7/5 
6.3V heater upply 

rail, enables a variation to be made when lower 
anode voltages are used on the 807 p.a. valve. For 
normal 750 to 800V h.t. rails, the bias should be 
adjusted to give approximately 108V negative. 

CONTINUED NEXT MONTH 
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A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

ll0- 1T- YOURSELF is the 
trend of the rea. There is an 

ineffable thrill in seeing some- 
thing one has lovingly fashioned 
reach a triumphant completion. 
No matter that one leg has to be 
propped with a telephone direc- 
tory, that the patched -on panel 
conceals a mass of twisted wires, 
or even that the results do not 
sound as hi -fi as we wish. We 
have made it ourselves -our own 
Galatea, a darn sight cheaper 
than she could be bought. 

Wireless began with the kit, 
but grew to the sort of com- 
plexity that demanded mass pro- 
duction. Mass ,production begat 
standardisation, standardisation 
begat simplicity, simplicity begat 
cheapness. Now we can construct 
as good a piece of equipment on 
the kitchen table as can be 
obtained in the shops. 

It is certainly cheaper to build 
and the expectation of success is 
in direct proportion to our 
common sense. We have the kit 
designers to thank for that. 

These boys not only know 
their opinions: they plant, water, 
dig, peel and cook them for us. 
Every smallest detail is con- 
sidered. Each screw, each connec- 
tion, each guide mark is vetted 
to make our labour easier. But 
behind the simplicity lies a com- 
plicated feat of organisation. The 
kit -maker's factory is as meticu- 
lously regimented as the Brigade 
of Guards. The buying depart- 
ment, which ensures that we can 

, by an art loving chimpanzee. 

obtain an immediate replacement 
of the part we ruined with our 
clumsy soldering, is as complex 
as in the works producing the 
"normal" commercial set. 

In the immediate post -war 
days, kits were often thrown 
together from Surplus Govern- 
ment equipment. Those were the 
days of the ingenious modifica- 
tion. We built upon the basic 
contents of our spares box. The 
advertisement columns of 
PRACTICAL WIRELESS were avidly 
scanned for the elusive alterna- 
tive spare part. 

When some far- sighted gentry 
saw the renewed prospects of kit 
construction, we were offered 
some weird and wonderful bar- 
gains. Many atrocities were 
committed in the sacred name of 
" construction ". A parcel of 
tatty pieces would plonk through 
the letter -box, they often bore 
small resemblance to the list of 
instructions. 

Oh, those instructions! At 
times, they were apparently 
drawn up by hieroglyphic 
experts, translatable only by 
students of Coptic. The drawings, 
where hasty duplication had 
allowed the lines to be repro- 
duced at all, seemed to have been 
scratched on the stencil by an art - 
loving chimpanzee. 

But we soldiered on. Slowly, 
the conglomerie of components 
spread over the table assumed 
some sort of shape. Then came 
the catch. 

Just as we were congratulating 
ourselves that success lay around 
a not -too -distant corner, the 
unbeatable snag would occur. 
" Fit member A from slot B to 
hole C, passing over spigot D 
and the three red wires X, Y and 
Z," the instructions said, dog- 
matically. But member A would 
not reach from B to C, and 
spigot D protruded half an inch 
more than we expected, and as 
for three red wires -all we had, 
at this stage, was a bunch of 
multi -coloured ends. 

However, it was all good 

No. 1 

Kitmanship 

Mrs Harry's seed pearls. 

experience, and helped swell the 
contents of our spares box. It is 
interesting to resurrect- some of 
those early attempts. Soldered 
joints had more quantity than 
quality about them. Capacitors 
had long since lost both identifi- 
cation and outer wax. Where 
wires had been too long, they 
were twisted into pretty coils. 
Common earth tags had been 
used as convenient anchor points. 
Paxolin strips were cracked, 
panels split, screw heads burred 
and threads stripped. In fact, the 
only strong part about the set 
was an irremovable mounting 
board, which had to be dis- 
mantled before we could recon- 
struct. Ah well, back into the 
spares box. 

Back, to join some of those old 
essays into the mini -world of 
early transistor radios. These 
were utterly impossible for the 
Ham -Fisted Harry who had tried 
to build them, and passed them 
over to us. The kit supplier stin- 
ted on strength to scale down 
proportions. Harry had as much 
hope of finishing the construction 
as of threading Mrs Harry's 
seed pearls. 

Today, we have a very 
different situation. Although a 
delicate touch is still necessary, 
the technique of kit preparation - 

has reached a high level. It is 
almost literally true than " even 
a child could build it." 
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THE mathematical approach to a practical 
problem can be extremely elegant, but there 
are occasions when incomplete data can lead 

to a discouraging conclusion. In particular, much 
of the available information about transistors 
suggests that they do not make efficient simple 
" front ends " for receivers, and perform best as 
superhets. Having tried out many published circuits, 
the writer must sadly agree that, despite consider- 
able ingenuity in their design, reflex circuits tend 
to be unstable and to lack sensitivity in weak 
signal areas. 

By prolonged trial and error, the writer has 
evolved a simpler circuit which is stable, smoothly 
controllable and gives excellent sensitivity over the 
medium wave -band. It may seem to fly in the face 
of accepted transistor practice, but its efficiency 
has been confirmed by several specimens giving 
consistent performance over a period of four years, 
throughout freezing and summer conditions alike. 

Perhaps it should here be explained that the 
writer's principal interest in this field lies in really 
tiny receivers, driving an earpiece and working off 
a single cell, yet providing good volume with easily 
adjusted and stable controls. Using the basic circuit 
in question, the smallest complete set (so far) fits 
in a case considerably smaller than a matchbox. 
Yet with its ferrite rod aerial just over an inch long, 
it can get as many stations and as clearly as a 
typical commercial superhet. 

Probably the most striking feature of this circuit 
is that its aerial does not have a step -down tapping 
into the base: the entire winding is used. This - 
contrary to expectations- provides a much stronger 
signal than the conventional tapped winding (which 
is designed for the different function of feeding 
into crystal, reflex or superhet circuits). 

However, when the whole aerial is shunted in 
this way, tuning can be completely upset by 
changing transistor characterics: especially those 
due to thermal drift or variations in the supply 
voltage. This is very marked with the early types 
of r.f. transistor -such as the familiar red and 
yellow spot -but much less so with the more 
recent surface -barrier or micro -alloy types (e.g. 
SB 305 or MAT 101). 

However, with direct coupling, even these last 

give far more thermal drift than is tolerable in a 
practical receiver. Not only does tuning alter; the 
gain varies so the regeneration (" reaction ") cannot 
be set with any degree of stability. 

The immediate essentials therefore are: (a) 
thermal compensation, and (b) voltage constancy. 
The first can be provided by a thermistor in a 
suitable voltage- dividing circuit to control the base 
bias. Thermal compensation is probably the most 
vital necessity for a " high compression " set to be 
carried in the pocket. Supply voltage can be kept 
adequately constant either by using an ordinary 
dry cell with capacity large in relation to the load, 
or by using a mercury cell. 

To obtain adequate sensitivity, without recourse 
to complex circuitry or to a second tuned stage, 
old -fashioned " reaction " proved to be far and 
away the most rewarding. It gives at the same time 
enormously increased gain and ample selectivity. 

The reported failure of other experimenters to 
obtain useful degrees of regeneration with tran- 
sistors may well be due to their use of step-down 
coupling of aerial to base. The writer has found a 
variety of control circuits, either using a variable 
resistor or a variable capacitor, to give excellent 
gain and thoroughly practical performance. 

Thé regeneration characteristics can be varied 
over a wide range by adjusting and balancing the 
values of the components: the most important 
desiderata being " non -ploppy " action and 
uniform setting over at least the greater part of the 
tuning range. In addition, there should be no de- 
tuning as the reaction is varied. 

The stronger the signal that can be obtained 
from the " detector " stage, the less the a.f. amplifi- 
cation necessary, and the less the background 
noise. However, if the " front end " is too complex, 
the bulk of the components makes a compact con- 
struction difficult or impossible, and stray capacity 
and induction effects make placing much too criti- 
cal. This is especially true if more than one tuned 
circuit is involved, or if r.f. chokes are used. 

This brings us to the next essential feature of the 
circuit -a transformer output. This provides an 
adequate impedance to r.f. signals, so allowing 
these to be by- passed into the reaction coil. It also 
effectively blocks the passage of r.f. into the ampli- 
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by C.lesiie Thomson B.Sc. 
fier stages and allows one to reverse polarity so 
that a.f. feed -back can be kept negative overall, no 
matter how compact the set. (This eliminates the 
need for decoupling in multi -stage amplifiers, so 
keeping the number of components to a minimum.) 

By no means least of its virtues, a transformer 
gives a much stronger a.f. signal than resistance 
capacity coupling with limited supply voltage. A 
suitable transformer -such as the Ardente D 1001 
-is only slightly bulkier than the smallest effec- 
tive r.f. choke, which would otherwise be an 
essential component. 

Regeneration control can be provided in two 
ways, depending on the particular needs. For maxi- 
mum compactness, and combining on -off with 
volume control, a sub -miniature potentiometer 
with switch seems to be ideal. Taking a little more 
space, a variable capacitor (e.g. a 30pF trimmer) 
and a separate switch should give greater freedom 
from crackle over the years! 

The process of adjusting the base bias and the 
reaction capacitors for optimum performance must 
be set about in a methodical fashion. It is well 
worth the seeming delay of assembling the entire 
circuit on a " bread board " (or should one say 
" biscuit block " ?) before attempting to fit it into 
the eventual case. It takes only minutes to do so, 
and it is quick and easy to substitute various values 
of resistor or capacitor -with full -length wires and 
using tag- boards as anchorages -but tedious and 
wasteful to perform the same operation with 
trimmed and shaped component wires inside a tiny 
box. 

The resistors shown are a good starting point, 
but individual transistors may give even better per- 
formance with slightly different values. The degree 
of thermal stabilisation is controlled by the shunt- 
ing resistor R3; without it. the thermistor would 
" overcompensate ". If, with the values shown, 
regeneration is stronger in a warm room than in 
the cold, R3 should be increased in value: if the 
converse, reduced. The thermistor -a Brimar CZ 

10 -has a resistance of about 15162 at room 
temperature; when colder the resistance is higher, 
and when warmer it is lower, thus altering the 
bias voltage. If R3 has to be less than half or more 
than double the value shown, RI may also have 
to be altered correspondingly to maintain the same 
average value of bias. 

When the bias is correct, regeneration is free 
from " ploppiness " and sensitivity is at a maxi- 
mum. For sensitivity, the voltage is not critical, but 
for smoothness of control it is well worth spend- 
ing a little time on preliminary checks. 

The next requirement for practical regeneration 
is that it should be substantially uniform over the 
tunable range. This makes it possible to bring in 
all stations at the same setting of the gain control, 
near to the oscillation point. 

Incidentally, one need have no fear of oscillation 
being a nuisance to neighbours: the very low 
power involved and the tiny size of the aerial limit 
the range of possible interference to a few feet. 

It is usually enough to make regeneration equal 
on Light and Home, although local conditions may 
make a different arrangement preferable. For 
example, if Light -or Luxembourg -has a much 
weaker signal than Home, a greater sensitivity at 
the high- frequency end will give similar volume on 
each station without re- setting the control. With 
an SB 305 or MAT 101, uncompensated regenera- 
tion is stronger at the high frequency end, and this 
is reduced by the shunt resistor R2; if too high in 
value, Home will require a higher setting than 
Light or Luxembourg; if too low, the converse. 

Depending on individual layout, it may be found 
that the regeneration coupling capacitor C2 may 
have to be larger or smaller than shown -due to 
stray feedback. This will be indicated by harsh 
control if it is too large, and inability to produce 
oscillation if too small. The thermistor should be 
mounted close to the transistor, so that they are 
warmed or cooled together. If there is a rapid 
change in temperature, the thermistor responds the 
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resistance magnetic earpiece, or it may be fed into an a.f. amplifier. Fig. 3 (right): Single -stage a.f amplifier. 
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more quickly. This is most noticeable when solder - 
idg in trial components: radiant heat from the 
iron can knock the balance out for a full minute. 

Patience is particularly called for in making 
adjustments to resistors R1 and R3, which have 
metallic links with the thermistor, and it may take 
two or three minutes for thermistor and transistor 
to drop back to the general temperature of the 
set. 

The aerial is in no way critical as to dimensions 
or the placing of its windings, other than that they 
must be in the relationship shown in Fig. 1. With 
the smallest aerial rod -. in. x 1;lin. -the windings 
occupy the full length, in the form of a single 
layer, close wound, of enamelled wire. 

The aerial winding consists of 80 turns of gauge 
36, and the reaction of 30 turns of gauge 40. With 
a rod of between 2 and 3in. in length, about 70 
and 25 turns, respectively, of gauge 36 are suitable. 
These cover a range of at least 200 to 500 metres 
with a 250pF tuning capacitor. 

The a.f. requirements depend upon locality and 
the volume required. The basic unit will happily 
feed into any form of amplifier, whether with one 
" earthed" input terminal or with both terminals 
" live". For most needs, a single stage is ample; 
that shown in Fig. 3 adds only a transistor, one 
capacitor and one resistor to the basic circuit. 
Using an earpiece of 250 to 1600f2, good quality 
and volume to spare can be obtained with less than 
half a milliamp of battery current. 

Audio negative -feed -back is provided by biassing 
the base through a high resistance from the 
collector, as shown. This is probably the simplest 
practical circuit for an amplifier, and gives an 
excellent performance. 

In favoured localities, fair volume can be 
obtained from the basic circuit alone, with a 250 
to 1600f2 earpiece across the transformer secon- 
dary. The consumption then is only about one fifth 
of a milliamp, and this naturally limits the undis- 
torted power output. 

For really generous reserve -giving a daylight 
signal which is clearly audible even in high wind, 
and at many miles from the station -a two stage 

amplifier (Fig 4) takes about one milliamp. A 
25012 earpiece takes a little more current and gives 
rather less volume than a 16001 

The physical size of the finished set depends 
mostly on the components one can obtain (or 
make) for tuning, switching and reaction control. 
The writer's three models are: Mk I, occupying 
the popular black -and -white plastic case measuring 
2in. x 3in. x }in. with }in. square tuner and 
trimmer reaction control: Mk II, literally in a 
matchbox, with a compression- trimmer for tuning 
and resistance reaction control: Mk III, in a 
plastic box as sold for storing watchmakers' 

Fig. 4: Two -stage a.f. amplifier. Resistors between base 
and collector give negative- feedback and help to keep gain 

constant despite temperature variations. 

materials, measuring thin. x 1 }in. x 
square tuner, " pared down ", and hearing -aid 
volume -control- and -switch). The first is powered 
by single pencil cell, the second by a Mallory 625 
and the third by a 675. 

As an alternative to the variable resistor gain 
control VR1 shown in Fig. 2, the fixed capacitor 
C2 may be replaced by a 30pF variable, and both 
capacitor C3 and VR1 omitted. 
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A 
Medium Wave 
and 
Short Wave 

Receiver 
BY F. G. RAYER 

THIS receiver is a 3- valver (plus rectifier) and 
covers approximately 19 -60 metres, and 200- 
550 metres. It thus tunes the most interesting 

short wave bands, in addition to providing medium 
wave coverage. Bandspread tuning is fitted, and 
greatly eases operating on the SW bands. The 
whole receiver is quite compact, with a 7 x 8in. 
chassis and 7 x 9in. panel. The loudspeaker is not 
included. but is fitted in a separate cabinet, or to 
a baffle board. 

Fig. 1 is the receiver circuit. Easily obtained 
miniature valves are used. The 6ÁM6, VI, is a 
high gain pentode. Regeneration is obtained by 
cathode taps on the coils, and is controlled by the 
screen grid potentiometer VR1. This is a very 
efficient and satisfactory method. VC1, of about 
500pF. is the main tuning capacitor. VC2, of about 
15pF, breaks up each tuning range into a number 
of small bands, and thus acts as the bandspreading 
capacitor. This simplifies tuning on the congested 
SW bands. 

Two 6C4 valves are used as amplifier and output, 
with a 6X4 as full -wave rectifier. With this arrange- 
ment, a somewhat simplified smoothing circuit can 
be employed. 

Chassis and Panel 

Four holes tin. in diameter are necessary for 
the valveholders, and thew are in the positions 
shown in Fig. 2. A hole is drilled directly under 
the position to be occupied by VCI, for the lead 
to Cl and RI. Valveholders, tag- strips, and other 
items are fixed with 6BA bolts, and all holes are 
drilled before wiring begins. Valveholders have 
extra spacing between pins 1 and 7, and are 
arranged as shown in the under -chassis diagram. 

The type of chassis listed can be used without a 
front runner, and the panel is then held to the side 
runners by short 4BA bolts through panel and side 
runner flanges. If a complete box type chassis is 
used, the two switches will secure the panel and 
chassis together, but bolts should also be used 
near the chassis corners, to add strength. 

Fig. 1: The receiver circuit. 
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The panel has lin: holes for VRI, VC1 and VC2. 
VC1 may be of the type which is screwed to the 
panel, or it may have feet and be bolted to the 
chassis. The lead for Cl and RI, and VC2, is 
soldered to VC1 before mounting the capacitor. 
Though VC1 is given as 500pF, any capacity from 
roughly 365pF to 500pF is suitable. 

VC2 is about 10pF to 15pF maximum capacity. 
Here, 15pF is shown, but if a 10pF, 12pF or simi- 

WIRELESS September, 1964 

6AM6 holder by the shortest possible leads. The 
lead from VC1 passes down through the chassis, 
to Cl and R1, and to tag 1 of the wavechange 
switch. All wiring should be reasonably short and 
direct, especially in the detector, wavechange 
switch and coil circuits. Connections should run 
approximately as in Fig. 3 

Tag 7 of the 6AM6 holder is wired to tag B of 
VR1, Fig. 2. Tag A of VR1 is connected to R2, 

Fig. 3. Tag C of VR1 is wired to 
the chassis. 

Tags marked 
M.C. are earthing 
points to chassis 

To pin 7 
on Vt 

fhrough hole QA 
m chassis 

to R2 

Metal panel Volume 
Control Tuning 

Fig. 2: Layout above the chassis. 

lar capacitor is to hand, this is equally satisfactory. 
The capacitors are connected in parallel with 
short leads, and earthed to a tag at the valveholder, 
as shown. The rear runner has speaker sockets, 
and an insulated aerial terminal, or sockets for 
aerial and earth. Earth is joined to the chassis. 
Mains leads pass through the rear runner, as in 
the underside diagram. A grommet should be fitted 
if the runner is metal. 

Under Chassis 

Wiring is shown in Fig. 3, coils and wavechange 
switch being left until last. All the points MC are 
6BA tags securely bolted to the chassis. One strip 
with two insulated tags provides anchor points 
for the mains leads, connections passing to mains 
transformer primary and on /off switch. A similar 
strip anchors R7, C6 and C8. A strip with a single 
insulated tag provides a wiring point for R2, R4 
and R6. 

Heater connections, to tags 4 of each valve - 
holder, are kept close against the chassis. With the 
6C4 valves, pins 1 and 5 are both anode, so the 
most convenient tags are used in Fig. 3. 

Cl and R1 should be connected to tag 1 of the 

VC2 

M r 

NBandspread 

The ratio of the small output 
transformer T1 is not very criti- 
cal, but best about 40:1 to 60:1 
or so, aS listed. The anode current 
is small, and a battery valve type 
transformer intended for currents 
of 10 -12mA can be fitted, if to 
hand. A 2 to 3ft speaker is 
req u i red. 

The total heater consumption 
is 1.2A. so a mains transformer 
(T2) with 6.3V 14A heater secon- 
dary is satisfactory. HT consump- 
tion is under 20mA, so small 
transformers, as made for tuners 
preamplifiers. etc., are suitable. 
The h.t. secondary should be for 
full -wave rectification,, and has 
250/0/250V tags. If a 40mA, 
60mA or other 250/0/250V 
transformer is to hand, it can be 
used, and if necessary it can be 
placed above the chassis. 

Wavechange Switch and Coils 

The wavechange switch has 
three poles. Pole 1 (Figs, 1, 3 and 
4) is for the grid circuit, pole 2 is 
for cathode, and pole 3 is 
for aerial. The med;um wave 

An underside view of the completed receiver. 
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Tags marked M.C. are earthing'points to chassis 

Speaker 

200/250V AC. Aerial 

Earth 

445 

?SOV. 

ov: 

t3V1 

y %pri 

V2 I0 C4 
7. 

S2 
On /Off 
switch 

Fig. 3: The complete underchassis wiring diagram. 

coil and s.w. coil are quite separate. The set may 
be wired up with the m.w. coil only, and tested, to 
avoid any confusion over coil connections. The 
s.w. coil can then be added afterwards. 

Any dust cored or air cored m.w. coil, with 
aerial coupling winding, is satisfactory. The aerial 
coupling winding is connected from switch 
section 3 (aerial) to chassis. The grid end of the 
grid coil is taken to section 1 of the switch. A piece 
of 36s.w.g. silk covered or enamelled wire is 
soldered to the "earth " tag of the grid coil, and 
three turns are wound on top of the grid coil. 
These turns are in the same direction as the existing 
winding, so that they act as a continuation of the 

Si 
Wavechange switch 

grid coil. The juction of grid coil and extra turns 
is wired to section 2 of the switch. The end of the 
extra winding goes to chassis. Touches of wax or 
adhesive will hold the extra turns in place. 

The s.w. coil is wound with 26s.w.g. enamelled 
wire, turns side by side on a 4in. diameter former 
with. dust core. Winding is begun at the earthed 
end, marked MC in Figs. 1 and 4. One turn is put 
on, and the cathode tap K is made. After one fur- 
ther turn, the aerial tapping A is made. Winding 
is then continued for 7z turns, so that the whole 
coil has 91 turns. The end of the coil goes to 
section 1 of the switch. 

If a home -wound m.w. coil is wanted, this can 
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use 38s.w.g. silk covered wire, 
pile wound on a 4in, diameter 
cored former. - Ninety turns are 
wound from point G, and the tap 
K is made. A further three turns 
are then wound on in the same 
direction, the end going to 
chassis. Aerial coupling is 45 
turns about #in. from the grid 
coil. 

If the receiver is wanted for 
s.w. reception only the switch 
can be omitted, and the s.w. coil 
may be permanently wired in. It 
is also extremely easy to provide 
other bands. A 3 -way 3 -pole 
switch would allow long, medium 
and short waves to be tuned. The 
L.W. coil will have to be modified as 
about 5 extra turns being added. 

PRACTICAL WIRELESS September, 1964 

S.W. coil 
To R1,C1 To 

M.C. and VC1 r Aerial M C M.0 

Fig. 4: Detailed wiring of the wavechange switch and coils. 

Aerial 
coupling 

coil 
M.W. coil 

described, 

COMPONENTS LIST 
Resistors: 

RI 2.2Mí2 R6 220kS2 
R2 100k S/ R7 22k S2 

R3 6.8kí2 R8 470û2 
R4 220kí2 R9 1.8k Si 
RS 2.2M S2 

All ±20 %, }W carbon 
VRI 25kí2 Iin, potentiometer 

Capacitors: 
CI 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
VCI 
VC2 

100pF mica or ceramic 
0.25µF 150V 
500pF mica or ceramic 
0.01µF mica or ceramic 
0.01µF mica or ceramic 
8µF electrolytic 350V 
25µF electrolytic 25V 
811.F electrolytic 450V 
500pF or similar air spaced variable 
15pF or similar air spaced variable 

Valves: 
VI 6AM6 
V2 6C4 

V3 6C4 
V4 6X4 

Transformers: 
TI Output transformer: between 40 : I and 

60 : I ratio 
T2 Mains transformer: Secondaries 250-0 - 

250V; 6.3V, I.5A 

Miscellaneous: 
SI 3 -pole, 2 -way rotary switch 
S2 Mains on /off toggle switch 
Medium wave and short wave coils (see text). 
4 B7G valveholders. Twin loudspeaker socket 
strip. Aerial socket strip or terminal and insula- 
tor. Tag strips, two with 2 insulated tags and one 
with I insulated tag. "Universal Chassis" parts: 
plate 9in. x 7in., plate 8in. x 7in., two sides Tin. 
x 3in., back runner 8in. x 3in. side or 8in. x Sin. 
paxolin, plywood or hardboard (Home Radio, 
Mitcham). Knobs, connecting wire, etc. 

Regeneration 

For long distance reception of weak stations, 
proper regeneration is essential. When VR1 is 
rotated, a point should be reached where oscilla- 
tion is heard when tuning through a station. VR1 
should then be turned back very slightly, so that 
the receiver is not quite oscillating. In these con= 
ditions, sensitivity is very high. Any ordinary coils 
are capable of good results in this typg of circuit. 
The winding from G to MC must have turns all in 
the same direction, and the tapping K should be 
as near the earthed end of the coil as possible, 
provided oscillation can be obtained. The extra 
turns added in Fig. 4 are only necessary because it 
is generally difficult to tap a ready -made coil. 

Operating Details 

A reasonably large permanent magnet speaker, 
fitted in a cabinet will be most satisfactory. The 
transformer ratio mentioned is for 2/352 speakers. 

Reception over great distances is possible with a 
short, indoor aerial, though an efficient aerial 
system will naturally increase volume. If the aerial 
is extremely short (under about 3ft.) it can be 
taken directly to the fixed plates of VC1. If the 
aerial is long, a 50pF pre -set capacitor should be 
included between the aerial lead and receiver 
aerial terminal. 

For strong m.w. signals, VR1 will act as a 
volume control. But for weaker signals. this con- 
trol must be adjusted as explained. On the s.w. 
band, careful adjustment of VR1 is necessary, or 
weak signals will not be heard. 

Coverage is modified to some extent by the 
positions of the coil cores. A coverage of about 
200 500m on m.w., and about 19 -60m on s.w., 
will be satisfactory. 

VC1 and VC2 are best fitted with fairly large 
knobs, with dials. (This type is available from 
Bulgin, Eddystone. and other makers.) On medium 
waves, VC2 may be used for fine tuning. On short 
waves, the full 180 degree rotation of VC2 covers 
a narrow segment of frequencies. The positions of 
19, 20, 25, 31, 40m, and other bands can be noted 
for VC1, and each band is then tuned with VC2. 
For best long distance reception, the band used 
will depend on the time of day, season, and other 
factors, in the usual manner. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

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

04,2 4/6 
ORS 6/. 
0'/.4GT 4/3 

A3 216 
A3 51- 
A7GT 719 

121. 41. 
(82 8/9 
C:3 6/3 

- 5!- 

l 

10/8 
U5 8/6 

66VV6 6/9 
6BW7 51- 
68X6 3/9 
6(34 2/3 
6415 41- 
6C6 3/ 
6U6 3/- 
6C9 10I9 
6E10 7/6 
6C11 6,- 
6E217 1218 
6UD6G 18'- 

131/(5 416211P5 
6Y6G 61- 
6Z4 5/. 
7A7 12/8 
766 1216 
767 71- 
7C.5 713 
7C6 819 
71)3 15/. 
71)6 1418 
71)8 151- 
7H7 5/9 

123 
25A6(1 718 
2518 4/9 
25U40T1812 
251,5 7/9 
25Y50 710 
25Z40 6/6 
25'5 713 
25Z6GT 8/- 
27811 2313 
28147 819 
3001 5/8 

ACHLD1)S/- 
AL PEN 

E6 1718 
At l'EN 

(7) 17/. 
AC:80 2218 
AC/BG;VM 

12/- 
ACT111 151- 
AC:TP 18/- 
AC/V'P1121- 
ACV P2 20/5 

BAB( '87 518 
EA191 33 
EAI'42 7,6 
EB:34 1- 
EB41 419 
E1391 2!3 
EBC3 20/6 
EBC33 8/6 
EB041 8/8 
EBCBI b/9 
EBC90 311 
EBC9L 518 

F1L37 1213 
EL4l 7/3 
EL42 718 
EL/91 8/3 
EL83 819 
E1.114 4/6 
EL65 716 
EL86 7/3 
E1.91 218 
ELY; 518 
EL360 271- 
EL820 16/4 

K'1'7,41 5,6 
L63 3/- 
LN152 8- 
LN309 7'8 
LN319 8/8 
LP2 918 
LZ319 5/8 
LZ1329 5/8 
ME41 131- 
ME91 12/8 
M134 3/6 
MHD4 81- 

Q615O.15916 
ILL" 5/6 
R16 29/- 
R17 17/6 
018 9/8 
R19 618 
R:12 9/- 
RG1/240A 

541- 
0K:34 718 
44130 2218 
81'4B 19/6 

150 4/6 
152 4/6 
U76 418 
U78 3/9 
U84 1016 
U101 1916 
U107 17/8 
11191 9/6 
U251 91- 
U281 819 
U282 1213 
L301 1118 

AF125 1016 
A1/126 101- 
A1127 918 
BYZ131118 
11D3 516 
GD6 5/6 
01)14 101- 
GETLOB 818 
GET103" 7/- 
GET104101- 
UET1061716 
I:ET111121- 

1)6 918 612014 5/- 707 1218 304215 8- ATP4 213 EBI'80 5/8 EL822 18/8 MHLDt312/8 84113C 12,e U029 9/- GETi13 619 
l'I 5/9 6CW4 241- 787 1416 30C18 1018 Ail 5/9 EBF93 713 ELLS() 20/5 ML6 5/9 81.41 2/. U339 9/8 GETI14 816 
I'- 2/3 611L lie 7Y4 5/- 301.5 5/9 AZ:31 6/6 EBF889 813 0M4 17/9 M84B 20/1 SP42 12/8 U403 919 4.ETS72101- 
I'., 2/3 6D:3 9/6 7Z4 418 3011.1 9/3 AL4l 6I8 EBI°L 8 - EM:14 11'6 M8P4 121- 81.61 2/. U404 el- (IET873 918 
IDI 519 61)6 31- 81,2 2/6 301,1 518 B36 4/9 Ecss 413 EM35 121- MU12:144/3 81125 2712 1801 1813 (+ET874 918 
YD9 318 611 9/6 913W43 916:301,15 913 B319 5/6 Et 513 126 EA171 136 11X40 819 8U61 518 U4020 6/6 GE X33 31- 

116 61- 61'1 916 901 31- :301.4 12/3 BLOS 1018 E1'5-4 8:- EM60 613 N37 2313 T41 91- VMP4G11/9 GF,X36 101- 
H511T 7/9 6F3 513 907 716 :3111`I2 76 31 1216 El7 u 49 EM6l 87; 26!- 'l'1)l12 12/6 VM846 12/- GEX45 8/6 
14 213 61330 310 IIR1l 8/9 3uPUi 8- GIt1 126 EU,I 27,6 EM84 619 N1118 2b/2 'r1)L14 81- VP2 3/8 6E3164 11/8 
LA6 16/10 01re01 718 10111 1213 :01'19 1213 12l1135 1218 El'911 2.3 E1165 819 N339 151- TH413 151- VP213 916 GKX66 16/- 
I.O.-i 41- 6E'6 51- LOI)L 7.- :301'41 818 4K5O6 6!8 EU9I 3,- EME/7 718 WI 3'6 l'H21C 10/8 VP4 14/6 MATI00 7/9 
LNS 4:6 61'IL 17/9 10002 1118 :301.1.13 916 (I.4 19,6 F;U91 616 Ell 101- 1'61 218 TH30G 1418 V-P4A 14/8 MAT101 8.6 
N3GT 86 61'12 31- 10F1 10'- 3uP1.14 12,'6 l'I.:IS 11 6 EU.U:31 7,3 EN9I 5/8 PABC:OO 619 TH233 6/9 V'P4R 2015 MAT120 7/9 

IPL 5/9 61'13 419 tit F9 919 15A.1 1418 1'16 2:8 E('C'3" 4 - F:YSL 56 Pt'86 10/3 TP22 6/- VP1:1C 7/- MAT121816 
1P10 46 61''ít 2313 1uF18 919 351,6GT 6/9 lV6:I 10 6 E1134 2117 EN/61 713 PtJ88 14/7 TP25 6/- V'P2:3 216 OA5 81- 
1P11 1/3 61''15 6/9 101,1):3 6/3 35W4 419 U\,,.3 14,6 13 (7(5 5 - EY83 0/3 P095 11/8 TP202017/8 VP41 51- OA10 81- 
1R5 4/- 6F16 6/9 10LIlll 918 35Z:3 1418 tlA'171 128 Et', to -- EY84 9/6 PC97 713 '1'Y66F 11/8 VP133 919 0A70 31- 
144 5/- 60'17 12/8 101413 813 357,401 4/8 EVI 1614 El'rv1 3,8 EY86 5'8 PCC84 518 UABC80 51- V675 21/- 0A73 31. 
la3 318 6E16 1315 10P14 11/8 35Z5GT 519 I:1 1.1 8 6 133182 4/6 EY88 8/9 PCC85 8/9 IJAF42 7/- VI1105 5/8 0A79 31- 
112 29/- 61'19 4/8 11113 17/8 39 216 1'1s1 5,9 EC' 63 418 EY91 31- PC1788 1016 UB41 1018 VR150 4/9 OAS' 31- 
1T4 213 6F12:3 8/3 11D5 17/8 408UA 8/8 DI 1 3 E31'84 518 EZ:35 416 PUC69 71a IIBU41 8/8 VT/31A 7/. 0A85 at- 
1114 5/6 8F'24 9/6 11E1 15/- 416111 151. 1)15 1316 ECC85 5/9 EZ40 5/3 PC1:18910/8 UBC81 813 VT301 3l- OA86 4/- 
1U3 5/3 60t6 5/- 11E:3 17!- 42 51- D42 106 ECl'66 8/9 EZ41 81- PCFRO 516 UBF'S0 619 V'Ulll 5/. 0A90 3/- 
2A7 12/8 60'32 31- 12A6 2/3 43 10/. D63 5/- ECC9L 31- E'I.SU 3/9 PC.F62 8/3 UBF89 6/9 VU120 10/. 0A91 31- 
'2C^26 219 0'33 3/6 12A8 18,'8 45Z6 151- D77 2/3 ECC18911/8 EZBI 41- PCF84 8/8 UBL21 9/9 VU1201.10/- 0A95 316 
24113C 7/- 6116 2/6 12AC'6 818 30A5 21110 1)AC32 719 EC'4180418/4 EZ9O 319 P2F66 7/9 UC92 8/3 VU133 7/- 0A210 9/8 
21)21 5/6 BHB 1/8 12A1'6 918 50135 8/6 DAF91 318 EOU807151. F4'4 6/9 PC1005101 El 3.944 8/9 W21 5/- 0A211 13)6 
2P 23/3 6.15G 3/- L"AE6 8/- 30123 8/8 DAF96 5/9 F,3F860 81- F'CI3 1416 PC1.61 818 111211185 5/6 W42 20/5 OC16W 351- 
2X2 3'- 6.15GT 4/3 12AH7 5;_ 50006G40!9 DC090 6/9 ECF62 6/3 F321:0'. 17'- P('L83 7'9 UCF80 8'9 W6 IM 24/8 01122 ow- 
3.44 319 6.16 3/- 124118 10/9 501,61ST 6/3 UD4 12/6 E12F66 11/6 E'W4,50088 PUL84 7'- UCH21 8/3 W63 10/8 0C223 671- 
3A3 813 6J731 418 12AT6 418 aLKU 14!8 DD41 1018 EUFO0424/. FW41.you816 PC1,65 7/6 LC1142 71. W76 3/6 01125 121- 
aB7 5/- 6J7GT 71- l2AT'7 333 53KU 14/8 DUT4 86. ECH3 23/3 GTh.; 9'9 PcL86 819 UCH81 918 W77 218 OC26 25/. 
::DO 319 606 12/9 12AU6 518 72 bid DETSS 7/8 E('H21 9/9 (1150 551- PCL88 1218 UC:L82 7/9 W'6111 5/9 O1128 24/6 
:3Q4 5/3 6K6C1T 518 12A117 433 77 51- DF33 8/6 EU'H:3:3 2218 1:Z30 70. PEN4DD UUL83 818 W101 28/2 OC29 2518 
:3Q5GT 7- 61(70 1/8 12AVO 6/6 78 4/9 UF6O 15/. ECH35 8/3 O2232 7/8 25/- UF41 8/9 W"lu7 10/6 OC35 181- 
384 4/8 6K7GT 41- 12AX7 4/8 80 513 D172 30/- ECH42 7'1 G133 1718 PEN4ODD UF'42 416 W729 17/8 111136 2116 
3V4 513 OK8(4 3/3 12AY7 9/9 93 22/6 DF91 213 ECH81 SR 1.Z34 10/- 84/. UF'80 618 X14 7/9 OC11 8/- 
401 819 OKBGT 7/9 12BA6 519 83V 81- DF96 519 E424183 6'6 C.Z:47 14/8 PEN45 71- UF85 819 XLS 8/9 O049 51- 
51140Y 818 6K25 241- 12BE6 4/9 85A2 8/6 DF97 10/- ECH84 916 H. 5/- PEN45DD UF86 9/- X24 18/6 0C.48 1218 
5T4 7/. 6L1 101- 120H7 81- 90AG 67/8 131E30 15/6 ECLBO 6._ H63 8/9 121- UF89 6/- X41 15/- OC44 8/3 
31/40 4/8 6L6G 6/6 1201 18/9 90AV 8718 D1163 4/- ECL82 7/. 11AB080913 PEN46 43 UL41 8/9 X61 8/3 0C44PM11/- 
6V4G 718 6L6M 9/- P2H6GT 1/6 90C4 421- D1176 3/6 ECL83 9/8 HIM 7/8 PEN3831013 UL44 2313 X63 5/9 0C41 81- 
5Y3GT 4/3 6L7GT 4/8 12J5GT 2/6 90CV 42/- D1177 319 ECL86 8/9 HL13C 41- PEN453DD UL46 8/6 X64 9/8 OC45PM10/- 
5Y4 9/8 6L17 1218 12J7GT 7/3 90C1 161- DHBI 23/3 EFO 20/6 HL23 11/6 10/- UL84 8/. X6ì3 5/8 0065 22/8 
57,3 7/- OLIO 18l- 12K5 10/. 150112 18/6 Dolt 251- EF9 20/8 HL23DD5/- PENA4 7'- U514 15/2 X06 7/3 0066 251- 
5Z4 71- 61,19 9/9 12K7GT 816 l50C2 410 1111111718111 EF22 8/8 14L41 3/9 PENB4 UM34 18/10 X7654 9/- 0(370 8/6 
6 30L 8/3 6L143 6/6 12K8GT 9/. 161 13/- DK32 719 EF36 3/3 H1A1DD818 23/11 UM80 8/3 X78 20/6 0071 318 
6ARG 519 6LD13 71- 12Q70T 3/8 185BT34111 DK40 15/8 EF37A 81- HL42DD8/6 PEN/UD URIC 8/8 X79 27/- 0072 81- 
6AB7 4/- 64020 5/6 l'28A7 6/9 21580 6/8 DK91 41- EF39 3/9 HL133DD 40.20 1718 UU5 7/- X81M 29/1 0073 161- 
6AC7 31- 6N7GT 51- 128C7 41- 2206 10/8 DK92 6/9 EF40 8/9 918 PL33 9/- UUO 91- X201 23/8 0074 BI- 
6AG5 2/8 OPI 9/3 128(17 31- 301 20/- DK96 8/3 EF41 819 HN309 25/- PL36 8/- 11117 7/8 X109 26/- O4275 8/- 
6A07 5/9 61.25 819 128147 31. 302 10/8 D433 7/- EF42 4/9 HVR2 8/3 PL38 16/- UUS 11/8 X118 9/3 0076 818 
6AJ5 8/8 eP26 9/- 12837 51- 303 151- DL35 5/- EF50 2/8 HVR2A 8/9 P481 819 UU9 5/3 X119 6/6 0077 121- 
6AK5 4/9 6P28 1116 l'28K7 31- 304 151- DL63 613 'EF54 3/. IW3 6/8 PL82 5/3 UU12 41- X142 7/. 0078 8/- 
6AK6 12/8 6Q7G 4/- 128Q7 81- 305 13/- DL88 151- EF73 5/. IW4/350 6/8 PL83 5/3 UY1N 10/3 Y63 5/. 0C181 4/- 
OAKS 516 OQ73:T 7i9 128147 51- 306 13/- DL72 151- EF80 3/9 IW4/500 8- PL84 51- UY21 8/- Y65 5/- OCe1D 41- 
6A45 2/3 6070 513 12E50 7/- 866A 12/6 DL75 30/- EF83 9/9 KBC32 20/5 PL500 15/9 1/Y41 4/6 Z63 4/8 00813.1 8/. 
6.AM3 2/8 6R7GT 11'- 12Y4 2/. 1622 1216 DL92 4/8 EF85 4/8 KF35 1218 PM84 9/3 UY85 5/. Z66 7/3 0082 101- 
6AM6 3/- 68A7 5/9 1301 51- 4033 15/. D494 513 EF86 6/- 1(1,35 1118 PT15 10/- U10 91- Z77 3/- 0083 81- 
riAQS 5, 68C7 4/9 13D3 518 4687 71/- 1.1493 81- EF89 41- KLL32 21/7 PX4 9/- U12/14 718 Z729 8/- 0084 81- 
OAR6 20i_ 681;7 4/9 14B0 20.9 3763 7/6 DL96 5/9 E1491 3/. KT2 5/- PX25 818 U16 15/- Z749 8/3 0C139 121- 
6AT6 3/9 68H7 3/- 14117 9I8 7193 1/8 DL810 1018 EF'92 2/8 KT'O 15/. PY31. 81- U17 6/- Z759 38/- 0C140 19/. 
6AU6 513 6837 4/8 151)2 8- 7475 2/9 DM70 6/- EF97 11/8 KT32 4/9 PY32 8/8 1118/20 6/6 Transistors 0C170 818 
6AV6 5'6 6SK7 4/6 18 12/8 A1834 201- 1E1171 9/9 EF98 10/- KT33C 41- PY33 8/9 U19 4818 and diodes 0C171 91. 
6138G 2/8 6847 5/3 19 10/6 AC042 23/3 DW4¡:350318 EF183 71- KT36 2911 PY80 51- 1/2 5/9 AAa'29 4/8 0C200 10/6 
613A6 4/6 687)7 4/. 19AQ5 7/8 AC044 91- DW415008/8 EF1O4 - KT41 7/8 PYRE 4/9 1124 1218 AC107 14/8 0(1201 29/- 
60E6 4/9 6047 5í- 1913GOG20/5 AC2HL 1018 DY86 81.; E1190 71- KT44 6/- P182 919 U25 8/8 AC127 9/8 OU203 141- 
61046G 136 0867 12/C 19E11 81- AC2peo 1118 DY87 8/- EK2 25:11 KTtil 8/9 PY83 519 126 7/8 AD140 25/- OCP71 1716 
60116 5/3 13887 21- 20D1 10!- Al."2PEN; EBOF 24,- EK32 5/9 14T63 319 PY88 719 U31 6/9 AF102 27/8 O11P12 1218 
61136 518 6U4GT 86 2002 211- DD 12/6 E83F 24 - ELI 19 6 Kl'66 12/3 P1800 6i- U33 13/6 AF114 11/- 0X641 10/- 
6RQ5 418 61.;.-i0 51- 201°2 11!8 AC4PEN E68L3.: 10 - EL:32 3.6 ET74 1218 PYOOI 613 U35 18/8 AF11 10/8 Tö'2 12/8 
OBQ7A 7'8 60711 7, 201.1 12/6 2712 E1801r 19 6 1:1.:33 6'9 KT88 28:- QL'21 5,- U37 29,- AF116 10/. T83 151- 
6807 8/3 13VÜG 319 20PL 12/8 ACSPENr E1148 19 F.1.:34 8I6 KTW61 4/9 QI'2213 12/8 U43 56 AF117 5/6 1,10/15A121- 
BR; 8'- 6V6G'P 5/6 201'3 12/- 1)D 23/3 EA31I l 8 I:L:1 10'- KT\V02 5.'8 QI123 51= U45 15 8 AF118 20/. XA102 19/6 
6687 25,- 634 319 10P4 1318 AC6l'EN4:9, E.A76 6'9 I:1.36 8.9 K'rW03 5/8 08751010/8 L47 8'6 A1/124 11/- XA103 151- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. IIRMIB 131 -. IIC SI2K and D101311 15/8. 1,19; 211 -. 141 L+ 24/ , 1M0 7/11. EMI 5/3. 113l2 6/3. 11113 7/9..0114 12/9. BM517/6. 14Á86 
17/8. 14A9119/8. HÁ10023 / -. 14:619426/8. 14.A16335/6. 14813031/ -. 14226111/6. Pr'10118/9. 16I:C.1.1.16.I 8 / , 1'42 3121 /. 16ßU.2.1.6.111/ -.16111.3.1.8.1. 
8/8. ISK.A.1.1.8.1. 41 , 1809.1.2.6.1 11 / -. FC116 8 / -. 192124 12/8. SEW 10 /8. I "1) 9/ -. K3/40 91 -. CID 11 / , C3B 14/8. R3/2D 4/3. Q:3 /4 3/7. K3/50 10/4. 
ELECTROLYTICS. l'an types: 12 x 2 150v. 5/9. 70 x 50/350o. 7/.. 64 .v 1.0 6.41,. 8/3. CM 210,275v. 9/8. 1011 x 409/275v. 12/6. 1007275v. 3/.. 2_00/.275v. 4/-. 
100 a 1110:1/5v. 9/8. r tn,dar I 04,0.. 1 /9. 10,450v. 2/9. 32/450o. 3/9. 116o. 3/ , I 16/450v 41 32 a 91,350v. 4 /.. 8 x 16/450o. 3/9, 32/350v. 3).. 
MIILLARD Midget btllcon relt19er4: Type, BY100. 'Output 150 volte amp. 0.. 0 Ian a shirt ho tt ,o. 7/ h Series limiting 1-Nastaoue 116. 

EXPRESS POSTAL. SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terms n1 hlisiues.: 11.11 w It h 'r.Ir, or C.0 -0. 0911 I'o.l 1',1107 I.I. 1, r . 011, I. p,. -I ., . Q 1 - xtea. All orders cleared day of receipt. Any 
parcel Insure,) agolo1 daOlag, m tram.it for 611. extra. Ai, are opeu for l','roival .hoppers 5.61/- ...:;0 p.m. 6 

a 

1 ..0 --I p.m. Complete list of modern and obsolete 
valves, resistors, condensrle. transformers. potentiometers, microphones. etc. with terms of bnciness. bOl. l'Ies., enquire for anÿ item not listed' with B.A.E. 
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tentaihm 
MODEL H.F. 1016 `MAJOR' 
This unit makes use of the high flux density available in 
the magnet system of the previous H.F.1016 unit. A curved 
diaphragm is used with a rigid centre section coupled to the 
voice coil. The rigid coupling and the design of the cone ter- 
mination give a balanced response over the whole audio range. 
The unit is specially suitable for use in the smaller type of 
enclosure having a volume of approximately 1# cubic feet. 

Type Flux Density Price Type Flux Density Price 

8" H.F.816" 16,000 gauss L6.6.0 T.816 16,000 gauss L5.19.3 

8" H.F.812" 12,000 gauss L3.16.6 T.12 tweeter 16,000 gauss £13.17.9 

8" H.F.810 10,000 gauss L2.17.0 T.10 tweeter 14,000 gauss £4.12.9 

6' H.F.610 10,000 gauss L2.7.3 Steel 
£2.9.3.diecast 

T.359 
tweeter 

9,000 gauss £l.12.3 

"These two speakers incorporate a universal impedance speech coil. 

WHITELEY ELECTRICAL RADIO CO. LTD. 
Telephone: MANSFIELD 1762 -5 

{ s 

Specification: 
Chassis -die cast aluminium 
Cone -graded pulp cambric 
surround; Cone dia. -10 ins., 

Pole dia.-1 in.; Flux density 
-16,000 gauss; Total flux - 
64,000 maxwells; Impedance 
-15 ohms. 

Price: £9.8.6 (inc. tax) 

MANSFIELD, NOTTS. 
London Office: 109 Kingsway, W.C.2 

WA3 

YOU CAN NOW USE VERY 

LOW OUTPUT PICK -UPS 

WITH MARTIN AUDIOKITS 
Hi -Fi constructors bane been quick to realise 
that the perlormance of Martin Audiokits 
is so good that it is well worth buying the 
finest possible accessories to use with them. 
In fact, the very modest prices of Martin 
equipment encourage this. UNIT 9/S is the 
latest addition to the range. It enables the 
very finest pick -ups such as Ortofon, Decca, 
Shure, etc. to be matched to Martin units in 
the twenty watt integrated stereo assembly. 
Price 55/.. 
IN THE AUDIOKIT RANGE 
Pre -Amps, Selector Units, 3- Channel Mixer, 
Tone Control Units, Power Amplifiers, Power 
Supply Units, Escutcheons. All for easy home 
assembly. 

NINE 
UNITS 
NOW! 

SO EASY TO BUILD AND SAVE WITH 
Trade Enquiries invited 

MARTIN ELECTRONICS LTD, 

154155 HIGH STREET 
BRENTFORD MIDDLESEX 

Phone 1SLeworth 1161 

mF1RTin 

r 

MONO OR STEREO 

20 WATT HI -FI 
ASSEMBLY 

DE LUXE MIXER 
& TONE CONTROL 

ASSEMBLIES 

NINE UNITS LET YOU HAVE JUST THE KIND 
OF ASSEMBLY YOU PREFER 

MARTIN ELECTRONICS, 16416 5105 STREET 
BRENTFORD, MIDDLESEX 
Latest leaflet of complete AUDIOKIT program 

NAME 

ADDRESS 

BLOCK LETTERS 
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Transistor 
Tuner /Converter 
I, 2 or 5 Transistors 
Optional i.f. Strip 
Plug -in Coils 
BY F. NEVILLE HART 

CONTINUED FROM PAGE 369 OF THE AUGUST ISSUE 

THIS month the construction of the i.f, strip is 
described. This is made on a strip of paxolin 
screwed to double tag strip (18 tags). This 

measures 4in, by lain. The tag strip can be 
obtained at many dealers. On to this is screwed a 
blank Denco B9A coil former similar to those used 
for the coils. This forms the plug to fit the output 
valve holder on the tuner section, and is cut in 
half down to the pin rim and drilled for fixing to 

449 

The finished i.f. strip ready for mounting to the main tuner 
assembly. 

250pF capacitor Nnserted N 
Denen blank coil former 

216 
e2kn T 
517 68O0 

T 
Fig. 4 (pictorial inset): The modified coil former 

for an output plug to the two- transistor tuner. 

the strip. The i.f. strip can be plugged into the 
tuner output socket at will; it only being necessary 
to slip the volume control through the hole on the 
front panel with the usual nut and knob. 

In Denco's original circuit for this, three 0C44 
transistors are specified but the price of OC170's 
are much reduced now, and it was found that 
there is a great increase in amplification if one of 
these is used in the first i.f. position. 

Cut the paxolin to the same size as the tag 
strip, making three square holes just a fraction 
smaller than the i.f. cans, i.e. ;tin. Drill holes, 
as shown in Fig. 6, for leads from the transistors. 

VR1 
51,11 

C19 
8-tO}1F 

{I 'D 
To LE 

amplifier ier 

C20 1111}1F 

Fig. 5: The circuit of the i.f. strip. 

These will lie on the reverse side to the capacitors 
and resistors. 

Cut a bracket out of aluminium to hold the 
volume control so that the knob will be at right - 
angles to the i.f. strip and coincide with the hole 
for it in the front pa.neI, at the same time ensuring 
that the Denco blank plug pins fall into the right 
position to plug into the output valveholder. 

Drill the tag strip metal support to take this 
bracket. Mount the i.f. cans as follows: IFT2- 
IFT3-IFT4, this last being nearest the volume 
control. 

Wire up in the order as before with rositive 
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To pin 6 To pin 7 
On blue coil on blue coil 

PRACTICAL WIRELESS 

0C170 base 

Emitter 
Base 

September, 1964 

0C44 base 

Collector Emitter Collector 
Shield Base 

Mounting 
bracket 
for VR1 

Fig. 6: The component layout on the top -side of the "chassis" 

leads, negative leads, resistors, capacitors, i.f, cans Also optional, a two -way plastic connector for the 
and, finally, transistors. Referring to Fig. 7, on output leads to the audio amplifier it is proposed 
the reverse side will be located the three transis- to use. On this side will be bolted the blank 
tors, the 4µF capacitor and the 0.1µF capacitor, former as described. This connects the battery 

To pin9 
on blue coil 

A Mounting 
bracket 
for VR1 

Volume 
control 
(VRI) 

Fig. 7: The underside view showing wiring. 
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LAsKrs" 
RADIO 

PRACTICAL WIRELESS 451 

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

THE SKYROVER & SKYROVER De Luxe 
* LONG WAVEBAND COVERAGE IS NOW AVAILABLE FOR THESE WELL -KNOWN SETS 

The SKYROVER 
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 
built for 

be £$.19.6` 5 &P. 
H.P. Terris: 201- deposit 
and 11 mutt, -. al 16)6. 

The SKYROVER 

A simple additional circuit provides coverage of the 
1100/1950 M. band (including 1500 M. Light pro - 
cramme). This is in addition to all existing Medium 
and Short wavebands. All necessary components 
with construction Only 10- extra p°Pt 
This (onver iun is .0 it:,b le fur loth models that 
lace already been toast nanteil. 

a:ENE1t AI, SPI;C'IFII'A'IION: : transistor plus 2 

diode superhet, b waveband portable receiver. Operat- 
ng from four 1.5 v. torch batteries. The SKYROVEB. 

and SKYROVER DE LUXE covers the full Medium 
Waveband and Short Waveband 31 -94 M. and also 4 
nparate switched band -spread ranges. 13A, 16M, 19M, 
and 25M, with Band Spread Tuning for accurate Sta- 
ion Selection. The coil pack and tuning heart is com- 

pletely factory assembled, wired and tested. The 
emaining assembly can be completed in under 3 hours 
rom our easy to follow stage by stage instructions. 

SPECIFICATION: Superhet 470 Eels. All Mullard 
Transistors and Diode. Uses 9 -U2 batteries. 5in. Cera- 
mic. Magnet P.M. Speaker. Easy to read Dial Scale. 
Band Spread Tuning. 500 MW Output. Telescopic 
Aerial & Ferrite Rod Aerial. 
WAVEBAND COVERAGE: 180 -576M; 31 -94M and 
Used Spread on 13, 16. 19 and 25 metre Bands. 

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 61 x 3in. covered with a washable material 
with plastic trim and carrying handle. Also car 
aerial socket fitted. 
Can now be built for 
P. & P. 5 / -. 
H.P. Ternis: 25/- deposit and 11 months, at 20 / -. 
Data for each receiver 2/6 extra. Refunded if you pur- 
chase the parcel. Four U2 batteries 3/4 extra. 
All Componrnta Available Separately. 

f10.19.6 

The "Sixteen" Multirange METER KIT 
'rills outstanding meter was featured by Practical Wireless in 
the Jan. '64 issue. Lasky'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- 50-250 -500 at 
20.000 0/V. A.C. volts: 0 -25- 50-250 -500 at 1,000 a /V. D.C. current; 
0 -50µA. 0- 2.5 -50 -250 mA. Resistance: 0- 2.00011, 0-200k R, 0 -20M D. 
Basic movement: 4 aA f.s.d. moving coil. With universal shunt 
full scale deflection current is 50µA. Size /finish: Black plastic 
case. 33 x 51 x 111n. 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- 
ets for test lead plugs. Power requirements: One 15V. and one 
1.5V. batteries. Complete with all parts and full construction 
details. 
Data and circuit available separately 2/6 refunded If all parts 
bought. Pair of Batteries. 2/5 extra. 

LASKY'S PRICE f S s s 19 6 P. & P. II.Panti 
, 

. Terms: 
months 

21 /- dt eposit 
5/- a 

1Readyr Built riBOY'S TRANSISTOR `tRADIO 
x 2 

23in. a lin. Fitted with 21in. loudspeaker. Socket for personal earpiece 
and telescopic aerial. Works from single PP3 type battery. Fully tunable 
over full medium waveband. Supplied complete with earpiece, telescopic 
aerial, carrying purse and 9 -volt battery. Ideal Birthday present. 
LASKY'S PRICE 42/- POST FREE. 
6 transistor pocket radio fully built in plastic case. 41n. x 211n. x lin. 
with 2Iin. speaker. Uses single PP3 type battery. Supplied complete with 
personal earpiece and leather case. Tunable over full medium waveband. 

LASKY'S PRICE 69/6 POST FREE 

E.M.I. 4 -SPEED RECORD PLAYER 
New, unused and individually boxed lilted with lightweight 
pick -up with ACOS G.P. 73/2 stereo cartridge. Cabinet space 
required 13d x 121 x Odin. .A Pin. metal turntable is fitted. 
For use on 200/2.50 volt A.C. Mains, with .Auto -stop. The 
stereo cartridge will play all types of Mono Records, 78'0. 
L.P.s etc.. but if desired e G.P. 67 LP /78 Mono cartridge will 
be supplied in lieu Of the C: P73 at no difference in cost. 

LASKY'S PRICE 79/6 r. & r. ,/,extra 

The "REALISTIC" Seven 
* 7- transistor Superhet. * 350 milliwatt 
output into 4ín. high flux speaker. 
* All components mounted on a single 
printed circuit ..- _ 
board, size 51 x ATie, 
Slin. in one com- 
plete assembly. * Plastic cabinet with carrying 

size 7 x 10 w-- --, . 
x 31ín., BIue /Grey 
or all Grey. * -- =- 
Easy to read dial. * External socket 
for car aerial. 'm * 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 1.F.'s etc. fully wound ready for 
immediate assembly. 
An Outstanding Receiver. LASKY'S 
PRICE for the complete parcel including 
Transistors, Cabinet. Speaker. etc., and 
Full Construction 
Data. Can be built for 

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

REALISTIC Seven DELUXE 
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 

5.19.6 

RECORD 
PLAYERS 1\ 45 t 6 colt 
Co operated 
pomt. ple 1pte with 
pick-up fitted 

Fitted 
cartridge. Size only 74 

New 
x 

Fitted auto. stop and start. New and 
perfect. 

45 r.p.m. Model 49/6 P & P. 2/6 

' speed model for 33 and 69/6 P. & P. 
45 r.p.m. (as illustrated). 216 

AUTO. RECORD PLAYER 
II.M.V. 45 r.p.m. AUTOMATIC RE- 
CORD PLAYER. Designed to cake only 
45 r.p.m. 7ín. discs. Will play tip to 8 auto- 
matically. Fitted with lightweight pick- 
up and crystal cartridge. mounted on a 
plinth. For 200 /250 V. A.C. mains. Size 
approx. 10 x 10 x lin. 
LASKY'S PRICE 59/6. P. &P. 3/6 extra 

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 val. control. 
Size: 41 x 3 x llln. Complete with PP3 
battery. LASKY'S PRICE 6916, P. & P. 
2/6. 

GUITAR PICK -UPS 
CC M5 Crystal -high imp. Size only li x 1 x 
tin. Clips' to finger board -no screws. 
Complete with cable. 
LASKY'S PRICE 15/11. P. & P. 1/ -, 
CG M35. Fully adjustable pick -up position 
carrier. Simply fixed. Separate tone and 
volume control. Heavy chrome finish. 
Pick -up size 3I x Lin., contret size 2i x 
Lin. Complete with long I, ail and lark 
plug. LASKY'S PRICE 59/6 P. P. 

1 

207 EDGWARE ROAD, LONDON, W.2. 133 TOTTENHAM COURT ROAD, W.I. 152; 3 FLEET STREET, LONDON,E.C.4. 
Near Praed St. PADDINGTON 3271,2 Nearest Stn., Goodge St. MUSEUM 2605 7'elephnnt' Fleet Street 2833. 

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W.. Edgware Rd. ((pen all day Thursday. Earl' closing Sat. 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave 
Transistor Superhets: 

P50 /IAC Oscillator Coil for 176 pF tuning ... ... 514 ea. 
P50 /2CC 1st & 2nd I.F. Transformers ... ... 517 ea. 
P50 /3CC 3rd I.F. Transformers ... 61- ea. 

All mounted in individual cans i-}in. diam. x tin. high. 
RA2W Ferrite Rod Aerial 208 pF Tuning 1216 ea. 
LFDT4 Driver Transformers ... 9l6 ea. 
OPTIA Output Transformers 1016 ea. 
PCAI Printed Circuit Panel ... 916 ea. 
Constructor's Booklet ... 21- ea. 

VALVE RECEIVER COILS 
Our individual "H" type iron -cored coils are without equal for the construction of a wide range of 
receivers. For the simplest T.R.F. sets covering one or more wave -bands the Aerial and H.F. Transformer 
coils are 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 

The New'Picfure- Book' way of learning 

BASIC ELECTRON ICS (6 o s) 
You'll find it easy ,o learn with this out- The book, are based on the latest research 
standingly successful new pictorial method- into simplified learning techniques. This 
the essential facts are explained in the has proved that the Pictorial ,Approach 
simplest language, one at a time; and each to learning is the quickest' and soundest 
is Illustrated by an accurate, cartoon type way of gaining mastery ovar these 
drawing, subiects. 

The series will be 
of exceptional 
value in training 

mechanics and 
technicians in Electri- 

city, Radio and Electronics. 

WHAT READERS SAY 
"Learnt more in part 1 than the previous t', years." L.M.J., 
Durham. "1 am convinced that I am on to something 
really worth while." J.L.P., Fife. "Without doubt they are 
the easiest to follow books I have ever studied." W.J., 
Aylesbury. "Congratulations on a well planned easy to 
learn series." M.K., Horsham. "First class, I cannot 
praise them too highly." J.J., Taunton. 

A TECHNICAL PRESS PUBLICATION 

To Selray Book Co. 

60 Hayes Hill, Hayes, Bromley, Kent 
Please send me Without Obligation to Purchase, Basic Electricity/ 
Basic Electronics on 7 Days Free Trial. I will either return set, 
carriage paid, in good condition within 8 days or send down payment 
of 15/- (Basic Electricity) followed by 8 fortnightly payments of 

Down payment. of 15/- (Basic Electronics) followed by 
h fortnightly payments of 12/6. Alternatively, I will send 68l- 
(Basic Electricity -5 parts). 81 ;- (Basic Elec.ronics -8 parts) post 
free. This offer applies to United Kingdom only. 
Tick against set required (only one set a &lowed on free trial). 
BASIC ELECTRICITY BASIC ELECTRONICS 
Signature 

(It under 21, signature of parent or gaurdian) 
BLOCK LETTERS BELOW 
Name 
FULL. rosTAL 
Address ., 
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COMPONENTS LIST FOR I.F. STRIP 
Resistors: 

R9 33kíì RI4 680í2 
RIO IOkil R15 22k0 
RII 82O0 RI6 8.2K12 
RI2 68k52 R17 68Oí2 
R13 8.2ká2 

All +W carbon 
Variable Resistor: 

VRI 5kí2 
Capacitors: 

C12 0.01µF mica 
C13 0.01µF mica 
C14 4µF 25V electrolytic 
C15 0.01µF mica 
C16 0.01µF mica 
CI7 0.01µF mica 
CI8 0.01µF mica 
CI9 8µF í5V electrolytic 
C20 0.1µF paper 

Transistors: 
Tr3 OCI70 
Tr4 0C44 
Tr5 0C44 

Diode: 
DI 0A70 

Transformers: 
IFT2 Denco Maxi -Q Type IFT16 
IFT3 Denco Maxi -Q Type IFTI6 
IFT4 Denco Maxi -Q Type IFTI7 

Miscellaneous: 
One blank Denco 9 -pin coil former; Paxolin 
(4" x I; "); Double 18 -way tag strip 4" long on 
2" metal brackets; two miniature clips or plugs 
for output. 

leads and the first transistor to 
the tuning unit. 

Use and Alignment of I.F. Strip 
If a signal generator is avail- 

able, after plugging unit into 
place and fixing up volume con- 
trol and connecting to an audio 
amplifier, align the cores of all 
IFT's to 1.6Mc /s. If the tuner 
has been used on its own do not 
forget to realign IFT1 on the 
main baseplate. If the latter was 
working on a frequency other 
than 1.6Mc /s the aerial and r.f. 
coils and possibly the mixer coil 
of all ranges, particularly 3 and 
4, will have to be realigned. The 
lower the frequency the greater 
the difference caused by a change 
in i.f. between mixer and signal 
frequency. 

Alignment with a signal generator, on ll6Mc /s 
should start with IFT4 and work back, and should 
be done through a lkf2 resistor. If the generator 
has no incorporate series capacitor, one should be 
used. Usually, however, it is only necessary to 
lay the generator output lead near the collector 
lead of the IFT being aligned, for sufficient note 
to be heard. 

If it is required to try the complete unit as 
the front portion of a double superhet into an 
existing radio, the output would be taken from 
pins 4 and 5 of IFT4, disconnecting the diode 
and thereby the volume control. 

Final Notes 

When alignment of coils is satisfactorily com- 
pleted, it is as well to put a drop of Durafix on 
the screws of the coil slugs, as it is found that 
if the unit is shaken about much, such as in a 
car, at the end of the journey they have screwed 
themselves down to the bottom ! Should it ever 
be desired to alter them again, brush them with 
a little acetone solution which will melt the 
Durafix. 

Since the white coils are much alike, it is a 
good plan to mark each with small spots of paint 
or the appropriate figures of the range. Also a 
blob on one side of each trimmer top will be of 
some assistance in alignment. 

Performance 
The tuner section feeding into a radio, is 

perhaps noisier than both sections into an audio 
amplifier. The latter arrangement is more 
accurate, being independent of the tuning of some 

The tuner, which was described in last month's issue 

If no signal generator is available and the first 
part has been aligned to match a radio, it will 
be easier to line up the i.f. strip to match the 
IFT on the tuner unit, since little adjustment 
will be needed to the tuning coils. As these 
will have been aligned already, a signal will be 
probably found on which to adjust the i.f. strip. 

other radio. But the tuner section, when used 
in the double superhet manner, is so selective 
and powerful, that it is hard to say that, apart 
from the quieter background, the i.f strip into 
audio amplifier is much more sensitive, However, 
as g result of making this unit, the writer's valves 
have been finally banished to the junk box! U 
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MODIFICATIONS TO THE 
VOICE -OPERATED Baby ALARM 
By J. L. Moughton 

IN its present form, the "Voice-operated Baby 
Alarm ", featured in the July issue of P.W., is 

unsuitable for connection to certain TV 
receivers such as the Murphy V134C and some 
Ultra models. In these models the neutral side of 
the mains supply is not connected to the TV 
Chassis. 

In the Murphy model a centre -tapped mains 
transformer is used (Fig. 1) the tap being connec- 
ted to chassis and the mains connections being dis- 
posed symmetrically about this on each side. Thus, 
whichever way round the mains plug is inserted, 
the chassis is always live to the extent of about 

AC 
mains 
240V 

Fig. I r The power pack of the Murphy VI34C somewhat 
simplified. 

120V. The winding continues beyond the mains 
connections on each side to forni an auto- transfor- 
mer from which a full -wave h.t. supply is derived. 
The heaters are connected in parallel to isolated 
secondary windings. 

The Ultra models incorporate a rather complex 
voltage -doubling system and again the heaters are 
in parallel. 

In these and in similar cases, it would be 
necessary to use a mains transformer with isolated 
h.t. and heater secondaries or else it might be 
possible to run the alarm off the TV power -pack, 
if the heaters were parallel connected. 

In some receivers, the volume control is at a 

d.c. potential above that of the chassis, e.g. some 
Ferranti models. Here it would be necessary to 
isolate the output from the alarm as shown in 
Fig. 2 

A few models (e.g. Ekco T164) have a different 
kind of volume control -a variable h.t. potential 
divider feeding the cathode of a sound i.f. valve; 
like a vision contrast control. In such sets the out- 
put of the detector is via the noise limiter and a 
capacitor to the grid of the sound output valve. 
A suitable circuit is shown in Fig. 3. 

While on the subject of volume controls it might 
be mentioned that if the output of the alarm is too 
great and overloads the sound output valve, it can 
be reduced by substituting a 1M12 preset potentio- 
meter for R9, the slider being taken to RLA1. 

If the television set and /or alarm are fed from 
separate reversible two -pin plugs, it is possible for 
the chassis of one to be connected to mains neutral 
and that of the other to mains live. Since the two 
chassis are connected together, one can either use 
the circuit of Fig. 2 with a 1,000V d.c. capacitor 

0011JF 350V DC 

From junction 
of R9 and R10 

Not chassis 

Same value as TV volume control 

Fig. 2: Suitable circuitry for a set with a volume control 
above chassis potential. 

100kR 
to 

1M11 

To T.V. amplifier 

RLAt 

T.V. 
Volume 
control 

From junction 
of R9 and R10 

From sound 
detector 

RL Al 

TV. 
output 
valve 

9l 

Fig. 3: Circuit for set with unconventional volume control 

in the signal lead and a similar one in the earth 
lead and fuses in the mains leads to the alarm, or 
better still, connect both alarm and receiver 
correctly to the same two pin plug. 

Since it is possible to have the chassis of the alarm 
at mains live potential it is also advisable to 
include a 0.01µF 1,000V d.c. capacitor in each 
microphone lead. 

Finally it is suggested that the receiver circuit 
diagram be obtained before constructing the alarm, 
so that the above points can be checked. 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY OUR SUPER AFTER SALES SERVICE 

ROAMER SEVEN Mk Ill 
5 WAVEBAND PORTABLE OR CAR RADIO 

Amazing performance and specification * 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. 17 metres. Push -pull output for room filling volume from rich toned heavy duty 5in. speaker. Air spaced ganged tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S Waves. Simulated hide case with gilt trim and shoulder and hand straps. Size 9 x 7 x 4in. approx. The perfect portable and the Ideal car radio. (Uses PP7 battery available anywhere. Total 

and 
of parts now only £5. 19.6 P. & P. 

M E LO DY Parts Price List and easy build plans 31- 516 

SIX TRANSONA 
FIVE ionic, Liyht, A.F.N., 

Lux. all at good volume" 
G. P. Durham, 

7 stages -5 transistors and 2 
diodes 

fully tunable over medium and Long 
Waves and Trawler Band. Incorpor- ates Ferrite rod aerial, tuning con- denser, volume control, new type fine tone super dynamic 21ín. speaker etc. Attractive case. Size 61 x 41 x lün. with red speaker grille. (Uses 1289 battery available anywhere). Total cost of all 

parts now only 42/6 P. & P. Parts Price List and easy build 
316 plans 21 

TRANSONA SIX 
8 stages -6 transistors and 

2 diodes 
This is a top performance receiver 
covering full Medium and Lon:; Waves and Trawler Band. High -grade Ferrite magnet 31n. speaker makes listening a pleasure. Push -pull trans- formers for ample power. Ferrite rod aerial. Many stations listed in one evening Including Luxembourg loud and clear. Attractive case in grey with red grille. Size 81 x 41 x il in. (Uses PP4 battery available anywhere) 

Total cost of all & P. 
parts now only 59/6 P. 

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. lin. speaker (will drive large speaker). Size 7i x 51 x liln. (Uses 9v battery, available anywhere). 

Total cost of ail P. 19.6 P. & P. Parts Price List and easy parts now only 7 316 build plans 21- 

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 fixed prices stated. 

. amazed at volume and 
Performance ... has really come 
up to my expectations.' 
S. G., Stockton -on -Tees 

FREE! Miniature Earpiece, plug and socket (value 916) and details of conversion to private listening. 

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 grads transis- tors. volume conttal, tuning 
condenser, wave change slide 
switch, sensitive óim ferrite 
rod aerial. Push -pull output. Wonderful reception of B.B.C. Home and Light, 268 and many Continental stations. Handsome leather -luck pocket size case, only 61 x 31 x 1lht. approx. with gilt speaker grille and supplied with hand and shoulder straps. 

Parts Price List and Total cost of /3.9.6 P. & P. 
easy build plans 21- all parts only L 7 3'. 

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 test Home, Light 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensi- 
tive Ferrite Rod Aerial and 
fine tone 2I1n. moving coil speaker. built Into attractive black case with red speaker grille. Size 51 x 11 x alla. [Uses 
1289 battery available anywhere). 
Parts Price List and easy build plans 116 
Total cost of all 
parts now only 42/6 P. & P 31- 

ROAMER SIX NEWS'! 
FREE! Miniature Eorisece, plug and socket (value 9'6) and 
details of conversion to private listening 

8 stages -6 transistors 
and 2 diodes 
Listen to stations half a 
world away with this 5 
waveband portable. Tune- 
able on Medium and Long 
waves. Trawler Band and 
two Short Waves,. Sensitive 
ferrite rod aerial and tele- 
scopic aerial for short 
waves. Top grade transis- 
tors, 3-inch speaker. 
handsome case with gilt 
fittings. Size 7. s 51 x liln. 

Paris Price List and Total cost of all 
1£3. 

19.6 
easy build plans 2'- parts now only 7 P. & P. 2t- 

RADIO EXCHANGE CO. 
61, HIGH STREET, BEDFORD, Phone: 2367 

Callers side entrance 
Barrett, Shoe Shop 
Open 9 -5 p.m. 
Sots. 10 -12.30 p.m. 
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14;r7A/Ltsott Ltd NMI 

ELCOT LANE 
MARLBOROUGH WILTS 

TELEPHONE: 657 and 658 

WIDE BAND 

UHF AERIALS 

for BBC2 now 
and ITV 2 

FIVE STAR QUALITY AERIALS 

* Anodised elements for protection. * Modern 
plastic moulding techniques used for convected 
reflector and parasitic elements giving longer 
life. * Staggered spaced elements for maximum 
performance with all channel band width. 
* Multi- element reflector giving high back to 
front ratio. * Maximum efficiency of matching 
by using laboratory developed collector plate - 
without any other matching device. 

Model Description ÚB 
B/F 

Ratio 
DB 

Pervel 

OF /H3 

OF /H5 

OF /H7 

OF /H10 

OF /H12 

OF /H14 

OF /H18 

OF /H22 

3- ELEMENT, HEAD ONLY 
with CLAMP 

5- ELEMENT, HEAD ONLY 
with CLAMP 

7- ELEMENT, HEAD ONLY 
with CLAMP 

10- ELEMENT, HEAD ONLY 
with CLAMP 

I2- ELEMENT, HEAD ONLY 
with CLAMP 

14- ELEMENT, HEAD ONLY 
with CLAMP 

18- ELEMENT, HEAD ONLY 
with CLAMP 

22- ELEMENT, HEAD ONLY 
with CLAMP 

7.0 

8-25 

10.5 

12-5 

13.5 

IS -O 

16-25 

17.0 

18.0 

19-5 

24-5 

26.0 

28-0 

29.0 

30-0 

31.0 

31/6 

36/6 

4I /- 

47/- 

51/- 

55/- 

70/- 

85/- 

PLEASE STATE LARGE OR SMALL CLAMP REQUIRED 

September, 1964 

`SUPER SIX' 
TRANSISTOR RADIO KIT 

ONLY £5.5.0 

Full instruction booklet 21-. 
I.F. frequency 470 kc /s. 
Lining up service if required. 
All parts supplied separately. Write for list. S.A.E. please 
Sec can be supplied fully built for L7.7.0 tax paid and 
carriage paid. 
9v. battery required. VT9 or P.P.9 (3f9 with kit). 

TRANSISTORS 
Packet of 3 coded RF transistors (equivalent of 0C44/5) 
7/6 post paid. Trade supplied. 
Set of 6 transistors and diode with circuit diagram. Neatly 
packed in foam -lined box: useful for presentation. 151- post pd. 

ELECTRONICS (Camberley) Ltd., 
15, Victoria Avenue, Camberley. Surrey. 

(Closed Saturday) 

(post 5/ -) 
All new parts. 

6 transistors and diode. 

350mW output. 
Superhet circuit, Ferrite 
rod aerial. 

Weymouth Radio printed 
circuit board and coils. 

Component positions and 
references printed on back 
of board. 

Nicely styled wooden 
cabinet, II x 7, x 31in. 

Vinyl covered in various 
colours. 
6 x 4in. speaker giving 
good bass and treble 
response. 

Free with kit. 

'l'KIPLETT 16:12 SIGNAI. GENERATOR. Handsome well 
designed instrument, ex U.S.A. Forces. 100Kcls to 120Mc /s on 
fundamentals. 10 directly calibrated ranges. 6 valves, buffer 
evelifle00 well 

meter. 
variable 

mod.. 
mod.. 1Mcls crystal mixing facilities for crystal check and for 
use as heterodyne wavemeter. In first -class condition, tested. 
with ct P 

special portable 
from 115V A C 50 cis (suitable auto transformer fo240V. 
A.C. operation. 17/6 extra). PRICE ONLY £12. Carr. 101 -. 

SILICON RECTIFIERS. Type BY100 (yin. x fin.) will handle 250 

volts at up to 500 mA. Replaces any TV metal rectifier. BRAND 
NEW -not seconds. 7/6. 
AR-88 'IRRA' l'OR. PACKS. For 6V. operation. Complete with 
vibrator and O'/,4 rectifier. NEW in original cartons. 17/6. P. & P. 2/6 

AR -88 SPARE VALVES. Complete Set of BRAND NEW individu- 
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 la 

NE 
plug. Noise excluding, supremelyQcóo ffoortablle 

BRAND 

MAGNETIC COUNTERS (ex- G.P.O.). 4 figures to 9.999. Coils 
5000 for 24 V. operation. Tested. (No reset). 5 - each. P. & P. 1 /6. 
SPECIAL OFFER! 10 for 30/ -. P. & P. 6/ -. 

MICRO -AMMETER. 0- 500µA. Made by R.C.A., Weston 
Westinghouse, and other famous American manufacturers. 
Circular 21in. flush panel mounting. Dials are engraved 0 -15, 
0-600 volts. As used in the American version of the "19 SET ". 
TESTED AND GUARANTEED 151 

HEAVY DUTY TRANSFORMER. Input 220 to 250 volts A.C. 
mains (tapped every 5 volts). Output 50V. at 15 amps. A really 
rugged job, very conservatively rated. Size 7v x 51 x Tin. Weight 
26 lbs. ONLY 25.19.6. Carr. 7/6. 

CANADIAN RECEIVERS No. 9. Similar to 52 Set, but rover 
1/6 to 5 Mc/s. Tip -top condition, complete with crystal cali- 
brator, valves, etc. BARGAIN FOR CALLERS ONLY. 7946. 
PCR-3 RECEIVERS. 3 wave bands, medium wave and 2 short 
wave, from 120-13 metres. Good condition. tested. S gns. 
Carr. 10 / -. A.C. mains internal power supply ££ extra. 

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

TEMple Bar 0543 

Shop hours 9-6 p.m. (9-1 p.m. Thursday). Open all day Saturday. 
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A 4- VALVE, 
4 -BAND, 
ALL -DRY 
SUPERHET 
PORTABLE 

By L. R. Repage 

CONTINUED FROM 
PAGE 369 OF THE 
AUGUST ISSUE 

PRACTICAL WIRELESS 457 

the 

CHELMER 4 
THE frame aerial has been made in the form 

shown to permit quick modifications to the 
windings during experimental work. 

The windings have been made to match the 
Osmor oscillator coils, and as the wire used may 
differ in gauge the constructor will also have to du 
a little experimenting. As a basis, however, the 
medium wave winding has approximately 21 turns. 
and these should be spaced, not too widely. by use 
of the perspex strip spacers. These are quite easily 
cut out, but the grooving is difficult unless a 
suitable tool is made up. 

The author has a Litz -wire winding, but care is 
required as regards soldering this wire, each strand 
having to be carefully cleaned before solder is 
applied. 

The photograph shows the completed frame 
aerial unit. Formica is a light and strong 
material, and the two outside surrounds of }in. 
square strip -wood allow the windings to be 
recessed and protected from damage during 
experiments. When this frame is inserted in the 
cabinet, the frame aerials are, of course, com- 
pletely enclosed and hidden. 

The top, bottom and end pieces of Formica can 
be dovetailed, and this is worth while for a good 
job. Evo -stik contact adhesive is the adhesive to 
use. Make certain that the framework is truly 
square, using a small set square to check. When 
this is ascertained the small Formica angle pieces 
can be fixed on. 

The perspex spacer strips can then be glued as 
The finished frame aerial, ready to be connected to the 

rest of the receiver. 
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2!Z'--+ Close- spaced saw -cuts 
11I11111IIIIIIIIII111111IIIIIIIIIIIIIIIIIIIII111I1I11I1I11I11I11 

10 14 of - %Perspex saw -cuts 

4 off (wood) CI 

TuDular-aerial 

714ß 4 ott %x 
34a 0 and O4 

Battery compartment 

Clamps 

Long -wave frame 
winding,7 slots 

pile wound. 

Medium -wave frame 
win6ng in slots spaced 
one diameter of wire, 
approx. 21 turns 

- 34. 

O9 1 of (Formica) A 
(2 strios glued) 

- 
8 off (Formica) 

Formica framework may be 
dovetailed, but Show je more 
on overall length le. 9!x61 

-Top and bottom 
2 off 9..x 3%2 

- (Formica) 

Formica framework firmly glued 
with EVO -STIK IMPACT adhesive, 

care being. taken that the whole is truly square. 

8 
1 off 2x3ip= 

(Formica) -_ 

0 
Ends 

2 off 61x312 
(Formica) 

= loff 1%ex3i 
(Formica) 

Fig. 6: The frame aerial. Component parts and assembly details of the aerial. 
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DO IT YOURSELF 
Build a Record Player and Save Pounds 
The Cheapest Way The L.K. Way 

SCOOP! Transistor Tape Recorder. The best obtainable 
by very famous manufacturer. Brand new, boxed, guaranteed. 
Reduced from 12 gns. OUR price 47.10.0 P. P. 3/6. Complete 
with microphone, tape, batteries and operational booklet. 
Features push -pull amplifier, two motors, single switch opera- 
tion, pause, speed. wind, rewind, record, play back. Can be 
used in any position, indoor or outdoor. 
Famous Autochanger or Single Player Units supplied with 
brand new, two -tone, de -luxe portable cabinets, 17 x 15 x 81 in. 
Strong carrying handle, gilt finish clips and hinges are used by 
famous make for 22 gn. model. Ready cut out motor board, 
14 x I 3in. 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 MKII Superb Kits are now being dispatched. 

K PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
B.S.R. U.A. 14, T.C. 8 Mono L10.17.6 P.P. 516 
Garrard Autoslim, Mono L11.7.6 P.P. 516 
Single Player Kits as above 
Garrard S.R.P. 10. Mono L10.12.6 P.P. 516 
E.M.I. Autostop, Mono (10.17.6 P.P. 516 
Individual Prices for those who wish to purchase separately. 
Record Player Cabinet with Cut -out Board (2.15.0 P.P. 316 
Amplifier with 7 x 4in. speaker 43.10.0 P.P. 216 

Autochangers 
B.S.R. U.A. 14, T.C. 8 Mono (5.7.6 P.P. 516 
Garrard Autoslim, Mono E6.0.0 P.P. 416 
Single Players 
E.M.I. Autostop, Mono 
Garrard S.R.P. 10, Mono 
E.M.I. Separate Pick -up 

(5.7.6 P.P. 4,6 
E5.5,0 P.P. 4'6 
E3.0.0 P.P. 3'6 

Transcription Units -Stereo Head -Mono 
Garrard 4 H.F. Stereo (14.10.0 P.P. 5'- 
Philips A.G. 10/16, Stereo 412.0.0 P.P. 5I- 
Garrard A.T.6, Stereo 49.19.6 P.P. 51- 

SCOOP! B.S.R. U.A.14 Autochangers. T.C. 8 Mono P.0 
Brand new and boxed. Wired for stereo. Note OUR price 
45.7.6. P.P. 51 -. Latest model. 

SCOOP! Garrard Autoslim. Mono P.U. Brand new 
and boxed. Wired for stereo Latest model. 
Note OUR price (6.0.0 only P.P. 51 -. 

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! 3 -watt Gramophone Amplifier. Complete 
with Sin. Speaker, 49'6. P.P. 5' -. 
The amplifier is complete, on a fabric -covered baffle board. 
Output transformer included. Tone and volume controls and 
onoff switch. Ready to switch on and play. Terrific volume. 
Size 121in. x 6in. x 3Z-in. back to front. For 200 -250 v. A.C. 
Output 3 watts. 

SCOOP! A Stereo Amplifier by world famous amplifier 
designers. 5 watts per channel. Facia panel in black and silver. 
Assembled, tested, guaranteed. Even leads and plugs supplied. 
Maker's package unopened. 
OUR price (7.10.0. List price (15.15.0. P.P. 5'6. 
Please send for our Amplifier and Hi -Fi lists they are FREE. Our 
prices the most competitive in the trade. 

SCOOP! Microphones. Complete Lead Coax. Plug, 
Brand New. Our Price, 51- only. P.P. 116. 

IF NOT ADVERTISED IT IS STILL IN STOCK 
MAIL ORDER ONLY TO THIS ADDRESS PLEASE 

TRANSISTOR SECTION 
SCOOP! A first -class 2 wave -band 6 transistor superset 

chassis by world famous manufacturer. Fully built, aligised, 
tested, guaranteed. Full coverage long and medium waves. 
Note OUR price E4.4.0 only. Suitable speaker 1016. A few 
cabinets can be supplied at 2216 each. OUR price for the 
package deal (5.5.0 only. 

SCOOP! As above, 8 transistor. 
OUR price E5.4.0 only. Suitable speaker 1016. Cabiret 
(very attractive two- tone), 22'6. 
OUR price for the package deal (6.10.0 only. 

SCOOP! A Limited Number Only. Tape Decks by 
B.S.R. Latest model. A.C./200/240 v. Brand new and boxed 
OUR price E6.0.0 only. P.P. 4'6. 

SCOOP! Tape Recorder Amplifiers. Suitable for 
B.S.R. or Collaro Decks. Price: 46.10.0 for B.S.R. Deck; 
(6.12.0 for Collaro Deck. P.P. 61 -. 
Mk.11l. Fully built, high gain, low noise, printed circuit. Artrac- 
tive grey and gold front panel 13 x lSin. Overall height 5-fin. 
Front to back measurement Skin. 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 DM70 fitted. 

SCOOP! Superb 1964 F.M. -M.W. -S.W. 3 -Band 
Radiogram Chassis with F.C.C. certification. Frequency: 
F.M. 88 -108 tics; B.C. 535 -1605 kcis; S.W. 3.5 -9 Mc /s. Output, 
5 watts. A.C. only. Ferrite rod aerials. Product of very famous 
manufacturer. Brand new with lull maker's guarantees. 
List price 22 gns. OUR price IS gns. only. P.P. 516. 
FREE! with this superb chassis for one month only, two 
5 x 6in. P;M Dynamic Speakers and beautiful cabinet with 
matt chrome trim. Knobs are included to suit the chassis. 
Please send for our Chassis Lists they are FREE. We are Main 
Agents for Brittamer "Empress" Chassis. 

SCOOP! Complete I4in. TV Sets -Untested. Choice 
of Pye, Philips, Ekco and Sobel), well packed -but at 
owners' risk. E2 each. Also few 17in. TV sets L4.10.11 each. 
Plus carriage and packing inner London I01 -, elsewhere 151 -. 
VALVES -Ex- equipment Tested and Guaranteed 
EB9I 2'- 
EBF80 4'- 
EBF89 4'6 
ECC8I 3'6 
ECM 4'- 
ECC85 5t- 
ECH35 6'- 
ECH42 6'- 
ECH81 6'- 
ECL82 6'- 
EF8S 4'6 
EF91 2'3 

EZ80 41- 
KT33C 4'- 
KT86 71- 
FCC84 4'- 
PCF80 
PCF82 4'6 
PCL82 5'- 
PCL83 5'6 
PCL84 6'6 
PL33 7'- 
PL36 6'6 
PL8I S'6 

PY80 3'6 
PY81 3'6 
PY82 3'- 
PY83 6'- 
PZ30 7'- 
U25 6'- 
U26 6'- 
U191 7'- 
U301 91- 
UAF42 5'- 
UBC41 S'- 
UCC847'6 

EL33 S'- PL82 4'- ECF80 7'6 
EL84 5'6 PL83 S'- UF42 2'6 
EY51 31- PY32 7'6 6C9 10'- 
EY86 4'6 PY33 7'6 6X5 4'6 

6F1 
6F12 
6F13 
6F14 
6F15 
6F19 
6L1 
6L18 
6P25 
6P28 
7136 
7C5 
7S7 
7B7 
7V4 

216 
2'6 
5'- 
5'- 
6'- 
6'- 

7,- 
71- 

5t 
8'- 

6'- 
6'- 

I0'- 
6'- 
5'- 

6BW76 51- 
6BWV7 4'- 
1457 10'- 
30F5 5'- 
35Z3 5'- 
35Z4 5'- 
30FLO 71- 
PL 5'6 
30FU3 61- 
30FL I 7'- 
6i 30L2 7'- 
R19 616 
50CD6 

16'- 
6CD6G 

121- 

EF80 in a batch of 12 for 16' -, plus 2'6 P.P. ECL80 in a batch 
of 6 for 14' -. P.P. 2'6. P.P. is 6d. on each valve. 
Mullard I4in. tubes of all types. AW and MW. All 11/6 each. 
P.P. 10' -. 

Speakers ex Equipment. Sin. 5' -, 7in. x 4in. 6' -, 6in. 616, 
8in. 71 -, P.P. 1'6 each. 
S.A.E. enquiries please. Our Complete Lists 1'- only -credited against your order. 

THE CHEAPEST, THE BEST, THE QUICKEST 
SERVICE. 

L.K. ELECTRON I Cs (Vktóri4LTD, * . 17 GILLINGHAM MEWS, WILTON ROAD, LONDON,°'S.W.1.' . 
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460 PRACTICAL WIRELESS September, 1968 

TEST METERS 
- 

2,000 OHMS PER VOLT 
MODEL TP -10. Reads A.C. 
and D.C. volts ,p to 1,000; 
D.C. current to 500mA; Re- 
siatance to 1 Meg.; eapaci- 

83.1B.6. 

20.000 OHMS PER VOLT 
MODEL TP -58. Reads vol- 
tagee up to 1.000 D.C. at 
20,000 ohms per volt and 
A.C. at 

ze: 
3{ x 5f x lti. 85.19.6. 

PANEL METERS 
25 microamps D.C. 2 {in. Prof. 
circular 5Bl& 50 microampa 

500 volts A.C. 2{(. Flush 
circular, 25/ -. 

` 
_i 

_ ' 
1I5. 

. " 

` 1 
_i,' 

II 

44111 °DIT, 

= 

MI 
Ir 

n 

DOUBLE BEAM 
OSCILLOSCOPE SCOPE TUBES 

Another purchaser of Type UV 
6 1596 equivalent to Cossor 

09D se used in Oscilloscope. 
by Coasor (.339 series) and 
Hartley ca Erskine (13 series) 
Listed 212, 
Brand new in Maker's CC 

crates (Carriage 51 -) II 

TRANSISTORISED INSU- 
TESTER. One 

handed operation, no crank - 
mg of generator. 3 testing 

voltages 100, 250 and 600 
to measure up to 500 
Megohme. Complete with 
leather carrying case and 
teat leads. ONLY 117.10.0. 
IBustd. details on request. 

MOVING COIL STICK Ml %E, M 
m 1 to with heavy deal 

stan_d,e and sccreened lead. 

NLY b8 /9 ( 218). P 

. " 
r 

' / ,- 
(/ r j 
- - . 

30,000 OHMS PER VOLT 
MODEL 500. Reads voltages up 
to 1,000 D.C. at :30,000 ohms per 
volt and A.C. at 15.000 o.p.v.; 
D.C. current to 12 amp. Regis- 
tance to 60 Mega.: Decibels 
from -20 to +56; Incorporates 
internal buzzer for audible 
warning of direct shorts and 
blocking condenser for A.F. 
output measurements. Size 
3.1 x 6'l x 2 i. 98.19.0. 

ACOS 3911 BTICH IlI%E with 
erred lead and table stand 

ONLY 82 /B (post 1ló). 

CRYSTAL DESK MIKE with 
screened lead and built -in 
stand. ONLY 151- (post 1/6). 

HIGH FREQUENCY A.C. 

VOLTMETER. A First Grade 
Moving Iron Instrument with 
Sin. Mirror Scale, reading up 
to 150v. A.C. at 400 and 
1,200 -2,400 cycles. In sub- 
stantial Oak case with 
removable lid overall size 
8 {x8 {x5 4in- Made for the 
Air Mioietry by Everett 
Edgcumb. and in perfect 
order. Brand New and Un- 
used. ONLY 95, Can also be 
supplied for 50 cycles, me 
either 0 -150 or 0 -300 volt. 

SUPER CRYSTAL STICK 
MIHB, complete with heavy 
desk stand neck cord, and 
screened lead. ONLY 4916 
(poet 218). 

15 OHMS P.M. SPEAKERS. 
seed., Heavy Duty 12i., 
85.5.0. 
Wharfedale W12E0 121. 
for Lead Guitare, 510,10.0. 
Wharfedale W15E0 15 i. 
for Bass Guitare, 917.10.0. 
1.2in, wedge type speaker 
cabinet, 52.17.6. (Please 
add 51- carr. all items.) 

VARIABLE VOLTAGE TRANS - 
gooygFRa, Fully shrouded. 
Input 230 v. A.C. 50/60 cycle. 
Output 0.260 v. 2.5 amps. type 
15.17.6. 5 amp. type 29. 
10 amp. type 218.10.0- Brand 
new import- fully guaranteed. 
Immediate delivery and service. 
Illustrated details on request. 

SPRAGUE CONDENSERS. 
Metal razed, wire end. New 
0.1 mFd. 1000 volt and 
0.1 mFd. 500 volt, 7/6 per 
dozen. Special quotes 
for quantitie. 

20/- CONSTRUCTOR'S PARCEL. 
Assorted CO cRUCT 'SP wire 
solder, resistors. condensers. 
volume controls tag panel. 
ALL NEW ( et 218). 

CONDENSERS. 100 assorted 
mica and silver mica NEW 
101, 

RESISTORS. 100 SsIorted 
valuer, our choice. New 7/6. 

LINEAR AM PLIFIEBS. L034, 4 watts, size 84 x 44 z 241. high. 95.5.0. LISA 

5 watts, size 7 x7 Olin. high. 96.19.6. Protective cover, 1.2/9. L5/55 5 watts 
stereophonic, size 104 x 8 x bin. high, 212.12.0 cover with carrying handles 25) -. 
"Diatonic" 10 watts Hi -Fi Ultra Linear Push -Pull. size 9 x 7 x 64In. high. 

21$12.0. Cover with carrying handles, 19/6. L1 /10 10 watts 131 -Fl Ultra Linear 
size 9 x7 x lin. high, 218.13.0. Cover with carrying handles. 19/6. 'Conehord" 
80 watts Hi -F Ultra Linear, size 125x9 x 741. high, 21616.0. Cover with 
carrying handles, it 

carrying 
oranges, 32/6. All 

amplifiers 
loon 10 X 

normal 
A.C. 

988.&0. Cover with carrying handles, 821& All amPikfien for normal A.C. 

mains, and ex stork. Details on request.' 

HETERODYNE FREQUENCY METERS TYPE LM14. Frequency range 
125 -20000 kcle in 2 band. This hi the United States Navy Model of the well- 

known BC221 Frequency Meter hot has many additional features which Increase 
its ueefulnee. 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. Size only 84 x 8 x 84i. Full mformatwn on request. 

HARRIS ELECTRONICS (London) LTD. 

138 GRAY'S INN ROAD, LONDON, W.C.I 
r on ALL s Telephone fENmiaw 7937. Please include carriage rn item 

Oven until 1 yin ne 
Station)Vand 5 mlwm bur bus fromKings 

Cron (Chancery 

-Tetpletone. Convertible Amplifier, size 10x3x4t1n. high. 4 watts output 
matched for 2.3 ohms. OR 2 amplifiers can be coupled together for STEREO. 
16.19.6 each. 

( warreed), 
P.M. 

1614.6si(self powered). 
high. 

ongre9 
86-104 MoIs. 118.19.8 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 
ceivers and colour television. 
Next course commences 2nd September, 1964. 

This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. P11) 

34a Hereford Road, London, W.2. 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

Address 

CMr1 
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shown, making sure the eight end ones are close 
enough to the ends to avoid wire turns touching 
the square ends of the box. 

The long wave winding is pile wound in the slots 
arranged. The number of turns is approximately 
25 in each slot, making a total of 175 approxi- 
mately, but the reader should experiment for best 
results. Frame aerials are, of course, directional, 
and should be rotated until the best results are 
obtained. 

All four ends of the frame windings are soldered 
to the tag board (11). The two earths "E" are for 
convenience (one would do), and go to the chassis 
via C2. It is best to make rough experiments with 
the frame windings outside the set by short 
temporary wires. 

It is a good plan to drill a number of holes 
across the end formica panel, to allow several 
points for the wire of the frame aerial to go 

Wood strengtheners yx and 

WIRELESS 461 

through. These should be approximately in line 
with the tags on the small tag- board. Plenty of 
holes are better than one or two, and allows a free 
choice when winding the frame without having 
to delay work for drilling. 

The Cabinet -Fig. 7 

The drawing, which is an exploded view, is self 
explanatory, but there are one or two points of 
construction worth special mention. 

The material chosen for strength, as well as 
thinness was Formica. It is cut quite easily with 
a fret -saw, and the material is available in a wide 
range of colours. And it is easily cleaned. 

To give added stiffness, the bottom, was formed 
from two thicknesses stuck together. Similarly, 
the top (as lifting with handle fitted will take the 
full weight) was strengthened by three wood 
strips. Top, bottom and end pieces can be dove- 

Slot for tubular aerial Back cover cut from Formica 
to 1035x7it 

Front panel cut to 
1034.17N to fit recess 

Sound apertures cut out 
but holes drilled after assembly 

10' 

Wooden batten ik'4' 

Plastic 

Angle plastic surround 
sbx 'glued on te 
give smooth fit 

ottom, from two thicknesses 
of Formica glued together 

Fig. 7: An exploded view of the Chelmer 4 cabinet, giving dimensions. 
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tailed, if extra strength and neatness, is desired. 
Dovetailing does, indeed, help in the assembling 
into box -form. Evo -stik should be used as 
adhesive. 

The front wood strips on end pieces and top, are 
slightly set back from the front edge, and with the 
bottom batten (;in.) also set back, form a slight 
recess for the front panel to fit into. This, in 
effect, ensures that the whole cabinet is 'truly 
squared up when finally fixed. 

However this front panel should be merely 
inserted for the moment. With all the spindles free 
of knobs, push the chassis along its slide, or 
grooves until the spindles touch the inside of the 
panel. If the spindles have previously been spotted 
with white or black drawing ink, they will clearly 
leave their marks. This gives the exact centres. 

The panel can then be lifted out, the various 
diameters described by a compass, and then 
drilled out. The potentiometer and toggle switch 
positions may have to be measured. 

If the back panel is made to fit a similar recess, 
the plastic surround can be fixed to it when the 

WIRELESS September, 1964 

back is on, and allows a very snugly fitting back. 
A small slot will have to be cut in the top plastic 
surround afterwards to allow clearance for the 
tubular aerial fixed to the set. 

The sound aperture holes can be cut to any 
shape one fancies, and covered with the speaker 
fabric as a final finish. 

Another very effective but simple method of 
finding the exact centres for drilling the holes in 
the front panel is as follows. 

Obtain a sheet of ordinary tracing paper as used 
by draughtsmen. Cut slightly larger than the 
cabinet size (now in box form) and stick over the 
opening. If the chassis is now pushed into its 
grooves until spindles touch the paper, a very 
accurate " tracing " can be marked out, including 
toggle and pot button. 

Be careful that corners of the box form (inside 
distance) are marked, and that the " tracing " is 
used the correct way round for marking out! 

A lifting strap can be fixed, provided this has 
strong brackets (preferably non -metallic) to the 
central wood strip which will hold this firmly. 

FREE' 
INSIDE 

Tx's .WIRELESS 
PRACTICAL 

Complete TRIMMER 
and ALIGNMENT SET 

6 TOOLS plus EXTENSION 

HANDLES and BENCH STAND 

MAKE SURF OF 
YOUR COPY HOW! 

®ÇTO,me ISSUE OW S'ALE SEPT 4Ty 
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TRADE 
INVITED RADIO CLEARANCE LTD. 

Telephone: MUSeum 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

27 TOTTENHAM COURT ROAD, LONDON W.I 

"THE MINIGRAM" - 
LIMITED QUANTITY ONLY 

Don't miss a chance like this! 

Transistorised Record Player 
I I :.%ît'ItES 

Ready -built ampllhei with low 
first -grade Mullard transistors. 
Plays 45 R.Y.M. pop records. 
Built -in automatic stop. 
Lightweight and portable. 
Instruction leaflet supplied. 
Crystal pick -up with expendable 
Stylus, GP59 Type. 
Operates from a 9V battery (3/9 eat, 
Available in two colours -cream) 
red or cream /blue. 

A real "FAMILY FAVOURITE ". 
ideal for Teenagers. 
For use ANYWHERE. 
Hours of amusement for the 
younger members of the family. 
Assemble one 01 these amaaing 
Players in less than 30 minutes: 
supplied in 3 complete units with 
only 10 connections to make. 
Approximate dimensions 9x8tx41n. 

A Motor and pick -up deck (2/6 P. & P.) 39 /6 
BReady -built 4- transistor amplifier, complete 35 

with volume control and L'speaker (2/- P. & P.) 
CPortable two -tone case with handle, and 5 /- expanded metal fret (2 /- P. & P.) 

ONLY 79 6 
the complete Pck nTe. 
(plus 5/- P. & P ) 
or any unit Bold 
separately. 

Loudspeaker Bargains Still Available 
Enormous purchases of lh:uld \,N and (.uuranteed 1110.., loudspeakers enable us to utter these units at THE LOWEST 
PRICES EVER! Don't 11íi.s this golden rapport unity to obtain a first -grade permanent- magnet LOUDSPEAKER O8 the 
production line at LESS TIIAN 771E MAN t' FACTURER'S COST! Read carefully the prepared list below and choouejuat the right speaker for the Job- ('03IPARE TILE PRICES ANYWHERE! SELLING FAST -STOCKS CHANGING RAPIDLY. SCHEDULE OF LOUDSPEAKERS AVAILABLE 
Diameter 
in itches 

21 
2i 
3 
3 
3 

Gauss 
is lines 
7000 
7000 
7000 
7000 
8500 
6000 
7000 
7000 

/raped. 
ro , dhotis 

SO 
57 
50 
80 

3 
5 
5 

35 

Price 
8/- 
816 
8/9 
8/- 

10/- 
8/8 
9/- 
9/- 

Dtatateer 
n 9Metier 
4 

32 
01 
31 

4 

4 
4 

Elliptical 
Size 

5 x :1 

Elliptical Gauss loped. ö x 4 

Size is lines in »Aras Pria G x 4 

5 x3 6000 7 7/8 li x 4 
5 x 3 7000 3 8/- 9 x 4 

5 x :) 00(x1 3 8/e 6 x 4 
5 x 3 9000 :45 11 /- 7 x :{i 

Oasis 
r, tinge 
96110 

loped. 
i,, ohms Price 

10/8 

L0,101/101. 
cher in inches 
Twtr. 

Onso 
n lines 
moos 

loped. 
in ohms Price 

11/6 

Diameter 
In inches 

5 

Omar 
in ((nes 

9501) 

loped 
A dieras Pria 

1018 
951111 9 10 /6 4 1.500 13 12 /- 6 9100 5 10/8 
7000 :15 8/6 6000 1 81- 5 9500 LS 12lß 
950(1 50 10 /8 0000 8/- 5300 1018 
71/00 25 11 /8 7000 8/6 fi 9500 83 11 /e 
6000 35 10/8 7000 8/8 69 7000 111- 
70110 35 11 /- 7500 s 9/- 
95011 35 11/8 8500 9/8 

Gotta loped. Elliptical GaOse loped. Elltpttral Gauss loped. 
is lines in ohms Poe Si,, in lines in ohms Price Size In ,óne in Awns Price r 

95011 9/- 7 x 31 9500 s 10/8 8 x 21 7000 
60011 8/8 x 4 9500 x 11/- 8 x 'lI 8500 3 818 
70011 91- 7 x 4 10000 1 12 /6 8 x 21 951111 101- 
5500 9/8 7 - x 4 10000 17 18/6 8 x 0f 95011 101- 
051111 10 /- X 4 105011 :w 12 /6 8 x 21 9500 10/- 
0500 35 12 /- 7 x 4 9500 35 12/8 8 x 5 8500 11/- 
7000 ., ö x xl 11000 3 8/6 8 x 5 10000 i 151- 

ALLOW 2/- each Speaker for postage and parking, and please specify the exact requirements -the near et available win be sent. 

BOTH SETS STILL AVAILABLE HERE! 
Ask for a deiiloli.1 r :,11on 111 

Ihr .hop. 

"CAPRI" 
Sensitive 
Super- selective ! 

Superb 
Speaker I 

NOW ONLY 
79 /6 

(2 /- P. & Pkg.) 
Pocket Super- 
het MW and 
Droltwich LW 
Size 4Jx23x í11n. 
Constructional data 1/9 Post free. 

' 

1114. be.l and 
easiest transistor 

built- )ourself 
sets at tillable. 

Send S.A.E. 
for FREE 

PARTS LIST 

S First Grade 
MULLAH]) 
')'ran s ist ors 
Diode( s) and 

all components 
BRAND NEW 

and 
GUARANTEED 

(1110,, 11 11 411,00 .1:111011 
III dasli_11 

THE "CONTESSA" 
"11l KL 04 1114,11 

1 0 01001 exmt,n. ..tock 

ONLY 47.19.6 
(3/8 P. & Pkg.) 

PORTABLE and CAR RADIO 
2 WAVEBAND SUPERHET 
Construction manual 2/10 Poet 
Free. 

Inclusive price for iii associated component., saw, battery 
and Instruction Book complete in every detail. 
ANY PARTS SOLD SEPARATELY ON THE 

BUILD -AS- YOU -BDY SCHEME 

CONTESSA 6 öaextru £7.19.6 It'", 
CAPRI 2=:. 79f6 

3/6 
P.) 

SELECTED BARGAINS 
Beautifully geared AM/FM 2 gang Condensers, 4/8: AM /FM IFT's 465 kc /s and 10.7 Me /s, 4/6 pair; Magnavox Crystal Tape Recorder 
Mikes, 12/6: transistor sub min. 7 mm. coil set (4) 4/8 the set; 3 watt Stereo Amplifiers, complete, ready to switch on, 79/8: Sentercell 
rectifiers R3 /2D- D3- 2-1 -Y, 2/8 each. DIODES -OA70. 0A79, OA9O. CG48H, áD10, 2/- each. 
TRANSISTORS: 0C45 4/6, PXA101 3/9, AF115 4/6. Sub min. Germanium diode 1/3. Ml diode 8d. each. Silicon diodes. 200 p.i.v., 200 mA 
1/- each. 400 330 mA, 2/6 each. 
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues-our stocks move too quickly! Kindly 
make provision for additional postage and packing charges to avoid delay. Terms: Cash With Order or C.O.D. on Orders over 10 / -. 
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Another step forward e 

AN IMPROVED AMMETER 

Model 8 Mk III 

Fused ohms circuit provides increased protection 
against inadvertent overload. 

Improved temperature coefficient over whole range. 
With the aid of a range of d.c. shunts measurements 
can be made up to 400 amps d.c. 

This new model incorporates increased sensitivity in 

the lower AC ranges and wide frequency characteris- 
tics, with the traditional AvoMeter features including 
the AVO automatic cut -out mechanism and inter- 
locking rotary switches for quick range selection. 

Write for fully descriptive Felder or for complete Catalogue of AVO 
Instruments. 

Vi 4;:i731) L T AVOCET HOUSE - 92 -96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I - VICtoria 3404 (12 lines) V i 
FCAOer 

PROMPT 

DELIVERY 

CONSTRUCTORS BARGAINS 
THE `REALISTIC' 7 
Transistorised Portable Receiver 
made to the highest professional stall- 
dard. Comprises 7 Mollard Trans. 
plus Crystal Diode, 350 milliwatt out- 
put to 41n. speaker. -I.F. frequency 
470 %cis. -fully tunable over medium 
and long wavebands. Two -tone plastic 
cabinet with handle -size 7 x 10 x 31ín. i. 

fitted socket for car aerial. Complete _. 

with full instructions. 
MAY BE BUILT av(l.19.6 All parts sold separately 

FOR Battery 3/9 extra. 
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 
Also De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. 
ONLY £1 EXTRA Baty parts 

/9 
sold r & P` 4/6 

"THE SPRITE" 
8 transistor mint pocket receiver. Full L. and M. waveband 
coverage. Size only 4 x 21 x tin. In sub assemblies. 31n. speaker. 
CAN BE 79 /6 Leather ease, ear- 12/6 BUILT for i phone and battery extra 

All parts cold separately. P. A l'. 3/6. 

SUPER AMERICAN TAPE 
LAFAYETTE BRAND, FULLY GUARANTEED 

MYLAR BASE ACETATE BASE 
51n. Double play, 1,200ft. 15/- 5ín. Long play, 900ft. 10/- 
5/in. Long play, 1,200ft. 15/- 51ín. Long play. 1,200ft. 12/6 
581n. Double play, 1,800ft. 22/6 lin. Long play. 1,800t. 15 /- 
lin. Sand. play. 1.200ft. 1210 MESSAGE TAPES lin. Long play, 1,1300ft. 19/6 MESSAGE 

3/6 71n. Double play, 50f 256 
3in.- 225ft. /11 4ín. Triple play, 450ft. 22 /B 

lin, Triple play. ,80fí. 22/6 
5ía, Triple play. 1 42/6 

55/- 
P.V.C. nard 

71ín. Triple play, .600ít. 75/- 51m Standard 
play. 

600fí. 8/6 
71n. Triple play, 3,600fí. 75/- 51ín. Stand, play. í150(t. 11 /6 

P. & P. 1/- extra per reel. 4 reels and over Post Free. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON W9 

TEL: CUNNINGHAM 9530 
Hours of business: 9 a.m. to 6 p.m. Open all day 
Saturday. Opposite Paddington General Hospital. 

Buses 18B and 36 pass the door. 

,.. Boy's 2 Transistor Pocket Radio 
Ready made as illustrated -complete with 
personal earpiece. telescopic aerial, battery 

é x4y¿ 
and carrying case! Wonderful value and per - 

M . tormance -full medium waveband coverage- 
built in 211n. speaker gives full tone reproduc- 
tion. Works on single PP3 9 v. battery. In 
attractive plastic case -size only 4 x 21 x lin. 
All accessories included in the price. Nota toy. 

W IRE('OMP'S POST 
PRICE COMPLETE 42/- FREE 

Also 6 transistor model. Full medium waveband cover. Fully 
built complete with earpiece, battery and leather 69 6 Punt 
carrying case. 

IT'S FABULOUS ! ! 

THE TRANSISTOGRAM 
A portable battery operated fully 
transistorised Record Player - 
for the music of your choice -any 
time any place! Made by famous 
British manufacturer, fully guar- 
anteed. Size only 61 x 12 x 101 in.. 
weight 101bs. Operates on 6 U2 torch batteries. 4 speeds - 
16' /,, 33'/,, 45 and 78 r.p.m. Goldring Sygnet record player 
unit with light weight pick -up fitted with CM -60 turn 
over ceramic cartridge. Output 500 mw to 5 in. ceramic 
magnet loudspeaker fitted into lid for maximum sound 
distribution. Cabinet constructed of wood, covered In 
two tone (pale blue /grey) leather cloth. Fitted carrying 
handle and strong lid catches. High quality amplifier 
with tone and vol. controls gives excellent reproduction 
at all speeds. Plays 7, 10 and 12ín. records. Today's valus 
12 Gas. 

Carr. & Ins. 7/8 
OMP'S £6.19.6 New, 

t 
boxed and 

batta. PRICE 

Transistor TELEPHONE AMPLIFIER 
A must for business or pleasure. This neat little transistorised 
amplifier powerfully amplifies the incoming call and at last 
leaves you with both hands free while continuing your con- 
versation normally. The pick -up is suction fixed to 'phone. 
Battery -operated at negligible cost. Fitted off switch for 
private conversation. Size 41 x 3 x limn. Complete with battery. 
W IRECOMP'S PRICE 6916 P. & P. 2/6. 
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Transformer Design Kits 

BELCLERE Transformers announce their 
Transformer Design Kits, which enable 

designers to make their own prototypes. Nineteen 
sizes (in three lamination materials) are available 
as kits of parts. From these, transformer designers 
can produce their own prototype windings. Each 
kit is packed separately, and includes a bobbin, 
sufficient laminations and, where applicable, a 
mounting clamp. 

Belclere will produce small or large quantities 
developed on these materials, or will design trans- 
formers and similar windings on receipt of circuit 
details. Delivery can normally be effected from 
stock. The Belclere Company Limited, 385/387 
Cowley Road, Oxford, England. 

Heathkit Guitar P.A. Amplifier 
THE Heathkit Public Address /Guitar Amplifier, 

Model PA1, is a multi -purpose, high power 
amplifier for general public address work and is 
particularly suitable for vocal and instrumental 
groups. This amplifier, say the makers, is designed 
so that a complete novice can easily build it. 

The features include 50W output, two heavy 
duty 12in. Goodmans speakers, " Magic-eye" 
volume indicator, variable tremolo speed and 
depth controls and an elegant cabinet covered 
with black and gold vinair material. 

The amplifier is split into two separate'sections: 
one incorporates two inputs, volume control 
and simple but effective tone control to pro- 
duce bass boost; the other incorporates two 
inputs, volume control and a more complex tone 
control circuit consisting of separate bass and 
treble controls, which make possible an infinitely 
variable selection of tonal effects. Also added is a 
tremolo oscillator which can be switched in or out 
as required. 

This piece of apparatus is easily transported, 
being fitted with two carrying handles, and is 
available in kit form at £54 15s. or assembled at 
£74. Daystrom Ltd., Gloucester, England. 
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Automatic Record Player 
BAIRD have announced the release of 'their 

latest automatic record -player. It has a four - 
speed autochanger with turnover pickup cartridge 
and manual control if required. Model 2: >: is a 
mains portable record -player and will play, ten 
intermixed -sized records at one loading and in any 
order. 

The cabinet is fitted with snap fasteners and 
carrying handle, and measures l8 in. x R, in. x 
141in. Weight is 13- lbs., and the price is fixed at 
£16 5s. 6d., including purchase tax. Baird TV 
Distributors, 414 Chiswick High Road, London, 
W.4. 

The latest record player from Baird. 

This is the Heathkit guitar 
amplifier, which can be built 
from a kit costing £54 ¡Si. 
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue, 
London W.3. 

During August the Club will meet at its headquarters, to see a 

demonstration of two metre equipment. This will be on the 18th 

and begin at 7.30 p.m. 
CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P. J. Holland, Field House, 19 Kingsley Road, 
Great Boughton, Chester, Cheshire. 

"Antennae, Mobile and Otherwise ", was the title of the talk 
given by H. Morris (G3ATZ) on July 14th. A week later members 
enjoyed a radio quiz. The lecture for the meeting of July 28th was 

delivered by G3DRB. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue Little - 
over, Derby. 

Under discussion at the Meeting for July 8th. was a forthcoming 
mobile rally. On 15th of the month, the fourth d.f. practice run 
was held. 

R. Chambers (G3RTG) gave the talk at the July 22nd meeting, 
his subject being "Vehicle Electrics ". Junior members enjoyed 
the opportunity to seek answers to their problems at the open 
evening of July 29th. 

The following month began, as usual, with a sale of surplus gear. 

GUILDFORD AND DISTRICT RADIO SOCIETY 
Hon. Sec.: H. Mead, G3OXI, Egley Road, Woking, Surrey 

Stoke Park was the venue for a direction finding contest, organ- 
ised for members on 10th July. Lacer in the month. "Test Equip- 
ment' was the topic for discussion at the meeting for July 24th. 

This Society has been asked by the organisers of the Guildford 
Town Show (which is being held later this year), to arrange an 

exhibit depicting amateur radio activity and to run the club 
station. This matter will form the subject for discussion at a 

forthcoming meeting. 
HUDDERSFIELD RADIO SOCIETY 
R. Ellis, G3BKM, 24 Pymroyd Lane, Cowlersley, Hudders- 
field, Yorkshire. 

This Society was formed at the beginning of this year and has 

already attracted a membership of 45 with 25 licensed amateurs 
on the list. Talks on R.A.E. and morse classes are currently being 
given for beginners and a programme of lectures has been arranged. 
Visits of technical interest are also planned for the future. 

Any local enthusiasts who are interested in joining the club are 
invited to attend the next meeting which will be on 13th August. 
Meetings are held at the Lockwood Conservative Club in Hudders- 
field and begin at 7 p.m. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

During July, groups of members made two further visits to the 
BBC transmitting station at Moorside Edge. These visits were on 
the 15th and 29th of the month, both following the Civil Defence 
talk and demonstration given to members on the 8th. A ragchew 
night on 22nd July was also the date of a Committee meeting. 

After a whole month free of commitments to provide demon- 
stration stations, this Society began August by manning trans- 
mitting and receiving equipment at Warley Charity Gala held on 
the Ist. This was followed a few days later by an "Any Questions?" 
night. 
ROYAL AIR FORCE AMATEUR RADIO SOCIETY 

This year sees the 25th anniversary of RAFARS and on the week- 
end of July 4th and 5th members, past members and amateurs 
from many parts, travelled to Weston -super -Mare to take part in 

the various celebration activities which had been arranged. The 
main event for the Saturday was a celebration dinner held at the 
Grand Hotel Atlantic at which the No. 5 Regional Band of the Royal 
Air Force provided the music. 

On the Sunday visitors travelled out to RAF Locking (No. I 

Radio School of the Air Force) where a mobile rally and contest 
and tours of the camp were highlights among a host of events 
and entertainments which had been arranged for the XYLs and 
children as well as the licensed amateurs. 

READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

This society's first mobile picnic of the year was held on July 12th 
in conjunction with the Mortimer and District Motor Cycle 
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Club's Scramble. The venue for this occasion was Padworth Corn- 
mon, near Aldermaston. 

At a meeting later in the month, GSTP, GSHZ and G3OLA led 
the discussion on "Simple S.S.B. Gear ", which formed the topic 
for the evening. 
SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec.: P. B. Briscombe, G8KU, "Roseacre ", Irton, 
Scarborough, Yorkshire. 

This Society has announced that it has moved to new club rooms 
at the rear of 7 Trinity Road, Scarborough, where its weekly 
meetings continue to be held on Thursdays. 
SLADE RADIO SOCIETY 
John Smith, G3JZF /T, 53 Woolmore Road, Erdington, 
Birmingham, 23. 

On 18th September, members of this Society are presenting an 

evenings entertainment at their headquarters, to be relayed over 
a closed circuit television system. Local organisations have prom- 
ised support for the programme material which will be seen by 
visitors either in a large "studio" or in a separate viewing room. 
Telecine and three- or four- camera coverage has been arranged 
for the show. 

The Society is looking forward to welcoming many visitors to 
their headquarters at The Church House, High Street, Erdington, 
Birmingham. Further details may be obtained from G3JZF /T- 
see above. 
WEST KENT AMATEUR RADIO SOCIETY 
Hon. Sec.: H. F. Richards, 17 Reynolds Lane, Tunbridge 
Wells, Kent. 

At the meeting or July loth, members were entertained by a 

selection of films, and on the 24th they took part in discussions on 
audio when demonstrations of equipment were also given. 

TRANSCEIVERS - A WARNING! 
From time to time, various advertisers offer for 

sale transceivers (or " walkie- talkies "). We must 
point out to prospective purchasers that (a) it is 
illegal to operate this or any other type of trans- 
mitting equipment without having first obtained a 

transmitting licence, and (b) in any case, these 
transceivers are often crystal controlled at fre- 
quencies not allocated in the U.K. for amateur 
transmitting, such as those operating at 27Mc /s. 
Such equipment must, therefore, he modified to 
operate on legitimate frequencies even if the user 
holds a transmitting licence. 

SHORT WAVE ONE 
This article, which appeared in the March 1964 

issue, omitted the connections to the Osmor coil 
SWQ2. These are as follows; 2 aerial; 3 earth; 6 
reaction anode; 5 reaction capacitor; 4 grid; 1 

earth. 
Also in Fig. 4 of this article, the 955 base 

connections are shown correctly from the under- 
side but the valve has a flat top. The 954 is shown 
correctly from above. 

A.B.C. TRANSISTOR GUIDE 
This comprehensive reference guide published 

by Messrs Newmarket Transistors Ltd., covers the 
essential characteristics of their wide range of tran- 
sistors. This publication is a tabular presentation 
of their current range of devices in sufficient detail 
to provide users with all information they would 
normally require to select units for a given 
project. 

For further information, write or telephone 
Sales Office Manager, Newmarket Transistors Ltd., 
Exiting Road, Newmarket, Carobs. 
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Brand new individually 
checked and guaranteed 

KSA 80/- 
KT32 81- 
KT330 6/- 
KT44 619 
KT63 91- 

QP25 51- 
Q1230 5l- 
Q8150/15 

10/- 
QB95110 518 VALVES KT68 12/9 

KT87 15/- 
Q81202 8/- 
QV0417 8/- 

AC/ HL 4/6 OLIO 5/6 EF85 4/6 
KT76 8/8 
KT8C 22/- 

R3 8/- 
504/1250 

ACP4 e/- OL819 15/- 5188 81- KT88 16/- 60/- 
ACBPEN 5/- DL810 8/- EF89 3/9 KTW81 4/6 RK72 el- 
AL6O 5l- E80F 23/- E191 2/9 KTW63 41- 8130P 15/- 
ARY 51= E1148 2/6 EF92 2/- KTZ 6f- 8130 12/6 
ARP 318 E1232 9/- EF95 51- KTZ63 6/- 8P2 8/8 
ARP3 3/. E1266 50/. EF183 8/- LP2 10/- 8P41 1/6 
ARP12 2/8 51415 30/- EF184 8f- 163 5/- BP61 1/6 
ARP21 7/. 51524 12/6 EHT1 300f- M8300 9/- 8P210 3/6 
ARP24 3/6 EA50 1/- EL:32 819 518142 12/- BTV280/40 
ARP:34 4/- EA73 7f- EL34 8/. MH4 5/- 12/6 
ARTP1 8/- EABC80 51- ELI) 51- MHLD810f- 8TV70/80 
ATP4 2/3 EAC91 8/6 EL38 17/6 SALB el- 8/. 
ATP7 5/6 EAF42 81- E1A1 7/- NE17 7/- BU2150A 
AU7 55/- EB34 1/6 EL42 8/- NGT2 101- 10/- 
RL63 101- E1391 3/- EL50 8/- OBI 7/- T41 6/6 
R84 8/- EBC33 6/- EL81 8/- OC:3 6/- TP22 5/- 
685 20/. EBG4L e/- ßL83 8/3 OD3 4/6 TP25 15/- 
8884 47/8 EGC80 5/- EI84 5/- 024 41- TT11 5/- 
B2134 16/- Ei3F80 5/- 111,85 8/- PCC84 5/- TT15 85/- 
RT19 25/- 513183 7/8 EL91 4/6 PCC85 7/- TTR3I 45/. 
RT.35 25/- EBF89 6/9 EL9S sr- PCC89 7/6 T7,0520 4/- 
8T45 150/- EC52 4/- EMBO 6f- PCF80 51- TZ20 18/- 
RT83 35/- EC)) 12/6 EMS! 7/6 PCF82 6/6 TZ40 301- 
CC:3L 2/- E070 4/- E5184 6/3 PUF84 5/- U81 8f- 
CL33 9/- EC90 80/- EM85 9/- PCL81 9f- Ul2/14 8/- 
Cv7l 3/. EC91 3f- EN31 10/- PCLBL 8!- U17 5l- 
CV77 8/- EC1:81 41- EeU208 6/- PCL83 8/3 U18 81- 
C V 102 11. EMS.) 5f- EY51 5j6. PCL84 7/- U25 111- 
CV103 41- EW83 6f- EY86 5/6 PCI.86 9f- U27 81- 
CV4014 71- EC(784 5/6 EY91 3/- PEN25 4/6 1152 5/. 
CV4015 5/. El,'C85 6/6 EZ40 5/- PEN46 31- UABC80 4/6 
CV4025 10/- ECC91 4/- EZ41 8/6 PEN220A8/- UBC41 6/- 
CV4046 401- ECF80 5/6 EZ80 5/6 PLIS 7/8 UBF80 5/6 
CY31 5/8 ECF82 7/- EZ81 8/8 PL38 18/- UBF89 6/6 
DI 1/6 ECH42 81- F'16057 5/- P1.81 7/- UBL21 11/- 
041 3/3 ECH81 51- 1I6061 5/- PL82 5/- UCY785 6/6 
D61 81- ECHtl3 7/8 F/6063 4/- PL83 5/- UCH42 6/8 
D77 8/8 ECL80 5/8 FW4/5008/8 PL84 5/. UCH81 6/- 
DA30 12/6 ECL82 7/6 G1/236G 9/- PM24A 5/. UCL82 8/- 
DA60 75/- ECL83 10/- G1/371K PT15 10/- UCL83 10/- 
DAF98 8/- ECL86 101- 19/- PT25H 7/6 UL41 6/- 
0041 4/- EF34 2/6 050/20 5/. PT25M 7/8 ULM 5/6 
DETS 8/- EF36 3/8 0050 25/- PX4 141ULM UU5 7/- 
DET'20 2/- EF37 7/- GZ32 10/- PX25 9/- U 11 8/6 
DET25 15/- EF39 4/- GZ34 10/- PY32 9/6 UY'21 7/8 
0173 5/. EF40 8/. 1163 7/. PY33 8/6 UY86 6/- 
0191 3/- E1,81 81- HK54 2218 PY80 5/8 V1120 4f- 
DF92 31- EF52 61- 11L12200 PY81 b18 V1507 5/- 
OF98 el- EN35 8/- 10/- PY82 6l- V1924 20/- 
DK92 6/6 EF71 7/8 HL2% 2/6 FY83 6/. V2023 13/6 
DK98 5/6 EF72 5/- 11L23 81- PY800 6/6 VMP4G 12/- 
DL92 5/. EF53 4/8 HL23DDb/- PZ1-35 9/- V123 3/- 

8/- EF74 4/- 111.41 4/- 1Z1-75 12/- VP133 9/. 
DL94 81- L13) 5/- 111,112 91- Q1521 6/- VR99 8/- 

V111051305/- 5 A173 5/. 6H1 6/- 9D2 3/. 53A 7/8 4063 8/- 
VR150/305/- 5A174G 5/. 6H6M 1/6 11E3 87/8 58 6/- 5704 91- 
VT4C 20/- 513/257/M 6J4 91- 1246 2/6 59 8/- 572% 6/- 
VU33A 41- 19/- BJ4WA 101- 12AH7 5/. 76 6/8 6065 '/- 
VU39 el- SR4GY 91- eJ5 318 LAH8 11/- 76 5/- 606:: 81- 
VX3256 4/- 5T4 7/- 6550 2/- 12AT7 4/- 77 6/6 6080 22/- 
W21 5/. 5U40 4/6 eJ6 818 l'lAU7 5/. 78 5/- 7193 1/9 
X86 7/6 5V4O 8/- 6J6W ef- 12AX7 8/. 80 5/6 747) 2/- 
YF 1/. 5X411 8/6 6J7G 51- 12AY7 10/- 81 9/- 80L3A 25f- 
Y63 51- 5Y3(1 4/- 6K6GT 5/8 12BA6 5/6 89 8/- 8020 8/- 
Y65 4/- SYSOT 5/- 6K70 2l- 12BE8 7/- 84 81- 9081 3/- 
Y66 8/- 5Y3WGTB 6K7GT 4/9 12B117 71- 85A2 81- 9002 4/6 
D21 8/- 9/- 6K811 3/- 12U8 3f- 90C1 8/- 9003 61- 
Z8000 20/. 5Z40 818 6K80T 8/3 12116 2/- 210VPT 9004 2/6 
Z80111 10/- 6A87 4f- 658M 8/6 12J5OT 2/6 7-pin 2/6 9606 2/6 
1A3 3/- 6AC7 2/- 6525 12/- 12J7(IT 8/8 2201A 7/- C.E. Tubes 
lASGT 5/- 6A05 2/6 BLSG 6/- 12K7GT 21- 220TH 4/- 0V1596 
1B22 801- 6A(17 8/- 6L6 9/- 12K8M 10/- 225DU 91- ,09.11 55/- 
1C5OT 8/- 64116 10/- 6L6(4 6/- 12Q7GT 3/8 307A 5/6 E4504/B/16 
1D8GT 61- 6AJ5 8/6 6L80A 7/6 128A7 7/- 313C 25/- 28/- 
1E70 7/6 eAJ7 3/- 8L7G 4/- 125C7 41- 350B 8/- VCE97 26/- 
1F2 3/- 6AK5 5/- 6L34 4/6 128E7 8/. 337A 70/- V15138301- 
1060T el- 64E6 6/- 6LD20 5/9 128117 3/. 368A 5/- VCR138A 
11A 2/8 6AK7 61- 667 8/- 1.16)7 51- 393A 15/- 401- 
11LA6 8/- eAL) 3f- 6N70 6/9 1.28K7GT31- 446A 8f- YJB139A 
1LC6 7/- 6AL5W 7/- 8Q7G el- LBN7GT6/B 703A 301- 35/- 
ILH4 9/- 6AM5 2/6 6 L" 117 5/e tlR7 bl- 705A 101- PCR617B 
1N2113 6f- 6A516 41- 68A7 71- 12Y4 2/- 7156 60/. 40/- 
IN43 4/. 6AQ5 7f- 68A7GT 6I8 14L7 -/- 717A 3/- VCR517C 
1N70 41- 6AQ5W 9/- 68K711T 4/- 151)2 8/- 724A 151- 40/- 
154 5/. 6Atl6 4/- 6807 7/. 19E2 15/. 801 6/- 3FP7 45/- 
IRS 3/6 6A86W 9/- 68070T 5/- 1903 10/. 803 22/6 5C1'1 801- 
184 5/- 6A8711 22/6 6887 5/- 19G6 9/- 805 80f- 5FP7A 25/- 
185 4/6 6AT6 318 68F5OT 5/6 19(17 5/- 807BR 7/- Pinto Tines 
IT4 2/- 6A116 7/- 68117 3/- 19H1 61- 807AM 7/6 (38(.48 51- 
2A3 5/- 8AX4 8/- 68.17 5/- 19M1 5/- 808 8/- 6818 12/8 
2A5 81- 684G 8/- 68.17GT 5/6 20P4 13/. 811 17/6 1431A 551- 
2A6 7/- 667 6/. 68J7G 6/6 2186 9/. 813 63/. 6097C 850/- 
21126 8/. 688G 2/6 6857 9/8 251.60T 5/8 815 35/. Special 
2026 71- e11A6 4/- 68L7GT 5/6 25Y5 6/. 8294 80/- Wolves 
2026A 3/- 6816 4/3 68N7 818 25Z40 6/6 829B 60/. ACT6 18 
2C34 2/6 6BR7 9/- 6807 6/- 25Z5 7/6 830B 4/. ACTS £12 
2043 42/6 6BW6 9/- 6887 2/- 25Z6GT 8/8 832A 45/- EBU77 £10 
2C45 22/6 6134 2/- 6U4GT 9/6 3807 8/- 832 15/- 7K301 £4 
2L46 30/- 6C5ü 2/8 8V60 51- 30 51- 837 91- KRN2A 
2C51 12/- 6C511T 6f- 6V6GT 5/8 30015 9/8 843 5/- £8.10.0 
2D21 5/. 6E6 41- 6V651 8/- 30F5 8/6 860 101- 1824 25/- 
2X2 8/. 6C60 3/. 6X4 8/6 30FL1 10/8 866A 14/- 2)22 82.10.0 
3A4 4/- 60811 8/- 6X6G 5/- 30P19 12/- 884 10/- 2354 £3 
3A/108A20/- 6CH6 4/6 6X5OT 5/3 30PL1 8/- 954 4/6 417A 80!- 
3A146J 35/- 6C21 801- 6Y6G 6/. 35L6GT 7/. 956 2/8 3J/92/E 
3A/167/M 6E08 3/- 6-301.2 10/- 35T 17/8 950 2/- 687.10.0 

25/- 6E5 6/- 624 5/. 35W4 5/. 957 5/. 714AY £4 
3D6 4/- 61'5G 5/3 7B7 7/8 35Z3 8/- .958A 4/. 723A/B 50/- 3B7 5/. 61'511T 5/9 705 10!- 35Z4GT 6/- 1612 b/-172bA 801- 3624 5l- 6180 4/- 706 7/- 35Z5GT 81- 1616 81- 726A 19/- 8828 15/. 617 el- 707 81- 37 41- 1619 bl- 
3E29 50/- 6180 618 7117 7/3 38 4/. 1622 12/- 7=laaittOH 
3Q5GT 7/6 6119 4/8 7Q7 7/. 4111P 41- 1625 6/-0044 6/. 384 4/- 61513 5/- 7V7 5/- 44A/160N 1628 3/- 0C45 6/- 
3V4 6/9 61'32 4/. 724 4/6 30/- 1629 0072 418 71. 
4027 35/- 6F33 8/- 8D2 2/8 21580 8/- 2051 5/-0081 7/- 
4D1 4/. 6060 2/6 9D6 3/6 50L6GT 8/- 40430 18/8 0082 10/. MANY OT17BR3 IN STOCK include Cathode Kay Tuba and Special Valves. All U.K. ordere below El P.A P. 11-; Orden over £1 2/-; over £3, P. B P. tree 

MARCONI COMMUNICATION 
RECEIVERS. CR.ISO. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two IFs. 
1st 1,600 kc /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mcfs 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 c/s to 10 kc /s 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, 149. Mains 
P.S.U. by P.C. Radio, L4.10.0. Carriage 301 -. 
CR.I50 /2. Frequency coverage 1.5 -22 
Mc /s in 4 bands, all other features as in 
CR.15. Price E35. Carriage 30/ , 
P.C. RADIO'S mains P.S.U. for 
above, 901 -. 
R.209 RECEPTION SET. A 10 -valve 
high -grade superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
CW frequency I Mc /s -20 Mc /s. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating its own vibrator power - 
supply unit driven by a 6 v. battery (2) 
point connector included. The sec pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker, 
or phone output. Dimensions: Length 
12in., width Bin., depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, ¿23.10.0, including special head- 
phone and supply leads. Carr. LI. 
ROTARY TRANSFORMER. 11.5- 
12.5 v. D.C. Input 300 v. 200 mA DC 
Output, 301 -. P. & P. 156 -. 

C.O.D. 2/6 extra. Overseas Postage extra at coat. 
RECEIVER TYPE R.206. Frequency 
0.55 Mc /s to 30 Mc /s in 6 bands, 100 -250 v. 
A.C. or 12 v. D.C. Loudspeaker in power 
supply unit. High performance super- 
heterodyne, eleven valves including a 
separate local oscillator valve, beat 
oscillator valve and two valves (Amplifier 
and Detector) in the A.B.C. system. In 
very good condition, 120.10.0, including 
power pack. Carriage and Packing 151 -. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
115.10.0. As above but rack mounted 
model, ¿14.10.0. 
Original mains power pack for H.R.O. 
110/220 v. A.C. Brand new in original 
packing, 45l.. P. & P. 41 -. 
CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New 11.17.6 each. 
P. & P. 2'6. 
TRANSMITTER RECEIVER. TYPE 
68T. 3 -5 Mc /s netting facilities. Low 
power consumption. Requires 150 v. h.t. 
and 3 v. I.t. dry batteries. In good 
condition, 351 -. Carriage 81 -. 
CARBON INSET MICROPHONE 
G.P.O. type, 216. P. & P. 116. 

P.C. RADIO LTD 
170 GOLDHAWK ROAD, W.12 

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

EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1000 Q, 100 n 
to 200,000 G. With test leads, leather 
carrying case. Tested 14.19.6. P. & P. 316. 
AR88D RECEIVERS. Fully recondi- 
tioned, E55; rebuilt models, fß5; brand 
new, E95. Carriage paid U.K. 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, 161 -. P. & P. 116. 
32/44ft. AERIALS each consisting of ten 
3ft., ¡in. dia. tubular screw -in sections, 
14ft. (7 section) whip aerial with adaptor 

to fit the ¡in. rod, insulated base, stay 
plate and stay assemblies, pegs, reamer, 
hammer etc. Absolutely brand new and 
complete, ready to erect, in canvas bag. 
¿2.19.6. P. & P. 10/6. 

PANEL METERS (round) 
0-20 microamps 2 }" D.C. 
0 -50 microamps 3" D.C. 
0 -50 microamps 2 #' D.C. " 
0 -100 microamps 2" D.C. 
0 -100 microamps 2" D.C. " 
0 -200 microamps 2" D.C. 
0 -500 microamps 2° D.C. 
0 -500 microamps 24" D.C. 
0 -1 mA" 2" D.C. 
0 -1 mA 3" D.C. 
0 -1 mA 3" D.C. " 
0 -5 mA 3" D.C. 
150 -0 -1,500 mA 3" D.C. 

0 -15 v. 2" 
0 -50 v 

791. 
456_ 
401 - 
35,- 
351. 
3216 
211. 
301 - 
I9/6 
351. 
35,- 
45,. 
291. 

.C. 1716 
2 }" D.C. 281 - 

0-150 v. 21" A.C. 241. 
0 -500 v. (shunt) 2,r D.C. 201- 
0-5 kV 3" electrostatic 851_ 
0 -10 kV 2 }" D.C. 631_ 
Freq. 50.70 c /Sec. 125v 33" 521. 
"Weston", as usually used also in H.R.O. 
as "S" meter. "'Projection type 
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ARE YOU TRAINED FOR 

1965 ? 1966 ? 1967 ? 

Will automation or new tsehuiques in Eleatronta ropier* you one day'? 

DON'T TAKE SO E THAT 
YOU ARE GOING TO BE THE MAN IN DEMAND' 

Never batons In history bas It been so ray and so Inexpenslve to train for a 
rewarding career In Electronics, Radio and Televlaoal 

83MTECH NOW OFFER THREE EXCLUSIVE HOME TRAINING 
COURSES. 

Anyone ma afford these amazing courses -- anyone can understand this practical 
trading -No complloated mathematica to hold you back -No Old fashioned, 
obscure euplanatione to frustrate yowl 
The lemons are CRYSTAL CLEAR, PRACTICAL, EASY TO MASTER AND 
USE -Early lemons make fundamentals clear even to the beginner, while other 
lemons will give you the practical'1keowhow" of an experti 
Compares favourably with some courses costing very much morel By creating 

mans market through large volume ales and eliminating Individual letter 
writing we are able to pane on these savings directly to youl 
Each course I. printed on extra large quarto size sheets and bound into one 
manual to simplify handling and dtetributlon. 
Please select the course most suitable for your requirements from the following: 

No. 1. RADIO 000RSE. Fundamental facts- Bleetrons- Condsctole and 
Insulators -Rallo Batterlee-- Clrcults- Magnetlam -Ohm's Law -Resistor 
Colour Code - Chart- What red.Wr to use- Electro- Magnetism- Eleotro- 
magnetic Induction -Sell Induction -Radio Frequency Inductance,- CLpaclty 
CuuWng -1.F. Trsmlormen -Radio Colla- Radio Capacitors -The Farad - 
Dlelectne- Capacitor Colour Code- Alternatig Current Theory Filters- - 
Reactados and Reeletanee- Charts to calculate Capacity Frequency and 
Inductance -Mandy Radio Formulae -Practical Aspects of Radio Servieing- 
Radlo Valves- Tnneistor Theory -N Type Germanium -P Type Germanium - 
Diode Action- Transistor Action -D.C. Btabllltatlon -Trans ,tor Bias Adlust- 
ment -R.F. Amplifications-superheterodyne Principles- A.V.C. -Power Sup - 
pbes- Meters- Multiteeters and Valve Testn s -Point to l'oint Servicing- 
Signal Oeneraton and Signal Trace a -Uemg an Oscilloscope for 8ervlcing- 
Abgnment- Amplllere and P.A. Equipment -High Fidelity -Advantage. of 
Inverse Feedback- Apeaken- Frequency Modulation -How to Obtain Radio 
Jobe. Price for the complete course. ONLY 861 -. Plus postage 116. 

No. 2. ELECTRONICS COURSE. include. most of the above IcesenA plus L.C. 
and R. Combined Ciecults- Resonance Phenomenon -Behaviour at Resoeaoce- 
How Meters Work -Making a Voltmeter -Ohm meter Coanectlons--Velves- 
Electron Behaviour- Triode -Characteristic Curves -Power Supplies -Audio 
Amyhters- Mlcrophones- Reactance Coupling- Obtaining Grid Blas- 
Push Pull and Parallel -Phase Inverter Clnult -Radlo Frequency Voltage 
Ampuders -I.F. and Multiband Coils -Detection- Receiver Circuits- Reruts 
of Frequency Mlxlog- A.V.C. -Electronic Oecllators-- Quartz Crystals- 
Radio Transmitter Ciro B.- Modulation and Tuning -Lines, Antennae and 
Radiation -Test EqQuipment Using Meters -Electronic Test Equipment - 
Thyratronu- Photo -C;ell Equipment. -Radio Compass --11.P. Heating- 
Eleotrouio Shaping Clronite- Electron Microscope-Electric. Strain Gauges - 
Ieter- Oommunicatore -Radio Servicing Technlquee- Servicing Printed Circuite. 
Prim for the complete coarse. Only 8916. Plus postage 1 /6. 
Oradaata of the Electronics Oourse can quality for a eertt6cate- details lent 
with each Order. 
No. 8. TELEVISION COURSE, Effect of Mie- adiueted controls- Pictures of 
various faulte- Service adhmtmentn- Circult Faulte Indicated by a Poor 
Pattern -Finding Bad Valves by observing Picture Faults- eepante Chanel 
I.P. System- Intercarrier 1.P. Byetem- Negative Pleture-Interferenoe- 
Antenna Principles and Practices- U.H.F. Tranemleslon Lines -Fete About 
the T.V. Signal to Help you to Service Work- elynchmnizing Bepantore -T.V. 
Interference Aldo -All about Cathode Ray Tubes- Explanation of T.V. Circuits 
-Video Detector -Video Amplifier -D.C. Restorer Circuit- Antomatic Gain 
Control Circuits- Oeoillators- Dedection Coils-Automatic Frequency Control 
Circuits- Analysis of Stagger Tuned LF. Receiver -Analysis of Three Inters 
Cartier Type Reeeiven -The Vertical Dedection Circuit -The Horizontal 
Deflection Circuit- Waveforms -- Schematise of various sections of T.V. - 
U.H.P. Converters and Tuners -T. V. Test Equipment and Alignment -Analysis 
of Venous Probleme. 
Prim for the complete amine. Only 86/ -. Pine postage VS. 
UNCONDITIONALLY GUARANTEED TO OIVN COMPLETE SATISFACTION 
You must be convinced that this le the best value you have ever seen In F.lee- 
Mom°, Radio or T.V. Training, otherwise you can return the course or have 
your money refunded if aent with order) after yod have examined It In your 
own home for a full seven days. 
TF YOU BEND CASH WITH ORDER WE WILL INCLUDE A FREE 70 PAGE 
BOOR. Tick on the coupon one book for euch course ordered with fol. cash 
RADIO SERVICING FAULT FINDING BOOK. TELEVISION FAULT 
BOOK. OSCILLOSCOPE BOOK. 
Them free brooks are uthoritallve, and loaded with Imormatron. Would 
cost at least 81. each if bought separately -by sending each you reduce book. 
keeping and other costa, which savings we pass bark to you! 

sin i w FREE TRIAL OFFER! 
Pay only si- per week If you wish. Clip coupon right now for this special offer. 

To: Sim -Tech Book Company. Dept. OW4. Otter's Mari. West End, Southampton. 
ants. 

Please send the following courses for a fall seven day's triaL 
No. 1. RADIO COURSE. !, Ì No. 8 ELECTRONICS COURSE 

87/6 Inel, postage. II t. incl. p0eta ̂ _e. 

No. 8. TELEVISION COURSE. 
8716, Inol. postage. 

(Free trial ouetotners tick only one Weans,. 

If not delighted. I may return the course poet -paid without norther ob.igetioo 
on my part. Otherwise I will pay cash price OR 51- weekly until purchase 
price plum 216 service charge haft been paid. 

[J Tick here G enclosing full purchase price. 
Please send me [1 FREE. RADIO FAULT FINDING BOOK. 
FREE. T.V. FAULT FINDING BOOK. I FREE. OSCILLOSCOPE BOOK. 

Amount enclosed 6_._- 
I understand that you will refund this money In full If f am not 100% satisfied. 
Overseas customers please me full amount ( Including Ireland). 

NAME 

ADDRESS 

al, County 

September, 1964 

OSMOR 
CHANGE OF ADDRESS 

To 

540 PURLEY WAY 

CROYDON 
(NEAR AIRPORT) 

SURREY 
(Send 3d. stamp for lists) 

Telephone 

CROydon 5148 -9 

Phone 
ILFord 
6001/2/3 

DUKE & CO. (LO NDO N) LTD. 
621/3 Romford Road, Manor Park, E.12 

Liverpool St. -Manor Pk. -l0 ruins. 

I Stamp 
For Free 

List 

EX- RENTAL T.V. SETS 
Coloured FREE 171n. 
LIST. Domonstra- . LII.IO.O 
tions daily from 
ourlargeselection. if 14ín. 

! E7.10.0 
12 months written I +I 

guarantee. 'I .,er+vl. - C Ear. 17ín. 301I 

Channel, for all Personal Col - 
areas. IectionAdvieed 
AERIALS. BBC /ITA combined Loft and room 
aen+u- -From 26( -. BBC2 /1.1HF and colour Telephone 
actials -Thom B7(al, SEND rOR rI IIE I.I61,. 

VALVEd Bd. sack. 1,000'e avaiieble. tam fur Handset 
Lint. 
CONDENSERS, 100 -301- New. Assorted 1616 pair 
electrolvties and pFe. P. A P. 216. 
VICON1tROL8. 20 -10f.. A selection of type. G.P.O.pectern House 
and else.. P. A P. 2/6. toWorkahop, garage. 
SPEAKERS. 7 /g. run.. Ain.. 7 x 41n. and 8 x Sin. inter- office, etc. Ex. mid. A P.2,3. 
M (Blvdc D.P. nil Works off any small y 
Maine P. 

l). 
tl aloe Lester and visual remind Piiá P. 1 r- battery. P. A P. 416. 

EX- MAINTENAÑCE TESTED TUBES 
I7in. - 35f.. 14in. - ISI -. 

Carriage 51- Satisfaction Guaranteed. 
REGUNNED TUBES 

Guaranteed- 
one year .1,..--- 21 in. 9918 

Carr. 1016. Add - 17 in. 79/6 
101_ refundable i' 

15'14, 
on OLD TUBE / 59/6 
(I 10° Tubes in 12 in.' 
stock). 
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ETTERS 
TO THE 
EDITOR 

CONSOLE COLOSSUS 

SIR, -I am enclosing some photographs of my 
hi -fi stereo console, built mainly from P.W. 

designs. You will note at top left the P.W. Short 
Wave Two. That is the original piece of equipment 
that started me off on this giant! It has quite a few 
extras now, however, including twelve sets of coils 
all wired in with a 12 -way coil selection switch, 
which can he seen on the front panel to the right 
of the on -off switch. There is also a signal strength 
meter mounted on the first amplifier. 

The only two pieces not built by nie are the TV 
set and the stereo amplifier (right). The TV is 
covered by my first attempt at a roller blind 
type door, which works very well 
and was made from ¡in. half - 
round beading and varnished in 
its natural state to match the 
surrounding beading on the 
speaker cabinets and main gram 
unit. 

The end speaker units are 
hinged and swing out to obtain 
optimum stereo effect and can 
also be lifted off to be placed 
wherever required. Record 
storage spaces are provided, as 
can be seen. 

The latest addition is a kit - 
built f.m. tuner. There is also an 
a.m. tuner built into the lower 
preamplifier unit, converted from 
an old transistor portable radio. 
Everything, including the deck 
and all amplifiers, are fed from 
their own power supplies, a 
stabilised power pack is seen 
under the stereo amplifier (top 
right). Lighting is provided for 
the player deck compartment and a remote control 
unit is available selecting TV. f.m. and amplifiers, 
or record deck to amplifiers. The transcription arm 
is home -made, too. 

It has taken me about 12 months to build all this 
and put it together. Thirty -eight feet of solder has 
gone into it! A tape deck is to be added as soon 
as possible. During the construction I think I must 
have run into just about every conceivable kind of 
teething trouble and I have had to redesign a 
great deal and I have learned a lot from this. 

Beginners will be interested to know that I have 
very little theoretical knowledge and, in fact, all I 
have learned has come from PRACTICAL WIRELESS 
in the last year. I felt so confident from reading 
your articles and building some items, that I 
decided by trial and error to build a composite 

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. 

unit using mainly P.W. amplifiers, etc and ideas. 
Thank you for all your help (although you were 
unaware of it). Without P.W. I could not have 
made it --J. F. B. OSBORNE (Shootash, nr. Romsey, 
Hampshire). 

VOLUNTARY SERVICE 
SIR, -I am hoping this letter will interest any 

radio and television repairmen among your 
readers, who feel they would like to help old and 
disabled folk by servicing their radio and television 
receivers free of charge. 

It was seven years ago when, after a serious 
operation had left nie with deafness and a throat 
disability, a'district nurse asked me to repair the 

Mr. Osborne's mammoth stereogram- cum -television. 

television set of a very old invalid lady. After I 
had repaired the set free of cost, I began to think 
of the many other elderly and disabled people for 
whom servicing charges must preclude their listen- 
ing or viewing, and subsequently I began offering 
my spare time services free to local people. I wrote 
to welfare services and the local newspaper of my 
intentions, and the orders have been coming in 
ever since. 

During these seven years I have, ai the time of 
writing, completed repairs to 688 sets and recon- 
ditioned for the use of old folk more than 100 
radio and TV receivers, hearing aids, etc., which 
have been given to me by Bristol people after 
hearing of my service. 

Although I receive no payment for this work, 
I have received many hundreds of letters of thanks 
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over the years, which makes it seem to me, a very 
worthwhile occupation for my spare time and if 
there are other readers who feel they could help 
provide a similar service in their own towns, I 
would be pleased to hear from them with a view 
to forming an organised service throughout the 
country, to exchange ideas, help out with compo- 
nent parts, etc. I'm sure it would be a great asset. 
---STEPHEN FREETH, (6 Buxton Walk, Horfield, 
Bristol, 7). 

RELAY ECONOMIES 

SIR, -I was interested in the article you published 
on relay circuits. I should like to comment 

that for those, who, like myself, are permanently 
short of cash and have nearly empty junk boxes, 
the idea of a separate power supply for each relay 
circuit is rather alarming. There are probably ways 
round this however. 

Some of your readers may be interested to know 
that in the June 1953 issue of P.W. there was an 
article describing a " Valveless Radio Control 
Receiver ". (No transistors then, remember). This 
was a crystal set tuned to the 27Mc /s band, the 
output of which fed a sensitive relay. The part of 
the article relevant at the moment concerns the 
relay. This consisted of a 50µA meter movement to 
which small silver contacts were att ached. As the 
contacts were very small they would only handle 
sufficient current to switch a slave relay. This 
receiver has the merit of consuming no power until 
a signal is received, though the range is not very 
great. 

This leads me to another idea for making sensi- 
tive relays. If a small mirror is attached to a meter 
movement, it can be used as a spot galvo. The light 
beam is made to cross a photo- transistor, light - 
dependent resistor or similar device, which is 

arranged to trigger a bi- stable circuit and this 
switches the slave relay. When a suitable current 
is passed through the movement, the slave circuit 
is triggered. When the current is removed, the 
light beam again crosses the photocell and again 
triggers the slave circuit which returns to its 
original condition. This circuit would have at least 
four merits. Firstly, it could be very sensitive, 
depending on the movement used and the optical 
design. Secondly, the switch -on and switch -off 
currents would be very close, depending again on 
the optical design. Thirdly, if provision is made for 
manually triggering the bi- stable circuit, the slave 
relay may be normally off or normally on as 
desired. Fourthly, the actuating current can be 
altered by changing the position of the photocell. 
-J. N. MANN (High Wycombe, Buckinghamshire). 

NUMBER FACTORS FOR NIM GAMES 

One of our readers, Mr. Leonard Andersen, has 
produced a chart showing the factors of 2 for all 
numbers to 500 (even numbers). This design is 

related to an electrical apparatus for the game 
of "NIM" which appeared in the October, 1963, 
issue of PRACTICAL WIRELESS. 

The chart also gives the oomplementative factors 
at a glance. For chart and instructions send 2s. to 
L. Andersen, 127 Alexandra Road, London, 
S.WJ9. 

WIRELESS September, 1964 

COMMENTS ON THERMION'S CAROLINE VIEWS 
By what right does Thermion so aggressively 

condemn these " pirate " radio stations? Why can't 
the BBC stand some competition for a change and 
then maybe the public will get what it wants -not 
what a few think it wants! -J. GRIFPITHE (South 
Benfleet, Essex). 

My good Thermion, get your head out of the 
sand. Does every taxi driver working in a radio -cab 
hold an RAE licence for radio communication 
with his depot? You describe us as " weak -willed 
and disgruntled " just because we think that the 
P.O. regulations on transmitting should make 
room for people who have not passed the RAE etc. 
If piracy is on the increase as you say, don't shut 
your eyes to the need for this revision, but get a 
sense of proportion, as your Editor says on 
Page 125.-W. JENKINS (Dymock, Gloucestershire). 

I can only think how right Thermion's article 
is in every detail, as it shows how outdated we are 
in this country in the field of wireless communica- 
tion for the man in the street. 

In the USA any person over 18 can get a licence 
permitting him to use Citizen's Band equipment. 
Why should we be denied it in this country. Ironi- 
cally, such equipment is becoming available over 
here, but apparently anyone buying and using it 
lays himself open to prosecution. If America, with 
a population of over 150 million has enough air 
space, so surely have we! -A. SIDI (Guiseley, 
Yorkshire). 

The answer to these " Pirate " radio stations 
seems to me be in the hands of the Postmaster 
General himself. I think everyone will agree that 
the annoying thing about these stations is their 
frequency and their proneness to fading. Surely 
then, all the Postmaster has to do is to make use of 
a frequency less prone to fading, and broadcast 
competitive " pop " programmes. He already has a 
frequency available in the Third Programme, and 
could open broadcasting at 6 a.m. instead of 6 p.m. 
yet still use this station for the interesting 
programmes that it relays in the evenings. -D. 
BARRINGTON (Leyton, London, E.10). 

[We have received many letters on the subject of 
Radio Caroline and her sister ships -most of them 
in favour. But against any arguments, one way or 
another, the following observations should be con- 
sidered: 

(1) The wireless receiving licence issued in this 
country permits the holder to listen only to 
authorised broadcasting stations (and, incidentally, 
only to licensed amateur stations). 

(2) The International Telecommunication Union 
Radio Regulations (1959) state -vide Article 7, 
Section 1, Ill, (422): "The establishment and use 
of broadcasting stations ... on board ships, air- 
craft or any other floating or airborne objects out- 
side national territories is prohibited ". 

It becomes clear, therefore, that transmissions 
such as those emanating from Radio Caroline are 
illegal, as is the act of listening to such 
programmes (though this would indeed be virtually 
impossible to enforce). However, whether such 
regulations are justified or not, so long as they 
exist we have no option but to take the view that 
these floating stations are illegal. 

As to amateur radio pirates and licensing, we 
will be having something to say on these subjects 
in a forthcoming issue. Editor.] 
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Read what 
Constructors 
say about the 
Micro -6 
Plays down tunnel! 
From Abbey Wood, London, S.L.2 
"I think you may be interested to 
know that the Micro -6 will receive 
the Home Programme 20ft. inside 
the North entrance to Blackwall 
Tunnel. Please find enclosed order 
and cheque for my 4th Micro -6 ". 

(Signed) D.B.P. 

Built in record time! 
From Coventry 
"I am delighted with reception. Last 
night I was surprised to hear the 
Light Programme and Luxembourg. 
The volume of the Third Programme 
and Midland Home Service is such 
that the receiver must be turned on 
edge to ensure comfortable listening. 
Once more I must congratulate you 
on this excellent set which I put 
together with no trouble at all in less 
than an hour and a half." 

(Signed) J.L.P 

Good reception in Bristol 
"Was very pleased with the per- 
formance, the local stations coming 
in loud and clear with a fair sprink- 
ling of foreign stations as well as 

including Luxembourg." 
(Signed) L.W.A. 

r 

CHANGE OF ADDRESS 
Demand for Sinclair products has grown I 
so enormously that we have been I 
obliged to move to bigger premises. I 
With more space and staff, the delays 
experienced in the past by some cus- I 
tomers will be no more. We offer them I 
our apologies and assure them that I 
Sinclair service is now back to its nor- 
mal high level. 

inlair 
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* 
* 

AN ALL -BRITISH DESIGN 

WEIGHS LESS THAN 1oz. 

ANYONE CAN BUILD IT 
IN A SINGLE EVENING 

* WITH BAND -SPREAD TUNING FOR 
EASY RECEPTION OF LUXEMBOURG 

When you have built your Micro -6, slip it into your 
pocket or on your wrist by means of the special 
"Transrista" strap available. No matter where you take 
your Micro -6, you will be staggered by its performance. 
In fact it will be so powerful and dependable, you will 
find yourself using and enjoying it more and more each 
day. After dark, as you tune by means of the unique 
vernier -type control, stations simply pour in from all 
over Europe, and with bandspread tuning at the high 
frequency end of the medium waveband, Luxemburg 
comes in like a local station. THE SINCLAIR MICRO -6 IS 
A GREAT TRIUMPH OF BRITISH DESIGNING FAR AHEAD j 
OF ANYTHING PRODUCED IN JAPAN, U.S.A., GERMANY OR V 
ANYWHERE ELSE. IT MEASURES ONLY I x 1'j,q x 1 /2ins. 
"Transrista" Nylon Wrist -strap Mallory Mercury 
with special fitting for holding Micro -6; 7!6 Cell, type ZM312 (2 
well -made in black or grey nylon required), each 

All parts, including 
8 page instructions 
manual and ear- 
piece cama to 

1/11d. 

SINCLAIR RADIONICS LTD 
COMBERTON, CAMBRIDGE 

Telephone COMBER TON 682 

MICRO -6 
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samtwasmegro 
6 STAGES FROM ONLY 3 TRANSISTORS 

IN A CIRCUIT THAT ONLY UNIQUE MATS AND APPLIED RESEARCH MAKE POSSIBLE 

cw 

The most advanced radio circuit 
ever made available to constructors 

The Micro -6 uses three Micro -Alloy Transistors (MATs) in a unique 
double reflex circuit. The signal selected by LI and TCI is amplified 
at R.F. by TrI and Tr2. The output from Tr2 is rectified by the 
detector stage DI and D2, and the resultant A.F. signal passed back 
to Tr I. Trl and Tr2 then amplify the signal again -this time at A.F. 
Thus both Trl and Tr2 have been used twice and give a gain nor- 
mally only obtainable with four transistors. The output from Tr2 
drives Tri, the output stage, which feeds into the featherweight 
earpiece (or the TR 750 power amplifier.) Tuning is over the 
medium waveband with bandspread for easy reception of Luxem- 
burg and A.G.C. eliminates fading. It is important to realise that 
the Micro -Alloy Transistors which the Micro -6 uses not only give 
extremely high gains and low noise levels, but they consume only a 

fraction of a mA from the two minute batteries used to power the 
set. Battery working life is over 70 hours! 

y0U CAN BUILD TM SEC 

IN AN EVENING! 
The Micro -6 is simplicity itself to build when you 

follow the meticulously detailed instructions. 

No special tools are required to build it. All parts 

Including three MAT transistors, two diodes, 

elegant white and gold case, lightweight ear- 

piece and 8 page instructions manual come to 

"TRANSRISTA" STRAP for 
wearing your Micro -6 on the 
wrist. Black or grey nylon 7/6 

59/6 

L 

Mallory Mercury Cell 
ZM312 (two required) 
Pack of six - I0f6 

sinlair 

A.G.C. 

1st R.F. 
Amp. 

--e- 
2nd R.F. 

Amp. a- Detector 

1st A.F. 
Amp. 

2nd 
Amp. 

3rd A.F. 
Amp. 

type 
each 

T14 4) 

NCLQIRf. 
tCRO. f 

3 It 
ti o 

I/II 

MICRO-6 
SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE Telephone COMBERTON 682 

:." ..., 

MIS 
ORDER 
RXtm 
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THE MICRO -6 
uses the smallest 
components ever 
We show here some of the compo- 
nents (apart from case, dial and earpiece) 
required for building the Micro -6, 
drawn to actual size. They include the 
smallest ever to be made available to 
domestic set constructors, being of the 
kind used in space and computor elec- 
tronics, so they have to be reliable. The 
tuning system has ingenious vernier 
control for' easy station separation. 
8 page fully illustrated instruction 
manual and all parts including case, 
vernier dial and ear- 
piece, come to 

COMPLETE WITH 
BUILT -IN VOLUME 
CONTROL AND ON/ 
OFF SWITCH 

CAPACITORS 

BATTERIES 

AERIAL 

SINCLAIR TR150 

TRANSISTORS 

RESISTORS 

DIODES PRINTED 
CIRCUIT J 

POWER AMPLIFIER 
PERFECT FOR USE WITH THE 

MICRO -6 AND SLIMLINE 
Measuring only 2 x tin. and having its own built -in volume control and on -off switch, the 
TR 750 has a full 750 milliwatt transformer less output for IOmV into 10K ohms. Frequency 
response is from 30 to 20,000 c/s within 

IdB. This amplifier makes a powerful car 
domestic or portable radio used with the Micro -6 or 

Slimline receivers, or a hi -fi record reproducer used 
singly or paired for stereo. There are many other uses for the TR750, which is available for building or ready built. 

All parts with 
come to 3916 and testebuilt d 4S 1- 

UNIQUE 
SINCLAIGE 

GUARANTEE 

If you are not completely 
satisfied with your pur- 
chase (we are confident 
that you will be delighted) 
your full purchase price 
will be refunded instantly 
and without question. 

FULL SERVICE FACILI- 
TIES ALWAYS AVAIL- 
ABLE TO SINCLAIR 
CUSTOMERS 

SINCLAIR INJECTOR 
Generates and injects a 
test signal into any 
part of equipment at 
any frequency from I 

kc /s to 30 Mc/s to locate 
faults rapidly. 
It x I ° ¡t, x tin. 
excluding probe. With 
full instructions. 
Invaluable to all con- 
structors. 
Parts and instructions 
come to 2716 

Ready built 32 f6 

Build an F.M. Transmitter with 
the Sinclair Micro -amplifier 

Smaller than a 3d. piece! 
Frequency response 30 to 

50,000 c/s f :IdB. Power 
gain 60dB, 1,000,000 times. 

Instructions show you 
how to make a 

broadband R.F. 
amplifier, F.M. 
transmitter or a 

sub -miniature 
hi -fi amplifier with 
an output suitable 
for any earpiece or 
even loudspeaker. 

Smaller 
than a 3d. piece 
Parts and 
instructions 2816 
corne t0 V 

SINCLAIR SLIMLINE 
EXTRA EASY TO BUILD 
Ideal for newcomers. Has 
self -contained ferrite rod 
aerial and takes standard 
PPS battery, yet measures 
only 2# x 1 {} x }in. 
Tunes over the medium 
waveband. Great power 
and quality. All parts in- 
cluding royal blue and 
gold case, earpiece and 
instructions come to 4916 

TO SINCLAIR RADIONICS 
Please send items detailed below E s 

TOTAL C 
Lf.'e 

LTD., COMBERTON, CAMBRIDGE 
d Phone: COMBERTON 682 

NAME 

1 
ADDRESS 

,no-n i n,r,,,. ,.,,,,,, .e,- BLOCK LETTERS P.W.9I 
J 
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SOUND RECORDINGS 

A UNIQUE BUY! Recording Tape, 
top brand, 63ín, 1,200ft. 19/8; lin., 
2.400ft., D.P. 26 /S. P. and P. 1/6 per 
spool. Bargains in all sisee. S.A.E. 
for list. E.O. KINGSLEY AND CO., 
132 Tottenham Court Road, London. 
W.1. EUSton 6500. 

RECEIVERS & COMPONENTS 

TRANSISTORS! Give -away price. 
NKT124 /5 Power Type. 6 for 10 / -, 
25017 4W, up to 60mc /s, 5/- each. 
Post free. G. P. MILWARD, 17 Peel 
Close, Drayton Bassett, Staffs. 

RESISTORS! You can't resist this! 
1W, 1W, 2W Polythene wrapped on 
cards of 10. Mixed values and watt- 
ages. £21101 per 1,000 G F MIL- 
WARD, 17 Peel Close, Drayton 
Bassett, Staffs. 

TUBES -FAMOUS MAKES! 
MW43/69, ÁW43 /80, MW36/24, AW43/88 
etc. Fully screened, aluminised, 100% new 
(except glass). Mostly 64.15e. (12/6 cge.). 
LISTS. One Year's Guarantee Card. 
STOP PRESSI- BY100/PY800 571- doz. 
1.1.26 (equivalent) 8/6 each! 
P. BEARMAN,43 Leicester Road 
New Barnet, Herts. Tel.: BAR 1934. 

" HEATHKITS " 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. 

VHF COMMUNICATION 
RECEIVER 1392 

1 5 valve 1 _ ,. .ic9 1,. 
Superiset. Covering 
96 -155 Mo /s 
(24 metres) 
Police. Air- craft and -(1' 
Broadcasts, 

Q Amateur 4 9 

Power re- 
quired 240-250 vo is at 80mA, 6.3v at a amps 
Size 19 z 10 z 101n. 16.15.0. Carr. 15/ -. 

4 VALVE 4 WATT AMPLIFIER 
"C" Core trans- 
formers. A.C. 
Mains 110/230 volts. 
600 ohms or high 
impedance input. 
Output 600 ohms. 
Controls: On /Off 
switch. Gain control. Indicator light. 
Valve in makersncarrttoenls. 164.5.0. 

lin. Brand 

TRANSMT TER. 1.75.18 Mole 3 waveband 
tuneable, grid modulation using 813. Used 
complete with all valves, circuit 87.10.0. 
Carriage 10 / , 
MOVING COIL HEADPHONES. BRAND 
NEW. Chamois padded. complete with jack 
plug 15/6. Post 2/ -. 

ROTARY TRANSFORMERS. 12V DC 
input. 510V DC. 120mA output, note size 
only 4} x 21n. 15 / /-. Post 216. 

R.C.A. ARBSD RECEIVERS. Brand New. 
875. Carriage 30 / -. 

Many other bargains. S.A.E. all 'nani ries 

A. J. THOMPSON 
'EILING 

CODICOTF, fdITCHIN. HEH1'K. 
Phoße:ICODICOTE 242 

RATES: 7/3 per line or part 
thereof average live words to line, 
minimum 2 lines. Box No. Il- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager "Practical Wireless," 
Tower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

SPEAKER REPAIRS, cones fitted 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

TRANSISTORS now half price. 
unmarked but tested packets oI 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 PWTI, New 
Mills. Stockport. 

THE FINEST and cheapest mail -order 
service in Britain now supplies every- 
thing Electronic /Electrical. S.A.E. 
brings details of genuine bargain 
offers. Handley, 112 Bayshuin St.. 
Hereford. 

R & R RADIO & T V SERVICE 
Dept, P.W. 

44 BAREST STREET, BACO?, LANCS. 
Telephone 465 

SALVAGE VALVES Tested before dispatch 
í1F13 4/6 OP it 51- PLa9 3/6 9014 6/6 
61.18 4/8 OUP3 8/6 U801 7/8 301'16 5/- 
C1,80 1/6 3014 7/- lIFI 1/8 PUGS{ 4/- 
}:CUB'S 31- 611/ 5/- gol ̂ e 5/6 PCL83 8/- 
EULHU 3/6 EROI 1 - :seti 51- In Ai 3/6 
301,5 6/ 1:8.83 5/- PYT.1 8/- UA01 8/- 
PLIe 8/- ECC83 5/- el 4GT 5l- 101,1 5/8 
PCF80 4/- 20P3 81- BPI 2/6 LODI 2/. 
Fiat 9/- 30E1.1 4/- ECC81 3/- 30I'12 5/- 
P238 5 / -Pli3e 8/- E186 4/- PYe2 5/- 
0388 61- PCL82 S/- 

Speakers, Ex -TV. Sin. round. 8 z 41n., 3 /6; alar 
round, S / -; poet 21-, 

Lins output Transformers available. State set 
model No. 
Turret Tuners. 8/., poet 2 / -. 

Soon Coils etc. Quote set model No. with ali en- 
quiries and s.A.E. for prompt reply. All goods 
subject to satisfaction or money refunded. 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the UK. Line Output Trans- 
formers, Frame Output Transformers. 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
For quotes, Day and Night Telephone 
GIPsy Hill 6166, 128 Hamilton Road. 
West Norwood, S.E.27. 

Receivers, Marconi CR100. 60 kegs. to 30 
me /s. Crystal filter, B.F.O., two r,f. stages. 
etc. Good condition and working order. 
218/10/ -, carriage £1. Control Units No. 1 

for 52 Set. These contain pair of good 
quality chamois padded headphones, low 
impedance, and microphone. Morse key, 
hand generator, bell, etc.. 27/i', carriage 7/6. 
Silicon Rectifiers. i amp., '10 p.i.e. Only 
Od. each, post 3d. any number. American 
Morse Keys with lead and jack. 4/6, post 1/ -. 
Power Units 230v. A.C. for R1132. P104, or 
R1392, £2151-, carriage 101 -. 
(Carriage charges apply to England and 
Wales only). 

40/42 PORTLAND' 
ROAD. WORTH /NG 

RECEIVERS & COMPONENTS 
(continued) 

Al. , POST FREE BARGAINS. Guaran- 
teed reclaimed valves. Send for full 
list to Dept. MO /W., A.1. Radio Com- 
ponents, 14 The Borough, Canterbury. 
Kent. 

VALVES. RADIO & TV. New cheap, 
Modern, obsolete. S.A.E. C MASON, 
Pagenross House, Pagemoss Lane, 
Liverpool, 14. 

TESTED TRANSISTORS 

If- each, Red or White Spots. 

2f- each, XA101, XAI02, XBI03, 
X13104, 0A90, 0C430. 

31- each, 0C44, 0C45, CC70, 
0071, OC81, 008 D, CC200, 
GET16. 

4f- each, AFI 14, AFI15, AFI I7, 
0C170, 0C171. 

5/- each, 0072, OC139NPN, 
00800, 0C204, ORP60, BY100. 

I01- each, 0C35, 0C26, GET57I. 

ZENER DIODES 4.7 v. to 33 
volt á watt, 316 each. 1.5 watt, 
51- each, 7 watt, 61- each. 

Send 3d. stamp for Full 
Price List, and Free Equiva- 
lent Chart. 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

FOR SALE 

5 -TON FACTORY CLEARANCE, 
Radio, T.V. Electrical Components, In 
mixed parcels. Example; 281b. mixed 
parcel £1, Pp 5/ -. Speakers, grilles, 
valves, bases, i.f.s, covers, condensers 
etc. Hundred other items. S.A.E. Lilt 
and Postal Orders to P. NEWTON, 
16 Shalcroes Crescent, Hatfield, Herts. 

MORSE EASY E 
The famous RHYTHM RECORDED 
COURSE cuts the practice time down 
to an absolute minimum! 

One student, aged '20, took only 13 
DAYS and another, aged 71, took 6 
WEEKS to obtain a G.P.O. pass 
certificate. It you wish to read Morse 
easily and naturally enclose 6d. in 
stamps please for full explanatory 
booklet. 

re G3CHS. 45 GREEN LANE. 
PURLEY. SURREY 
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SUPER BREAKDOWN UNIT 
Remote Control Unit Type F. New in 
sealed cartons, containing P.O. Relay 2,000 
ohms Resistance, 100 volt Plessey Hand 
Generator, Telephone Ringing Bell A.C. 
8 amp Morse Key on base, 2 D.P. D.T. 
Key Switches, Double Phone Jack, moulded, 
5 position 6 pole Yaxley Switch, Induction 
Coil capped 1 -17 -33 ohms, 7 Brass Screw 
Terminals on panels, plus Resistors, Con- 
densers, Pointer Knobs. All in a handy 
metal box with hinged lid and side fasteners. 
Also web carry strap. Size 104in. x IOin. x 
7in., 25f. post free. Or items may be 
purchased separately. Relay 51 -, Hand 
Generator 716, Bell SP -, Morse Key 416, 
Key Switches 51- pair, Double Phone Jack 
216, Yaxley Switch 21 -, Ind Coil 21 -, Termi- 
nals 7 for 21 -, all post free. 

Also available Key Switches. 4 pole 
2 throw 316 each or 3 position D.P. 
plus D.P. centre off 51- or rotary switch 
6 pole 3 way 31 -. 

Bank of 4 Pye Sockets with plugs and leads 
51- set. Ever Ready Batteries, 90 volts plus 
4} volts 416 each. 
Plessey 2- 4 -12 -25 way plugs and sockets, 
all SI. pair. 

Jones Plugs and Sockets 4- 12- 18 -24 -32 way 
all 51- pair. 
Special Lightweight 7in. x 4in., 3 ohm P.M. 
Speaker, 61-, 

Metal Frames, suitable for stock, Job Cards, 
Bins, Crases, 24in. x Sin., 1216 per 100-- 
14 per 1,000. 

19in. RACK FITTING CABINET 
34' high by 21 deep with telescopic 
drawer slides. Louvred sides, back and 
top. Brand new Swedish make. 64.0.0 
only, plus B.R.S. delivery. 

ECR Tube with Screen and Base with 
ECR 35 data. 25/ -, 

5ÚP7 Tube with Screen and Base, with 
data, 30/ -. 

20ft. Steel Telescopic Mast. 50 /-. 

ELECTRICAL 
CAMERA CONTROL 

This item is brand new in 
varnished wood case original 
packing. Makes a good timer 
for exposure. Infinitely variable 
up to one minute. 24 volt 
operation. Containing motor, 
solenoid, clockwork mechanism. 
Driven by motor. 30f- post free 

Copper Laminate Board, single or double 
sided, 5/- per square foot panels, either 
type 3ft. by 4ft., 33/.. 

High Stab Resistors. 5% 6d 2% 9d., 
1 "o 1/ -. Every six packed in 7- compartment 
linen finished component box. Unmarked. 

Speak4'ers. 3 m P-, .M. . 

7 x n. 7/ -, 81noh, 8 / loi 
5n. n 

12/6. 
5/ -, 61n. 6/-. 

U K. ONLY 

E. R. NICHOLLS 
Olaf) Order and Retail shop: 

46 1,11 %% FIELD R O:1 D 
OH SEA W II FA EH, STUCKPORT 

C1fIESJHI!RE 

FOR SALE 
(continued) 

HAMMER FINISH PAINT. The 
modern finish for all electronic 
equipment. l Not crackle finish). Just 
brush it on, no stoving, the effect 
appears at once and dries in 20 
minutes. Blue or pewter 2 }oz. tins 3/6, 

pint 7/6, 1 pint 15/-. From radio 
e model shops or post free from us. 
Trade supplied. FINNIGAN SPECI- 
ALITY PAINTS. Ipwl, Mickley Sq., 
Stocksfleld, Northumberland. 

240'°' ELECTRIC POWER ANYWHERE 

EMIR from 12 nil CAR BATTERY 
Ana AMERICAN DYNAMOTOR UNIT r_y:!ál¡' 

Input l7e. tutu 2N/25h. it Ism io21/ntlt. 
Pellet) for 7ELTVISIOe, POWER TOOLS 111 ell 
unmeant AUK ni(]nw 10UitMJWtp,es 

wonderful resells Per 0et18 reS Clomp. 
Send Stamped melee. lei Iuli 4101,eln olds 

11 sellerl,it PRODUCTS, CtunnlnS,nut. 

CONDENSER BARGAIN! Miniature 
paper condensers, lin. x din. Ideal for 
transistor sets, .0001, .001. .002, .005, 
02, 04ef. Your choice, 7/6d. per 100 
or £3 per 1.000. G F MILWARA, 17 
',eel Close, Drayton Bassett, Staffs, 

BARGAIN PARCEL 

Contains: - 
1 04v Relay 6P cln 

b 
yds... 

.. u i'. Mai,, 'able 
.H 

1 .. ,. 8 way l''onnesting Block 
1 High Speed Relay 
4 ,. Silicon Diodes 50 P.I.V. lamp 
3 yds... Multitore ('able 
1 Drive Assembly with knob 
1 Control Box 
1 12v relay SP c/o 

11.5.0 poet paid 
AMPLIFIER UNITS FOR 12 VOLT DC OPERATION 
These units were made by Mn fiat d Ltd. for the Army 
and are of ent m nutactire, and housed in 
robust aluminium box. They comprise of a push -pull 
out stage (ELO1) with a Iow impedance out -put 
transformer, to match a 3 to $ohms loud speaker. 
Also a vibrator pack using a (: e. transformer 
giving 250v at 5O,t,A. 'l'he amplifier is fitted with 
volaiue control, fuse, indicator light, and on1off 
witch. The in -lait to the amplifier is medium 

impedance anti transformer coupled. These unite 
are ideal for increasing the out -put of transistor 
radio used it for caravans. or for conversion to 
grant. amplifieeo, They will also supply an AC/DC 
electric shaver. These units are brand new and boxed 
Circuit diagram and suggested modifications supplied 
with unit. 51.15.0 plus 5I- post. 
RADAR UNITS. BRAND NEW AND BOXED. 
VERY RECENT AMERICAN MANUFACTURE. 
Containe:- 

14 relaye- including high speed 
24 valves- 4- 12AX7, v -P' -SAUT, 7- 12AT7. 3 -676, 

5 -6A L5, 2 -5657 
16 NESS Neons 
13 Potentiometers 
2t. 11, precision tesistors 

Also large quantity ni high grade components, 5% 
resistors. transformers, condensers etc. 
16.0.0 plus LOI- carriage. 
MARCONI RB150 V.F. UNITS 
Contain mains power pack 200/250 50 e/s IIP+ 
520 and -123v a) /I' 6,3v etc. 
Uses valves:- 5- UV110S, 2-616, s -5114, KTZ63, 
1)1163, 1183, 30- 0 --301nA meter. chokes, o/p 
transformer, Jack sockets, potentiometers etc. 
Contained in grey louvred cabinet site 141n. x 13in. 
x Oin. 'these provide ideal basis for lOw amplifier 
or teleprinter terminal unit, in good condition. 
12,17.6 plus 111/- carriage. 
RELAYS --Six assorted 
12v, 24v n 

i 
,sature, sealed, high res., high speed etc. 

mend efol Isle 
11.0.0 post paid. 
SILICON DIODES 
50 It I. V. amp will, mounting washer.. 
2/6 cash. 4 fer 8/ -. Post paid. 
HEAD AND MIKE SETS 
Moving soil, headphones titled ear mufle. Brand new 
and 
] /e Plu 116 post. Twe pars pent. paid. 

Send for free list of other surplus 'tenu, 
B. SLATER 

34 Liflord Street, 
Sheffield 9, Yorkshire 

FOR SALE 

(continued) 

ALBATROSS ENG.., CO. 
NEW COMPONENTS & TOOL BAB,GAINE 

15 Resletore 18 Spring 6 Knobs 12 Ciampi 
6 Tag Strips 5 Valve Holder. 7 Coil Formers 
30ft. Sleeving 170 eq.in. Rex ine 20tt. Sessile Com- 
pound 36 Self Tap Screws 500 Sleeves and Grom- 
mets 2511 eq.in. Alms. Screen 150 eq.'n. Insulating 
Card 24 
Mounted sq 

rn Felt Tape 12 L/S Gauzes '20 
4' gs 1/6 ea. (P. A P. 64.1 or Lot 17/6 (22/3) 

15 Ceramic Condensers 30 Cosdensm. Clips, etc, 
10 Socket Panels 6 Coils 3 Pots 6 LT Chokes 
3 2 a, 2 p. sw Sockets 8 wafer ew., midas,,, A Malts. 
6 Trimmers Gram mounting Kit 4 ware rectifier 
Twin ion Trap 10 SES Lampholdere 3 impedance 
Matching Panels 4 Printed ceta. 12 Antt'vihration 
Mounts 5/6 each (1 /- P. A P.) or Lot 27/6 (3/61. 
6 Mains Droppers 15 Sub -min A Stamp Trimmers 
6 Eleetrolytica 7 Block Papers 15 Metalpacks 
311 Mica Conde. 40 Ceramic 24 Er Gil Feet 
:1 Slider Switebes 150 Felt Washer 20 Fuse 
Holders etc. 12 Bulbs 10 HD Carbon Brushes 

411 Socket Panels 5/- each pack (plus] /5 P. a P.). 
EX GOVERNMENT EQUIPMENT (Mint Condition) 
Pocket Voltmeter 0- 15/0- -250v. 9/6 11/67. 4 Valve 
Modulators 11 /6 12/3). AC /D3 TV Plie. 11/- 
No. 19 Twin Control Unite, 5/- (2/3). 7 New TV Pota 
on Strip 7/8 1Il -). Dimmer Swltrhst, 7/6 /6d.), 
Modulator Unit No. 2, 616. Modulator Unit No. 28, 
Ell. Pulse Generator No. 19, 118. Teat get Mia 
Receiver Nn. 4, 527. New Radio Cbaeels, 7/6 (2/61. Ditto Larger, 12/6 (3 / -1. 0 -40 R.P.M. Meter, 85 /- 
12/-1. Voltmeter (Webbing) Cases, 1/8 (fid.). large 
Pore. Insulators Overhead 2/9 pair :1, -). 6y 6P 
Vihratnre, 5/9 (1/ -)- 
Bargain Paroela: -Orr /election or New Mille, 
Components including above types: 11b. =4/ -, 2Ió.- 
7/-, 311). =10/ -. 41b. -12/6, 11b. =14/4 61b. -16/-, 
816. =18/3, 10Ib. =20/ -. (Plot P, A 5'.), 
Radar Equipment to eallem- Catalogue 1 / -mme 
and have a look round. 
Tools: -5 is 1 Screwdriver Set, 8 /11. 9 Flea -shalt 
Screwdrivers, 8/11. 3 -way Philips Screwdrivers, 5/4 
7'n. Pliers, 8/6. Insulated Pliers, 7/6, Wire Stripper 
A Cutter, 2/9. 11 piece Socket Set, 9 /0. 7 piece Nut- 
Driver Set, 8/11. Rubber Hammer 14/ -. Panel 
Beating Hammer, 12/11. Small, 8/11. gin. Hack- 
saw Blades, 4a Finishing Trowels, 10/6 A 15/6. 
Grooving Trowel, 5/11. Pointing Trevel, Bin., 2/4 
/Add 2/6 P. & P. on all Orders tinder £19 

ALBATROSS 
ENGINEERING COMPANY 

Dept. P.W.49, 78 -80 HIGH STREET GOSBERTON 
SPALDING, LINCB, Tel. Goeb.rton 4.58 

MISCELLANEOUS 

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. Call- 
ers welcome. 

SENMOR METALS, Dept. RJI 
35 St. Johns Road, Isleworth, Middx. 

ISL: 6017 

CONVERT ANY TV SET into an 
oscilloscope. Instructions and dia- 
grams 12.6. REDMOND, 26 St. John's 
Road, Hove, Sussex. 

-ELECTRONIC MUSIC? 
Then how about making yourself an electric organ? Constructional data 
available -full circuits, drawings and 
nOte.S! It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack goa can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. A. S., 20 3Inude Street, Darlington, Durham. Send 21d. stamp. 
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WANTED EDUCATIONAL SITUATIONS VACANT 
(continued) 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House. 
Mannville Terrace, Bradford 7. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WE BUY new valves for cash, large 
or small quantities old types or the 
latest. Send details, quotations by 
return. WALTONS WIRFT.F-S 
STORES, 15, Church Street, Wolver- 
hampton. 

WE BUY new Valves and Translators, 
Amplifiers. Short -wave Receivers and 
Components. etc. A.D A. MANUFAC- 
TURING 00., 116 Alfreton Road, 
Nott Ingham. 

NEW VALVES WANTED 

Any type, or quantity 

CASH PAID 

R.S.T. Valve Mail Order Co. 

2IIA Streatham Road 

Mitcham, Surrey 
Telephone: MITCHAM 6202 

EDUCATIONAL 

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. 

BECOME "TECHNICALLY QUALI- 
FIED " In your spare time. Guaran- 
teed Diploma and Exam. Home -study 
Courses In Radio. TV Servicing and 
Maintenance. R.T.E.B. City and 
Guilds, etc. Highly informative 120 
page Guide -FREE. CHAMBERS 
COLLEGE (Dept. 363), 148 Holborn, 
London, E.C.1, 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs'), R.T.E.B., 
etc. Many unique diploma 
courses incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you In your career. 

ICS, DEPT. 541, PARKGATE ROAD, 
LONDON, S.W.I I. 

THE INCORPORATED PRACTI- 
TIONERS in Radio and Electronics 
(LP.R.E. Ltd.). Membership Condi- 
tion booklet 1/, Sample copy of 
I.P.R.E. Official Journal 2/- post free. 
Dept B Secretary 32 Kldmore Road, 
Caversham, Reading. Berks. 

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 

CITY AND COUNTY OF BRISTOL EDUCATION COMMITTEE 

BRISTOL TECHNICAL COLLEGE 

Principal: E. Poole, B.Sc, (Eng.), M.I.Mech.E., M.I.Prod.E. 

CAREERS IN RADIO AND RADAR 
Marine Radio Officers 

2 -year full -time course for young men 
aged 16 upwards, leading to Ist and 2nd 
class P.M.G. Certificates and M.O.T. 
Radar Maintenance Certificate. 

Conversion Course (2nd class to Ist class). 
R.T. Courses (for Full or Restricted 
Licence). 

Aircraft Radio Maintenance 
Engineers 

2 -year full -time course for A.R.M.E. 
Licences, categories A & B. 

Courses for Radar Rating in association 
with the above. 

Training given on the latest types of Marine and Aircraft Equipment in newly equipped 
Laboratories at 

THE SCHOOL OF RADIO AND RADAR 
Senior Lecturer: F. E. Barltrop 

For details write to 
The Registrar; Bristol Technical College, Ashley Down, Bristol 7 

TECHNICIANS REQUIRED. If you 
have good practical ability and are 
interested in electronics, radio- 
activity, vacuum techniques or bio- 
physics, there are good prospects for 
you in our expanding Research 
Laboratories. You could be released 
for one day per week for study. 
Salary within range £610 (at 21 

years) £910 per annum. Application 
forms from the Superintendent of 
Laboratories, Department of Physics. 
Chelsea College of Science and Tech- 
nology, Manresa Road, London. 
S.W.3. Tel: FLAxman 6421 Ex. 28. 

TV and Radio- A.M.I.E.R.E.. City 
& Guilds, R.T.E.B. Cert., etc., on 
" No pass -no fee " terms, over 95,1 
successes. For details of exams and 
home training courses (including 
practical apparatus in all branches 
of radio, TV and electronics. write 
for 148 -page Handbook -free. B.I.E.T. 
¡Dept 242G), 29 Wright's Lane. 
London. W.8. 

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 5421, Parkgate Road, London. 
S. W .11. 

RADIO AND TV Exams, 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.O. Cert.. etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

A.M.I.Mech.E., A.M.I.E.R.E., City & 
Guilds. G.C.E.. etc.. bring high pas' 
and security. " No pass -no fee " 
terms. Over 95% successes. Fo- 
details of Exams and courses In all 
branches of Engineering, Buildin_. 
Electronics, etc., write for 148 -pace 
handbook - FREE. B.LE.T., (Dept 
24281, London, W.8. 

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 andlor 
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 1722, at 
25 E929 (highest pay on entry) rising by 
four increments to £1,067 

Prospects of promotion to grades in 
salary range £997- C1,634. 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service sick leave regulations 
apply. 

Apply: 
RECRUITMENT OFFICER (RT 37) 

Government Communication 
Headquarters, Oakley, Priors Road, 

Cheltenham 

www.americanradiohistory.com

www.americanradiohistory.com


M 

September, 1964 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS" 477 

PACEMAKERS 
IN 
AVIATION 
PROGRESS 

BECOME AN 
ELECTRONIC 
DEVELOPMENT ENGINEER 
The Corporation proposes to train young men who are 
engaged in either laboratories; testing or servicing of 
radio, television, communication, radar, computer or 
other electrical equipment. Technical ex- Service men are 
also particularly suitable. 

A specially designed course will be arranged and on -the- 
job training will lead quickly to electronic development 
work covering a wide range of application. Normal 
salaries will be paid during this time. 

To succeed'applicants need an active interest in the 
performance of electronic circuits and be willing and 
able to undertake a 10 -week full -tine theoretical and 
practical course of 

TRAINING IN TRANSISTOR TECHNIQUES 

Staff will be encouraged to obtain qualifications and 
part -time day release will be given to appropriate 
applicants. 

Some housing is available locally and assistance 
with the cost of relocation can be given. 

Please apply immediately tot 
Senior Personnel Officer 
British Aircraft Corporation 
Six Hills Way, Stevenage 
Herts. 

1 

1 

BRITISH AIRCRAFT CORPORATION 
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BOOKS & PUBLICATIONS 

AUDIO, America's foremost tournai. 
Year's subscription 43!-, specimen 
copy 4/ -. All American radio journals 
supplied -list free. WILLEN (Dept. 
40), 61a Broadway, London, E.15. 

FIND TV SET TROUBLES IN 
MINUTES from the great book, The 
Principles of TV Receiver Servicin s. 
10/6 all book houses and radio whole- 
salers. If not in stock from Dept. B 
Secretary, 32 Kidmore Road, Caver - 
gham, Reading, Berks. 

SERVICE SHEETS 

SERVICE SHEETS for all makes of 
Radio and TV. 1925 1964. Prices from 
1/- with free fault- finding guide. 
S.A.E. inquiries. Catalogue of 6.000 
models, 1/6, Valves, modern and 
obsolete. Radio/TV Books. S.A.E. 
lists. HAMILTON RADIO, Western 
Road, St. Leonards, Sussex. 

SERVICE SHEETS, Radio and Tele- 
vision. 3/8 post paid. VEST AND 
EMERY, 17 Hollgarth St., Durham. 

SERVICE SHEETS: Radio, TV, 5,000 
models. List 1/ -. S.A.E. inquiries. 
TELRAY, 11 Maudland Bank, Preston. 

S.E.S. SERVICE SHEETS for all TV 
Radio and Tape Recorders, etc. List 
1/8 plus S.A.E. SUN ELECTRICAL 
SERVICES, 38 St. George's Road, 
Hastings, Sussex. 

RADIO SERVICE SHEETS, 3/6 each. 
S.A.E. and P.O. to HANDLEY, 
Bastian Mews, Hereford. 

SERVICE SHEETS, also current and 
obsolete Valves for sole. JOHN 
GILBERT TELEVISION, lb Shep -- 
herd's Bush Road, London, W.12. 
Phone: BEE 8441. 

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 No.:- .....- _.- ..._._- Radio /TV 
I also require list of Service Sheets 

at 1/6. 

I also require list of Manuals at 1 -. 
(please delete items not applicable) 

1 enclose remittance of 
MAIL ORDERS ONLY 

WIRELESS CLASSIFIED ADVERTISEMENTS September, 1964 

Please mention 

"Practical Wireless" 

when replying to 

Advertisements 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 39/6 
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 "G1obe.King" kits and 
receivers. Home and Overseas Sales. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

JUST PUBLISHED 

WIRELESS 

FOR BEGINNERS 
Revised by T. Roddam 

181- Postage 11- 

/ GUIDE TO BROADCASTING 
STATIONS. Compiled "WW" S1- 
Postage 6d. 

THE RADIO AMATEUR'S HAND- 
BOOK, by A.R.R.L., 1964 ed. 36' -, 
Postage 213. / TELEVISION SERVICING HAND- 
BOOK, by G. J. King. 351 -, Postage 
13. 

1 

AERIALS by D. Siobbema. 1016, 
Postage, It- 

TELECOMMUNICATIONS by 
Brown & E. V. D. Glazier, Vol. I. 451 - 
Postage 116. 

ABC's OF ELECTRIC MOTORS & 
GENERATORS, by A. Lytel. 161., 
Postage 1,-. 

AMATEUR RADIO CALL BOOK 
by R.S.G.B., 1964 ed. 416, Postage 6d 

RADIO VALVE DATA, Compiled 
"WW ". 716, Postage 10d. 

COMPLETE CATALOGUE I1- 

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. 

JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIi, 

Lewis 
-have the 
Cabinet 
111111,, 11 1, 1 1 1 1 1 1 1 1, l l l l l l l l l l l I I I 1, 1 1 1, 1 1 1 1 °- 

=tor you 
We can supply any cabinet = 

E to your own specification 
__ This is only one example of- 

THE LARGEST RANGE _ 
E OF CABINETS IN THE _ 
_ COUNTRY 

_ Equipment is also our 
speciality. 

Price 27 gns. 

=IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!: 

LEVYIS radio 
100(P84) Chase Side, Southgate E 

E London, N.I4, Pa137319666 = 

f1-- CATALOGUE 

Send today for the new 
Lewis Catalogue F. 

E Designed to - assist your choice of 
= cabinet. 
= Sent absolutely free. The new Lewis 
= Radio Cabinet Catalogue -the most 
= comprehensive ever prepared. Choose = 
= from 49 different Models. _ 
= Please send your new free 24 page = 
E colour cabinet catalogue. _ 

Name _ 

E Address 

BLOCK CAPITALS PLEASE E 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlh 
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TOP QUALITY -LOW COST L R C\AMATEUR RADIO EQUIPMENT 

BUILD YOUR SHORT WAVE STATION 
CR 66 COMMUNICATIONS 

RECEIVERFrequency 
THE FINEST 

S U PE R H ET 
-- 

KIT EVER ' r - r \ 
OFFERED .JJ 

Hundreds of testimoni- ©- 
als (can be seen at our :-, 

offices) prove this_ V. 

highly sensitive top w . ^ 
g y p quality receiver to be 

the finest value ever offered. No technical knowledge or equip- 
ment is required. Assembled Coil Unit and I.F. Transformers are 
factory aligned. Frequency range 540 Kc /s to 30 Mc /s in 4 
bandswitched ranges. Separate Electrical Bandspread. Regenera- 
tìve I.F. stage for maximum gain and B.F.O. Panel aerial trimmer, 
AVC Standby, Speaker switches. 3 watts output for 2 -3 ohm 
external speaker. Valve line -up: ECH81, EBF89, ECC8I, EL84, 
EZ80, EM84. Tuning Indicator. Modern styling in Silver Grey 
Cabinet 16 e 61 x 8} in. 

Complete Kit, 17 -page Instruction Manual 119. 2.6 
Ready Built 121.12.6 

"S" Meter Model Kit 121. 2.6 
Ready Built 123.15.0 

Carriage on all models 61 -. H.P. Terms available on request. 

WITH CODAR -KITS. * P.R. 30 R.F. PRESELECTOR * 
range I.5 -30 Mc /s. Substantially improves the per+orm- 

ance of any superhet receiver. 
G4HZ writes I am 
delighted with it, it improves my 
Eddystone 640 in all respects. - 
The difference with the Pre - 
selector is fantastic, a weak 
signal on IS metres about S2 -... 
changed to S8. On the L.F. C. 
Bands, unwonted noise and i© \ 6rï 
mush is cut out. sy 

G3RIA writes ... The results h' 
in conjunction with my Eddy - 
stone 888 are amazing. Signals are twice as strong with much 
higher signal /noise ratio. A first -class product well worth the money. 
The P.R.30 uses EF183 Frame Grid R.F. Amplifier and provides 
up to 20 dB gain. Features include vernier tuning, gain control, 
selector switch for either dipole or end fed antenna. External 
power supplies (obtainable from Rx). Smart styling in grey and 
black. Complete, READY BUILT, with all plugs, cable. 
Now available in two models. 
P.R. 30 for external power supplies 180 -250 volts H.T., 6.3 volts 
3 amp. L.T. (obtainable from receiver). £4. 17.6 Carr. 316 
P.R.30X self powered with internal power supply for 200 -250 
volt A.C. Will provide 200 volts up to 25 mA and 63 volts 
I amp. for other accessories. £7.2.0 Carr. 2/6 

World 

Superb 
and 
CR 

CODAR -KIT CR 45 MAINS T.R.F. 
-wide short wave reception, North -South 

-- _ _ _ - _ amateurs, shipping, 

SHORT WAVE RECEIVER 
America, India, Russia, Far East, Australia, 

etc. 
bandspread. 

motion vernier drives. 
plug -in coils, factory aligned. 

in frequencies and degrees. 
3 watts for 2/3 ohm speaker. 
ECC81JEL84 /EZ80. 

silver and Black, control knobs Grey. 
panel phone Jack. 

CR 45 CODAR -KIT, with valves £7 .5.0 less Cabinet Carr. 4,'6 
coil changing and detachable louvred rear panel i 

free. Extra coils 419 each. 28; b 
BUILT PRICE ON REQUEST. 

.. * Separate electrical * Three slow * Low lop polystyrene 
(F. * Dials calibrated * Power output ¡í ,;, * Valve line -up: * Front Panel * Provision for 

modern styling and Top quality components throughout. Complete 
3 Coils, 10 -28, 25 -75, 60 -176 metres. Instruction Manual 11 pages, 
45 Cabinet Silver Grey 12 x 5} x 7!n. with sliding door for easy 

Instruction Manual only 
41- 

post * CAN BE SUPPLIED READY 

* IT'S HERE! CODAR A.T.5 12 

TRANSMITTER 
"THE tiny TX with 

The CODAR A.T.S is the newest, most compact Tx for fixed 
l60,'I80 metres. 12 watts phone, 15 watts C.W. 
CHECK THESE OUTSTANDING FEATURES- 
High stability new type calibrated V.F.O. 1.8 -2.0 Mc /s and 
4 Mc /s export). 
Low loss air -spaced CODAR-Coil Pi -net output. 
P.A. Plate current meter, plus neon indicator. 
Plate /screen modulation. AM /CW switch and panel key jack. 
Plug changeover for 6 or 12 volt heater supply. 
Small and smart for XYL appeal. Grey cabinet only 8 1in. wide, 
Base area is less than this page! Front panel Black and Satin 
chrome control knobs. 
Complete, Ready Built, Delivery August 

Matching power supply unit for 200 -250 volts A.C. with Standby 
switching, stabilised V.F.O. supply, neon standby /transmit indicator. 
12 volt mobile power supply available shortly. Transmitter or 

WATT 2 BAND MINIATURE 

the BIG voice" 
or mobile use on 

Carr. 

Carr. 

4l. 

5f. 

---- 3.5 -3.8 Mc /s (up to r= - - 

LU .1 

'- [ 
l i _ r 

Sin. deep, 4in. high. + 
silver, grey and 

£ 1 6. I0.0 
/Net /Transmit and aerial changeover £8.0.© 
P.S.U. available separately. 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL 
DIAGRAMS. Some of the Top Quality names who supply material for CODAR -KITS ... MULLARD, BRIMAR, JACK- 
SON, DENCO, ELECTRONIQUES, THORN, A.E.I. etc.... only the best is good enough for the high CODAR stan- 
dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HGA 
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TAKE 
FIVE! There are 30 other models, too. There ARE several other makes of solder- 

ing instruments. Big ones. Small ones. Good ones. We've seen them. We 
don't make the biggest ones. Or the most expensive ones. Or the most 
elaborate ones. We DO make the smallest ones. And the widest range. 
We make the best. Always have. May we send you details? 

Brochure P.W.10 post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589 

SUMMER BARGAINS 
Bound Power Inserts make tine intercoms etc. 
6/8 each. 1/. poet. 
Air Spaced Trimmers good length tin. spindle 
0.50pí but easily converted down to 0 -5pí 
2/6 each. poet 1 / -. Dato but 2 gang for F.M. 
Tuners etc. 9/6 each. Pont 1 / -, 
Transmitting Valves Type 813 45/-, 837 8 /6. 
1625 5/8. Post 2/ -, 6 or more post free. 
Potted Auto Transformer "C Cores 150 watt 
230v 2150 27/8. Poet 2 /6. 
High Voltage Condensers 2 mfd. 1.2kv 4/8, 
4 mfd. 1.5kv 6/8, 2.5utid 4kv 6/8, .01mfd 
8kv 3/8. 
Transmitting Aerial Condensers 20kv 
001.2mfd 12/6, 6kv .0002ioid 8/8. 

Rectifier Valves 4 pin 4v 1.20ma full waves 
replace 511112 etc. 4/6. P. & P. 1 /. 40/. Per 
doz. Post Free. 
Doable Trimmers. Ideal for making pre net 
station receiver 100pf plus 100pt 6/- per doz. 
Post 1 /-, 
Trimmer Assortment. 3 doz. various sizes 
and types including doubles and ceramic air 
spaced. Retail list value over £4, all new and 
unused 10 /- for 36. Post 2 /. 
Mica Condenser, 10Opf, 200pí, 300pí, 500pf, 
1000p1 3 doz. assorted list value 02, 36 for 
6/ -. Rust'! - 

Lita Wire for roll winding. Normally over 
40/- per lb. from makers. 1 Ils, reels 20 /- each 
Post and Packing 2/, 
Copper Oxide Rectifying Units with cooling 
fins 250v 100ra 3/9 each. Poet. 2/- 
ñotor Generator. 6v input gives 12v output 
suitable to run 12v car battery Radio o8 
6v battery 17/6. Poet and Insurance 3/6. 
Refrigerator Handle. Complete with locking 
mechanism, catch and 2 keys 3/6 each. 2,- 
Past Pat ñve Type Key Switch. 3 position 10 
change over contacts 7/6. Poet 1 / -. 
28in. T.V. Cabinet. Complete with mask. 
These are very One cabinets made for Phu u 
We recommend you collect, but will send at 
your own risk. 25/- Carriage and packing 101 

Volume Control Bargains. AU fitted with 
switch and good length spindle follorving 
values available. 5k. 10k, 25k. ¡meg. 2nieg, 
2/6 each. 11- post. Orders over seven poet 
free. 
Hours Elapsed Meter. Fine American make 
unused but ee equipment. 35/- each, Post 2t -. 
12v IOamp Reenlist. 8310. sq. plates 19/6. 
Rost 2/. 

UNIQUE OPPORTUNITY FOR CONSTRUCTORS 

Good Companion 
6'l'ransistor superbet with remark- 
able performance over med gun and 
long wavy -. Opportunity occurs o 

very receiver. lake thin v y linewhich 
audio rt parts at :. 

very low price. Cooslruciore parcel 
comprising: 2 tour rahmet an illm- 
Ir sled printed circuit board. w 

change twitch, volume ,nt 0.1 
with o ll switch. self adhrs,ve 

ale. polio er, call knobs, I gold 
embellished tuner. l'urli construc- 
tional data. retail value of this 
parcel 89/6. This mouth filtered for 39/8 post and packing 3,6. 

THIS MONTHS BARGAIN 
MAINS POWER PACK designed to operate transistor sets and ampli - 
leis. Adjustable output 0v -9 to l'_ vols. for up to 3O0nra (dao. H 

orkmgl. Cakes t hep lace of any of the following batteries. l'P I -PP4- 
PP6- l'Pg -l'l'v l others. Kit comprises: nmins transformer-recli- 
ner, sound him, :u,d load resistor 5000 and 500 slid condensers, zener 
d'iode alti lash,,. 1,,ue. Real snip at only 14/6 plus 2/6 post. 

Amplifier for 
Portable Player - 

Ilo. valves, pas push pull output to 
ulula lily an.l power ami mains transformer to 
wrfety. heal bargain at 29/6 plue 2/6 pos 
t lu: se Volore). 

OUR BARGAIN OF THE YEAR 

Complete kit of parts to build 
transistor 2 wave receiver at 

only 39'6. 
"CORONET" Mk. III 

It full, 1,01.1 az. 
th t Ito. . ..,. bring 11, 

hi I h gl I 

efficient idal, aeriftl and Pleshey tuning con- 
denser. Overall size approximately 4. 
pin ,,uil It u'It.h exrIvult, an, 

Speaker Bargain 
12ín. High - 
1de lit ylood- 
s peak er. 
High flux 
permanent 

iagnee type 
with stand- 
ard 3 ohm 
speech coil. 
Will handle 
blp to 12 w Ils. Hrund new, try faur005 
maker. Price 21/8 plus 3,0 pont and insurance. 

This One cabinet 
as Illustrated but 

routroi knobs 
is available this 
month at 
special snip price 
of 12 /6, plue 3/6 
post and 
insurance. 
Size is 131ím 

4yin. ím and it 
is rely 
coy eredie 
two tone 
I.C.I. 
fabric. 

Cabinet Snip 

Siemens High 
Speed Relay 
Tv. in 25o ohm coite adjustable 
tension change over contacte - 
plat points 7/6. Post li -. 

Five Core Cable 
Ideal for switching circuits, intercoms. P.A. 
runs etc. each core lien copper with rubber 
insulation, cores covered overall in tough 
rubber or Y.V.C. 9d, per yd, or 30 yds. length 
15/- pies 5/' pest 

ELECTRONICS (CROYDON) LTD 
266 LONDON ROAD, WEST CROYDON, SURREY 
Post orders to: 43 Silverdale head, tastbourne, Sussex 
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- alG fite4Ea aiut Mon. -Sat. 9 a..m. 
-5.45 p.m. 

Wednesday I p.m. 
Lunch 1.30 -2.30 

Special 24 Hour nfrepleer Express Mail 
Order Service 

AC5/PEN 
1916 

AC2/PEN 
DD 1916 

AC/TP 29'- 
AC/VP1-5-7 

15'- 
AZ I I S'- 
AZ3I 1316 
B36 91- 
CIC I0'- 
CCH35 201- 
CL33 1216 
CYI 15'- 
CY31 1216 
D77 41- 
DAC32 9'6 
DAF91 5'- 
DAF96 616 
DCC90 1216 
DF33 916 
DP9I 3'6 
DF92 71- 
DP96 616 
DH63 61- 
DH77 71- 
DK32 
DK9I 516 
DK92 71- 
DK96 7'6 
DL33 816 
DL35 101- 
DL9I 71- 
DL92 5'- 
DL93 7'- 
DL94 71- 
DL96 616 
EAU) 21- 
EABC80 S'6 
EAC9I 41- 
EAF42 9'6 
81334 2'6 
EB4I 61- 
E691 41- 
EBC3 211- 
EBC33 5'6 
EBC4I 8'6 
EBC81 10'- 
EBF80 7r6 
EBF83 8'- 
EBP89 7'6 

EBLI 211- 
EBL2I 211- 
ECC35 8/- 
ECC40 151- 
ECC81 41- 
ECC82 51- 
ECC83 5'- 
ECC84 616 

ECC85 716 
ECC88 1216 
ECC9I 3'. 
ECF80 7'6 
ECF82 816 
ECH3 21'6 
ECH2I 211- 
ECH35 I2'6 
ECH42 9/6 
ECHBI 7'- 
ECH83 8'6 

ECL80 6'6 
ECL8I I0r- 
ECL82 916 
ECL83 10'6 
ECLB6 9'6 
EF6 211- 
EF9 21'- 
EF22 14'- 
EF36 4'- 
EF37 8I- 
EF37A 8'- 
EF39 4L 
EF40 151- 
EF4I 81. 
EF42 101- 
EF50A 3'6 
EFSOE 31. 
EF80 51- 
EF85 Sr- 
EF86 7r- 
EF89 81- 
EF91 41- 
EF92 41. 
EF95 5/- 
EF98 10/- 
EF183 81- 
EF184 81- 
EK32 816 
EL3 2116 
EL32 416 
EL33 1216 
EL34 141- 
EL35 101- 
EL37 1716 
EL38 17'6 
EL41 9'6 
EL42 9'6 
EL81 12'6 
EL84 61- 
ELB5 101- 
EL90 8'6 
EL91 41- 
EL95 1016 
EM80 8'6 
EM8I 816 
EM84 Br- 
EM85 101- 
EY5I 7'6 

EY81 8,6 
EY83 1216 
EY86 71. 
EY9I 3'- 
EZ35 6r- 
EZ40 71. 
EZ4I 71. 
EZ80 5'6 
EZ8I S'6 
EZ90 4'6 
E1148 2'- 
FC2 1st- 
FC2A 17'6 
FC4 IS'. 
FW4/500 91- 
FW4/800 9'- 
GZ30 I0/6 
GZ32 I0'6 
GZ33 19/3 
GZ34 1316 
GZ37 1913 
HABC80 101- 
HL4I 8/- 
HL4IDD 816 
HL92 816 
HLI33DD 

916 
HN309 25'- 
IW4/350 I0'- 
1W4/500 IOr- 
KT33C 81- 
KT36 17'6 
KT61 1216 
KT66 17'6 
KT76 101- 
KT81 816 
KTW61 8'- 
163 51- 
LN 152 616 
LN309 91- 
LZ319 1216 
MKT4 1716 
MS4B 1716 
1hVS/PEN 

17'6 
MVS¡PENB 

15'- 
MU14 91- 
MX40 15P- 
N18 8'- 
N37 141- 
N78 22/6 
N 108 26/- 
N308 18'- 
IV339 30'- 
N369 I0/6 
OD3 5'- 
OZ4 5r- 
P2 10r- 

PABC80 131- 
PCC84 71- 
PCC85 916 
PCC88 12,6 
PCC89 8'6 
PCF80 716 
PCF82 7/6 
PCF84 12/6 
PCF86 12/6 
PCL82 7'6 
PCL83 91- 
PCL84 71- 
PCL85 7'6 
PCL86 12'6 
PENA4 1916 
PEN4DD 

2216 
PEN4VA 

1716 
PEN36C 

20/- 
PEN45 10'- 
PEN45DD 

251- 
PEN46 Sr- 
PEN46DD 

20'- 
PENDD4020 

201- 
PL33 151- 
PL36 12/6 
PL38 18r- 
PL81 7'6 
PL82 7'6 
PL83 7,6 
PL84 8'- 
1.1820 18'- 
PM24M 13/6 
PX4 151- 
PX25 251- 
PY31 1S'- 
PY32 10,6 
PY33 1016 
PY80 7/6 
PY81 6'6 
PY82 5'6 
PY83 8'- 
PY88 10r- 
PY800 I0r- 
PZ30 15'- 
QS95/ 10 I O'- 
Q5150rIS 

10'- 
R2 101- 
R16 17'6 
R19 16/- 
R20 16r- 
SP41 3'6 

SP61 3/6 

141 I5'- 
1004 1216 
TDDI3C 

1716 
TH4I 201- 
TY86F 1216 
U10 9r- 
U12 91- 
U14 91- 
U22. 8'- 
1124 21'- 
U25 III- 
U26 II'- 
1131 9r- 
U35 1716 
U37 17/6 
U47 11r- 
U50 71- 
U52 4'- 
U76 6'6 
U78 416 
U145 I0/6 
U191 13/6 
U251 15'- 
U281 IS'- 
U282 19/6 
U301 1816 
U329 IS'- 
1)339 1316 
U403 I01- 
U404 10r- 
U801 19'6 
UABC80 516 
UAF42 816 
UB4I 7'6 
UBC4I 8/6 
UBC81 101- 
UBF80 7'6 
UBF89 7'- 
U BL21 201- 
UCC84 1116 
UCC85 7'- 
UCF80 12'6 
UCH2I 20r- 
UCH42 8r6 
UCH81 7r- 
UCL82 9r- 
UCL83 II 16 

UF4I 7'6 
UF42 7'6 
UF80 7'- 
UF85 7'6 
UF86 12'6 
LI F89 6'- 
UL4I 8'- 
UL44 20'- 
UL46 14/6 
UL84 6'- 
UL85 7/6 

UM80 1016 
URIC IS'- 
UU6 1716 
UU8 ISr- 
UU9 716 
UYIN 1216 
UY2I 15/6 
UY4I 7'6 
UY85 
VP4 1S/- 
VP4A IS'- 
VP4B IS'- 
V R 105/30 7'- 
VR 150/ 30 7r- 
W6I III- 
W 76 5'- 
W77 4'- 
W81 61- 
W81 M 6P- 
X41 221 
X6 M 1216 
X65 12'6 
X76 12/6 
X76M 1216 
X78 261- 
X79 401- 
Y6I 101- 
Y63 101- 
Z63 7'6 
Z66 IO'- 
Z77 4'- 
Z 152 5'- 
A7 
C5 IO- 
05 8'ó 
D6 10/- 
H5 9'6 
L4 Sr- 
N5 91 
R5 5/6 
54 71- 
55 Sr- 
T4 
U5 

2P 221 
3A4 5'- 
3A5 10'6 
3Q4 81- 
3Q5 91- 
3S4 5/6 
3V4 J1- 
5U4 4'. 
5V4G 719 
5Y3G 4'6 
5Y3GT 5/6 
SZ4G 7'6 
5Z4GT 8'6 
6A7 Sy- 
6A8G 816 

6A8GT 1316 
6AC7 61- 
6AK5 51. 
6AL5 4'. 
6AM5 S'- 
6AM6 41- 
6AQ5 6/6 
6AT6 61- 

6AU6 9/- 
6BBG 2/6 
68A6 6'- 
68E6 6'- 
6BG6G IS'- 
6816 71. 

6BQ7A I1/6 
6BR7 10/6 
6857 1216 
6BW6 91. 
6BW7 91. 
6C4 3'6 

6C5GT 81. 
6C6 6'6 
6C9 1216 
6CD6G 251- 
6CH6 10r- 
6CW4 16r. 
6D2 41. 
606 5'6 
6E5 101- 
6F1 1016 
6P6 5,9 
6FI2 41. 
6F13 
6F14 I01- 
6F15 1216 

6F19 12'6 
6F23 10,6 
6F25 16'6 
6F26 1316 
6F33 5,6 
6H6 2,- 
615 S'6 
615G 4'6 
615GT Sr- 
617 7'6 
617G 5'- 
617GT 7'6 
6K7 7/6 
6K7G 2r- 
6K7GT 7,6 
6K8 9'6 
6K8G 41. 
6K8GT 9/6 
6K25 I7/6 
6L1 101- 
6L6 716 
6L7 101- 
6L18 10'- 

6L19 15'- 
6N7GT 916 
6P25 1016 
6P28 1216 
6Q7 9/6 
6Q7G 61- 
6Q7GT 816 
6SA7 7r. 
65C7 816 
65E5 l0'- 
65G7 
65H7 61- 
6517 6'6 
6SK7 S/6 
6SL7GT S'6 
65N7GT S'- 
6SQ7 816 
64UGT 101- 
6U5G 7/6 
6V6G 41- 
6V6GT 8'- 
6X4 4/6 
6X5G S'- 
6X5GT 816 
6/30L2 1276 
7B5 1216 
7B7 816 
7C5 8l- 
7C6 8'6 
705 15,- 
706 151- 
7D8 I5'- 
7147 6/- 
757 17'6 
7Y4 6'6 
803 4r- 
9BW6 I2'6 
OCI 1216 
0C2 17'6 
OFI 101- 
0F9 1216 
OLDI I IS/- 
01.13 IS'- 
0P14 19/- 
105 2316 
2A6 6'6 
2AH8 1I'- 
2AT6 7'6 
2AT7 51- 
2AU6 17,6 
2AU7 S1- 
2AX7 S'- 
2BA6 7'6 
28E6 716 
2BH7 101- 
215GT 4r- 
217GT 816 
2K7GT 51- 
2K8GT 10'- 

2Q7GT O'- 
2SA7 816 
2517 81- 
2SK7 61- 
233L7 01- 

25Q7 12'- 
4H7 101 - 
4R7 211 - 
9AQ'S 81- 
9BG6G 15/- 

2001 10'- 
2002 211 -. 
20F2 1716 
201.1 2216 
20PI 151 - 
20P3 24'- 
20P4 21- 
20P5 20'- 
25A6 01- 
2516 81- 
25Y5 6'- 
25Y5uá ß'- 
25Z4 716 
25ZS 
2526 8/6 
27SÚ 1916 
30C 1 9/- 
30C15 1216 
30FS IO'- 
30FLI 1216 
3011- 816 
30L15 11'- 
30P4 1e1- 
30P12 101 - 
30P16 91- 
30P19 1716 
30PL I 151- 
30P113 1216 
30PL 4 12/6 
35A5 15,- 
35L6GT 816 
35W4 6,6 
3523 1St- 
3524 616 
3525 8'6 
415TH 2216 
42 11.6 
SOCS I0 /. 
SOCDOG 

30r. 
SOLO 8'6 
75 Sr- 
78 716 
80 7'6 
85A2 I2/6 
18'15T 301- 
807A 916 
8075 91. 

COMPLETE VALVE LIST 
METAL RECTIFIERS 

RMI 716 I4A86 23'- 16RD 2-2-8-I 121. (FC142) 
RM2 BI. I4A97 261- I6RE 2-1-8-I 10'- (FC 150) 
RM3 10'- I4A100 28r- IBRA 1-1-8-I S1- (FC 118) 
RM4 17/6 I4RA I-2-3.2211-(FC301) !ERA I-I-16-I 7'- (FC I16) 
RMS 19,6 I4RA I-2-8-325r-(FC3I) I6RD 2-2-8-I 161- (FC124) 

FREE WITH ORDER 
0C35 
0C42 
0C44 
0C45 
OC71 

BRAND NEW TRANSISTORS 
101- OC72 81. OC81 D 
61- 0074 81- OCBIm /pr 
5/- 0075 8'- OC82 
5'- 0077 8 - OCBID 
5'- OC81 S'- 0C170 

SILICON RECTIFIERS 

5'- 
1216 

61- 
6,. 
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 oath 

SETS OF VALVES 
IRS, 155, 114, 354, 3V4 ... ... Set of 4, 174 
DAF9I, DF9I, DK9I, DL92, DL94 ... ... Set of 4, I7'. 
DAF96, DF96, DK96, DL96 ... ... ... Set of 4, 261. 

RIST VALVE MAIL ORDER CO. x'11' 

MOIT 

211a STREATHAM ROAD MITCHAM SURREY 
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THE WORD MAX -Q IS THE REGISTERED 

REGD. 
TRADE MARK 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP AND 
TECHNICAL PERFORMANCE 

OUR RANGE OF PRO- 

DUCTS IS SO GREAT THAT 
WE NOW HAVE TO 

REQUEST THE AMOUNT 
OF Is. ed. 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 5A-in. x 4!in. x 3in. * Supplied with full operating instructions. 

PRICE £3/17/6 
PLEASE SEND S.A.E. WITH ALL ENQUIRIES 

DENCO (CLACTON) LTD. 
(DEPT. P.W.) 

357/9 OLD ROAD, CLACTON -ON -SEA, ESSEX 

FREE-.THE LATEST "EDITION OF ENGINEERING OPPORTUNITIES 
¡OAMBIIIOUSENGINEERS 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
some Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
NO PASS-NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than 525 a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng., 

Civil Engineering. 
Radio Engineering. 
Automobile Eng.. 

Aeronautical Eng.. 
Production Eng.. 
Building. Plastics, 
Draughtsmanship. 

Television. etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M I.Mech. E. 

A. M.I.C.E. 
A. M.I. Prod. E. 

A. M.I. M.I. 
A.I O.B. 

A.F R Ae.S. 
B.Sc. 

A.M. Brit iR E. 
City & Guilds 

Gan. Cert. of Education 
Etc.. etc. 

EQÚÌPTM NT 
Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.V., Electronics, Etc.. 
A.M.Brit.I.R.E. City a Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio a Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
13.1.E. T. 

NOW offers you a 
real laboratory train- 
s::: at home with 
practical equipment. 
Ask for detaih. 

B.I.E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON NOW 
Please send me your FREE 156.page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE/21 ), 29 Wright's Lane, London, W.8 SUBJECT OR EXAM SE/21 
THAT INTERESTS ME --- - - - - - -- -- - - - - - - -- 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN , THE WORLD 

1 
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CLEAR 
PLASTIC 
PANEL 
METERS 

First grade quality, 
M o v i n g 
Coli panel 

meters. availab e ex -stock 
S.A.E. for illustrated leaflet. 
Discounts for quantity. Avail- 
able as follows. Type MR. 38P 
21/22ín. square fronts. 
5011A 32/6 1A. DC 22/6 
100p.A 29/6 5A. DC 22/6 
200µA 27/8 3V. DC 22/6 
500µA 25/- 10V. DC 22/8 

Op.A 29/6 50V. DC 22/6 
100 -0- 100í/A 27/8 100V. DC 22/6 

150V. DC 22/6 
300V. DC 22/8 
500V. DC 22/6 
750V. DC 22/6 
15V. AC 22/8 
50V. AC 22/6 
160V. AC 22/6 
300V. AC 22/8 
500V. AC 22/6 

10mA 22/6 
50mA 22/6 
100mA 22/8 
150mA 22/8 
200A 

k 22/8 
500mA 22/6 
750mA 22/8 
Type 
SOp 

MR. 
57/8 lmAq lmA 

100µA 47/6 10mA 82/6 
500µA 37/8 100mA . 

32/9 
50-0-50µA 52/8 1A. DC 32/8 
100.0 -100µA 47/6 300V. DC 82/6 

300V. AC 32/8 
Type ALR.66P 31x31111, fronte 
50µA 59/8 lmA 35/- 
100µA 49/8 10mA 35/- 
500µA 39/6 100mA 35/- 
50 -0á0p{/A 59/8 1A. DC 35/- 
100-0-100µA 49/8 300V. DC 35 /- 
VU Meter 59/8 300V. AC 35 /- 

POST EXTRA 

BAKELITE 
PANEL 
METERS 
First grade 
quality. 
31ín. square 
fronts . 

50¡µA 422//8 1AA. DC g299/g6 

610000ip.A 
36/9 'lA. AC 29/9 

50- O5Ó¡/Á 42//6 '3Ó 1 
AC 29/6 

100-0 -100µA 39/8 300V. DC 29/6 
lO nA 29/ V. AC 85/- 
lOOmA 29/ VU Mtr. 40/6 

*Moving iron All others M /c. 

ILLUMINATED METER 
1 21/321n. sq. front Cal. in S 
units. 6V lamp, 29/8. P.P. 1/- 
Ditto 2 5 /16in. sq. 39/8. P.P. 1/- 

MINE DETECTOR No. 4A 
W1ll detect all types of metals. 
Fully portable. Complete with 
instructions. 39/8 each, Carr. 
10 / -. Battery 8/6 extra. 
MINIFLEX } TRACK TAPE HEADS 
Set of three, record, playback. 
erase. Only 29/6 set. P. & P. 9d. 

MAINS MOTORS 220/240V 
90 watts. 5,000 r.p.m. 41 x 31n. 
lin. spindle. 22/6. P.P. 2/- 

FIELD TELEPHONES 
2 line connection, generator 
bell ringing. Supplied fully 
tested, complete with batteries. 
TYPE "L" Metal cased. 89/9 
per pair. Carr. 5/ -. 
Type "F" Bakelite case, 
24.19.8 per pair. Carr. 5/ -. 

BEST BUY/ 
Send 1/- P.O. for full catalogue 
and lists. 
Open 9 a.m. to 6 p.m. Every day. 
Monday to Saturday. Trade 
supplied. 

LAFAYETTE COMMUNICATION RECEIVERS 
Superlative range of Modern 
Communication Receivers in- 
corporating many special 
features at prices to suit 
every pocket. 
MODEL HE-40. 4 Bands, 

556Kc /s to 30Mc /s. 224.15.0. 
MODEL HE-30. 9 Valves 

4 Bands, 550Kc /s to 30Mc /s. 
£42. 

MODEL 11E-80. 15 Valves, 5 Bands, 
550Kc /s - 30Mc /s & 142- 148Mc/s. 59 Kos. 

Each receiver supplied brand new and fully guaranteed complete 
with manual. Carriage paid. All models for operation on 220 /240 
Volt A.C. S.A.E. for illustrated leaflet- Generous part exchange 
allowances. 

LAFAYETTE "PRECON" AMATEUR 
PRESELECTOR CONVERTER 
* Crystal Controlled * For 80 -40-20 -15-10 
Meter Bands * As a Converter- Converts 
Receiver to Dual Conversion Operation * Improves Selectivity * Widens Band 
Spread. 19 Gns. P. & P. 3/6. 

Three crystals are included for 20, 15 and 10 metre bands. Operates 
on 230v 50/60 cycles A.C. Two stages of RF assures a high signal to 
noise ratio. S.A.E. for full details. 

LAFAYETTE PRECISION TEST EQUIPMENT 
Modern range of precision test equip- 
ment for the service man. Supplied 
brand new and guaranteed with manual. 
For operation on 220/240 volts A.C. 
TE -20 Signal Generator. 120Kc /s- 
260Mc /s on 6 Bands. Directly calibrated. 
Variable R.F. Attenuator. Variable 
audio output. £12. Carr. 5/ -. 
TE-40 Capacity Resistance Analyser. 
Ranges 2pF- 2,000mFd; 2 ohms -200 Meg. 
Also checks impedance, turns ratio, 

insulation. 215. Carr. 5/ -, S.A.E. for full details. 
Brand New Double Beam CRT's 
Cossor 89D. 59/8. P.P. 4/6 
Dumont K1051P1. 59/6. P.P. 4/6 

TS. 76 20,000 O.P.V. PUSH 
BUTTON MULTI- TESTER 
Large clear 
plastic scale. 
Simple opera- 
tion. DC and 
AC volts up to 
1.000V. Resis- 
tance up to 10 
megohm. Cur- 
rent up to 250 
mA. Decibels 
-20 to +36db. 
Size 6 x 
x 211n. Com- plete with 
leads, batteries and instruc- tions. 25.19.6. P. & P. 2/- 

American OSCILLOSCOPE 
MODEL USM.38 

Brand new high quality. Single 
beam oscilloscope. lin. CRT. 
Printed circuit. Miniature valves. 
Time base. T /B. 1 p /sec. to 
10,000 p /sec /inch. Calibration 
markers at 1, 10, 100 p/sec. Many 
special features including X 
expansion. Supplied complete 
with circuit, probes and leads. 
Operation 115v A.C. 229.10.0. 
Carr. 10 / -. 

TRIPLETT MODEL 1632 
SIGNAL GENERATOR 

100 kc /s to 120 Mc /s on 10 bands. 
8 valves. 100 microamp Output 
meter, 1 Me /s Crystal check. Fully 
attenuated output. Operation 
115v A.C. Supplied in first class 
condition. 212.0.0. Carr. 10 / -. 

MODEL TE-12 
30,000 o.p.v. 
0/.6/6/120/600/1,200 / 
3,000 ß,000V /DO 

ÁC30 
/120 /600 /1,200V. 

0 /60 p.A /6 /60 /600mA 
6 /8K /6001C/6 Meg /80 
Meg 0 
5pF -.2mFd 
25.19.8. P.P. 2/6. 
MODEL NH -400 
10,000 o.p.v. 
0/.3/3/30/120/300 /600/ 
1.200V. DC. 
0/12/60/120/300/1,200V. 

0 /1200A/30/300mAD0 

MULTI -METERS 
Brand New -Fully Guaranteed. Lowest ever 
prices. Supplied with leads, batteries and instructions. 
MODEL PT44. 1,000, o.p.v. 
0/10/50/250/1000V. A.C. and D.C. 
0/1 /100 /500 mA D.C. 
0 /100K* 
39 /s. P.P. 1 /6. 

0 /2K /200K /2 Meg D 
100pF -.2mied 
79/6. P.P. 2/6. 

1hsM. 

MODEL AR420 
20,000 o.p.v. 
0/10/501250 /500 /1,000V. 
AC and DC 
0 /500µA/10 /250mA 
0 /10K /100K /I Meg O 
250pF- .02mFd 
0-600 Henrys 
99/8, P.P. 2/6. 
MODEL NH -201 
30,000 o.p.v. 
0/.25 /1/10 /60/250/500/ 
1,000V. DC 
0 /10 /50 /250 /500V. AC 
0/60 µA /10 250mA 
0 /5K /500K/5 Meg 
99/8. P.P. 2/6. 

.. -. 

MODEL ITT4 
20.00 

/25/250/500/2,500V, 
DC 

0/50 /500 /1,000V. AC 
0 /50µA /25/250mA DC 
0 /60K /6 Meg O 
01- .3mFd. 

82/8. P.P. 2/6. 
MODEL 600 
30,000 o.p.v. 
0/.5/1 /2.5/10/25/100/ 
250/500/1,000V. DC 
0/2.5/10/25/100 /250/ 
5001,030V. AC 
0/50 µA/5 /50 /500mA 
12 amp. DC 
0 /60K /6 Meg /60 Meg D 
28.17.8 Post Paid. 
S.A.E. for full details 

ERSKINE TYPE 13 
DOUBLE -BEAM 
OSCILLOSCOPE 

Time base 2c /s- 750Kc /s. Cali- 
brators at 100Kc /s and Ibic /e. 
Separate Y1 and Y2 amplifiers 
up to 5.5Mc /s. Operation D13/280 
volt A.C. Supplied in perfect 
working order. 227.10.0. Carr. 
20/-. 

CHAMOIS PADDED MOV- 
ING COIL HEADPHONES 
Canadian noise excluding type. 
Complete with M/C microphone. 
New, boxed. 25/ -. P. & P. 3/6 

SILICON RECTIFIERS 
400V. P.I.V. SCR. 4.7 amp. 
200V. P.I.V 6 amp. 
1000V. P.I.V. 650m k 
800V. P.I.V. 500mA 
200V. P.I.V. 200mA 
150V. P.I. V. 165mA 
400V. P.I.V. 500mA 
70V. P.I.V. 1 amp. 
95V. P.I.V. 3 amp. 

Post extra 

7/9 

7%8 
8 

3/6 
3/8 
6/8 

LAFAYETTE BRAIMD 
RECORDING TAPE 

First grade quality Auuerlean 
tapes. Brand new and guaran- 
teed. Discounts for quantities. 
31n. 200f t. L.P. mylar 41- 
3l}tn. 600ft. T.P. mylar 10/- 
Sin. 600ft. std. plastic 8/8 
51n. 900ft. L.P. acetate 10 /- 
5in. 1200ft. D.P. mylar 15 /- 
511.- 1200ft. L.P. acetate 12/6 
51in. 1800ft. D.P. mylar 22/6 
Tin, =Oft. std. mylar 12/6 
71n. 1800ft. L.P. acetate 15 /- 
71n. 1800ft. L.P. mylar 20/- 
71n. 2400ft. D.P. mylar 25/- 
Postage 3/ -, Over 23 post paid. 

LAFAYETTE H 14 
STEREO HEADPHONES 
Air Cushioned 
headband, soft 
foam rubber 
ear pads, freq. 
response 25- 
15,000 cycles, 
high sensi- 
tivity, impe- 
dance 8 ohms 
per phone. 
Supplied complete with all 
cables; wires, overload a unction 
box and 3- connector plug. 89/8 P. & P. 2/6. 

4- CHANNEL TRANSISTORISED 
MICROPHONE MIXER 
Add musi- 
cal high - 
lights and 
additional 
s o u n d 
effects to 
your re- 
cordings. 
The MM-4 permits miai1nngg of 
four signals such as micro- 
phone, records, tuner. etc. into 
single output. Input and out- 
put take standard plugs. Fully 
transistorised and self con- tained in handsome case. 
PRICE 55 /- plus P. & P. 3/8, 

TWO -WAY 
RADIOS 
Model L 3 Tran- 
sistor Transceiver. 
Range up to 1 mile. 
28.1 7.8 per pair 
complete. 
Model 2. 9 Tran- 

sistor Transceiver. 
Range up tos miles. 
221 per pair com- 
plete. 
S.A.E. ICr fell 
details, 

Q:- (RADIO) LIMITED 
Phone: GERRARD 8204/9155. 
Cables. SM!THEX ..ESQUARE. 

" -3 -34 LISLE STREET, LONDON, W.C.2 
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TRANSISTORS 

AD140 25/- 0A91 3/- 0078 8/- 
AF102 27/8 0A95 3/6 0079 8/- 
AF114 11/- 0016W 35/- 0081 5/6 
AF115 10/6 0019 25/- 0082 101- 
AF116 5/- 0026 25/- 0083 4/- 
AF117 9/6 0035 12/- 0084 8/- 
AF118 20/- 0036 21/6 00139 8/- 
AF124 11/- 0041 8/- 00140 19/- 
AF125 10/6 0042 61- 00141 311- 
AF126 10/- 0043 12/6 00169 10/- 
AF127 9/6 0C44 5/- 00170 8/6 
GET113 6/9 0045 5/- 00171 91- 
GET114 6/6 0070 8/8 OC200 10/6 
GET115 9/6 0071 4/3 00201 29/- 
GET116 17/- 0072 5/6 00202 24/6 
0A70 3/- 2x0072 0C203 13/- 
0A73 3/- matched 00204 19/- 
0A79 3/- pair 16/- MAT100 /8 
°A81 2/- 0073 16/- MAT101 8/6 
0A85 31- 0074 8/- MAT120 7/9 
0A86 4/- 0075 5/6 MAT121 8/6 
OA90 3/- 0076 8/6 ADT140 15/- 

SETS OF TRANSISTORS 
Set No. 1: comprising 0044, 2 x 0045, 

0081, matched pair 0081 20!-. 
Set No. 2: comprising 0c81, matched pair 

0081 10/ 

CATALOGUE 
Our latest 1904/65 Catalogue Is now avail- 
able. Copies have been sent to many of 
our regular customers. If you have not 
received your copy please drop us a card. 

Please send U- in stamps. 

PRACTICAL WIRELESS 

ALPHA 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d., Minimum Parcel 
Post charges 2/-. Please Include 
samrient postage with your order. 
Minimum C.O.D. fees and postage 
816 These Postal Rates apply to 
U.L only. For full terms of business 
see Inside cover of catalogue. 
Personal shoppers 9 a.m. to 5 p.m. 
Mon. to Friday. Saturday 16 a.m. 
te 1 p.m. 

PETHERICK'S 

RADIO SUPPLY CO. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

September, 1964 

RECORD PLAYER AND TAPE DECK UNITS 
BSR Monarch UA14. £6.6.0. 
Stereo Version, £6.17.6. 
BSR Monarch UA15. £6.19.6. 
Stereo Version, £7.15.0. 
BSR Monarch TU12, 63.10.0. 
Battery version of above, £3.17.8. 
BSR Monarch GU7, £3.17.8. 
Battery version of above, £4.4.0. 
BSR Monarch TD2 Tapedeck, 2 track, 
4 track version of above. £9.9.0. 
Garrard Autoslim, £6.19.6. 
BSR Monarch TD10 Tapedeck, 2 track, £9.9.0. 
4 track version of above. £10.10.0. 
Garrard Autoslim De Luxe Model ATt, £11.5.0. 

GOODMAN HIGH FIDELITY LOUDSPEAKERS 
8' Ariette 8, 6 watts,. £5.5.7: 10' Axiom 10, 10 watts, £6.5.11: 
12' Axiom 201, 15 watts. 610.17.4. 12" Axiom 301. 20 watts. £15.4.8: 
98- Axiom 80. 6 watts, £20.6.3: 12' Triaxiom 1220c, 20 watts. 
£18.10.0. 

PUBLICATIONS 
"Loudspeakers" by G. A. Briggs. The why and how of good reproduction. (5th edition.). . 

Mullard "Maintenance Manual" (2nd edition) .. .. .. .. .. 
"Sound Reproduction" by G. A. Briggs. (3rd edition) .. .. .. .. 
"How to get the best out of your Tape Recorder" .. .. .. .. .. 
"Transistor and Crystal Diodes" B. R. Bettridge .. .. .. .. .. 
"British Transistor Manual" .. .. ., .. .. 
"Points on Pickups" F. Wilson. (4th edition) .. .. .. .. .. 
"Stereo Handbook" G. A. Briggs .. .. .. .. .. .. .. 
"A -Z in Audio" G. A. Briggs .. .. .. .. .. .. ., .. 
"Audio Biographies" G. A. Briggs ., .. .. .. .. .. .. 

"Servicing Transistor Radios" .. .. .. .. 
"Emltape Guide to Better Recording" .. .. .. .. .. .. 

19/6 
.. 16/- 

.. 
17/6 

12/6 

10/6 
15/6 
17/6 

2/6 

MULTI -RANGE 
'r'ESTMETERS 

Eagle TK20A £2.9.6 
Eagle EP10K £4.9.6 
Eagle EP20K 64.19.6 
Eagle EP3OK 68.19.8 
Leather Case for above 

19/6 
Eagle EP50K £9.19.6 
Leather Case for above 

29/6 
Caby Ml £2.14.0 
Caby A10 64.17.6 
Caby B40 26.2.6 
Altham 200H £5.5.0 
Taylor 127A 610.10.0 
Leather Case for above 

£2.5.0. 

TRANSISTOR AMPLIFIER T615 EKE 
15WT -Two mixing and separately controlled inputs. Descrip- 
tion: P /Pull Class B.P.A. set with inputs for microphone and 
gram. Operated from 12v. battery. Output 15 watts Peak into 
15 ohm load. Fully mixing Inputs. Pre -amplifier stage being of 
such sensitivity that practically any make or type of micro- 
phone may be used. Specification: MIc Sensitivity 2 m.v. (600 
ohm). Gram sensitivity 200 m.v. (100K), for full output. Frequency 
response ±3 d.b. 60 c.o.s. to 7 Kcls. Harmonic distortion 1% at 
10 watts. Current Consumption: Quiescene 270 m.a. Average 
Speech Music 1.3/1.5 amps. Size: 9' x 51' p 68'. Weight: 69 lbs. 
Special Features: Sensible size permits generous heat sink 
which is 10 swg. aluminium and occupies whole of roof area. 
Accent is upon reliability, even to extent of hand -made wire - 
wound resistors. Useful output even when worked from car 
battery down to 10v., £16.10.0. 

FOR 

REPANCO COMPONENTS 
DRXI Crystal Set Coil M li L With 
circuit, 31 -. 
DRR2 Dual Range Coil with Reaction, 
Boxed with Valve and Transistor Circuits, 
4/6. 
T1'49 Transistor laeerstage Trans- 
former, St. 
TT45 Driver Transformer, 6'-. 
TT46 Output Transformer, 6'. 
FR2 Ferrite Rod Aerial M & L With 
circuit, 12/6. 
FS48 Ferrite Slab Aerial TRAWLER 
BAND, 716. 
AF2 Audio Choke 200M /h C.T., 61 -. 
TT23 10 Watt Transistor. Push -Pull 
Driver. Transformer with Circuit, 2216. 
TT24 IO Watt Transistor. Push -Pull 
Output Transformer with Circuit, 2216. 
TT51 Transistor Invertor Transformer. 
12 v. D.C. to 240 v. A.C. with Circuit, 3216. 

TRANSISTORS 
GREEN SPOTS I'3 each, 3 for 313. 
RED SPOTS 116 each, 3 for 4'.. ' 

WHITE SPOTS 2'. each, 3 for 513. 
MATIOO 7'9, MATIOI 816, MATI20 719. 
MATI2I 8'6. 
TRANSISTOR HOLDERS 3 or 5 pin 
l'. each. 
WIRELESS WORLD VALVE DATA 716 

ALL SENT POST FREE IN U.K. by 

PETNERICR'S SUPPL ES 
22 HIGH STREET 

BIDEFORD, N. DEVON 
Tel: Bideford 1217 

FOOTBALL POOL COMPUTER 
Novel low -cost circuit for forecasting 

Analogue Computer. Multiplication and 
division by electrical analogue. Simple 
demonstration of computer principles. 
Both above circuits for 3/6 post free. 
Noughts and Crosses Machine. Full cir- 
cuit and instructions for our fabulous design 
3/6. Cannot be beaten! 
1lultimeter Kit. 18,000 o.p.v. 25 range kit 
with Weston 50uA meter, only 65/ -. (2.5A 
range 4!- extra). Stamp for details. 
Multimeters. Illus. leaflet on request. 
TK20A, 1,000 o.p.v. 33/ -, post 1 /6; EP1OK. 
10,000 o.p.v. 69/6, post 1 /6; EP3OK. 30,00) 
o.p.v. 95/6. Post 2/ -: EP5OK. 50.000 o.p.v. 
130/ -, post 2/6. 

High Stab. Resistors. 8W, 1 %. 2/ -. 
Annual Hol., Aug. 29th to Sept. 12th 

PLANET INSTRUMENT CO., 
25 DOMINION AVENUE, LEEDS 7 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1964 

New Edition 36/ -. Postage 2/6. 
Guide to WC Stations, new ed. by Wireless 
World, 5 - postage 6d. 
Mullard Reference Manual of Transistor 
Circuits, 12,6 postage 1 / -. 
Amateur Radio Call Book by R.S.G.B. 
1964 ed., 4/6 postage 6d. 
The Tape Recorder new ed. by Nusen 
1316 Postage 1 / , 
101 Ways to Use Your V.O.M. and V.T.V.M 
by Middleton. 161- postage 1 / -. 
Using an Oscilloscope by Easterling 6/6 
postage 6d. 
Transistor Audio Amplifier Manual by 
Sinclair. 81- postage 6d. 
Radio Valve Data 7th ed. by Wireless World 
7,6 postage 9d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London W.C.2 

(adjoining Lisle Street) 

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., 
Grad. Bric. I.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 

ISO 000 SUCCESSES 

CHAMBERS COLLEGE 
(Incorp, National Inst. w Engineering) 

(Dept 461), 148 HOLBORN 
LONDON, E.C.I 
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j 
Wide -range Transistorised 

SIGNAL GENERATOR -Model 27 
Range 150 Kc /s to 350 Mc /s. 

. * Accuracy better than 2% 
* Directly calibrated 
* Battery operated 
* Compact and tight 

19.12.3 
with test lead and battery. 

Post and Packing 3/6 extra. 
H.P. 48/. deposit and 27/- monthly. 

Trade and Export Enquiries Invited 

PRACTICAL WIRELESS 

NOMBREXINSTRUMENTATION 

Wide range Transistorised 
AUDIO GENERATOR -Model 63 

Range 10- 100,000 c/s 
* Laboratory Standard Specification * Sine and Square Wave * Direct Frequency Calibration * Accuracy and Low Distortion * Calibrated Output Voltage * Battery Operated and Compact 

116.15.0 complete with V test lead 

Battery 2/3. Post and Packing 3/6. 
H.P. 4 gds, deposit and 41/. monthly. 

NOMBREX LTD . 
Instruments 

48 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 

6 Ranges: 1L1 to 100M 
1pF to 10011F 

* Visual null indicator 
* Power factor check 
* Electrolytic leakage test 
* Battery operated 

/8.7.3 
including battery. 

Post and Packing 3/6 extra. 
H.P. 40/- deposit and 24/- monthly. 

S.A.E. for full technical leaflets 

ESTUARY HOUSE, CAMPERDOWN TERRACE 
EXMOUTH, DEVON. Phone: 3515 

Lyons Radio Ltd. 
3Goldhawk Rd LONDON W.I2 
4 BAND COMMUNICATIONS RECEIV- 
ER. Completely built and ready to use, 
the ideal choice for the short wave listener 
enthusiast. Tuning range 1.6 -4.4, 4.4 -11, 
11 -30 Me /s. and 550-1600 Kola. High sensiti- 
vity superhet circuit employing the newest 
design miniature valves for operation from 
200/240v. A.C. mains. With easy to read slide 
rule dial, logging scale electrical band 
spread. "S" meter. B.F.O. t A.V.C. noise 
limiter. built -in 5' speaker, headphone Jack. 
standby switch etc. Supplied with ferrite 
loop aerial for broadcast band and 
adjustable whip for short wave bands and 
comprehensive operation manual. Housed 
in smart styled metal cue 131 x 8y x 51 in., 
weight 111 lbs. SPECIAL PRICE Gals 
month only, /p4. carriage paid. 

ItRESISTANCE WIRES. Eureka Nickel 
Chrome, Constantan etc. COPPER 
WIRE. Enamelled, Tinned, Cotton 
covered etc. Most gauges available. 
Send stamp for list. 

[-AMC MADE BARGAINS as previously 
adVertised, sent post free: 
TELEPHONE AMPLIFIER, speaker out- 
put from G.P.O. phone leaves you free to 
write without holding phone, eliminates 

hanging -on" etc. PRICE ONLY 65 
4 TRANSISTOR PUSH-PULL AMPLI- 

FIER, 200mW, PRICE ONLY 39/6. 
2 WAY INTERCOM/BABY ALARM. 
PRICE ONLY 89/8. 
MULTI -RANGE TESTMETER 1,000 
ohms /volt AC /DC volts in 3 ranges 0 /1,030v. 
Realstande range 0 /100k ohms. D.C. current 
0/150 mA. PRICE ONLY 42/6. 
MULTI -RANGE TESTMETER 2,500 
ohms /volt. AC /DC volts in 5 ranges 0 /1200v. 
Resistance in 2 ranges 0/1 Meg. ohms. 
Decibels in 5 ranges D.C. current; 0/400 
micro amps. 0/12 mA, 0/300 mA. PRICE 
ONLY 67/6. 
5 WATT ROLEX AMPLIFIER, PRICE 
ONLY 23.7.6. Postage 5/ -. 
ROTARY TRANSFORMERS. Size 3 in. 
dia. x 6 in. 12v D.C. input approx. 250v. D.C. 
output at 125 mA. Will work an electric 
rotor from 12v. car battery. As new and 
unused. PRICE ONLY 1816. Poet 31 -. 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
1R5, 155, 1T4, 384, 3V4, DAF91, DF91, DK91. 
DL92. DL94, SET OF 4 14/, 
DAF96, DF96, DK96, DI'.96, SET OF 4, 22/. 
OA2 3!9 DL35 8/- PCL83 7/9 
1D5 4/9 DL92 4/3 PCL84 7/- 
1R5 3/9 DL94 5/- PL36 7/9 
1S5 3/3 DL96 5/6 PLB1 6/6 
1T4 2/3 EB91 1/11 PL82 5/- 
384 4/3 EBC41 6/3 P1,83 5/- 
3V4 5/- EBF80 6/- PL84 5/3 
5Y3GT 5/- ECC40 6/9 PY32 8/6 
5Z4G 6/9 ECC81 3/3 PY33 8/8 
6K7G 1/3 ECC82 4/6 PY80 4/9 
6KBG 3/9 ECC83 4/6 PY81 5/- 
6Q7G 4/3 ECC84 5/6 PY82 4/9 
6U7G 6/6 ECC85 8/- PY83 5/6 
6V6G 3/6 ECF80 5/9 U25 8/- 
6X5GT 5/- ECF82 5/9 1/26 7/9 
12K7GT 3/3 ECH42 7/3 U191 8/3 
12K8GT 8/8 ECH81 5/3 U801 15/- 
12Q7GT 3/3 ECL80 5/9 UABC80 5/- 
25L6G 4/9 ECL82 6/3 UAF42 6/9 
30PL1 7/9 EF41 8/8 UBC41 8/- 
35L6GT 6/- EF80 3/9 UBF80 5/6 
35Z4GT 4/8 EF86 5/9 UCC84 7/11 
86A2 6/6 EF89 4/3 UCC85 6/- 
CL33 8/6 EF91 2/9 UCF80 8/3 
DAC32 7/9 EL41 7/- UCH42 6/9 
DAF91 3/3 EL84 4/6 UCH81 5/9 
DAF96 5/6 EY51 5/6 UCL82 7/3 
DF33 7/9 EY88 5/- UCL83 7/9 
DF91 2/3 EZ40 5/- UF41 6/3 
DF96 5/6 EZ80 3/9 UF89 5/9 
DH77 3/6 EZ81 3/3 UL41 6/6 
DK32 7/6 PCC84 5/3 UL84 5/9 
DK91 3/9 PCC89 9/3 URIC 5/- 
DK92 6/9 PCF80 5/9 UY21 7/3 
DK96 61- PCF82 6/- UY41 3/11 
DL33 6/9 PCL82 8/3 UY85 4/9 
Postage 6d. per valve extra. Any Parcel 
Insured against Damage in Transit Bd. extra. 

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

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.14 

FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

H.A.C. were the origina, suppuere of Short - 
Wave Receiver Kits for the amateur con- 
structor. Over 10.000 satisfied customers-- 
including Technical Colleges, Hospitals 
Public Schools, R.A.P., Army. Hams, etc. 

IMPROVED 1989 RANOS 

1 -Valve model 'bY ", complete kit, :Mee 84/8 
Customer, say: "Definitely the heat one 
valve S.W. kit available at any price." This 
kit contains all genuine Short -Wave com- 
ponents, a drilled chassis., aceessori, s and full 
instructions. Ready to assembh and, of 
course, as all our products, fully guaranteed. 
FULL RANGE of other kits still available 
including the famous model 'K', price 77/-, 
Before ordering call and Inspect a demon- 
stration receiver or tend for a descriptive 
catalogue and order form tom 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. T.H.). 44 Old goad It., Loadas W.1 
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"THE CONSTRUCTOR'S PARADISE" 

BEAR HUDSON LTD. 
63 GOLDHAWK RD, SHEPHERDS BUSH, LONDON W.12 PHONE: 

SHE 2581 

Now open of I I IERDAN PLACE, FULHAM, LONDON, S. W.6. 7 hone: F(L 3405 

COMPONENTS - HI FI - BOOKS SERVICE 

24 -HOUR MAIL ORDER SERVICE with a0 goods guaranteed. 

FREE POSTAGE on orders over 20 / -; add 1/- postage if under. 

LOWEST PRICES FROM BULK PURCHASING AND MANU- 
FACTURING. 

BEST OF ALL 
B.H. "HI -FI 14" 
with integrated 
tone controls and 
mix facilities 

A real break -through in 11i -0 value! Thin superb amplifier 
designed by Dr. W. J. May incorporates valuable features 
including two high gain inputs, each with its own volume 
control to permit miaingl Multiple neg. feed -back loops 
can be varied. Robust design using quality components 
means dependability at all times. Frequency response - 
25- 25.000 c/s -2.íB. Separate base and treble cut and lift 
controls. Output 3 or 15 ohms. With punched chaesie, 
elegant escutcheon plate, valves and instructions. 
FANTASTIC VALUE AT THE PRICE! 

Complete kit of 
£9.9.0 

Built and 
parse co described tested 

Fitting metal cover with handle, 32/6 011.11.0 

"BEOLIT" 4 WAVE BAND 
DE -LUXE RECEIVER 

LESS THAN PRICE 

Originally 821 goa. 
from TSL for 

151 gns. 

only 

Long, Med., 2 Short. Push- 
button controls. Tone con- 
trols. A.V.C. Built -In sup- 
pressors. Superb circuitry. 
Made by world -famous B. 

A O. Speaker and car 
aerial extensions. 7 tran- 
sistor. + 4 diodes. 7 z 415. 

wiper quality speaker. 

SUMMER BARGAINS 

FEW ONLY. Brand-new 4 SP. Garrard Auto Slimline with 
LP /78, T /O, P.U. Amazing bargain, 27.9.6 

TELEFUNKEN. t TR. Record /Replay head. Super 
quality. Listed at 11. gnu. Brand new 42/- 
LAFAYETTE HE /40 COMMUNICATIONS RECEIVER. 
A!'. mains. 4 waveband 1.0 Mc /e to 30 Me /s, 550 E.c /s to 
1,600 Kc /e. Demonstration daily. £24.15.0. 

BERNARDS BOOKS 
188 How to receive foreign TV programmes on your TV set 

using simple mode. 5/- poet free 
184 Tested Transistor Circuits using Modules 2/8 port free 
185 Tested Shortwave Receiver Circuit using MATs. 

SI- post free 
188 Tested Superhet Shortwave and Communication Receiver 

Circuits using MATS. 6/. po t free 
Send 6d. for full catalogue of Bernard. Radio Books. We stook 
the Parte You Need for the Circuits too! 

TWO TSL SPECIALS 
"AUDIO HEART" "SUNDOWN" 

Uses 0071, OCS1D tran- AUTOMATIC PARKING 
sinter. with 2 x OCS1 in LIGHT 
push pull for full watt out- Ideal for leaving care 

put at 3-5 ohms. Input sen. p 
a 

iode. As daylight goes, 
sitivity 5 to 10mV for 1 w. light switches ON auto - 
out. Operating voltage - maticaliy, and OFF' when 
6V -: 3 e 2.2 e 1.2 in. Re. daylight returns. The 

spouse 60-16,000 ca. -3 chrome finished lamp le 

dB. With instructions. securely held by locket' 

BUILD IT FOR 
drain. 

Easily 
ea battery 

526 drain. Easily used. Com 
I plate with bulbs, 45/. 

Ready built and tested 5910 leu.is, etc.. 

"PLANET" SUPER CRYSTAL MIKE 
Fantastic value modern styled crystal mike in strong 
plastic housing. With approx. 5 ft. sheathed cable and 
miniature Jack plug. Response 50 to 13,000 cle. High 
Impedance. Guaranteed. Litt price 80 /-. Special 

l 
1 Z'6 

Orders by post to BEAR HUDSON LTD., Dept. PW9, 63 Goldhawk Rd., London W.I2 

ALWAYS IN STOCK 

SINCLAIR SLIMLINE 
As advertised, 49'6 parta come t0 

SINCLAIR MICRO -6 
We stock all parta 59/6 as advertised 

Stockists for all Sinclair designa 
as advertised 

MAKE YOUR CRYSTAL 
P.U. REAL HI -FI WITH 

THE TSL CONSTANT 
VELOCITY EQUALISER 

This re- 
markable 
new TSL 
develop - 
m e n t 
enables 
quality 
almost 

good as the 
0nest profes- 
sional mag- 

netic pick -ups to be obtained from 
crystal or ceramic types. With it, even 
cheap record players become lint -class 
instruments. With good equipment 
results are astonishing. Ideal for B.N.R., 
Collar% Garrard and Acoe. With plugs 
for mono or stereo, 3 years 

30'- guarantee. Ready for nee. 
Thousands sold. POST FREE 

TRANSISTOR OPPORTUNITIES 
OC.71- special offer, 8/9: OC.45, 5/0; 
OC.44, 6 / -; OC. 189,8/ -; MAT 100 or 
120, 7/9; MAT 101 Of 121, 8/0; ADT.140 
oith :,011 me /e cut -o1I. 15/ -. 

BBC2 (625 LINE) TV AERIALS 

EXTERNAL MAST 
AIOUN'FING ARRAYS 

9 element 45/ -: 11 element 55/ -: 
14 element 62 /6 

WALL MOUNTING with CRANKED 
ARM. 9 element 60 / -; 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 32/6; 11 element 
with TILTING ARM & 4 ELEMENT 
GRID REFLECTOR 62/6: 14 element 
ditto, 70/ -. Co -ax. Plugs, 1 /3. Low Loss 
Co -axial Cable, 1/6 yd. 

BBC ITV F.M. AERIALS 
B.B.C. (BAND t). Tele- 
scopic loft 2L -. External 
S/D 30/ -. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array 25/ -. 5 
Element 35/ -. Wall mount- 
ing, 3 Element 351 -. 5 
Element 45/ -, 
COMBINED B.B,C. /I.T.V. 
Lost 1 +3, 41/3: 1 +5, 48/9. 
Wall mounting 1 +3. 56/3: 
1 +5, 63/9. Chimney 1 +3, 
63/9; 1 +5, 71/3. 

F. M. (BAND 2). Loft S /D, 12/6. "H ". 
301 -. 3 Element. 52/6. External units 
available. Co -ax. cable 8d. yd. Co -ax. 
plugs, 1/3. Outlet boxes, 4/6.. Diplexer 
Crossover Boxes 12 /6. C.W.O. or C.O.D. 
P.P. 3/ -. Send iid. stamps for Illustrated 
lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3b, Godstone Road, Kenley, Surrey. 

CRO 2527 

ntg PONCl/ 
you nt / 

HOLE PUNCHES 
Instant Type 
}" diameter ... 
Screw -up Type 
43 diameter Toggle switch 

+1. IS 

BSA, 89A... ... 

r diameter 

Meter 
Complete Set E9.3.6. 

No extra charge for postage and packing 
in the U.K. 

6/10 ea. 

8/6 
816 

9/- 9/6 
1012 
1018 
1118 
13/4 
1612 
18/10 
27/8 
24/4 
3312 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel: Beckenham 8262 

RES /CAP. BRIDGE p39/6 /ó 

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. C) 

Raleigh Mews, Raleigh Street. Nottingham 

HAIIIO BOOKS 
TELEVISION & RADAR ENCYC. 

Published Frire 30/ -. !took Bargain 9/6 
INDUSTRIAL TELEVISION 

Published Price 15/ -. Book Bargain 4/6 
STEREO FOR BEGINNERS 8/6 
Hl -F1 FOR BEGINNERS 8/6 
SOUND & CINF. FOR BEGINNER 8/6 
A UDIO & ACOUSTICS by Briggs 11/6 
MORE about Loudspeakers by Briggs 9/6 
CABINET Handbook by Briggs 8/6 
AT A GLANCE Valve and T.V. 

Tube equivalents 4/- 
OSCILLOSCOPE Book 5/6 
USING an Osclllosrone 7/- 
OSCILLOSCOPE Equipment 5/6 
MULLARD Circts. for Audio Amp. 7/6 
MULLARD Ref. Transistor Civets. 13/8 
EXTRA Equipment Tape Recorder 6/6 
TRANSISTOR Circuits for Radio 

Control of Models 8/- 
SERVICING Transistor Receivers 8/- 
ELECTRONIC Novelties 5/6 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data `Wireless World" 8/6 
BEGINNER'S Guide to Radio 8/6 
MODERN Transistor Circuits for 

Beginners 8/- 
ABC of Transistors 5/8 
ABC of Ultra Sonies 5/6 
ABC of Magnetism 5/6 
ABC of Missile Guidance 516 
All books Include postage. List S.A.E. 

SELRAY BOOK CO. 
60 HAYES HILL, HAYES, BROMLEY 
KENT. Tel. HURstway 1818 
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Z & I AERO SERVICES LTD. Retail Shop: 
85 TOTTENHAM COURT ROAD. LONDON W.1 

Tel.: LANgham 8408 
Head ()nice and Warehouse: 44A WESTBOURNE GROVE, LONDON W.2 Tel.: P_9 RK 56417:2:3 

Plisse send ALL correspondence and Mail Ordere to Head Office. Personal cellars shop only 

FIRST QUALITY ELECTRONIC VALVES FOR EX-STOCK DELIVERY 
EL822 

PCFey2 10/- T1":2 821 NUVISTOBS 
OAS 4/61652d6 41-16X4 4/-25A6G 5/. 6080 26/-IECC82 6/-EM34 PCF806161-U12114 7/- OCW4 or 2CW4-tor VHF 
OB2 81-'6AN5 16/- 6X5GT 61S 251.6UT 8/. 0146 27161ECC83 6/- EM80 PCL81 9/-'U22 61- Tuners and TV applications.. 12/- O0 6/8 8AQ5 81- 757 8/- 25Z40 8/8 A2'293 17/6 El'l'.84 6/6 EM81 PULSI 8/8025 11/- 6D144-ae above but for fringe 003 61- ItA86 6/- 7C5 10/- 25Z5 7/- AC1TH114/. F.CC86 8/6 EM134 PCI.83 8/. U31 8/ areas . 161- 0Z4 61- 6A87G 22/6 7C8 61. 25Z80T 8/6 AC/P4 7/e ECCSB 9/. EM85 PCL84 71-U50 6/- Aleo available 7896 and 7588 at 12/e 1A50T 4/6 SAN 4/. 7C7 6/- 2807 7/- AZ31 8/- ECF80 7/8 RM87 PCL85 918 U191 11/- Banes iou the above . 2/9 each 
IA7GT 71- BAUB 51- 7F8 l- 29C1 20/. C1C 5/- ECFB'2 7/. EN31 PCL86 9/- 1:261 12/ 1AD4 7/- 6AV8 5/- 71,4 3/. 30C15 8I6 CL33 0/- ECM) 111- EN32 PL38 8/- U281 18/- GERMANIUM MINIATURE POWER 
L(:6GT 7/- 6137 6/- 7Z4 41- SOC17 1B- C'y31 816 E('.H21 9I- EN92 PL38 18/- U282 121- RECTIFIERS 
I(160T 7/- 888 61- BBWB 7- 30P6 81- UA9191 4/8 ECH35 10/- EY51 PL81 7/ U301 111- UJ3M, 200 p.l.v., 50011000 mA, 
IHSGT 7/- 6BA8 4/9 IOC' 10/. 30L17 18/. DAF92 8/. ECH42 7/. EY81 PL82 5/8 U403 7/- D'C 8/8 
1115 6/- 613E6 6/- 10D1 7/. 30P12 101- DAF96 6/8 ECH81 81- EY83 P1,83 6/- U801 20/ 0.17M, 80 p.l.v., 500/1000 mA, 
184 4/6 6BF6 6/- 10F9 9/- 30P19 14/- DF33 8/- ECH83 7/6 EY84 PL84 8/8 U4020 6/7 set of four , , 1916 185 4/8 6BH6 7/. 101,18 9/- 3555 11/- UP66 8- ECL80 8l- EY86 PL500 18/- L"AP42 8/. e . .. 
1T4 8/- OBJ6 9/- 10L1 7/S 35LSGT 6/6 ÚF96 5/8 ECL82 8/6 EZ40 PM84 101- UBC41 6/ SILICON POWER RECTIFIERS 1114 6/- 6 BJ7 7/. 10E13 12/835W4 4/6 ÚK32 8/. ECLös 9/- EZ41 PT16 10/- UBCe1 7/. Hall Wave 11.15 6/.6BK4 20/. IOP14 18/. 35Z3 10/- DK40 111-ECL86 8/. EZ80 P1'33 10/- URF80 8/ Nullard BY100, 700 p.i,v., 460 IX2A 7/- 8BQ7A 7/- 1103 7/- 8524G 4/. 0K91 61- EFB 71- EZ81 PY80 4/9 UBF89 7/- uuA 1X2/1 71-88R7 11161115 7/-S6Z60T IN. D1012 e18EF36 4/8 280 PY81 618UBL21 11/- Mallard BY'LSO, 800 p.i.v., 2A3 6/- 6BR8 6/- 11ES 20/.50B5 6/- DK98 6/8 EF37A 8/- GZ9.1 101-'PY82 6/- UCC84 8/. 6 amps unmounted 10 amp. 2011 81- 6BW6 9/. lIA117 6/- 5005 6/- 13L68 10/ EF39 61- UZ34 10/. PY83 6/- U785 8/ 0n mounted . 7/g 3A4 8/6 6BW7 9I- 12AH8 111- 50CD86 86/- DL96 e/' EF40 9/- GZ37 9/. PY88 7/8 UCF80 91 Lucae Subminiature DD058, 3A5 7/- eC4 8/8 12AT8 4/. 60LBOT 8/- DM70 5/- EF41 6/9 KTSC 26/ PY800 8/6 U'CH21 8/- 800 p,i.v., 500 ma .. ,. 18/8 3117 4/8 6CH6 6/- 12AT7 81- 80 8/- DY80 7/. EF42 61- KT66 16/- PY8O1 8/6 U('114'1 7/- TßAN8I8TOß8 306 81- 6C060 17/. 12A116 6/8 83 el- DYAB 7/. ENNO 61- KT81 17/8 PXIS 101- tY'Höl 71_ 

OCLB 8/- OC/5 8/- 3Q4 8/8 60H6 SI-P1AU7 61-B3V 71eE88CC 16/-EF83 9/6 KT88 201-PZ30 10/-I rI,M1 71 OClg . 17/6 OC7ü 81- SQSGT 8/8 6CL6 10/- IIA V6 7/ 80A2 8/8 E91H 12/- EF'85 81- KTW82 7/- QQVO2-6 I r1,.83 81 Gl'35 161- OC78 , 7/- 884 6/. 61,7 419 :IA V7 el- OI:G 80/-E92(X/ 71-EF88 6/8N78 15/. 461-11'41 7l' 0C4'-' , 8/- OC8D., 7/. 9V4 -6/8 gP13 tl/6 12AX7 8/- 15082 191- E180CC 301- EFN9 4/B OCY71 24/. QQV 09-YOA I l 4a / 6R40Y 91- SF17 ei. I2A17 101- 150ß3 el- EltlOP 161- EF98 9I- ORP12 12/. 86/- 1 I. no 8/ OU4ñ Bj- OL'17S 181- 6U40 5/- eras 5/- 12104A 61. 220TH 61- EA50 2/- EF183 7/- ORP60 121- RI 81- i r.5 er Ol'70 , 61- CK:'171 , 9/- 6U4GB 6/. OJ4 9/- 12RA6 81- 225DU 10/- EABC80 8/. EF184 71- PABC80 7/- RIO 16/- 1 F.v6 8/. OC7l ,. 61- OC104 19/8 
6Y3GT 61- üJft 8/e 12RH7 

016 607 6l- EAF4I e/6 EPP60 101- PC86 121- 1117 8/- 1 l'9 6/- 0'149' OT' S). 80/- EB41 8/8 ER90 7l- PUgB 12/.1118 7/6 1 1.41 7/ Oct of two matched OCSl and 6y.4 9/- 8J70 4/- I2El 201- 832 80/- EBC33 g//. EL34 10/- PC97 8/81119 8/- I I.n4 81- one main . 16/6 5R46T el- 8J7UT 7/0 12E6 10/. 866A 141- EB(:41 8/0 ELIO g/- PUC84 6/8 RL18 12/6 1 5üU 7l- l;ET115 .. 7/. 6ßT67S 9!OI- tlA8 8/. gL0 9/. l'1NQ7 101 B54 6/- EBC81 8/6 E1.37 17/8 PCC85 7/- T;1 16/- U 1`21 8/- R.C.A. 1N410 10CÁ5) , S/_ 6AB4 6/6 BL6ß 6/- 1303 6/ 95.4 8/- TuBF8O 8/8 EL38 17/8 PCC88 10/- TH41 101- UY41 61: 2N412 10(:44) '8/_ BAF4 11/- 6N7 8l- 19AQ5 6/- 957 6/- EBF83 7/. EL41 7/8 P(X)89 101- TH233 8/- L'Y85 41 Tense NPN: I8004 30¡- 5507 61- 6Q70 6l- 19B060 7l- 9685 4/. EBF'89 6/. NIAI 7/. PCC189 10/- TH23'L1 7/- R'81M 6/1 28002 , , 101- 6AH6 111- 6U4GT 10/6 2012 16/. 959 8/. EBLI 151- EL81 8/8 PC1,80 6/8 TP22 4/6 X63 81 6AK6 6/- 8U7G 30/- 2oL1 12/- 6067 el- E1:63 12/8 EL83 7/. PCF82 6/8TP'15 e/ Fidler) TI18ft 
28006 . 10/- BAKö 7/. BVB 91 20PI 14/- 689ft el- ECBA 181- EL84 6/. PCF84 10/- TP2620 716 X79 16/- 6AL6 8/- 8V80 41- 20P3 12/. 5783 10/- EC92 8/. EL88 7/- PCF88 8/. TT15 36/.!7.63 9/- CRYSTAL DIODES 651115 2/8 6V6GT 7/6 901,4 14/. 6060 6/- 1CC81 8/. EL80 7/8 PCF801 10/- TTII 32/-1700U 6/- 0010E .. 1/8 0481 .. 1/6 

AO our valves emu lull manulaatutrere guarantee. Any ladh Item Is replaced Immediately free of charge. Please add 2/8 in 2 for postage and handling 

91- 
9/8 
60 
7/8 

8/6 
10/. 
101- 

71- 
7/. 
8/9 
7/8 

6/8 
8/8 
58 
4/8 

10/- 

SUMMER CLEARANCE SALE - 
MAKES DIFFERENT 

TRANSISTOR 
RADIOS FOR 30;'- 

Amazing ßM110 Conntr.ctlon Net: 
Become a radio expert Tor 301-. 

A complete Hume Radio Course. 
No experience needed. Parts 

nul. Radio book, Instructions for 
each design. Step -by -step Plan. 

all Transistor.. loudspeaker. personal phone, knob.. 
screw., etc., all you need. Box sine 14 x 10 x Iin. 
(parts avail sap.). Orlglnally Ytl, BOIS plus 9/6 
P. set P. 

MINUTE 
TRANSISTOR 

RADIO ' 7/6 ONLY V 

Amans at the quality 
of tone and volume, 
It a 2j I l }In., the 

MIAMI works for months on 1/2d. battery. 
Simple assembly plan with set, 17/6, plus 1/8 P. e P. 
All parts available separately. 

AMAZING CIGARETTE RADIO 
ONLY 18'6 NO MORE TO PAY 

Amax your friends! thin 
highly seodtive TRANSISTOR 
"OIGA- RADIO" receive. all 
medium wave stations clear 
and crisp-holds ten cige.- 
welghs leas than 8 ose. with 
cig.l Tiny battery Inside cost. 
3d. hate over 3 months. This 
brilliant little novelty personal 

'phone radio le Ideal for Bedside. Nan, Sports 
Omx. Can be built by anyone from pintoes./ 
diagrams In an hour or two. All parts supplied 
for 18/8 (add 1/6 P. & 1'.). ( Parte sold separately). 

PRICES SLASHED 

MINIATURE SPY CAMERA 
ONLY 19/6 r_ vow 
This exciting lith, 
speed ramera in r, 

', 
('" 

instrument nstrument 
In chromed steel and 
leather with milli-magni- 
fying Lone --each 14 mm. flirr taken In Irica. Nlo, 
i1 x If x lin.. my 19/8. I'. s P. 19! extra. 
FREE Leather Carry-case. Six Rolls of Film 

"V OLKSRADI O" 
POCKET VALUE RADIO 

ONLY 
15/- 

Take -over Hid makes thi. 
Fantastic ONer pousibls- 
the beautifully compact 
05 Star Volksradio" mea - 
euree 41 x 2( x lliu. 
rece vet perfectly -in the 
bedroom, once, garden 
-over all M.W. incl. Luxembourg. Under la. heur 
running omet. Anyone can assemble it in I o. 
2 hours, using ow simple A.B.C. plan. 16/., plut Le 
P. a P. (Farte can be bought sap.). 

STOCK ROOMS MUST BE CLEARED 
TO MAKE WAY FOR NEW STOCK 
Our New 4 -Stage MINUETTE 
Build thin newly deoigue I 

"MINUETTE" 4 -STAGE : -' 
transistor ait in very 
strong ready drilled 
ULTRA MODERN 
1/580, nine only 6 x 31 I 
lin. Uses three transis- 
tors and diode and 
0E LP -CON TAI NF.1) 
LOf:UOPEAK ER. Very sensitive. Idem for office 
bedroom, holiday., etc. Mouths and m ®the of listening off 1/2 battery. Can be built FOR 
ONLY 30/. including Proper Case, miniature 'speaker 
etc. Simple a. A.H.C. Pictorial Step -by -Stay Plana etc., plan post and packing 1/6. Parts sold separately. 

TRANSISTOR POCKET RADIOS 
BULK PURCHASE ENABLES US 
10 MAKE THIS FANTASTIC 
OFFER -AND WITH MONEY 
BACK GUARANTEE!I The 
'SAN REMO" ... eo timed that it 

brings the voices of star enter. 
tamers and vocalists dramatically 
to line -fn you home, oftice, etc. 
Only 41 x 1) x 1lin. Fits sadly 
Into your pocket or handbag. 

Burk. ,or months off 1/2 battery. Should but a lit e 
time, anyone can assemble it in an hour or two with 
our easy plan. Miniature speaker. carrying ease - 
everything only 28/9. 116 P. A P. (Parts can be 
bought separately.) 

Fabulous ST. TROPEZ MK. 6 
The Sensational Pocket Radio 

This lautaetic offs, will amuse you 
c 
`#: - -the beautifully compact ST. \ TROPEZ, measuring 45 3 x l}m. 3d\V- receives perfectly In bedroom. 

office or garden -over all medium 
waves including Luxembourg. Un- 
der Id. per hour running cost.. 
ANYONE can assemble it in one 
or two hour. wing our simple 
A.B.C. plan. 26/. (P. * P, 2(6 

extra). (Case extra). Part. can be bought separately. 

Brand New, Boxed. AUTOMATIC CAR CIGARETTE 
LIGHTERS. Heavy chrome finish, holding 10 cige. 
and issue. ready-lit cig. Work. off 0 or 12V. 
Special Clearance Price 10/6, plus 1/6 P. A P. 

CONCORD ELECTRONICS 

READY TO PLAY 
TRANSISTOR RADIO 
FULLY TRANSISTORISED 
SKYROMA Mk. 7. This 
latest 1964 model Is 
cheered by experts for Its 
fantastically low price. 
Built in two -tone ease, sine 
41 x 21 x 1lla. Receive. 
M.W. stations loud and 
clear. Every radio Is fui)1 
tested before despatch 
Price ready built 25 / -. P. 5 P. 
1/6 extra. Free earpiece with set. 

FOR ONLY 

25/- 
No more to pay 

LTD. (Dept. P.W.11) 9 Western Road, Hove, Sussex 
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We supply from stock most of 
the components and items speci- 
fied or circuits published in chis 
and other magazines and radio 
books. Let us quota for your 
circuit, first grade components 
at realistic prices. 

DEAC RECHARGEABLE 
BATTERIES 

18 volt 100mA /H 4 x lin. diameter. 
Brand new sleeved, 30,- 
3.9 volt 450mA /H, 1216. 
All types easily split into any multiple 
of 1.2 volt. Brand new. 

TRANSISTOR TRANSCEIVER 
Two way Trans. /receivers. 9- Transistor 
superhet circuit, crystal controlled on both 
transmit and receive. Push -pull output. 
Range up to 5 miles under best conditions. 
Supplied complete with batteries, Telescopic 
aerials and leather cases. Overall sizes: 
64 x 3 x I} inches. Sold in pairs. 
PRICE PER PAIR E25. P.P. 31 -. 

CATALOGUE 
Latest Edition with 86 
pages fully detailed and 
illustrated with Kun- 
dreds of new items and 

bargains. 
PRICE 216. Post Paid. 

MULTI - 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. * í1 

E2 
T34 I Kohm /volt 

19 6 * THL33 2 (illus.) E3 15 0 
*EPIOK IO* E4 9 6 * ITI -2 20* ES 5 0 * TP5S 20 . E5 19 6 * EP3OK 30 L6 19 6 * 500 30 10 19 6 * EP5OK 50 E9 19 6 

Leather Cases available 

I NOMBREX TEST EQUIPMENT 
All transistor 

LEAFLETS portable units 
ON supplied wich 

REQUEST full instruc- 
tions. 

* Mod., AF. 
350 

ranges. eeds, bau., 
E9.10.0. * Resistance /Capacitance Bridge. L8.5.0. * Transistorised Power Supply. L6.10.0. * Audio Generator, 116.15.0. * Inductance Bridge, EI8. 

HI -F1 SPEAKERS 
CX300 12 inch 25 watt 
CRI2AE 12 inch 20 watt 
CR3OAE 12 inch 20 watt 

triple range ... ... 
8A7 8 inch 6 watt 
IO watt Horn Tw 
20 watt Rect. Horn Tweeter 

12 One. 
8Ons. 

10 Gns. 
79/6 
29,6 
69,6 

MINIGRAM TRANSISTOR 
PORTABLE RECORD PLAYER 

Made by well 
known British 
manufacturer. Fea- 
tures ready built 
4- transistor 
printed circuit I 

watt amplifier, 
elliptical speaker 
and volume con- 
trol. Low current. 
Starr constant 
speed 45 r.p.m. 
turntable with 
crystal pick -up. 

Strong moulded two colour cabinet with 
handle. Plays anywhere on long life 9 
volt battery. Requires less than half an 
hour's work to connect up using ready 
built units and easy instructions. 

COST 
TOTAL 7916 5,- (Battery 319). 
Or Amplifier with volume control and 
5 x 3 inch Speaker, 4- Transistor, 351 -, 
P.P. 2f -. 
9 volt Starr Player with Pick -up 39,6. 
P.P. 216. And Two Tone Case 5, -. P.P. 21 -. 

QUARTZ CRYSTALS 
100 Kc /s 3 Pin 151- ea. 
500 Kc /s 2 Pin 151- 

455 Kc /s (AR88) 12/6 
5000 Kc /s 2 Pin 101- 
10 Mc /s 2 Pin 151- 

27 Mc/s Radio Control 151- 
456 Kc /s HRO I51- 
Twin Marker Crystal I Mc /s and 100 Kc /s. 
2216. 
Over 600 Frequencies in Stock for all 
purposes. Catalogue on request. 

MAINS AND BATTERY 
RECORD AND TAPE DECKS 

All Decks Complete with Cartridges * BSR UA14 4 -speed Auto ES 16 6 * BSR LIAIS 4 -speed Auto E6 19 6 * Garrard Autoslim Auto. E6 10 0 * Unplugable Hd. Versn. Auto E6 19 6 * Stereo Version Auto. E7 19 6 * SRPIO 4 -speed Single Player E5 5 0 * BSR GU7 4 -speed Single 
Player E5 0 0 * Garrard AT6 with Stereo 
Cartridge Autochanger 00 19 6 * AT6 Mono 10 gns. * Collaro 2 -track Studio Deck EIO 10 0 * 4 -track Deck E13 19 6 

P. & P. 316 any type above. * 9 volt Starr, 45 r.p.m. 3916 * 45 or 33 r.p.m. Starr 9V 9216 * 45 r.p.m. Garrard, 6V 351- * 4 -speed B.S.R. 9V 5 gns. * Garrard 9V. 2- speed, 2 -track 
Tape Deck with casette 111 15 0 

P. & P. 216 any of above. 

SUBSTITUTION BOXES 
Capacitor Box. 0.001 to 0.22 mfd., 2916. 
Resistor Box. 15 ohms to IO meg., 
3716. 

TO BUILD YOURSELF 
Sinclair TR750 Amplifier 3916 
Sinclair Micro -6 5916 
Sinclair Micro Injector 2716 

Leaflet and details on request. 
All parts in stock for 9 volt mains 
power pack, PW Inverter (Total 
Cost 75 - pp 2/6) and Build and 
Learn series. Please send full list 
of parts required for quotation. 
ALL PARTS IN STOCK FOR 
PW SHORTWAVE TRANSIS- 
TOR CONVERTER. As per Feb. 
and AUGUST Editions 1964. 

CRYSTAL MICROPHONES 
Acos 39 -1 Stick Microphone 3216 
Acos 60 -1 Stick Microphone 2716 
Acos 40 Desk Microphone 15,- 
Acos.45 Hand Microphone 2216 
Lapel /Hand Microphone 1216 
IOOC Stick with Stand 39,6 
BM3 Stick with Stand 4916 
Lapel /Hand Magnetic 8,6 

MINIATURE PANEL METERS 
*0 /500.A (D.C.) 3916 *0 /5mA (D.C.) 2716 
*0/50011A (D.C.) 32/6 *0/300V (D.C.) 2716 
*0 /1µA (D.C.) 2716 "S" Meter 351- 
Ali Brand New Boxed. *Available Clear 
Plastic Front or Black Moulded. 
200S1A D.C. Edge meter 6916 
I mA D.C. Edge mecer 5916 

31 x I inch Front Panel. 

POCKET SOLDERING IRON. 30 
watts. 220 /250 volts A.C. Complete with 
pointed bit, mains plug, carry pouch. 
14,6. P.P. 1/6. 

RECORDING TAPE 
Sin. 600ft. 1216; 5in. 900ft., IV.; 7in. 
1,200ft. 18,6; 7in. 1,800ft., 25f -; 7in. 
2,400ft., 2716. Excellent quality. 

3 inch square 3 ohm Speaker, 1216. 

Stereo Stethoscope Headset 25,- 
Mono Stethoscope Types. Crystal 
1016. Magnetic I216. 
Fully Retractable Car Aerial -Thief 
Proof, 3916. 

i PP3 Battery Eliminator, 1816. 
Tape Demagnetiser, 2916. 
IK ohm Dynamic Microphone, 12,6. 
8 +Bohm Stereo Headphones, 6216. 
Transistor Signal injector, 3916. 
Crystal Ovens, 6/12 volt, 2216. 
12 inch 15 ohm Speaker, 351 -. 
DFI dynamic Mic. 50 k. with stand, 5216 
New range in stock. See catalogue 
5 -Piece Hole Cutter for all chassis work 
}in. to I ¡in. with pouch, 4916. 
Crystal Contact Micro- 
phone 1216 P.P. 9d. 
2K, 1 -track Tape Head 15f- P.P. 9d. 
Telephone Recording 
Attachment 12,6 P.P. 9d. 
4- Channel Transistor Mixer 
Unit 5916 P.P. 116. 

Tape Jack Radio Tuner 291- P.P. If-. 

MARTIN RECORDAKIT 
BUILD A QUALITY PORTABLE 

TAPE RECORDER 
Complete in every detail. Pre -built 
units -Collaro Studio Decks -Portable 
Cabinets with speakers. 6 valve designs. 
TWO TRACK Total 

Cost £26.0.0 8/6. 
FOUR TRACK Total P.P. 

Cost £30.0.0 816. 
ALL AUDIOKITS IN STOCK 

Leaflets on Request - 
4 Transistor 9 volt, 3 ohm, I watt. 
Amplifier Built 4916 

Kit 39,6 

New 3-transistor. Xtal controlled 
Transceivers. Up to 4 mile. Price 
per pair, E8.19.6. P.P. 216. 

FIELD STRENGTH METER 
Five channels cover I Mc to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
RF. Indication and Earphone for A.F. 
Monitoring. Designed for checking all 
types of transmitters. Size 4 x 21 x 2 }in. 
Complete. Ready to Use, with instruction 
and telescopic aerial, 6916. Post Free. 

PP3 9 volt Battery Eliminator 18,6 

3 Transistor MW Superhet Tuner 8216 

4 Transistor MW /SW Superhet 
Tuner E7.9.6 
BM3 Stick Xtal Mic with Stand... 4916 

100 C Stick Xtal Mic with Stand 3916 

8A7 15 ohm 6 watt Hi -Fi Speaker 7916 

TEST LEAD KIT supplied in Pocket 
Pouch. Contains probes, leads, clips, etc. 

816. P.P. 9d. 
EMI 21 inch Plastic Cone Tweeter 
3/5 ohms, 1716. P.P. 9d. 
New 6 pole 2 way Miniature Push 
Switch, 6, -. 

HEADPHONES 
2000 ohms 1216 4000 ohms 14r. 

Henry's Radio Ltd. 
PADdington 1008/9 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sat. 9 -6. Thurs. I o'clock. 

PLEASE TURN TO BACK PAGE 
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Practical Wireless BLUEPRINT 
SERVICE 

ALL of these blueprints are drawn full -size and although the issues containing descriptions of these 
sets are now out of print, constructional details are available free with each blueprint except 

for those marked thus ( *). 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable to 
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... 
The PW Signal Generator 

The Savoy VI-F Tuner... 
The Mayfair Pre -amplifier 

The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner ... 

The PW Troubadour ... 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ... 

x 

f 
f * 

The PW Regency ... 
The PW International Short Wave Two f 

The Tutor * 

The Citizen * 

Junior Crystal Set 

RECEIVERS 

51- 

Sr- 

5r- 

716 

61- 

51- 

,3I- 

51- 

PW94 21- 

Dual -wave Crystal Diode PW95 2'6 

Modern One -valver PW96 216 

All -dry Three ... PW97 316 

Modern Two -valver PW98 316 

A.C. Band -pass Three ... PW99 41- 

A.C. Coronet -4 PW100 4r- 

A.C. D.C. Coronet PW 101 41- 

The PW Pocket Superhet 51- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... 81- 

The PW Monophonic Electric Organ 81. 

The PW Roadfarer * ... 51- 

The PT Band III TV converter I 16 

The Mini -amp * 51- 
The PT Olympic * 716 

The PT Multimeter * ... Sr- 

SOME EARLIER DESIGNS 
THE following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box- The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Experimenter's Short Wave ... 

Midget Short Wave Two 

Simple S.W. One -valver 

Pyramid One -valver 

BBC Special One -valver 

A One -valver for America 

Short -Wave World Beater 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 

Standard Four Valve ... 

Listener's 5 -Watt Amplifier ... 

PW30a 216 

PW38a 216 

PW88 216 

PW93 216 

AW387 216 

AW429 216 

AW436 316 

WM383 316 

WM38T 316 

W'M391 3'6 

WM392 316 

l Qi'TIiT COUP ON 
This coupon is available until 4th September, 1964, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, SEPTEMBER, 1964. 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House. Southampton Street, London. W.C.t and 
printed in England by WATMOUGHS LIMITED, Idle, Bradford: and London. Sole Agents for Australia and New Zealand: GORDON 8 
GOTCH (A /sia'. Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Africa: STATIONERY & OFFICE SUPPLIES 

LTD. Subscription rate including pistage for one year: Ti any part of the World 11.9.0. 
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TRANSISTOR HIGH FIDELITY EQUIPMENT 10 WATTS MONO 

MAINS OR BATTERY OPERATION. 3 AND 15 OHMS. OR 20 WATTS STEREO 

10 WATT POWER AMPLI- 
FIERS. Two versions. + 1dB 
40 cis to 20 kc/s. 60dB Feedback 
100mV input and less than 0.25 " 
distortion for 10 watts output. 
3 and 15 ohm versions. Very low 
current. 6- Transistors and Recti- 
fier. 3 ohm version (with reduced 
output) suitable for 12 volts. Also 
for 3/5/8 or 15 ohm speakers. 

3 ohm IO Watt. 15 ohm IO Watt. 
BUILT £5.10.0 BUILT £5.19.6 

P.P. 216. P.P. 216. * MAINS UNIT -will run 2- amplifiers for 3 ohm and 
15 ohm. 69'6, P.P. 216. Each type. * Mains Unit for single amplifier, 5916, P.P. 21 -. 

Preamplifier Built. 
£5.10.0 P.P. 21 -. 

MONO PREAMPLIFIER AND CONTROL UNIT. 
For use with either of above amplifiers or valve amplifiers - Hum Free - High Sensitivity - 8 Inputs between I.5mV 
and 300mV. For all pick -ups - Microphones, Tuners - Tape 
Replay. Separate treble and bass with cut and boost -4 position 
Low Pass Filter - Volume etc. Panel size 9 x 2 }in. Battery 
operated or from power supply. 

MULTI -INPUT PREAMP 

Simplified version of Mono 
Preamp above. 8 inputs as 
above. Input selector, Tone 
and Volume Controls. Size 
5 e 2) x tin. Ideal as a Preamp 
for any valve or Transistor 
amplifier. 
PRICE BUILT 65 P.P / 

16 

Dark Brown and Gold Panel Plate 616 

HIGH PERFORMANCE - LOW DISTORTION - LOW NOISE - HI FI 

COMPLETE CIRCUITS 
WITH FULL DETAILS 

ON REQUEST 

ID Low Distortion. 
High Performance. 
Mains or Battery. 
Low Noise Design. 
Mono or Stereo. 

Dark Brown and Gold 
Panel Plate. 816. 

GUARANTEED HIGH 
PERFORMANCE UNITS. 

Trade Discounts 
Available. Send For 
Details. 

STEREO TRANSISTOR INTEGRATED 
PRE -AMPLIFIER AND CONTROL 

UNIT 

Low noise printed 
circuit design develo- 
ped from above mono 
equipment. 

Ganged controls, 8 

inputs per channel for 
all types of input. 
Treble, bass, volume 
selector, on off mono -stereo, 
etc. 

mtErststailiS + l 

Designed for use with either 
of above 10 watt amplifiers. Dark Brown and Gold 

Panel Plate. 12'6. 

PRICE BUILT 

£I0.19.ó 36 

"CONVAIR" PUSH -BUTTON PORTABLE /CAR RADIO 
New printed circuit 6 -Tran- 
sistor superhet design. Over 
700mW push -pull output. 
Push -button selection of MW 
and LW with full tuning on 
both wavebands. 
A new design with amazing 
performance at a realistic 
price. 
New attractively designed por- 
table cabinet sizel0 x 7 x 3 -,in. 
with horizontal tuning and 
all stations marked. 

ALL PARTS SOLD SEPARATELY I 

Total Cost of ALL Parts 

(Batteries 61- extra). £7. 1 9.6 P'P' 36. 

FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES 

7- TRANSISTOR RECORD "PLAYER RADIOGRAM AMPLIFIER 

Size only 6 x 24 e 21n. 

Ideal for mains or battery, portable or 
domestic record player, grams. etc. 
Or car. M M M 

Mains or Battery operation. 
4 watt peak output. 
Full Treble and Bass boost and cut. 
40 c s to 20 kc s . 3 dB. 
Inputs for Pick -ups, Radio Tuners, 
Microphones, mixers. 
9 12 volt for 3 ohm speakers 
(mains unit 4916 extra). 

Built Ready 
£5.1tr9.6 

P.P 
To Use 21- 

Latest 86 -page fully detailed 
and illustrated catalogue. Com- 
ponents, accessories, Hi -Fi equip- 
ment. etc. 296 post paid. 

VHF FM TRANSISTOR TUNER 

5- Transistor. 
Superhet Design 
4 Diodes. 
Full coverage 87 
to 105 Mc/s. 
AFC and AVC. 
Up to 1 volt 
output. 

Printed circuit de- 
sign of high sensiti- 
vity and quality. 
Output for valve or 
transistor amplifiers. 
Size 3E x 2} x 4in. TOTAL y P.P. Simplified building COST £I I 216 
instructions. All 
parts sold separately. (Cabinet assembly 201- extra.) 

Detailed Circuit Book on Request. 

SPECIAL OFFERS 
SCOTCH BOY TAPE. 3 4in., 300ft. L P com- 
plete with spare spool. 516. P.P. 9d. 

MARRIOT TAPE HEADS. Type RiRP ¡3, } 
track. Complete with Mullard P MAG. erase 
ring. 151-. P P., 11- The pair 

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.). 

PLEASE TURN TO INSIDE PAGE 
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