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11 PRACTICAL WIRELESS 

RELDA DOES IT AGAIN: 

FIRST WITH A 
MINIATURE 
TAPE RECORDER 
IN KIT FORM AT 
ONLY 16.19.6 

Consisting of three transistor amplifier. 
recordplay. volume control, miniature 
speaker, forward- stop -rewind -switch, reel 
of tape and spare reel, motor, attractive 
coloured case, Mic and earphone sockets. 
pick -up coil, mike, earphone and carrying 
handle supplied. Standard battery oper- 
ated. Simple to put together in less than 

.:.ü 
one hour. Brand new and guaranteed. 

('OU NTER 
Registers 
up to 99.999. 
Complete 
with arm 
a n d spring. 
May be 
manually 
or solen- 
oid opera- 
ted. Side 

knob easily resets to zero from 
any number. Size 26- x 16" x 
overall 27/6 P. & P. 2/6. 

OPERATORS UNIT. Fantastic 
Bargain, exceptional offer! As 
illustrated. 

JACK SOCKET 

250 MFD 
ELECTROLYTIC 

CONDENSER 

4 WAY 
TELEPHONE 
SOCKET 

316 
POST 
PAID 

A 8-TRANSISTOR RADIO FOR 
ONLY £7.m 9.6 

The "Leeco " -a compact pocket 
portable. Carefully designed and 
precision built to give sharp station 
selection and good fidelity. Size 
only 4l-x2i "x 1)". Built -In Aerial.6 
transistors plus 1 diode and ther- 
mister. 21" P.M. Speaker and socket 
for earphone. Supplied complete 
with 9V. battery in attractive pre- 
sentation box. Optional extras: 
Miniature earphone 6/6. Plastic 
cover 2/6. P. & P. 2/6. 

4 TRANSISTOR 

PUSH -PULL 
AUDIO 
AMPLIFIER 

MODEL 
P K -543 

March, 1962 

A ready built miniature 
amplifier incorporating In- 
put and output transfor- 
mers, 4 transistors, 9 volt battery snap 
cord (for Power) speaker and volume 
volume connection leads. Ideal for use 
with record players, intercoms, hear- 
ing aids. tape recorders, etc. 
Complete with full instructions and 
circuit diagram. 

PRICE 

52/6 
P. & P. 1/6 

PORTABLE MAINS SOLDER- 
ING IRON MODEL SPI 

MIDGET METAL 
RETAIL sECTIFIER 

INSTANT VALVE FILAMENT TESTER, MODEL VT -41. 
Pocket -size. battery operated. 
Gives Instant Check of: All radio 
valves:* All TV valves;* All TV and 
Radio fuses; Circuit continuity; All 
Pilot lamps. Has built -in miniature l- 
and 9 -pin valve straighteners and batt- 
ery test. 
*International Octal, B.B. 13.9, B.7, 
Battery and Mains types. 
Beautifully styled- precision made. 
Supplied complete. Fully guaranteed. 
ONLY 301-. Post Paid. 

MINIATURE CLEAR 
PLASTIC PANEL METERS 

"S" METER MODEL SR. 2P. Stan- 
' 

-. dard "Ham" Signal strength indica- 
tor. Calibrated in 'S" units from 
0-9 with scale terminating in 10 to 
+ 30 db calibrations. Additional full 
scale calibrations of 0 -5 + 0 -10 in 
linear scale divisions. A "must" for 
radio amateurs for conversion of any 
Communication Receivers with A.V.0 
action to give calibrated signal strength action. 35/-. 

AERIAL VU METER MODEL VR. IP. Calibrated and damped {ARIOMETERS in accordance with standard VU Meter Practice. Upper 
These magnificent scale reads -20 to +3VU. Lower scale 0 -100". modulation. 

Uses precision carbon film multiplier resistor and full wave 
rectifier. 42/6. 
DC DHCROAMMETERS Model MR.23 0 to 50 uA. 39/6 

Model MR.250 0 to 500 uA. 32/6 
DC MILLIAMMETER Model MR.21 0 to 1 mA 27/6 
All models Individually Boxed and Fully Guaranteed. 
P. & P. 2/6 each. 

MOBILE 
AERIA I. and base, 
with PYE connections, 
Vin. overall, as used 
by Taxis, Police, etc., 
7/6. 

instruments will 
enable you to 
receive maximum 
signal strength on 
all S.W. receivers. 
Precision, cali- 
brated control 
12/6. P. & P. 2/6. 

FULL RANGE HIGH FIDELITY! 
12" MECHANICAL TWO -WAY LOUDSPEAKER 

MODEL CR.12AE 
This speaker embodies two reproducing cones mounted coaxially with power 
coming from the same voice coil. The larger cone reproduces the lower 
frequencies and the small cone gives you efficient high frequencies repro- 
duction. Due to the double cone construction, velvet smooth crossover is 
possible and brings you the finest in high fidelity music reproduction. 
Specification: Freq. response: 30 to 16,000 c.p.s. Resonant freq: 45 4., 10 c.p.s. 
Capacity: 10 -20 watts Sensitivity: 102 db /w. Voice coil impedance: 16 ohms 
Mechanical crossover freq: 1800 cps. Diameter: 121in. Depth: 31in. Voice 
Coil diameter: 21n. ONLY P. & P 
Baffle opening diameter: 11ín. $ 4/- 

MAIL ORDERS TO 
(DEPT. P.), 32a ('OPTIC STREET. 

LONDON, IV.C.I 

30 watts. Designed on an 
entirely new principle for light 
weight applications. Highly 
stableheat characteristics ensure 
long life and safety in use. The 
Model SPI features a removable 
handle that may be used to rover 
the tip and barrel to permit the 
iron to be carried safely even 
while hot. Supplied complete 
with Vinyl bag. mains lead and 
plug. All for only 18/9. 

SF -20 RADIO HEADPHONES 
Hi- impedance- 
2,000 ohms -general 
use headset. Black 
and Ivory plastic 
cased electromag- 
netic units with 
adjustable head- 
band for comfort- 
able fit. Individual 
listening for all 
types of applica- 
tions. Individually 
packed with flexible cord at- 
tached, 14/6. post paid. 

S P A R E VALVE K I T T 
Here's a 

Stir 
338ftand aIO __~ -_, 
Set own- -! 

OE. 

1 

ers! Case 
contain - 

ARP12 & 
1 A T P 4 a 
valves. 
Only 10 / -' 

I 

P. & P. 2/6. 

HI -FI IIE.- 1D1'IIONES 
These miniature HI- 

Fi phones 
use high 
q u a l i t y 

_ permanent 
1,11y ! magnetic 

; 
(I 

) 
, 

speakers 
with regu- 
lated voice 
coil. The 
soft rubber 

ear moulds give correct spacing 
for optimum acoustic load. Each 
unit has a built -in miniature Hi- 
FI transformer to ensure the 
finest music and voice reproduc- 
tion. Supplied free is a small 
transformer unit which steps 
impedance up to 4000 ohms. 
Only 15/-. P. & P. 2/6. 

CALLERS WELCOME AT 
87 TOTTENHAM COURT ROAD, 
LONDON, SV.l MUS 9606 
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HARVERSON SURPLUS Co. Ltd. PLEASE TURN 
FOR ADDRESS AND 

MORE BARGAINS 

2 BAND SUPERHET CHASSIS 
with Speaker ONLY £4.19.6 

Plus 6/6 Post & Packing. 

A quality 4 valve AC /DC superhet chassis made by a world famous 
manufacturer. Long and Medium wave coverage. Fitted with a 

cord and drum reduction tuning drive and attractive illuminated 
glass dial (size 64- x 24in.). Controls: Volume on /off, tuning and 
wave change. The receiver is self- powered, employing a mains 
dropper and a valve rectifier. Chassis dimensions 64 x 9 x 54in. 
high. Supplied complete with a good quality 5 -inch loudspeaker, 
valves (UCH42, UAF42, UL4I, UY41), AC /DC mains input lead, 
ivory knobs, etc. 
DON'T HESITATE, ORDER NOW! This unbeatable 
bargain is bound to sell out quickly at only £4.19.6, plus 
616 post and packing. 

COIL and TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 

3 I.F. Transformers, one oscillator coil, one driver transformer, 
and wound ferrite aerial (Med., Long and aerial coupling) 2816 
complete, post I / -, 6- transistor printed circuit board to match 
816, post 9d. Circuit diagram 1/6 extra. 

CONDENSER /RESISTOR PARCEL 
50 mixed P.F. Condensers and 50 mixed Resistors. An assortment 
of useful valves. All popular sizes -all new -a must for the service- 
man and constructor 

ONLY 10 - P. & P. I/- 

SPECIAL OFFER 54-in. LOUDSPEAKER SILKS 
Heavily woven in ivory and gold. Original price 35/- per yard 
length. OUR SPECIAL PRICE, 1316 per yard length. P. & P. 1/6. 

THE HARVERSON 6 TRANSISTOR 

* DIODE SUPERHET KIT 
A first class 2 wave band trans- 

istor superhet in kit form. * Printed circuit panel (size 84 
x 2ins,) * 3 Pre -aligned I.F. Trans- 
formers. * Output Transformer. * 5 inch 5 S2 Speaker. * High gain Ferrite rod aerial. * First grade G.E.C. transistors. * Car aerial socket. * Push /Pull output. * All parts sold separately. 

Owing to a fortunate purchase 
of components, all parts down to 
the minutest item with simple 
instructions. 

ONLY £5.9.6 PI & P/6 

SUPER TABLE RADIO 
CABINET 
A very fortunate 
purchase allows us 
to offer this quality 
table radio cabinet 
for only 18f6 (this 
cabinet cost the 
manufacturers 35/- 
each to make). The 
positions of the controls make it ideal for housing 
our 6 TRANSISTOR SUPERHET KIT described 
above. Beautifully finished in walnut and tygan. 

OUR PRICE 18'6 'L Plus 116 

ONLY O V P. & P. ins. 

E.M.I. 4 -SPEED 
PLAYER AND 

P.U. 

Heavy 81in. metal turn- 
table. Low flutter per- 
formance 200/250V 
shaded motor with 
tap at 80V for ampli- 
fier valve filament if 
required. Turnover 
LP /78 head. 

PRICE 89'6 
Plus 4;6 P. & P. 

BUILD THIS E.M. TUNER 
F.M. UNIT MARK II 

We proudly announce our MKII F.M. Tuner. This 
equipment combines quality (only specially selected 
top grade components are used) with simplicity of 
construction. The refinements provided, and the 
performance achieved are equal to many commercial 
models at twice the price. The completed tuner is 
supplied with an attractive metal front panel, finished in a choice of black crackle, glossy 
hammer green, or glossy hammer grey enamel. * F.M. Tuning Head by famous maker. * Guaranteed Non -drift. * Permeability Tuning. 
*Frequency coverage 88 -100 Mc /s. * OA81 Balanced Diode Output. * Magic eye tuning. * Smart front panel. * Two I.F. Stages and Discriminator. * Attractive maroon and gold 
dial (7 x Sin. glass). * Self- powered, using a good quality mains transformer and valve 
rectifier. * Valves used ECC85, two EF80's. EZ80 (rectifier) and magic eye.* Fully drilled 
chassis. * Everything 

£6e' f.trything 

supplied, down to the last nut and 

eó 
P 

& 
P, 

bolt. * All parts sold separately. Circuit diagram and 
illustrations, 16, post free. 

A FEW ONLY MARK I UNITS As previously advertised available £4.19.6 
Plus 8/6. P. & P. 

Metal case (with front panel as fitted to Mk II unit) available for Mk I owners, 251 -, P.P. 1/9. 
(Front panel only 1016, P. & P. 9d.) 
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978 PRACTICAL WIRELESS March, 1962 

HARVERSON SURPLUS CO. LTD. 
HARVERSONS 

GREAT OBSOLETE VuLVE LIST 
DON'T DISCARD THAT OLD SET! GET A NEW VALVE FROM US AND KEEP IT WORKING. -ALL VALVES NEW GUARANTEED IN ORIGINAL BOXES GENUINE MULLARD, 

MAZDA, MARCON , ETC. POSTAGE & PACKING 6d. PER VALVE. 
A3OD 9/8 CY32 11/- 213 
ARIA 9/8 D4 5f- EL31 
A50N 12/8 D41 10/8 EL32 
A70B 1218 042 10/6 EL33 
A700 1718 D43 1016 EL34 
A7OD 17/8 D63 51- EL36 
AC/PEN D433 10f- EL37 

28/3 DA41 10/8 EL38 
AC/HL 15/- DARIO 8/8 E1.60 
AO/ME 151- DC/HL 10/5 EMI 
AOP4 1818 DC 8G 10/. 2314 
A0/821 12/6 DD-PEN 2231 
AO/B(3 10/6 18/6 E12 
AC/62PEN DD18e.1818 EZ3 91- 

28/8 DD41 12/6 202 15/- 
A0152 18/8 D D 101 10/6 204 15/- 
A0/BYV17 DD207 10/6 2013 15/- 

18/6 130(120 10/6 FC130 151- 
AOITP 38/- DD4020 FW4/500 
AC/1E1118/6 10/6 8/6 
AC/VP116/- DDL-4 8/8 0T10 8/8 
A02HL10/6 DDT2 8/6 CTD4B10/6 
ACI2PBN DDT13 10/6 GTD4010/8 

17/6 DET19 5/6 GUI 22/- 
A03 10/6 131176 5/- GZ32 10/- 
A04 10/6 011101 8/- 1113 12/8 
AC6IPEN DLO 181- 3130 12/6 

10/8 DL72 12/6 1142 12/6 
A06/PEN- DL82 12/6 1163 12/8 
DD 12/6 DL810 10/8 11141D 12/8 

A08 10/6 D241 7/8 11024 10/6 
AGE2270 0020 10/8 H24101 

10/8 DC26 10/8 10/6 
ALI 816 De 8/- 1124106 
APPIA 8/6 DW2 12/6 10/6 
APP4B 17/6 DW4/500 HP4116 
APV4 8/6 18/8 10/8 
AR/788 5/8 EAB1 9/- HL13 15/- 
ART112 5/8 EB4 9/- 11L1S0 I5/- (5 Pin) 12/8 
A13120 126 21334 16 HL29 151- 

EBCS 18%8 111.41 18/. 7 
M13 

12/6 ATP4 5/- EBC33 5/- 11L41DD 518/PEN-4 
AW2 5/- EBC81 8/- 16/. (7 Pin) 18/6' 
AWS 6/- EBF11 9/- HL42DD MB/PEN B 
AWB 5/- 2/31121 18/6 18/- 18/61 
AZl 18/7 EC31 5/6 11L48 18/- M824 
AL2 18/7 EC50 81- 11L1SSDD (5 Pia) 12/8 
AZ11 18/7 2052 5/8 21/. M8P4 
AZ31 9/6 5063 6/6 imam 21/-(7 Pin) 10/6 AZ50 12/6 2054 5/8 EVES 18I-MU1 8/ 
B21 15/- 2090 18/- HV R2A 7/- 311314 8/- 
B36 16/- E0031 5/6 H W/9 18/6 214 18/ 
B65 7/2 20032 5/8 1(232 8/6 218 18/6 
BR201 10/- E0033 8/8 K300 8/8 217 18/6 
BE1050-50 SCHS 18/6 1(302 8/8 241 17/6 

10/- ECH34 5/- 1(402 8/6 2108 18/6 
BU900 101- ECHS6 51- 1{5018 12/6 2145 18/ Cl 12/6 EE50 4/- K70B 12/8 N1154 18/8 
010 12/3 E25 5/. KSOB 12/6 054B 7/- 
C6PENDD EF6 10/- 1C13032 10/6 0A4 8/- 

18/8 BPS 1818 1C111/1 10/8003 9/- 
010B 8/8 529 13/0 1(029 10/6 0133 8/- 
C200 8/8 EF11 18/8 K235 7/60x1 9l- 
C23B 8/8 EF37A 11/- KK2 10/8014 9/ 
C56A 12/6 2239 6/6 KK32 10/8 1.2 7/- 
CBLl 21/- EF60 5/- KT2 5/- P2 
CL4 21/- EF61 5/- KT24 10/.14 Pin) 7/- 
CV140 10/6 2254 61- KT31 18/- P220 9/- 
001092 6/6 EK2 8/8 KT39 10/. P220A 9/- OYl 18/6 EK32 8/8 KT33C 101-P240 9/- 
01710 18/8 EL2 5/- KT35 1818 P22Á 7/- 

MODERN VALVES-.Nearly every 

5/- KT38 28/- P41 9l- 
5/- ETD. 17/6 2215 9/. 
5/- KT42 22/- PAIR 9/- 

12/6 KT44 12/- PC/PEN 
15/- KT45 12/- (5 Pin Side 

18/6 KT55 12/- Terminai) 
18/0 KT66 12/6 18/6 
18/6 KT71 12/6 P1.33 18/- 
10/8 KT74 12/8 P212 7/- 
12/e KT78 12/6 PM2A 71- 
12/6 KTW63 6/8 PM2B '/- 
32/- KT/41 7/- P112111 12/- 
9/- KT163 7/- 221231 9/- 

1.12 6/- P243 9/- 
L21 6/. 2213A 9/- 
2,42 6/- P214 9/- 
1.63 8/- 241413% 
LP2 6/- 12/- 

R3 9/- 0251 12/- X24 211- BAUS 4/- 
R01 35/-13242 19/8 X410 141- 0134 á/- 
811A 9/- U309 18/6 1261 10/- 685 5/. 
8111) 9/. U339 14/- 2171M 12/- 687 0/- 
8-130 10/- 0403 15/- X8G 3/. 6B7M 7/9 
8215VM 9/- 114020 9/-161 0/- 0820 5/. 

1927 81- 
62J7GT 8/- 
691(7 

8/- 
6/- 

68Q7GT 9/- 
68YG 8/- 

8116 7/- UAF41 11/- 214 e/- RBAG 7/8 /907 8/- 8020 9/- U641 101-'/.21 6/- 611060 21/- 6T80 12/- 
81161 91- 0E1221 13/6 131 8/8 604 5/- 6050 71- 
8P! 91-1(01111 18/6163 7/1 605 6/- 61170 8/- 
BP4 12/8 UCL11 14/8 Zg6 15/- 605G 6/- 6)380 8/- 
8P4 (5 l'in 113134 18/-190 12/- 608 6/5 6V6OT 71- 
Met) 1218 CRAG 16/- 18159 12/- 608 12/- 6W70 9/- 
SP4B 12/e 011.3 18/- 18160 12/- 6086 12/- 6X3 6/- 
826 12/8 U07 1S/- 1A4E 8/- 60115 8/- 6X50 8/- 
8213 1218 UU8 23/. lASGT 6/. 6075 9/. 6228 6/- 
8P13C 12/8 U030/250 1A6 12/- 601 7/- (1Y6 5/. 
2PL! 1218 18/8 105 10/- 6D6 5/6 615 8/6 

LP4 8/- P3156 91- 2241 12/8 (10801250 1056T 12/- 6118 8/6 626112Z6 
LP220 Si- 22112M 9/- 9242 12/6 (4 Pin) 18/8 ID6 10/- 61)80 6/6 8/8 
LV138 10/- PMC2A 10/- SP130P i2/6 U111 15/- 125 10/- 621 18/9 ASE 17/8 
ME41 12/-PM22D 10/- 8P132 12/e UY31 15/- 1F50 10/- 6F50 9/- 7A7ß 11/- 
31E91 12/- P1124A 10/- 92141 1.216 V914 12/- 128 10/- 826G 7/- 7B8 14/- 
M114 7/8 P112431 10/. 8P210 12/6 213831111- 127 10/- 827 7/. 7C5 7/- 
111141 8/6 PM25 10/- 82215 12/6 251841112/8 1080T 16/. 828 9/- 706 7/- 
181141 P31202 101- 82220 12/6 VO4 12/6 1LA8 12/- 6280 9/- 7D3 9/- 
(5 Pin) 14/6 P21220 10/- 8P1320 12/6 VP2 10/- 1LB4 10/- 6211 16/- 7D7 9/- 
21114106 P312419 10/- 022220 12/6 VP2B 10/- 1L06 10/- 6212 3/6 7D8 9/. 

10/6 PP31260 8/- 88210 12/8 VP4 12/61LD6 4/- 6213 11/. 7K7 11/- 
111114M 8/- PP4 9/. 8T11 12/8 VP4A 18/8 1153 9/- 6214 12/- 727 ll/- 21KT4 P25/40010/- 81125 10/6 VP4 1Q5 9/- 6F13 14/- 7Q7 11/- 
(5 Pin) 14/8 PP13A 9/- U2150 10/6 (5 Pin) 10/6 184 9/- 6F32 10/. 7Y4 6/8 
2/1KT4 2235 9/- U2150A VP13A 12/6 1W4 9/- 608 5/- 8A1 6/6 
(7 Pin) 14/8 PP3521 9/. 10/6 VP22 8/6 1W4/350 0060 5/- 8D2 8/- 
ML4 7/8 PT-10 10/- T4D 10/8 17P23 5/8 14/6 806 3/- 9A1 9/- 
MLB 7/8 PT230 131 10/8 VP41 5/- 1W4I500 6MGT 3/- 91P2 4/- 
MPT42 18/. (4 PM 6/- T40 10/6 VP102 10/6 14/8 6GH7 6/- lODl 11/- MB/PEN 21230 TDD2Al2/6 VPTA 10/82A.3 8/6 625 5/- 10F14 11/6 

(5 Pin) 9/. TDD13 12/8 VPT4 10/82A5 8/6 8J5GT 51- 10214 18/- 
PV30 8/. DD2512/8 VR19 9/- 2D4A 8/8 627 7/. 1228 5/. 
2Y31 15/. TH130 12/6 VR53 7/6 2D4B 8/0 628 9/. 12A8 . 8/- 
PY32 14/- T11210 12/0 VR55 81621313 8/8 6280 7/- 12A117 7/- 
PZ30 18/. T11300 12/6 VR56 8/6 31313A 8/8 8,188 12/- 12A2d760T 
PEN4VA/5 TH232112/0 VR75 8/82D13C 12/8 6%8 8/- 12/- 

15/. TP22 12/6 VIt91 8/82-P 22/- 6K7 4/- 12ßE6 9/- 
PEN4VB TP23 12/6 17R9-' 8/6 2X2 4/8 61(70 41- 1208 9/- 

17/6 T226 12/8 VR116 8/ 2%21879 61(811 10/6 1225 4/- 
2E225 16/- P1340 12/6 VR135 8/ 9/8 8825 18/- 11J3GT 4/8 
P5N360 P2620 12/8 VR19 8/8 306 5/- 613G 18/6 1.237 9/- 

TeE4 12/8 VR137 8/8 3(36 8/- 6L7 8/8 121(7 5/- 
'C8P4 12/6 V10506 8/6 1)1 6/- 1.70 8/6 1228 11/- 
174 12/6 VR10530 4T21A 18/- 6118 12/- 1282.7 7/6 
TT11 12/6 8/6 4TP 12/. 6L19 18/8 12807 81- 
TT12 12/6 VT25 8/-4TPB 12/- 6LD20 14/- 1285"7 8/. 
1316 9/8 VT61 61- 4TBA 12/- 621 el- 12807 6/6 
017 We VT100 6/- 4T8P 12/- 6N7 7/- 12827 7/6 
1119 25/- VTI05 el-5B/251M 6N70T 7/- 128K7 6/- 

.1gggA 1718 121 8/- VT109 6/- 16/- 627M 7/- 128L? 9/- 66 11/- 
4687 1018 022 8/- VT119 6/. 3U40 el- 6P1 12/. 128Q7 9/- 67 11/- 

1723 12/8 VT136 6/.5Y3 6/- 6225 11/8 12827 8/- 61 11/- 4687A 10/8 
U91 9/8 VT20! 6/. 513 10/8 RP26 17I8 12987 8/. B1BT 11/- 815311/06 
U33 18/6 VT203 e/-5Z4 9/- 61'28 18/6 127.3 8/8 618PT 11/- 12/8 
U35 18/8 32c39 8/- 17A3 10/6 6Q7G 8/8 13SPA 12/- 62BT 11/- 7193 8/8 
U47 8/- VUlll 8/- (1A4 10I8 6R 9/- 13VPA 12/. 63132T 9/- 7475 8/6 
050 8/8 W21 046 10/6 613711 9/- 14E6 12/- 70LY 8/- 8012 12/6 
U52 8/8 (4 Pin) 9/- 6A613 10/8 88.4.7 8/- 14117 18/6 71A 8/- 9002 12/6 074 8/- W21 6A7 10/- 6807 7/- 14515 12/8 75 6/- Berretere 
U7R 81-17 Pin) 12/-6AeCT 8/6 611*7 8/- 15A2 8/8 76 8/- 101.050 
U81 12/- W61 12/- 6AB5 8/6 SIFT 111- 1502 8/8 77 8/- 14/1 
084 15/- WD40 12/- 6A27 8I8 68G7 8/- 18 8/8 78 3/. 1904- 

QP230 12/8 0201 15/- WT40 15/- eAC7 3/- 68117 8/- 19 818 79 8/- Philips 14/- type in stock at bargain erices. Write. call or ehone Por yoar needs. 

2S/- 
PEN40DD 

PEN44 23/- 
P5245 18/- 
PEN48 18/- 
PE2220A 

22/- 
P5N42822/- 
PEN453DD 

PENA417//6 
PENDD 
1380 (7 Pin) 

PENDD/ 
4020 22/- 
PT4 17/0 
QP21 8/- 
QP22B 8/- 
QP25 12/8 

19%3 dI8 
2022 18/6 
20P1 18/6 
211P4 18/6 
25A4G 10/- 
261.6 10/- 
2525 10/- 
25Y6G 10/- 
2524 9/6 
27 8/8 
28D7 8/- 
30217 7/- 
30LT 7/- 
3024 11/- 
31 12/- 
33 12/. 
34E 12/- 

35A5 17/6 
35E 17/6 
36ZA 17/6 
3515 8/- 

9/44 11j. 
40 11- 
4080A 14Ì- 
41 12/- 
41E 12/- 
41MD0 12/- 
416111F 12/-, 
41MHL 12/- 
412112 12/- 

80 0/- 
83 12/. 
84 12/- 
85A1 18/6 
87 12/- 
89 
117Z6GTEf 

154V 9/. 
164V 9/. 
202DDT 

18/8 
202PT 16/6 
2028TH 

202VPB18/8 
16/6 

203THA 
16/8 

21000 16/6 
210L2 10/6 
210VPA 

16/6 
21680 16/8 
220112T 

18/6 
220PT 1616 
220T 16/6 
290PT 16/6 
302 10/6 

41MP 12/- /PENé t 41MPG 121- 
4151PT 12/- M0 
41MT41R L 12/- 
41MTI 112/- 2/- 
41MXP 12/- 
418TH 12/- 
42 11/- 
42MPPEN 

17/6 
42MPT 11/- 8°..7. 
42/OT 17/8 832 8/8 
420TD ú/- 984 

916 428PT 11/- 
1130 8/6 9/8 

g 1701 8/8 

48U l0l- 1ß81 8/6 
5 10/- 10b0 8/6 

6 10/- 
2101 

8/8 
8jß 7E 

2161 7MG 1010/- /- 
OAS 11/- 2220TH18/8 
58 11/- 

402P 
18/8 

17 Pin) 18/6 
4811/ 8/6 
451U 8/8 
565 8/6 
68 8/6 
16-3T 818 
74 8/6 

F.M. TUNER HEAD 

A permeability tuned 
tuner head by a 
famous maker, sup- 
plied without valve 
(ECC85) 1816 plus 
1/9 P. & P. Valve 

8/6 extra. 

SPECIAL OFFER 
MIDGET 2 GANG CONDENSERS 
Polystrene cased, with built -in trimmers. Size I x 
1 x t'r ins. Not used, but removed from printed 
circuit boards. 

UNBEATABLE VALUE P.& P. 
2 for only '( I/- 

PUSH- BUTTON 
TRANSISTOR SWITCH 

A 3 push- button switch speci- 
ally designed for transistor 
radios. Button functions pro- 
vided are on -off, long and 
medium wave. The back of 
switch is also equipped with a 
rack for mounting a Ferrite 
Aerial. Easily worth IS' -, 
OUR PRICE ONLY 5 6 P. & P. 1 / -. 
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83 HIGH STREET, MERTON, S.W.19 
CHErrywood 3985'6 

QUALITY RECORD PLAYER 

AMPLIFIER KIT 

A top quality record 
player amplifier in 
kit form. This am- 
plifier (which is used 
in a 29 -gn. record 
player) has a printed 
circuit and has an 
internal fully 
smoothed power 
supply (input AC/ 
DC Mains) using a mains dropper and contact cooled 
rectifier. A flying panel is supplied accommodating 
BASS, TREBLE AND VOLUME - ON /OFF 
controls. 2 valves (UL84 and UF89) and linear out- 
put transformer give crisp reproduction from all 
records at 4 watts. Our price for the complete kit 
of parts (including valves) ONLY 59/6 plus P. & P. 6/6. Simple instruc- 
tions 1/6. (Free with kit). 

Introducing 
HARVERSON'S 

Monaural Amplifier Kit 
In response to numerous requests 
from delighted purchasers of our 
"SUPER STEREO KIT" we have 
proluced a "MONAURAL AMPLI- 
FIER" on similar lines. 
* A UCL 82 valve provides a triode 
amplifying stage, and a pentodc 
output stage (3 watts), enabling good 
amplification and sparkling repro- 
duction to be combined with physical 
compactness (amplifier size, 7 x dl 
x 61ín. high). 
* Modern circuitry design, good 
quality O.P. transformer (to match 
3a) keep hum and distortion to 
a low level. 
* The controls, volume on /off, and 
tone, are complete with attractive 
cream and gold knobs. 
* The amplifier has a built -in fully 
smoothed power supply, using a good 
quality mains transformer (A.C. 
mains only) and metal rectifier. 
* All you need is supplied including 
easy to follow instructions which 
guarantee good results for the begin- 
ner and expert. All components. 
leads, chassis, valve, knobs, etc., 
are first grade items by prominent 
manufacturers. 
OUR PRICE I 
Plus 4/6 Post and Packing. 39 6 
51n. LOC IISPE FZEIL 'l'Ii st 1'l' 14/6 -EXTRA 
A1,1. PARTS 5111,1) SLI'ARATF1.1 

39/6 

SPECIAL OFFER .. 
6 TRANSISTOR RADIO IN KIT FORM 
Special offer. Limited quantity only of new ex- manufacturer's 
parts to make a 6 transistor 2 wave band superhet chassis. 
Ideal for portable or table radio. All parcs including transistors 
ferrite aerial, printed circuit, etc., but 
EXCLUDING speaker and cabinet. 

Few Only. P. & P, 2/6 
Simple instructions I/6 (Free with kit). £4.19.6 

THE HARVERSON COMPLETE j .,O.[ 
F.M,/V.H.F. RECEIVER KIT LV 7 v 
AT LAST -A COMPLETE F.M 
RECEIVER IN KIT FORM I 

Specially designed with the home 
constructor in mind, this kit. 
enables the construction of a 
completely sell -contained V.H.F. 
receiver, at fraction of the normal 
cost of comparable equipment. 
This is basically a quality self - 
powered F.M. tuner plus 2 
separate audio amplifier stages, 
and output transformer and 
speaker. * F.M. Tuning Head by famous 

maker. 
* Guaranteed Non -drift. 
* Permeability Tuning. 
* Frequency coverage 88-100 

Mus. 
* OABI Balanced Diode Output. 
* Two I.F. Stage and Dis- 

criminator. 
* Self powered using a good 

quality mains transformer and 
valve rectifier. 

* Valves used ECC85, two 
EF80's, ECL82 and EZ80 
(rectifier). 

* Fully drilled chassis. 
* Good quality speaker. 
* Well designed output trans- 

former. 
* Attractive maroon and gold 

glass dial. 
* Two output stages (using 

ECL82). 
* Everything supplied, down to 

the last nut and bolt. 
* Compact size. 
* All pares sold separately. 
OUR PRICE 

>E6. 19.6 
PPluss 44/6 

14 WATT HI -FI AMPLIFIER 
KIT 

A kit designed to meet 
the exacting require- 
ments of the radio 
enthusiast, yet remain 
within the price range 
of. the average construc- 
tor. A stylishly finished 
monaural amplifier with 
an output of 14 Watts 
from 2 'EL84's in push 
pull. Super reproduction 
of both music and speech 

(Frequency response ±3dB c /s-60 Kc /s with negligible hum.) 
Separate inputs for mike and gram allow records and announce- 
ments to follow each other and make this amplifier ideal for 
small halls, youth clubs, etc. Fully shrouded Ultra Linear 
output transformer (to match 3 -15 I) speaker), and fully 
shrouded mains transformer (these alone are worth over 
L3.10.0). 2 independent volume controls, and separate Bass and 
Treble controls are provided, giving good lift and cut. Valve 
line up 2 ELB4's, ECC83, EF86 and EZ80 rectifier. All parts down 
to the last nut and bolt, including valves, knobs, heavy gauge 
metal chassis finished in glossy hammer green enamel, mains 
and output transformers finished to match. 
P. P. 6/6 ,freele instruction kit). £6.19.6 booklet I/6, free with kit). ONLY 

All parts sold separately. 
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I. 3- TRANSISTOR POCKET RADIO with MINIATURE SPEAKER. FERRITE 
ROD. and 2 GERMANIUM DIODES. The only 3 transistor radio available at 
the price. Build It in 1 evening) Tunable over 51/L waves. Complete with 
easy -to- follow instructions and all componente (lees batten. obtainable 
anywhere 1 /3). 27/6. P. A P. 2/0. (Ab parts available sepnrateiy.) 

2. LINE E.H.T. TRANSFORMERS. Built-in line width control. 14k V. Scan cob. 
90in. deflection ou ferrite yokes. Frame U.P. transformer pi. 180V smoothint 
condenser, suitable for 14in., 17 /n. or 21in. tubes. With circuit diagram. 99/1 
plus 4/6 P. & P. As above, but for 625 Ones, 22.10.0, plus 410 P. A P. 
Suitable Focus Magnet (state tube). 10f- pian Si- P. A P. 

3. OSCILLOSCOPE for D.C. and A.C. APPLICATIONS. A blab gain 
extremely stable differential Y- amplifier (80 mV /C.M.L Provide amply 
sensitivity with A.C. or D.C. Inpute. Especially suitable for measurements of 
transistor operating conditions where maintenance of D.C. levels le of para- 
mount important. Push -pun X ampliüer: Fly -back enppeesefon: Interna. 
Tine-base scan Waveform available foi external use; putes output evanable 
toi checking TV line O,P Transformera, etc. Provlolon for esteront -1 /P 
and C.R.T. Brightness Modulation. A.C. naine 200/250 v. 115.15.0, P. A P. 
81- or 801- deposit 

' 
plus P. e P. SI. and 12 monthly payments of 2818. 

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TUBE. 
4. A.C.'D.C. POCKET MULTI -METER KIT. 21x. moving coil meter, scale 

calibrated in A.C. /D.C. volte ohms and milnampe. Voltage range A.C.ID.C. 
0 -50, 0- 100, 0 -250, 0.500. Milliampe 0 -10, 0.100. Ohms range 0. 10,000. 
Front panel, range switch, wirewound pot (for ohms zero setting), toggle 
switch, resistor and rectifier. 19 /0. P. & P. 'l -. Wiring diagram 1/.. free 
with parrs. 

5. CHANNEL TUNER. Will tune to all Band 1 and Band III stations. Complete 
with P.C.C.t4 and P.C.F.00 valves (In series) I.F. 16 -19 or 33.38. Can be 
modified as an aeriai converter inetrucrions supplied). 82/6, plus 4/. P. & P. 
HEATER TRANSFORMER to suit above, 200.250 v., 6 / -. plus 2i- P. & P. 

6. MAINS TRANSFORMERS. All with tapped primaries. 250.500 v. 70 mA 
6.3 v. 2 amp. 10,6. P. A P. 31-. 280.4 -280v. 70mA 6.8v. 2A, 6.3v. lA 1016. 
P. A P. 3 /.. 280 -0.280 120mA 0.3v. 2A. 6.3v. 3A, 1716. P. & P. 3 /6. 

7. WOLSEY 3- ELEMENT FOLDED DIPOLE. I.T.V. Aerial leer mounting 
bracket for external use, complete with 12 yds. of coaxial cable, 161. 
P. & P. 4 / -. 

9. SIGNAL GENERATORS. Cash 86.19.6 or asp- deposit and 6 monthly 
payments of 21/8, P. & P. 5 /6. Coverage 100 he /s to 100 Male on funda- 
mentals and 100 Mo's to 200 Me'e on harmonica. Case 10 e 64 x sein. 
Three miniature valves and Metal Rectifier. A.C. maws 200/250 v. Inter- 
nal modulation of 400 c.o.s. to a depth of 30 per cent. Modulated or 
unmodmated R.F. output continuously variable 100 miWvolt. C.W. 
and mod. +witch, variable A.F. output. Magic eye as output indicator. 
Accuracy + 2 per cent. 

10. SIGNAL GENERATORS. Cash 14.19.6. P. & P. 5/6. Coverage 120 hole 
to 84 Mc /e. Cabe 10 x 61 x 491n. Size of scale 6j r 8jm. 2 valves and 
rectifier. A.C. mains 230.250 v. Internal modulation of 400 c.p.e. to a 
depth of 30 per mot, modulated or unmodu/ated R.F. output contlnhouely 
variable 100 mU/Ivotte. C.W. and mod. switch variable A.F. output and 
moving coil output meter. Accuracy i 2 per cent. 

11. BATTERY RECORD PLAYER AND AMPLIFIER. 45 r.p.m. "Star' 
motor "Acoe" crystal pick-up, 3 transistor posh -pull amplifier complete 
with transistors. Output 500 milllwatts, 49/6. P. A P. 4/-. 

18. 8-watt PIISH -PULL 6 VALVE AMPLIFIER. A.C. melee 200 -250 v. 
Size 104 r 61 x 2jin. 5 va/vee. For ose with all makis and type of pick -up 
and mike. Negative feed back. Two inputs, make and gram. and controle 
for same. Separate ()patrols for Bass and Treole lift. Response flat from 
40 cycles to 15 kols, } 2 db; 4 db down to 20 kc /e. Output 8 watts at 5 psi 
cent total distortion. Noise lever 40 db down all hem. Output transfomiei 
tapped for A and 15 ohms speech coils. For use with Std. or L.P. records 
musical instruments such as guitare, etc. Suitable for small halle, 18.19.6. 
P. & P. 6 / -. Crystal mike to suit 16 /-, P. A P. 21 -. 8in. P.M. Speaker to 
suit 12/6, P. & P. 21 , 

IS. B.S.R. MONARCH IIAS WITH FUL-FI HEAD. 4- speed, playa 10 records, 
121n., loin., or 7 /n. at 16, 38, 45 or 78 r.p.m. Intermixes 7/n., 10in. and 
121n. records of the same speed. Has manual play position: colour, Drown. 
Dimenelons: 12I r 101m. Space required above baseboard 49in. below 
baseboard 19 /n. Fitted with Fab -Fl turnover crystal bead. 56.19.8, P.& P.5 /6 
With Stereo Head 17.19.8. P. & P. 5/8. 

14. TRANSISTOR TESTER. For both P.N.P. and N.P.N. transistors incorpora 
tine moving coil meter. lu metal case, elze 43 x 31 x 1 jam Scare marked u 
gain and leakage. 19/6, P. & P. 3/, 

U. PUSH -PULL OUTPUT STAGE Incluelve of transistors with input anal 
output transformers to match 3 ohms speech cull, suitable for lose with in 
POCKET RADIO. Kit of parte, including transistors. 19 /6. P. & P. II -. 
Wiring diagram 1/6, free with pate. 

16. PORTABLE AMPLIFIER. On printed circuit for A.C. Mains 200/250 v. 
Sire 4 x lin. with tone and volume control. Complete with Valves: 
ECL82 and EV80. Output 2 watts. 39/6, P. A P. 3/ -. 

RADIO & T.V. COMPONENTS': 
(Acton) LTD. 

23B HIGH STREET, ACTON 
LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DISPATCHED OUTSIDE U.K. 
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Tel: Mitcham 6201 

Open Daily to Callers 

PRACTICAL WIRELESS 981 

All Valves Brand New 

and Fully Guaranteed 

211 STREATHAi9 ROAD, MITCHAM, SURREY 
Special 24 Hour Express Mau Order Service 

AC2PEN2I'- ECC9I 41- EZ35 61- PCF80 9'6 UI'_ 9'- UY85 7/- 5Z4GT 1216 6LD20 14'- 2C8 816 
AC2PEN ECF80 816 EZ40 71- PCF82 71- U14 91- VMS4B 1216 6A7 91- 6P25 10/6 215GT 
OD 211- ECF82 816 EZ4I 71- PCF84 I6'- U22 8'- VP4 IV- '6A8G 816 6P28 I7/6 2J7GT 816 

ACTP 321- ECH3 211- EZ80 7'- PCF86 IS'- U24 21'- VP4A 1716 6A8GT 13/6 6Q7 616 2K7GT S'- 
ACVPI 1716 ECH2I 22'- EZBI 71- PCL82 9'6 U25 12/6 VP4B 17/6 6AB8 9/- 6Q7GT 816 2K8GT 10'- 
AZ 151- ECH42 916 EZ90 71- PCL83 1216 U26 10'- R10530 7'- 6A18 916 6SA7 71- 2Q7GT 616 
AZ31 101- ECH35 101- E1148 2'- CPL84 10'6 U27 81- VR15030 71- 6AK5 5'- 6SG7 71- 2SA7 8'6 
B36 101- ECHBI 81. FC2 2I'- PCL85 16'- U31 9'- VU39 91- 6AK8 7'6 6SH7 61- 2SK7 
CIC 12'6 ECH83 8/6 FC2A 211- PENA4 1716 U35 1716 VUIII 2'6 6AL5 6'- 6517 6'6 2SQ7 8/6 
CBL3I 21'- ECL80 9'- FC4 IS'- PENB4 17/6 U37 1716 VU120 216 6AM5 5'- 65K7 5'6 251.7 8'- 
CCH35 211- ECL81 10r- FCI3 21/- PEN4DD U43 816 W61 1I'- 6AM6 41- 6SL7GT 61- 2S N7 10'- 
CL33 1816 ECL82 916 FCI3C 211- 2S'- U45 I0'- W76 51- 6AN5 7/6 6SN7GT 5/6 3D3 1216 
CYI IS'- ECL83 121- FW4/500 91- PEN4VA U47 1216 W77 41- 6AQ5 6'6 65Q7 816 4H7 101- 
CY31 1519 EF6 211- FW4/800 91- 17/6 U50 7'6 W81 61- 6AQ8 9/3 6U4GT 10'- 4R7 10'- 
077 41- EF9 21'- GZ30 10/6 PEN36C211- U52 4'- W8IM 61- 6AT6 6'- 6U5G 7/6 457 151- 
DAC32 9/6 EF22 141- GZ32 1016 PEN45 101- U76 716 Xi7 8'6 6AU6 91- 6V6 4/6 9AQ5 81- 
DAF91 716 EF36 4'- GZ33 1913 PEN45DD U78 416 X18 91- 6B8G 31- 6V6GT 8'- 986G 21'- 
DAF96 819 EF37 81- GZ34 1316 2216 U191 I5'- X41 15'- 6BA6 6/- 6X4 4/6 20DI 10'- 
DCC90 14/6 EF37A 8'- GZ37 19'3 PEN46 5'- U251 1216 X61 12/6 6BE6 6'- 6X5 4'6 20F2 17/6 
DF33 10'- EF39 41- HABC80I0'- PEN453DD U281 181- X61M 22/6 6BG6G 17'6 6X5GT S'- 20L1 17/6 
DF91 , 41- EF40 IS'- HL4IDD816 27/6 L1282 19/6 X65 I2/6 68H6 8'- 6X6 IS'- 20PI 25'- 
DF92 7'- EF41 81. HL92 816 PENDD4020 U301 22/6 X76 I2'6 613J6 6'- 630L2 10'- 20P3 2S'- 
DF96 816 EF42 101- 1-IL133D0 251- U329 1216 X76M 1216 6BQ7A 12/6 7B5 12/6 20P4 221- 
DF97 916 EF50A 41. 101- PL33 IS'- U339 IS'- X78 211- 6BR7 1216 7B6 I0'- 20P5 25/- 
DH63 6/- EF50E 316 HN309 201- PL36 IS'- U403 101- X79 21'- 6857 12/6 7B7 816 21B6 I21- 
DH77 71- EF80 51- IW4/35010'- PL38 211- U404 I0'- Y61 101- 6BW6 71- 7B8 8'- 25A6 81- 
DK32 II16 EF85 5'- 1W4/50010'- PL8I 121- U801 29'- Y66 9/6 6BW7 Si- 7C5 8'- 25L6 81- 
DK91 8/- EF86 1016 KT33C 8'- PL82 81- UABC80 71- Z63 716 6BX6 Si. 7C7 8'- 25Y5 8'- 
DK92 8'6 EF89 91- KT36 17/6 PL83 1016 UAF42 816 Z66 10'- 6C4 316 7C7 81- 25Z4 716 
DK96 816 EF9I 4'- KT5S 17/6 PL84 9/- UB41 716 Z77 41- 6CSGT 8'- 7D3 1St- 25Z5 8'- 
DL33 816 EF92 41- KT6I 9/6 PL820 18/- UBC4I 816 Z152 5/- 6C6 6/6 7D5 IS/- 2526 8/- 
DL35 1016 EF95 716 KT66 15'- PM24M 13/6 UBC81 101- ZD17 8/- 6C9 12/6 7D6 IS'- 27SU 17/6 
DL92 716 EF97 1216 K176 10'- PX4 IS'- UBF80 8'6 ZD152 816 6CD6G 321- 7D8 151- 30CI 9/6 
DL93 71- EF98 101- KT8I 1St- PX25 25'- UBF89 716 0Z4 S1- 6CH6 10'- 7H7 7/6 30F5 10r- 
DL94 8/- EF183 181- KT88 211- PY31 151- UBL2I 211- A7 I I /6 6D2 4'- 7K7 816 30FL I 1016 
DL96 816 EF184 141- L63 5'- PY32 12'6 UCC84 1016 CI 8'6 6D6 516 7Q7 IO/- 30L1 9/6 
EA50 21- EK32 816 LN152 91- PY80 7/6 UCC85 716 C2 91- 6E5 10'- 7R7 I21- 30L15 1116 
EABC80 61- EL2 21'- LN309 1216 PY81 7/6 UCF80 1316 C3 9/6 6F1 IO'6 757 10/- 30P4 21'- 
EAC9I 41- EL3 2I'- LZ319 12/6 PY82 7/6 UCH21 211- C5 10/6 6F6 6/9 71'4 7/6 30PI2 10'- 
EAF42 916 EL6 211- MKT4 1716 PY83 816 UCH42 9/6 D5 8/6 6FI1 101- 8D3 41- 30P16 , 9'- 
EB34 2/6 EL32 4/6 MS4B 1716 PZ30 18'6 UCH81 81- D6 101- 6FI2 41- 9BW6 12/6 30PLI I51- 
EB41 7/6 EL33 10'- MVSPEN QS9510 I0'- UCL82 101- HS 916 6F13 101- OCI 1216 30PLI3 12/6 
EB91 4/- EL34 IS'- 17/6 QSI50I5 101. UCL83 13/6 L4 Sr- 6F14 10/- 0C2 1716 35L6GT 8/6 
EBC3 211- EL35 I0'- MVSPENB R2 10'- UF4I 716 LNS 4/6 6F15 1216 OF' 151- 35W4 716 
EBC33 416 EL37 1716 17/6 R3 10'- UF42 7/6 N5 916 6F19 1216 OF3 15'- 35Z3 1016 
EBC41 91- EL38 211- MUI4 9'- R12 8/6 UF80 71- R5 7'6 6F23 1016 OF9 1216 35Z4 7/6 
EBC8I 10'- EL4I 101- MX40 I5'- R16 1716 UF85 716 S4 8'- 6F33 5/6 OLD II I5'- 35Z5 816 
EBF80 8/6 EL42 10'- N18 8/- R19 19'- UF86 12/6 S5 7/6 6H6 21- OLD 12 101- 40SUA 15/- 
EBF83 816 EL8I 12/6 N37 14'- R20 191- UF89 616 T4 4'- 6J5 4/6 OP13 IS'- 415TH 21/- 
EBF89 816 EL84 6/9 N78 1716 5130 716 UL41 816 U5 519 6J5GT 416 OP14 191- 42 1216 
EBLI 22/6 EL85 101- N108 18/- SP41 3/6 UL44 211- 2P 2419 616 316 0P18 IS'- 5005 10'- 
EBL21 22'- EL90 B/6 N308 20'- SP61 316 UL46 14/6 3A4 5'- 617 5'- IDS 23/6 50L6 816 
EBL3I 2116 EL9I 41- N339 IS'- SU2150 25'- UL84 71- 3A5 10/6 6J7GT 716 2A6 6/6 50CD6G 
ECC34 15'- EL95 1016 N369 10/6 SU2150A UL85 716 3Q4 8'- 6K7 21- MI-18 91- 36/6 
ECC35 8r- EM80 8/6 OD3 5'- 25'- UM80 1016 3Q5 9/- 6K7GT 8/6 2AT6 716 53KU 12/6 
ECC40 211- EMS! 8/6 0Z4 516 T41 IS'- URIC IS'- 3S4 71- 61(8 5'- 2AT7 Sr- 75 81- 
ECC81 519 EM84 916 P2 101- TDD4 12'6 UU6 19'- 3V4 81- 6K8GT 916 2AU7 816 78 716 
ECC82 816 EM85 I0'- PABC80 131- TDDI3C UU8 21'- 5U4 4/- 6K25 18'- 2AX7 716 80 91- 
ECC83 716 EYSI 8/6 PCC84 91- 1716 UU9 7/6 5V4 719 6LI 13'- 2AU6 1716 B5AZ 1216 
ECC84 816 EY8I 8/6 PCC85 916 T1-14I 241- UYIN 1216 5Y3 8/6 6L6 7'6 2BA6 716 185 BT 301- 
ECC85 8'- EY83 I51- PCC88 IS'- TY86F 12/6 UY21 15/6 5Y3GT 8'6 6L18 IO/- 2BE6 7/6 305 916 
ECC88 17/6 EY86 8/6 PCC89 916 U10 91- UY41 716 5Z4 9/6 6L19 1716 2BH7 101- 807BR Si. 

METAL RECTIFIERS SPECIAL OFFER 
RMI 513 14RA 1-2-8-2 17/6 (FC3I) 14A97 25'- EABCBO 61-, EAC9I 4'-, EB9I 4'-, EBF89 8/6, ECC8I 5/9, 

RM2 7/6 16RC I-I-16-I 816 14A100 27'- ECC85 8'-, ECC9I 4'-, ECH81 8'-, EBC33 4/6, EF39 4'-, 
EF50 316, EF80 S'-, EF85 S1-, EF91 4'-, DF9I 41-, EL84 619, 

RM3 7/9 I4RA I-2-8-3 191- (FC31) I6RD 2-2-8-I 12r- PCC89 9'6, PL84 9'-, UABC80 71-, UBF89 7/6, UF4I 716, 

RM4 I4'- IBRA I-I-16-I 616 (FC116) I6RE 2-I-8-I 816 UL41 816. UF89 6/6, UL84 71-, UY85 7'-. W81 6/-, 
0Z4 Si-, 5U4 41-, 6AQ5 616, 6BA6 61-, 6BE6 Si., 

' RM5 19'6 I8RA I-2-8-1 111- 18RA I-1-8-I 416 6D2 4'-, 6K7 2'-, 6K8 Si., 6L6 716, 6Q7 616, 65L7 6/6, 
I4A86 17/6 I BRD 2-2-8-I 151- (FC 124) 65N7 516, 6V6 4'6, 6X5 S'-, 8D3 4'-, 807 51-, 12AT7 S'-, 

12A1-18 9/-, 128A6 716, 128E6 7'6, 12K7 S1-, 12Q7 6/6. 

TERMS OF BUSINESS C.W.O. or C.O.D. 
2/9 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. PER VALVE 

OBSOLETE VALVES A SPECIALITY. 
QUOTATIONS GIVEN ON ANY TYPE 

NOT LISTED 
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R.S.C. HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST, CAN RE ASSEMBLED IN HALF AN HOUR 
The Recorder incorporates the Latest Collaro Studio Tape Transcriptor. The Linear LT45X High 
Quality Tape Amplifier listed £12.12.0 High Flux P.M. Speaker listed 30/ -, empty Tape Spool, a Reel of Best quality Tape listed 2218. and a Handsome Portable carrying Cabinet with latest attractive two- tone polychrome finish, size 18 x 13 x 91n. high, listed 84.10.0, and circuit. Total cost if purchased individually approximately 54o. Performance equal to units in the 860 -£80 class. S.A.E. for leaflet. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT -IN" TONE 
CONTROL PRE -AMP STAGES 
Two input sockets with associated 
controls allow mixing of "mike" and 
gram, as in A10. High sensitivity. 
Includes 5 valves, ECC83. ECC83, 
EL84, EL84, 5Y3. High Quality sec- 
tionally wound output transformer 
specially designed for Ultra Linear 
operation and reliable small con- 
densers of current manufacture. IN- 
DIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". 
Frequency response + 3 D.B. 30 -30,011 
cis. Six negative feedback loops. 
Hum level 60 D.B. down. ONLY 23 
millivolts INPUT required for FULL 
OUTPUT. Suitable for use with all 
makes and types of pick -ups and 
microphones. Comparable with the 
very best designs, For STANDARD or LONG PLAYING RECORDS For 
MUSICAL INSTRUMENTS such as STRING BASS, 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- 8-7in. For A.C. mains 200 -250 v. 50 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 8 Gns. Carr. 
(Or factory built 5U- extra). 10 /- 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9, and 9 monthly payments of 24/9. Send 
S.A.E. for illustrated leaflet detailing Ready -to-assemble Cabinets. Speakers. Micro- 
phones, etc., with cash and credit terms. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
Phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity is 50 milli- volts, suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation of "lift" 
and "cut ". Provision is made for use as straight 
(monaural) 10 watt amplifier. Valve line -up ECC83, 
ECC83, 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, ready for use, for 59/6 extra. 

252 
GNS. 

Carr. 
17/6 

H.P. TERMS. Deposit £5.7.8 and 12 
monthly payments of 2 ens. Cash price 
it settled in 3 months. 

R.S.C. BATTERY CHARGING EQUIPMENT 
HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps. variable output. 
Consisting of Mains Transformer 
0-200- 230 -250 v.: F.W. (Bridge) 
Selenium Rectifier: Ammeter. 
Variable Charge Rate Selector 
Panels. Plugs, Fuses, Fuseholder 
and circuit. 59/8. Carr. 416. 

DEAF AID EARPIECES. Low 
Impedance with lead. 8/9. High 
Impedance Crystal 8/9. 
MICROPHONE INSERTS. Crystal 
type 6/9- 

SOLDERING IRONS. 230 -250 v. 30 
Watts. First quality. For Radio 
work, 19/9. Spare elements and bits 
available. 

R.S.C. MAINS TRANSFO 
Interleaved and Impregnated. Prim- 
aries 200 -230 -250 v. 50 c /s. Screened 
TOP SHROUDED DROP THItOUGII 
250-0-250 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a.. 1719 
350-0-350 v. 80 mA, 6.3 v. 2 a. 5 v. 2a.. 18/9 
250-0-250 v. 100 mA, 8.3 v. 2 a, 6.3 v. 1 a 21/9 
250-0-250 v. 100 mA, 6.3 y.3.5 a, C.T. .. 19/9 
250-0-250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 25/9 
300-0-300 v. 130 mA. 6.3 v. 4 a, 6.3 V. 1 a, 

for Mollard 510 Amplifier .. .. 29/9 
300-0-300 v. 100 mA, 6.3 v. 4 a, 6 v. 3 a.. 28/9 
350 -0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 28/9 
850 -0-350 v. 100 mA, 6.3 v. 4 v. 4 a. C.T. 

0 -4-5 v. 3 a.. .. 28/9 
3504350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a.. 29/9 
FULLY SHROUDED UPRIGHT 
250 -250 v. 60 mA. 6.3 v. 2 a. 9S -6.3v. 2a, 

Midget type 21- 3-310. .. 17/11 
250-0-250 v. 100 mA, 8.3 v. 4 a, 5 v. 3 a.. 27/9 
3004300 v. 100 mA, 6.3 v. 4 a. 6 v. 3 a 27/11 
350 -0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a 27/11 
3504350 v. 150 mA, 8.3 v. 4 a. 5 v. 3 a.. 35/9 
425-0 -425 v. 200 mA, 6.3 v. 4 a, C.T. 

6.3 v. 4 a, C.T., 5 v. 3 a .. .. 49/9 

Assembled 
6/12v. 4 -5 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor plug for 6 v. or 
12 v. charging. Lou- 
vred steel case with 
stoved blue hammer 
finished. Fused 
and ready for69/9 
use with Carr. 5/- 
mains and output leads. Terms: 
Deposit 13/3 and 5 
monthly payments 
13/3. 6/12 v. 3-4a.. all 
facilities as above. 
Only 59/9, caryr. 3/9. 

R'-ERS ii GUARANTEED J 
FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c /s. primaries 6.3 v. 
1.5 a, 5/9: 6.3 v. 2 a. 7/8; 0-4 -6.3 v. 2 a. 7/9; 
12 v. 1 a, 7/11: 6.3 v. 3 a, 8 /11; 6.3 v. 8 a. 
17/8: 12 v. 1.5 a twice. 17/8. 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 
Small Pentode, 50000 to 30 .. .. 3/9 
Small Pentode 7/8,0000 to 30 .. 3/9 Standard Pentode 5,0000 to 30 ., 5/9 Standard Pentode 7/8,000 to 30 ., 5/9 
10.9000 to 30 5/9 Push -Pull 8 watts, EL84, or 6V6 to 

30 or matched to 150 9/9 Push -Pull 10-12 watts to match 6V6 
or EL84 to 3-5-8 or 150 . 19/9 

Following types for 3 and 150 speakers: 
Push -Pull 10-12 watts 6V6 or EL84 .. 18/9 
Push -Pull 15-18 watts, 6L6, ßT66 .. 22/9 
Push -Pull for Mullard 510 Ultra 

Linear 
Push -Pull 9t watts, sectionally 

wound, 6L8. KT66, 807 etc. .. .. 49/9 

BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ -. 
Low Impedance Erase, 12/8. 
TELEVISION RECTIFIERS 250 v. 
200 mA. small size. Only 8/9 each. 
COLLARO CONQUEST 4 -SPEED 
AUTO -CHANGER, with high fidelity 
Studio pick -up. Latest model. For 
200 -250 v. 50 c.p.s. A.C. mains. Our 
price £6.19.8. Carr. 5/6. 
COLLARO RC 457 4 SPEED MIXER 
AUTO -CHANGERS. Turnover Studio 
Pick -up head, for 200.250 v. A.C. £7.19.8. 
Carr. 4/8. 
THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 valve long and medium 
wave 200.250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
8X7. SP6L 6V6G. Selectivity and quality 
excellent. Simple to construct. Point-to- 
Point wiring diagrams, instructions and 
parts list. 1/9, maximum building costs 
£4.19.8. inc. attractive Walnut veneered 
wood cabinet 12 x 61 x `(lln. 
G1.3A MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto change unit. Output for 2-3 ohm 
speaker. For 200 -250 v. A.C. mains. Size 
111 x 21. x 21in. Controls: Vol. and Tone 
with switch. Only 59/6. 

All for A.C. Mains 200- .250v., SOccs. 
Guaranteed 12 months. 

.\SSEMIt LED BATTERY CHARGER KITS CHARGER Consisting of Mains Trans- 
8 v, or 12 v. former. F.W. Bridge. Metal 

2 amps. Rectifier, well ventilated steel 
case. Fuses. Fuse -holders, 
Grommets, panels and circuit. 
Carr. 3/6 extra. 
8v, or 12v. 1 amp 24/9 
As above, with Ammeters 32/9 
6 2 amps 25/9 
8v. or 12v. 2 amps 31/6 
6 v. or 12 v. 2 amps. inclu- 

sive of Ammeter 42/9 
6 v. or 12 v. 4 amps 49/9 
e v. or 12 v. 4 amps. with 
Ammeter and variable charge 
rate selector 59/9 
CHARGER AMMETERS. 
0-1.5 a., 0-3 a., 0-4 a.. '0-7 a.. 
0-25 a., 0-60 a. 8/9. 

Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Ready for use with mains and output 
leads. 
Double Only 
Fused. 
Carr. 3/9 49 9 

MIDGET MAINS 
Primaries 200 -250 v. 50 c /s. 
250 v. 60 mA, 6.3 v. 2 a . .. .. 11/9 
250-0-250 v. 60 mA, 6.3 V. 2 a. .. .. 12/9 
Both above size 21 x 21 x liins. 
SMOOTHING CHOKES 
150 mA, 7 -10H 250 ohms .. .. .. 11/9 
100 rnA. 10 H 200 Ohms .. ,. .. 8/9 
80 mA, 10 H 350 ohms .. .. .. 8/9 
60 mA, 10 H 400 ohms .. 4/11 
PA RMEKO POTTED TYPES 
200 mA, 12 H 100 ohms .. .. .. 10/9 
120 mA, 30 H 200 ohms .. .. .. 16/9 
120 mA, 8 H 50 ohms .. 13/9 
CITA RGEIt TRANSFORMERS 
All with 200- 230 -250 v. 50 c/s Primaries: 
0-9-15 v. 11 a. 11/9: 0-9 -15 v. 2 a, 14/9; 0 -9-15 
v. 3 a. 18/9: 0 -9-15 v. 5 a, 19/9; 0 -5-15 v. 
6 a, 23/9: 0-9 -15 v. I a. 28/9. 
AUTO (Step up /Step down) TRANS; 
0- 110/120 -230/250 v. 50-80 watts, 13/9. 
250 watts 39/9 v. 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
120:1 high grade, clamped. 8/9: 120:1 
Potted. Mu -metal screened, 9/9. 
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R.S.C. HULL, LIVERPOOL, LEEDS, BRADFORD, MANCHESTER 

R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT WITH TWIN SPEAKERS 
A complete set of parts to construct a good quality Stereo amplifier with 
an undistorted output total 6 watts. For A.C. mains input of 200 -250 v. 
Outputs for matched 2-3 ohm speakers. Sensitivity 130 m.v. Ganged uns. 
Vol. and Tone Controls. Preset balance control. Full instructions 
and point-to -point wiring diagrams supplied. Carr. and pkg. 5/- 
STEREO EQUIPMENT OFFER- 
Comprising 
matched 8in.L /Speaker 
and Acos T/O Stereo head Carr. 7/8. 
suitable most pickups. 
PICK -UP ARMS complete with Hi -Fi 
turnover crystal head. Acos GP54. Limi- 
ted number brand new, perfect at approx. 
half price. Only 29/11 - 

ACOS CRYSTAL MICROPHONES. 
Mic40 stand or desk. Listed 35/ -. Only 27/9. 
39-1 Stick type. Listed 3 gns. Only 39/8. 
R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER AID 
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 t3 db. 
30- 30.000 c /s. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used EF86, 
EF88. ECC83, 807. 807. G733. Separate 
Bass and Treble Controls are provided. 

oly Minimum Input is so that ANY 
output 

OF MICROPHONE OR PICK -UP IS 
SUITABLE. The unit is designed for 
CLUBS. SCHOOLS, THEATRES. 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, 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 a RADIO FEEDER UNIT 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Gram, and 'Mike' can be 
mixed. Amplifier operates on 200 -250 v. 
60 c /cs. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

parts with fully punched 
chassis and point -to -point I Gns. wiring diagrams and in- 
structions. If required 
prforatted cover with 

Carr. 30 /- carrying uled for 19/9. The 
amplifier can be supplied, factory built 
with EL34 output valves and 12 months 
guarantee, for 14 Gns. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 
FULL RANGE OF LINEAR AMPLI- 
FIERS ALWAYS IN STOCK. 
COLLARO JUNIOR 4 -speed single 
player 

i urn turn-over head 
i233.199.8ystal pick -up 

B.S.R. UA8 4 -SPEED AUTO - 
CHANGERS with HI -fi turnover pick- 
up head, 88.19.8. Carr. 5/ , 

Jason FMTI V.H.F /FM Radio Tuner design. 
Total cost of parts including valves. Tuning 
dial, Escutcheon, etc. 88.19.8. 
LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with any record playing unit, and 
most microphones. Negative feed -back 
12db. Separate Bass and Treble Controls. 
For A.C. mains input of 200 -250 v. 50 c /cs. 
Output for 2 -3 ohm speaker. Three minia- 
ture Mullard valves used. Size of unit 
only 75 -5[ín. high. Guaranteed for 12 
months. Only 85.19.8. Send S.A.E. for 
illustrated leaflet. Terms: Deposit 22/8 
and 5 monthly payments of 22/8. 

12in. 10 WATT HIGH QUALITY 
LOUD- 

SPEAKER 
IN 

POLISHED 
WALNUT 

FINISHED 
CABINET 

Gauss 12,000 
lines.Speech 
coil 3 ohms 
or 15 ohms. 
Only 84.19.8 
Carr. 5 / -. 
Terms: De- 
posit 11/3 

and 9 monthly payments of 11/3. 
l2in. 20 WATT HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 101n. Finish as above. Terms: Deposit 
17/9 and 9 monthly payments of 17/9. 
Only 87.19.8. Carr. 8/6. 

R.S.C. 4-5 WATT AS H GH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small club, etc. Only 50 millivolts input Is re- 
quired for full output so that It 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 equalisation. Hum level Is 
negligible being 71db. down 15db. of Negative feedback 
Is used. H.T. or 300 v. 25 mA. and I..T. or 8.3 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- 

p 0 -250 v. 50 c /s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is complete 
in every detail and includes fully punched chassis (with baseplate) with Blue hammer 
finish and point -to -point wiring diagrams and instructions. Exceptional value at 
only 84.15.0. or assembled ready for use 25 /- extra. plus 3/8 cart.: or Deposit 22/8 and 

month) a ments of ' ' for asse bed unit. 
R.S.C. PORTABLE GUITAR 

AMPLIFIERS. (For 200 -250v. A.C. Mains) 
Junior 5 watts High Quality output. 
Separate Bass and Treble "Cut" and 
"Boost" controls. Sensitivity 15 m.v., 
Twin inputs. High Flux sin. Loudspeaker 
"built-in". Handsome, strongly made 
Cabinet (size approx. 14 x 14 x 7in.) finished 
in attractive and durable policrome. and fitted carrying 

i8 handle. Terms. 
Deposit 81 and 9 
h 

monthly payments 
of 81. Carr. 10 /- 
Senior 10 watts High Fidelity output 
Separate Bass and Treble 'Cut" and 
"Boost" controls. Twin separately 
controlled high gain inputs so that 
two instruments such as Guitar and 
String Bass can be used at the same 
time. Two loudspeakers are Incorporated. 
a high Flux 12ín. for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet is 
well made and finished as Junior model. 
Size approx. 18 x 18 x 9in. 15 Gns. H.P. Terms. Deposit 34/9 and 
9 monthly payments of 34/9. Carr. 101-. 
Super Hi-Fl 15 Watt. All facilities as 
10 watt. Cabinet size 18x 18 x 101ns. 
Terms: Deposit 82.11.8. and nine monthly 
payments of 51/8. Cash 22 gns. Carr. 12/6. 

.19.6 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM'. An all -dry 
battery eliminator. 
Size 51 x 4i x 21n. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200 - 
250v. 50 c/s is avail- 
able. Suitable for all battery portable 
receivers requiring 
1.4 v- and 90 V. This 
includes latest low 
consumption types. 
Complete kit with diagrams. 
ready to use. 48/9. 

39/9, or 

Type BM2. Size 8 x 5i 
x 2iin. Supplies 120 v. 
90 v. and 60 v.. 40 mA. 
and 2 v. 0.4 a. to 1 amp. 
fully smoothed. There- 
by completely re- 

bplacing both A.T. atteries and L.T. 
2 v. accumulators 
when connected to 
A.C. mains supply 
200 -250 v. 50 c/s. 
SUITABLEFORALL 
BATTERY RECEI- 

VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions. 49/9, or ready for use. 59/8. 

R.S.C. BASS REFLEX CABINETS 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for 
any good quality loin. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x 101n. Hand- 
some appearance. Ensure superb repro- 
duction Ior only 83.19.6. STANDARD MODEL. As above but for 
121n. speakers. Size 20 x 15 x 131n. Espe- 
cially recommended for Plessey Dual 
Concentric Speaker. 25.19.8. Suitable 
legs with brass ferrules, 25/- per set of 4. 
PLESSEY DUAL CONCENTRIC 121n. 
15 ohms HIGH FIDELITY SPEAKER 
(12,000 lines) with built -in tweeter (com- 
pletely separate elliptical speaker with 
choke, condensers, etc.) providing extra- 
ordinarily realistic reproduction when 
used with our All or similar amplifier. 
Rated 10 watts. Price only 85.19.8. 
P.M. SPEAKERS. 2-3 ohm, 26in. Perdio 
21/9. bin., 17/9. 6ifn.. 18/9. sin.. 19/9. 
8 x lin. 25/9. loin. 28/9. 10 x 61n. 29/9. 
12ín. 29/11. loin. W.B. 'Stentorian" 
3 or 15 ohms type HF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our All Amplifier. 24.12.9. 121n. R.A. 
3 ohms 10 watts (12.000 lines), 59/8. 
TWEETERS. Plessey 30 19/9. 150 25/9. 
HI -FI CRYSTAL PICK -UP HEADS. 
(Turnover type with sapphire stylus.) 
Acos. Standard replacement for Gar- 
rard B.S.R. and Collaro. 19/9. Acos. 
Stereo-Monaural 49/9. Ronette Stereo/ 
Monaural 59/8. 
R.S.C. EQUIPMENT CABINET. Dimen- 
sions and outer appearance identical with 
Standard Bass Reflex Cabinet. Top hinged. 
Bass board adjustable. Will take Tape 
Deck or Player Unit, and Amplifier plus 
F.M. or A.M. /F.M. Unit. Only 8 gns. 
SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable for use with any or our Ampli- 
fiers). 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 of unit approx. 9- 8 -71n. 
high. Simple alignment procedure. Point - 
to -Point wiring diagrams. instructions 
and priced parts list with illustration. 2/8. 
Total building cost 84.15.0. For leaflet 
send S.A.E. 

LINEAR TAPE PRE -AMPLIFIER 
Type LP /1. Switched Negative feedback 
equalisation. Positions for Record lin. 
31ln., 7ifn. and Playback, EM84 Record- 
ing Level Indicator. Designed primar- 
ily as the Ilnklbetween a Collaro Tape 
Transcriptor and a high fidelity ampli- 
fier, but suitable for almost any Tape 
Deck. Only 9 gus. S.A.E. for leaflet 

TERMS: C.W.O. or C.O.D. No C.O.D. under 21. Post 1/9 extra under 52. 818 extra under 15. 
Open 9 to 8. Weds. until 1 p.m., except Banehester open all week. Trade supplied. S.A.E. with all enquiries. 

R.S.C. 
(M /C) Mail Orders to 29 -31 Moorheld Road, Leeds 12. 
Ltd. Personal Shoppers to any of branches below - 

73 Dale 5 -7 County (Mecca) 8 -IO Brown SG 56 Morley Street, 
51 Smile St., Street, Arcade, Briggate, (Market St.), (Above Alhambra 
Hull I Liverpool 2 Leeds I Manchester 2 Theatre). Bradford 
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BENTLEY ACOUSTIC CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telephone: PRIMROSE 9090 

EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE AND 
TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. 

. Jf B - e .. 51_ E 0lA I I, ' ' 
_ 

2 2 ' ransistors 
OB2 I716 6F6G 71- 2AC6 1518 78 616 DL72 151- EF50(E) S,- HVR2A 

61- 
PYBO 7'6 UCC84 15,- and diodes 

OZ4 51. 6F12 416 2AD6 1719 80 91- DL92 7,- EF54 51- K935 8,6 PYBI 8/6 UCC85 91- CGIC 31- 

IM 61- 6F13 11,6 2AE6 1414 83 IV- DL94 716 EF73 1016 KL35 816 PY82 71- UCF80 I7,- CG4E 31- 

IA7GT 121- 692.3 1016 2A147 81- 85A2 161- DL96 816 EF80 6,- KLL32 2513 PY83 816 UCH2113,10 CG6E 31- 

ICS 1216 6F24 1216 2AH8 1216 90AG 6716 DM70 716 EFB5 61- KT2 5t- PY88 13/7 UCH42 916 CG7E 716 

106 1016 6F33 716 2AT6 716 90AV 67,6 E809 301- EF86 10/6 KT33C 101- PZ30 2015 UCH81 9,6 CG10E 31- 

IG6 1716 6H6 3t- 2AT7 61- 90C1 161- E83F 30,- EF89 9t- KT36 30,7 QP2I 71- UCL82 11,6 CGI2E 3/- 
IHSGT 10,6 6J5 51- 2AU7 616 90CG 37,6 EIEOF 3416 EF9I 416 KT4I 23/1G QP25 14/6 UCL83 1919 GD3, 4, 5, 
I1.4 316 616 516 2AX7 716 101 1316 EASO 21- EF92 416 KT44 12,6 QSI50/15 UF41 9,- 6, 8 41. 

1LD5 5,- 617G 61- 2BA6 8,- 15082 181- EA76 9/6 EF97 1317 KT6I 1216 10,6 UF42 1216 0A70 31. 

ILNS 51- 617GT 10/6 2BE6 9,- 1858T 341- EABCBO 91- EF98 1317 KT63 7/. R12 91- UF80 1016 0A73 31. 
INSGT 1016 6K7G 51- 2BH7 21110 304 1016 EAC9I 416 EF183 1911 KT66 151- RIB 141- UF85 9,_ 0A79 31. 

IRS 616 6K7GT 61- 2JSGT 416 305 1016 EAF42 91- EF184 1216 KT88 24/- R19 201 UF86 18/S OA81 31. 

1S4 91- 6K8GT 1016 1J7GT 916 807 716 EB34 V6 EK32 816 KTW6I 6,6 RGI/240A UF89 91- 0A86 41. 
ISS 6t- 6K8G 616 2K5 IBIS 956 31- EB4I 816 EL32 51. KTW62 716 541- UL4I 91- 0A91 311 

114 316 6K25 2015 2K7GT 5t6 1821 17,- EB9I 41- EL33 1216 K1W63 616 RK34 7,6 UL44 27/2 0A95 311 

IUS 61- 6L1 23,10 2K8GT 141. 4033L 1216 EBC3 23,10 EL34 15,- KTZ41 81- SP4(7) 14/6 UL46 1416 0A210 111. 

2P 27,2 6L6G 81- 2Q7GT S1- 5763 1216 EBC33 51- EL38 2712 KTZ63 7,6 SP4I 3/6 UL84 B/6 0A211 I0/. 
3A4 61- 6L6M 9/6 2SA7 816 7193 5,- EBC4I 816 EL4I 9,- L63 6,- SP42 12,6 UM4 I7,9 OCIE 481- 

3M 10,6 6L7GT 7,6 2SC7 816 7475 716 EBCBI 81- EL42 10/6 MHL4 716 SPEI 316 UM34 17,9 OCI9 48/ 
3137 1I16 ELIO 131- 2SG7 71_ 9002 516 EBFBO 91- EL81 I7/- MHLD6121S SU25 27,2 UM80 15,8 0C22 281 
3D6 51. 6LD20 1614 2SH7 816 AC/PEN EBF83 14/4 EL83 201S 11L4 816 T41 91- URIC 1911 0C23 87'. 
3Q4 716 6N7 81- 1517 816 5-pin 23110 E8989 9,6 EL84 716 MS4B 23110 TDD4 1216 UU6 201 0C26 251 
3Q5GT 916 6P28 2712 2SK7 6,- 7-pin IS,- EBLI 30/6 EL85 1414 MUI2/14 B1- TI-141 2712 UUB 2712 0C28 251 
3S4 71. 607G 6,6 25Q7 11,6 AC2PEN/ E81.21 23,10 EL86 1719 N37 23,10 TP22 151- UYIN 1911 0C29 45,. 
3V4 716 6Q7GT 111- 8 25R7 ,6 DD 2/6 EBL3I 23,10 EL91 SI- N78 2015 TP25 IS,- UY21 171- 0C35 2511 

5R4GY 1716 6R7G 101- 2Y4 10/6 ACEPEN 716 EC52 St6 EL95 1016 N108 23,10 TP2620 34e- UY41 7,6 0C44 111. 

SU4G 616 65A7GT 816 9AQ5 10,6 AC/TP 341- EC54 61- EL820 19,1 N308 21,2 TY86F 1317 UY85 7,- 0C45 101 
SV4G 101- 6SC7 716 9H1 101- ATP4 51- EC70 1216 EL821 2712 N339 IS/- U12/14 8t6 VMP4G IV- OC65 22,1 
5Y3 6,6 6SG7GT 8,- 20D1 15,8 AZI 1911 EC81 2716 EL822 1916 P61 316 U16 101- VM54B 151- 0066 251 
5Z3 20tS 6SH7GT 81. 20F2 2712 AZ3I 101- EC92 1317 EM34 916 PABC8014,4 U19 4816 VP2 12,6 0070 64 
5Z4G 91- 6S17GT BI. 20L1 2712 AZ4I 1414 ECC32 516 EM71 23110 PCC84 8/- U22 8t- VP4 151- 0071 611 
6A7 10,6 6SK7GT 61- 20P1 2712 B36 15/- ECC33 816 EM80 91- PCC85 916 U24 3017 VP2B 1416 0072 8, 
6A8 91- 6SL7GT 616 20P3 23110 BL63 716 ECC34 2513 EM8I 9t- PCC88 18'- U25 18,6 VP4B 23,10 0073 16/ 
6AC7 41- 6SN7GT 5,6 20P4 27,2 CI 1216 ECC35 816 EM84 1016 PCC69 II,6 L126 101- VPI3C 7/- OC75 8t 
6AG5 516 6SQ7GT 91- 20P5 23110 CIC 12/6 ECC4023,10 EMES 1719 PCF80 81- U31 916 VP23 6t6 0077 IS,. 
6AG7 716 6SS7GT 81- 25A6G 10/6 CBLI 27/2 ECC81 61- ENSI 531- PCF82 10,6 U33 27,2 VP41 61- OC78 V- 
6AK5 8/- 6U4GT 1216 25L6GT 101- CBL3I 23/10 ECCB2 6/6 EY51 9,- PCFB4 171- U35 2712 VR105 BI_ OC81 81 
6AL5 4,- 6U5G 716 25Z4G 9,6 CCH3523,I0 ECC83 716 EY83 17,- PCF86 IS/- U37 27,2 VRI50 7,6 0C139 241- 
6AM6 416 6U7G 816 25Z5 916 CK506 616 ECC84 91- EY84 14,- PCL82 101- U45 1316 VT6IA 51- 0C170 13/6 
6AQ5 7/6 6V6G 71- 25Z6G I7,- CL33 19,9 ECC85 816 EY86 9,- PCL83 10/6 U50 6/6 VT501 51- OC171 1411 

6AT6 71- 6V6GTG 8/- 27SU 2015 CV63 1016 ECC88 181- EZ35 61- PCL84 1216 L152 6,6 W76 5,6 0C200 1611 

6AU6 10t- 6X4 51- 2807 71- CYI 1911 ECF80 10/6 EZ40 V- PCL85 I7/- U54 2015 WBIM 6,- 0C203 241 
608 51- 6X5GT 61- 30CI B/- CY3I III. ECF82 1016 EZ4I 7,- PCL86 17,- U76 61- W 107 19,1 OCP7I 291 
68A6 7,6 6/30L2 I0,- 30F5 61- DIS 1016 ECF86 2015 EZ80 7,- PENA423/10 UI91 17,- W729 2015 T11 401 
68E6 61- 7B7 8,6 30FLI 101- DAC32 1016 ECH3 2712 EZ8I 7r. PEN25 416 U201 IV- X41 IS,- 712 451- 
6BG6G23/10 7C5 BI- 30L1 81- DAF9I 61- ECH2I23,I0 FC4 IS,- PEN4S 1916 U251 14,- X6I(C) 1216 713 50f- 
613H6 81- 7C6 81- 30L15 11,6 DAF96 816 ECH35 616 FW4/5008/6 PEN46 716 U281 2015 X69 9,- TPI 401 
6616 61- 7H7 81. 30P4 121- 0041 1414 ECH42 9/6 FW4/800 8,6 PEN383 U282 2312 X65 1216 TP2 401- 
68Q7A 151- 7R7 1216 30PI2 716 DET25 716 ECH81 9,- GUSO 4116 23,10 U301 23,10 X66 1216 TSI I01 
68R7 I2/6 7S7 94 30PL1 10,6 DF33 10/6 ECH83 1414 GZ30 91- PEN/DD U329 14,- X76M 141- TS2 1211 

6BR8 19,11 7V7 816 30PL13 1316 DF66 151- ECL80 9,- GZ32 101- 4020 34,- U339 17,- X78 23110 TS3 IS/. 
6BW6 8,6 7Y4 7/6 35AS 21110 DF91 316 ECL82 10,6 GZ33 20,5 PL33 1919 U403 I7,- X79 23/IO TS4 24, 
6BW7 6l- 8D2 3,6 35L6GT 9,6 OF96 816 ECL83 1919 GZ34 141- PL36 12,- U404 816 X109 1719 V30/10P2101 
6C4 SI. 9BW6 15/8 35W4 716 DF97 91- ECL86 I7/- GZ37 2015 PL38 27,2 U801 301 XD(l.5) 6,6 VC/R2 913 

6C5 6t6 9D2 4t- 35Z3 19111 DH63 616 EF9 23110 HABC80 PL81 1016 U4020 19/1 XFGI 18,5 XAI01 91- 
6C6 6t6 0C1 131- 35Z4GT 6t- DH76 51- EF22 141- 13/6 PL32 716 UABC80 9/- XFYI2 9,6 XAI02 I01 
6C9 13t6 0C2 2712 35ZSGT 91- DK32 12t- EF36 41- HL2 716 PL83 9/- UAF42 9,6 XFY34 I81- XAI03 IS,. 
6C10 916 OFI 2712 43 101- DK9I 616 EF37A 81- 1-1L23 ISIS PL84 131- UB4I II/- XH(1.5) 616 XAI04 181 
6CD6G 3715 OLD!! 1614 5005 101- DK92 91- EF39 516 1-1L23DD 7/6 PL820 19,1 UBC4I 816 XSG(1.5) 6,6 XB102 6f 
6CH6 9,- OPI3 IS/- SOCD6G DK96 816 EF40 IS,- HL42DD PM84 1719 UBCBI 11/8 Y63 7,6 XBIO3 616 
606 6,6 OP14 1919 37,5 DL33 916 EF4I 91- 1919 PX4 10,6 UBF80 91- Z66 1716 X11104 71 
6E5 12/6 2M 51- 50L6GT 916 DL66 1716 EF42 1016 HN309 2513 PY3I 171- U8989 9,6 Z77 4,6 XCIOI 616 

PLEASE NOTE THAT WE DO NOT SELL SECONDHAND GOODS OR MANUFACTURERS' REJECTS 
M I C R O P H O N E S (All with Screened Cable) Post 21- each. 

Viceroy, Xtal BM3, 451 -t Stand 1St -. GBC MIc24, Stick type, metal case with switch 361 -. Romagna Xtal, for hand or desk, 1916. 
Acos type 40, hand or desk, 1916. Acos type 45, metal case black crackle finish, 251-. Acos type 39 /I, Stick type, 37,6. Eagle type 
M178, chrome lapel mike, Xtal, 1B, -. Eagle, type DM175, Miniature dynamic M.C., 49/6. Tie -pin mike, 30, -. Sub -miniature 
earpieces (suitable for transistor sets, etc.), high impedance Xtal with jack and cord, 716. Low impedance with ear clip. less jack, 716. 

ALL GOODS BRAND NEW, SUBJECT TO FULL MAKERS' GUARANTEE, AND ACTOAI'Y IN STOCK. 

VOLUME CONTROLS METAL RECTIFIERS Full List with ratings free for S.A.E. 

Less switch 31 -each. DRMIB 131- 
DRM2B IS16 

P.M -I 513 
R11-2 716 

14A86 17,6 
(4A97 251- 

148130 351- 
146261 1116 

I4RA 1 -2-8 -3 211- 
(9C31) 

I8RA I -I -16-1 616 
(PCI16) 

With D.P. switch 416 each. ORM3B IS 16 RM -3 7,9 14AI00 271- I4RA I -2-8 -2 17,6 I6RD 2 -2-8 -1 121- 18RA 1-2-8 -I 1It- 
10K. 23K. 50K. 100K. LW7 21,- RM-4 141- 14A124 281- 19CI01) I6RE 2 -1-8 -1 816 18RD 2 -2-8 -I ISV- 
}meg. f meg. I meg.2 meg. RM-0 7,11 RM -5 19/6 14A163 381- I6RC I- I -16 -I 816 18RA I -1-8 -1 416 (FC124) 
MIDGET SILICON RECTIFIERS. OUTPUT 125 VOLTS ! AMP. TWO IN SERIES GIVE 250 VOLTS f AMP. S16. 
PULL STOCKS OF Resistances, Condensers, Sub -miniature Components, Valve- holders, Droppers, L.T. Rectifiers, etc. 

Standard Can 
32 x 32 mfd., 450 v. 
50 x SO mid., 350 v. 
64 x 120 mid., 350 v. 

519 
71- 
813 

ELECTROLYTIC CONDENSERS 
60 x 250 mid., 275 v. 916 
100x 400 mfd., 275v. 12/6 200 mfd., 275 v. 4/- 

100 mfd., 275 v. 31. 1 100 x 200 mfd., 275 v., 916 

Wire -ended tubular 
8 mid., 450 v. 119 
16 mfd., 450 v. 2/9 
32 mfd., 450 v. 31 

8 x 8 mfd., 450 v. 31- 
I 16 x 16 mfd., 450 v. 41- 

32 x 32 mid., 350 v. 41- 
B x 16 mfd., 450 v. 319 

Post /packing charge 6d. per Item. Orders over (3 post free. C.O.D. 216 extra. Full List, with Terms of Business, 6d. 
Any parcel insured against damage In transit for only id. extra. Shop Hours 8.30 -5.30. Early Closing Saturday. 
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STERN'S MULLARD DESIGNS 
Designed by MULLAR D- presented b1 STERN.", strictly to specification 
COMPLETE KIT OF PARTS 
MULLARD "5 -10" MAIN AMPLIFIER 
For use with the MULLARD 2 -valve pre -amplifier with 
which undistorted power output 01 up to 10 watts is ob- 
tained. We supply SPECIFIED COMPONENTS AND NEW 
MULLARD VALVES. including PARMEKO MAINS 
TRANSFORMER and choice of the latest Ultra -Linear 
PARMEKO or the PARTRIDGE: Output Transformer. 
COMPLE'rE KIT OF PARTS £10.0.0 (PARMEKO Output Trans.). 

.911.1 PARTRIDGE OUTPUT 
ASSEMBLED and TESTED. TRANSFORMER, 11.8.0 EXTRA. 

MULLARD'S PREAMPLIFIER 
TONE CONTROL UNIT 
Employing two EF86 valves, and designed to operate with 
the MULLARD MAIN AMPLIFIERS, but also per- 
fectly suitable for other makes. 

KÌTS OF PARTSIJ £6.6.0 ASSEMBLED AND TESTED £8.0.0 
Supplied strictly to MULLARD'S SPECIFICATION and incorporating: 

Equalisation for the latest R.1.A.A. characteristics. 
Input for Crystal Pick -ups. 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. 

COMPLETE MULLARD "5 -10" AMPLIFIER 
The popular and very successful complete "5 -10" incorporating Con- 
trol Unit providing up to 10 watts high quality reproduction. Only 
Specified Components and new MULLARD VALVES are 
supplied including PARMI:KI) MAINS TRANSFORMERS 
and choice of the latest PARMEKO or PARTRIDGE 
ULTRA -Linear Output Transformers. 

T 
PAKI £11.10.0 a d TES EDLED £13.10.0 
H.P. Dep. £2.8.0. 12 months at 17/-. Dep. 12.14.012 months at 19/10. 
ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.8.0 extra 

COMPLETE MULLARD "3 -3" 
THE IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY 
INSTALLATION PROVIDING EXCELLENT REPRODUC- 

TION OF UP TO 3 WATTS OUTPUT 
,,,COMPLETE KIT £7.10.0 O td S S MBLED £S19.6 

- ^^'- OF PARTS 
(plus 6/5 carriage and insurance) H.Y. Terms: Deposit 12.0.0 
and 6 months at 11.0.0. Complete to MULLARD'S SPECIFI- 
CATION including Mullard valves 
and a PAR MIè KO OUTPUT 
TRANSFOH _ I 

STERN'S INTER -COMM 
BABY ALARM 

A small versatile Unit employing the new 
MULLARD ECL86 valve and designed to 
provide two (or three) way conversation 
up to extreme distances. Operates from 
A.C. mains 200 to 250 Volts. 

PRICES ... MASTER UNIT 
and ONE EXTENSION 

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.0.0 
Consists of a MASTER UNIT, size only 81 x 51 x 61n. and ONE EX- 
TENSION (a second extension may be added to any time). The 
Master Unit incorporates switching and power supply and with the 
chassis completely isolated from the mains is operated in absolute 
safety. Cases covered inequality leatherette. 

ARMSTRONG. RADIOGRAM CHASSIS 
FULL RANGE IN STOCK, please enclose S.A.E. for leaflets. 

STEREO 12 (MK. 2) (Illustrated) 

£44.15.0 4« 
Deposit 19.0.0, 12 months 
at 13.5.7 
The most complete chassis 
ever produced combines 41,41 
AM and FM Tuners, a 
Stereo Control Unit and 
two High Fidelity Ampli- 
fiers in one compact unit, provide a total of 16 watts for 
both mono and stereo. Other features include: inputs for tape 
recording, play back, pick -ups and stereo radio (should this come 
about); separate wide range bass and treble controls and balance 
control. 
STEREO 55 £33.15.0 
Deposit 18.15.0. 12 months at 12.9.8 
A junior version of the Stereo 12 Mk. 2 providing ten watts output, 
five watts from each amplifier and covering the VHF and Medium 
wavebands. 

COMBINED ORDER 
PRICE REDUCTIONS 

(a) The KIT OF PARTS to build both 
the "5 -10" Main Amplifier and the 
2 -valve PRE -AMP CONTROL UNIT 
H.P. Dep. 13.7.0 and 12 615.15.0 
months at 11.2 9 
(b) The "5 -10" and the 2 -stage PRE - 
AMP both ASSEMBLED and TESTED 
H.P. Dep. 13.18.0 and 12 £18.18.0 months of 11.7 8 
With Partridge 0/put Transformer 

4.7.M. 

RECORD PLAYERS 
The Latest Models are in stock, 

many at reduced prices. 
Send S.A.E. For Illustrated Leaflet. 
THE NEW GARRARD "AUTO. 
SLIM" 4 speed Autochanger £8.10.0 with Crystal Pick -up .... 
COLLARD 'JUON1,IOR" 4 SPEED 

ER 
SLNGLE 

hRseparrate Crystal £3.15.0 
Pick -up Carriage and Insurance 5/- 
Above Pick -up separately for 21.6.8 
The NEW COLLARO C &1 4 -speed 
Autochanger unit with £7.19.6 
Studio "0" Pick -up 
The E.M.I. 4 -speed Single Record 
Player with crystal Pick- £6.9.6 up 
B.S.IL MODEL UA14 A 4 -speed 
mixer Autochanger with £7.10.0 Crystal Pick -up 
Available incorporating the B.S.R. 
STEREO Pick -up, plays £8.13.10 L.P. and 78 Records 
GARRARD MODEL TA /MkI1 4- 
speed Player fitted high £8.10.0 output Crystal Pick -up 
GARRARD MODEL RC209. Auto- 
changer 4-speeds. High £9.19.6 Output. Crystal Pick -up 
Carriage and Insurance on each above 

5l- extra. 

SPECIAL CASH OFFER 

This very attractive PORTABLE AM- 
PLIFIER CASE together with a good 
quality GRAM AMPLIFIER and a 
matched P.M. SPEAKER. 
ALL for ONLY £V .7.6 (Plus 7/6 ar. Ins.) 
The Amplifier consists of a 2 -stage de- 
sign incorporating 3 modern B.V.A. 
valves and has separate BASS and 
TREBLE CONTROLS. 
The Portable Case will also accommo- 
date almost any make of Autochanger 
and is attractively finished in Mushroom Grey Rexine. 
WE ALSO SUPPLY SEPARATELY - 
(a) The 2 -stage (plus Rectifier) AMPLIFIER £4.2.6 
(b) The PORTABLE CARRYING CASE £3.17.6 
(c) Olin. P.M. SPEAKER 18/9. Carriage and Insurance 4/- extra, 

MULLARD FOUR CHANNEL MIXER UNIT 
Self powered with Cathode 
follower output. Incorporates , 

Two Inputs for MICROPHONES i ` 

I One for CRYSTAL PICK UP and ° 

a fourth for RADIO or TAPE 
Complete Kit of Parts £8.8.0 
Assembled and Tested £10.0.0°°""'°' 

TERMS: Deposit £2 and 12 months at 15/-. 
MODEL I.L. one microphone Input matched for moving coil or 

L R1bboMike. .1120 extra. 

JUBILEE MK. 2 £31.15.0 
Deposit 18.7.0 12 months at 22.8.7 
A Hi -Fi mono chassis giving eight watts push -pull output and 
covering VHF, medium and long bands. Tape recording and play 
back inputs. 
AF208 £23.15.0 Deposit 14.15.012 months at 21.14.10 
An AM /FM chassis providing 5 watts output and covering the full 
VHF and medium Wavebands. Tape recording and playback inputs. 

STERN RADIO LTD. 
Dept. P.W 109 FLEET ST., LONDON, E.C.4 

Telephone: FLEET STREET 5812 3 4 
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TAPE EQUIPMENT SERIES 

March, 1962 

This newly developed range of Truvox equipment is the fruit of more than twelve years 
experience in fulfilling the requirements of the enthusiastic listener to recorded sound. 
The precise construction and finish of the range ensures an outstanding performance. 
Complete Recorders, Decks and Tape Units -signal the entry of Truvox into the four -track 
field. Top quality allied to economy, Is the result of this development programme. 
MODEL R82 

A 
PORTABLE TAPE RECORDER 

In Track MONO E57.15.0 
Deposit 211.11.0, and 12 months of 24.4.8 

MODEL RU 
A complete Four Track Mono 

Portable Tape Recorder Incorporating outputs LÓ1.1 9.0 for STEREO reproduction 
Deposit 212.8.0. and 12 months of 24.10.10. 

'rwo Recorders, beautifully styled; equipped with every modern 
feature and facility. lin. reels, interlocked push buttons. input 
mixing, superimposition, auto -stop, instant mechanical 
brakes, fast wind and rewind. Twin independent inputs. 4 watts 
output, 3 ohm and 15 ohm ext. speaker matching, two hl -0 
connections and monitor speaker switch. (Stereo outlet on 
R84 models). 

Recorders supplied with 1200 ft. tape, spare reel, stick micro- 
phone and recording lead. 
"SERIES 80" TAPE DECKS are available 
separately MODEL D82 

Incorporating TWIN TRACK £26.5.0 HEADS 
Deposit 25.5.0, and 12 months at 23.11.10. 

MODEL D84 
With FOUR TRACK HEADS £29.8.0 and Track Switch for MONO /STEREO operation 

Deposit 20.0.0. and 12 months of 2g2g.$$ 111. 
These decks are ruggedly constructed, beautifully styled and 
precision engineered for outstanding dependability. Three 
motors. Tin. reels, speed selector /off switch for 7 and 31 l.p.s. 
Instant mechanical brakes, fast wind and rewind (60 secs. per 
1200 ft.). Push button operated with perfect interlock, Nu- 
merical counter. Pause lever, for short or long stops. Efficient 
hublocs for true and silent running of spools. Outstanding 
head performance. Auto stop available as optional extra. 

FULLY DESCRIPTIVE LEAFLETS FREELY AVAILABLE 

MULLARD'S "10 PLUS 10" 
STEREO POWER 
AMPLIFIER 
A high fidelity design based 
on the famous Mullard 
"5 -10 ". Provides up to le 
watts (per channel) Superb 
reproduction. Frequency 
response flat to within 3 dh 
from c /s. to 00 Ke /s at 50 Mw. 
Total Harmonic Distortion at 10 watts 0.1 %. 
(a) ASSEMBLED COMPLETE AMPLIFIER, 

eluding 
Deposit 
CONTROL I ( 

Illustrated) 
4.4.0.12monthsat 21.10.10. 

(b) A complete KIT of PARTS 
Deposit 23.14.0. 12 months at 21.7.2. 

Built to the very highest technical standards and presented strictly 
to MULLARD'S specification. Incorporates compplete Milliard 
valve line -up including two of the new valves, type ECL88, in each 
channel. Two specially designed GILSON OUTPUT TRANSFOR- 
MERS with 20% taps are used for ultra linear operation. 

The matching CONTROL UNIT is designed to be either attached 
to the Amplifier (as Illustrated) or can be detached for separate 
mounting on a Cabinet panel. Provides Inputs for CRYSTAL PICK- 
UPS. RADIO TUNING UNIT, and TAPE RELAY. 

AS AUDIO SPECIALISTS WE CONFIDENTLY RECOMMEND iHls DESIGN, it 1e a MUST to the serious minded sound enthusiast. 
We also supply the assembled MAIN AMPLIFIER only (ex- 

cludes control unit) for operation with our DUAL CHANNEL 
PREAMPLIFIER, this provides for a more versatile or elaborate 
Installation and would be essential if a low output Magnetic Pick- 
up, such as the Dacca, is to be used. 
(a) THE ASSEMBLED MAIN AMPLIFIER with the PRICE: 

ASSEMBLED DUAL CHANNEL PREAMPLI- £30.0.0 

£18.10.0 

Deposit 26.0.0. 12 months at 22.4.0. 

(b) A complete KIT of PARTS for both Units £26.0.0 
Deposit 215.4.0, 12 months at 21.18.2 

Biluetrated and Descriptive Brochure available. Please 
enclose S.A.E. 

MODEL PD82 
Complete Twin track Mono Recorder -Preamplifier Unit 

Deposit 28.8.0. and 12 months of 28.1,7. 
MODEL PD84 

Complete Four Track Mono Recorder -Preamplifier Unit incorporating outlets £46.0.0 for STEREO reproduction 
Deposit 28.4.0, and 12 months of 23.7 8. 

Two self -contained units, self -powered to add full tape facilities to existing sound reproducing installations (high fidelity equipment radiograms, record reproducers, or good radio re- ceivers). Comprising a Series 80 Tape Deck, plus integral record amplifier, play -back pre -amplifier and push -pull erase/ bias oscillator. ready for easy connection. 
The Unit is built to high fidelity standard. Frequency response is 40- 20,000 c.p.s. at 70 i.p.s. and 40- 12,000 o.p.s. at 3f i.p.s, Two independently 

yo 

controlled inputs for programme mixing. Superimposition for adding 
at 47K ohms and up to 10 y. at 0K ohms to match any ancillary equipment. 

£42.0.0 I 

I 
/ 
I 
I 
I 
I 

DUAL CHANNEL PREAMPLIFIER 
Incorporates two Mullard 2-valve Preamplifiers combined into a Single unit enabling It to be used tor both STEREOPHONIC or MONAURAL operation. It is de- signed primarily to operate with our range of MULLARD MAIN AMPLIFIERS but will also oper- ate equally well with any make of Ampli- fiers requiring an input of 250 m /Volts. 

OF PARTS 
KIT £12.10.0 AÑD TESTÉD £15.0.0 

H.P. 22.10.0 & 12 mt.hs. at 18/4 A.P. £3.0.0. & 12 mth.. at £1.2.0 

> 

STEREO "TWIN THREE" AMPLIFIER 
with specially designed 
PORTABLE CASE 
A most compact portable design 
consisting of TWIN CHANNEL 
AMPLIFIER based on the latest 
design by MULLARD LTD.. in- 
corporating top grade Output 
Transformers, and the new audio 
Triode- Pentode Valves Mullard 
E.C.L.86 Separate Bass and Treble 
controls. Suitable tor use with 
Crystal Pick Ups, and capable of 
genuine high quality reproduction 
up to 3 Watts per channel. An 
attractive and contemporary por- 
table Case in two tone colours. The 
unique feature of the design is the 
loudspeaker mounting. Two 8 x Sin. 
p.m. elliptical loudspeakers are separately baffled and mounted in the lid, which is detachable, allowing for each speaker to 
be individually positioned. A versatile stereo arrangement 
tested and guaranteed which can be assembled in the minimum 
of time. 

PRICE for the 
8 x Sin, ROLA 6 EAKERS a d PORTABLE CASE £14.0.0 Two 

Deposit 22.18.0, 12 months at 21.0.8. 
£7.15.0 ASSEMBLED AMPLIFIER supplied for 

8 x 51n. ROLA LOUDSPEAKERS (3 ohms) each £1.1.0 
PORTABLE OASE £5.0.0 

A CHOICE OF SINGLE RECORD PLAYERS and 
AITTOC}IANG ̂ RS is available from Stock (Send S.A.E. for detail,: 

STERN RADIO LTD. 
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For truly "Hi -Fi" Recordings 
MODEL CRI3S Incorporates the COLLARD 
"STUDIO" '1h IN TRACK 3 -speed Deck, operating 
at 1:in., 3f in. and 7 #1n. speeds. Includes 1,200ít. tape 
and crystal microphone. H.Y. Terms: Deposit 
£7.18.0 and 12 months of £2.17.11. 

The MODEL HFG /2R 
PORTABLE 

TAPE RECORDER 
c U via i ns I Prior £33.0.0! 

FOR ONLY 22 gns. 
H.P. Dep. £4.14.0. 12 months 
£1.13.9. (Carr. and Ins. 10 /- extra). 
Incorporates THE LATEST 
GARRARD "MAGAZINE" TAPE 

s. DECK and a HIGH QUALITY 
AMPLIFIER which is entirely 

based on the very successful MULLARD 
TYPE "A" DESIGN and specifically 

develoiwo to operate the GARRARD DECK. Price INCLUDES 
SUPPLY OF THIE GARRARD TAPE MAGAZINE and 4ín. SPOOL 
of DOUBLE PLAY TAPE. Comprises a Twin Track Recorder 
operating at 3fin /sec. speed and providing up to 1 hour 10 mins. 
playing time. Truly "Portable ", weighs only 22 lbs. Outstanding 
features are excellent performance and simplicity of operation. 

ADD "HI -FI" TAPE RECORDING TO YOUR 
EXISTING AUDIO INSTALLATION WITH 
MULLARD TYPE "C" 
TAPE PRE- AMPLIFIER- 
ERASE UNIT 
The "Hi -Fi" link to add full tape 
recording facilities to High 
Fidelity home installations. In- 
corporates FEROXCUBE POT 
CORE PUSH PULL OSCILLATOR and 3 -speed treble equalisation 
by FEROXCUBE POT CORE INDUCTOR FOR WERITE- 
COLLRO-TRU VOX OR BRENELL TAPE DECKS. Includes sep- 
arate power Supply Unit. 
KIT OF PARTS OR ASSEMBLED 
£14.0.0 Deposit 22.16.0.12 £17.0.0 Deposit £3.8.0 

12 mtha. at 21.0.6 12 months at 21.4.11 
(Excluding power unit 211.15.0 and £14.10.0 respectively.) 

"SPECIAL COMBINED ORDER" PRICES 
(a) The COLLARD "Studio" Deck with the Model 

"C" PREAMPLIFIER and POWER SUPPLY £29.10.0 UNIT ASSEMBLED AND TESTED 
Deposit 25.18.0. 12 monthly payments of 22.3.3 

(b) 
UNIT O upplied as COMPLETE KIT OF PARTS £26.10.0 
Deposit £5.8.0. 12 monthly payments of 21.18.10 

(o) The BRENELL Mk.V Deck with the Model "C" 
PREAMPLIFIER nd TESTED 

POWER UNIT. AS- 
SEMBLED Mv Deposit £9.4.0 and 12 months at 23.7 6 

(d) As above but the Model "C" PREAMPLIFIER 
and POWER UNIT supplied as a COMPLETE KIT 
OF PARTS. Deposit 28.12.0. 12 monthly pay- 
ments of 23.3.1. 

(a) The WEARITE MODEL "4" DECK with AS- 
SEMBLED and TESTED Model "C" PRE- 
AMPLIFIER AND POWER UNIT incorporating £60.10.0 WEARITE HEAD LIFT TRANSFORMER. Etc. 

Deposit 212.2.0 and 12 months at 24.8.9 
(Carriage and Insuranre on above is 10 /- extra.) 

£39.10.0 

THE 'ADD-A-DECK' 
Incorporating 

GARRARD TAPE DECK and 
MODEL HF /G2P 

PRE- AMPLIFIER 
supplied on ONE CHASSIS (as Ill- 
ustrated) READY 18 Gns. FOR USE 
(Carr. & Ins. 10/- extra.) 
Price includes Garrard Magazine 
and a 4in. Spool Double Play Tape 
H.P. Deposit 23.16.0, and 12 months of 21.7.8. 
Provides complete tape recording facilities and 
designed to operate through the pick -up sockets of 
the standard type of RADIO RECEIVER, or an AMPLIFIER. 
from which really first class reproduction is obtained. It con- 
sists of a Twin Track Deck connected to the Pre -amplifier and oper- 
ates at 33ín /sec. speed providing up to 1 hr. 10 mans. playing time. 

987 

There are no better 
value -for -money Tape 
Recorders on the mar- ket- you can't call 
and hear them send 
S.A.E. for fully des- 
criptive leaflet. 

INCORPORATES 
THE MODEL HTITR3 

MK.II TAPE AMPLIFIER 
(Described below) 

BUILD A HIGH FIDELITY 
TAPE 

RECORDER 
4 LIKE THIS 

£43.0.0 

HF /TR3 MK.II TAPE AMPLIFIER 
(hiuliard 'I'y fie "A" deign, 
A very high quality Amplifier 
Incorporating 3 -speed treble 
equalisation, by the latest. 
FEROXCUBE POT CORE 
INDUCTOR. FOR COLLARO- 
TRUVOX- BRENELL 
WERITE Tape Decks, 
has GILSEN Output Trans- 
former. Includes separate Power Supply Unit. 
KIT OF PARTS 213.13.0. Deposit 22.15.0, 12 months at 21.0.0. 
ASSEMBLED 217.0.0. Deposit 23.8.0. 12 months at 21.4.11. 

for £35.0.0 
Uepo»It 27.0.0 

12 months at £2.11.4 

FOR THIS WE SUPPLY 

* the 
Complete Build 

HFTR3 Tape Amplifier. 
* The New Collaro "Studio" 

Tape Deck. 
* Portable Carrying Case (as 

illustrated). 
* Rola /Celestlon 10 z 61n. p.m. 

Loudspeaker. 

* ACOS Crystal Microphone and 1,200ft. Spool E.M.I. Tape. 
Alternatively for those who prefer another make of Tape Deck - 
we will supply precisely as above -but in place of the Collaro 
"Studio" 

The Trims MK VI Deck 
ude: 0.10.0 

Deposit 28.2.0, 12 months at 22.19.5. 
For Constructors with their own cabinet -WE OFFER - 
(a) COMPLETE KIT to build the HF /TR3 Amplifier £26.0.0 together with the COLLARD "STUDIO" DECK 

Deposit £5.4.0. 12 monthly payments of 21.18.2 
(b) As above but with the HF /TR3 supplied AS- £29e .10.0 SEMBLED and TESTED 

Deposit 25.18.0. 12 monthly payments of 22.3.4 
(o) COMPLETE KIT to build the HF /TR3 AMPLI- £42.0.0 FIER with the BRENELL Mk. V TAPE DECK 

Deposit £8.8.0. 12 monthly payments of £3.1 7 
Id) As above but with HF /TR3 supplied. ASSEM- `5.10.0 

BLED and TESTED 
Deposit 29.2.0. 12 monthly payments of 23.6 9 

ie) THE ASSEMBLED and TESTED HF /TR3 AMP- 
LIFIER with the WEARITE MODEL 4A DECK, £60.10.0 incorporates Wearite Head Lift Transformer, etc. 
Deposit 212.12.0. 12 monthly payments of 24.8.9. 

(Carriage and Insurance on each above is 10 /- extra.) 

Dept. P.W. 109 FLEET ST., LONDON, E.C.4 
Telephone: FLEET STREET 5812/3/4 

BRAND NEW! -ROLA CELESTION 
Gin. x 4in. P.M. Loudspeaker. 3 ohm. V /Coil 18/6 
8ín. x 5ín. P.M. Loudspeaker. 3 ohm. V /Coil 21.1.0 
loin. x 6ín. P.M. Loudspeaker. 3 ohm. V /Coil 21.10.0 
Blin. dia. P.M. Loudspeaker, 3 ohm. V /Coil 18/8 
101n. dia. Y.M. Loudspeaker, 3 ohm. V /Coll 21.7.6 

Please enclose extra 1/- to cover postage. 

AN ATTRACTIVE CORNER FITTING CASE for the Bin. z 5ín. 
and loin. x Bin. LOUDSPEAKERS Is AVAILABLE for £2.104 
(Size 20in. high x 101n. x 7ín. deep.) 

Please enclose S.A.E. with all Enpuiraa. 
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aves 
AZI IO'- 
AZ31 101- 
DAF96 81- 
DF96 8'- 
DK96 81- 
DL96 8'- 
EABC80 9'- 
EAF42 916 
EB91 4'6 
EBC33 619 
EBC4I 819 
EBC90 816 
EBC9I 816 
EBF80 919 
EBF83 13111 
EBF89 916 
EBL21 2313 
EBL3I 2313 
EC90 416 
EC9I 15111 
ECC81 8'- 
ECC82 716 
ECC83 9'- 
ECC84 10'- 
ECC85 916 
ECF80 12'- 
ECF82 1016 
ECH42 916 
ECH8I 91- 
ECL80 9'6 
ECL82 1016 
ECL83 151- 
EF36 316 
EF4I 9'6 
E F50 51- 
EF50SYL 71- 
EF80 V- 
ERB 71- 
EF86 1216 
EF89 819 
EF91 519 
EF91(8VA) 

716 
EF92 6'- 
EF183 1817 
EFI84 15'- 
EK32 7f- 
EL33 101- 
EL41 91- 
EL84 9/- 
EL9I 416 
EM34 9/6 
EM80 916 
EM81 1016 
EY5I 916 
EY86 IOf- 
EZ40 716 
EZ4I 7/6 
EZ80 71- 
EZ81 716 

FCI3 516 
F W 4/500 

101- 
GZ32 11/6 
HL23DD 816 
HL42DD 

10'- 
KT2 5'- 
KT33C 6'- 
KT6I 101- 
KTI01 61- 
KTW6I 6/6 
OZ4 416 
PCC84 121- 
PCC85 816 
PCF80 819 
PCF82 11'6 
PCL83 13/6 
PCL84 101- 
PL36 1316 
PL8I II'- 

PL82 816 
PL83 9/6 
PL84 916 
PX25 1216 
PY80 7/6 
PYBI 816 
PY82 71- 
PY83 816 
PEN4VA 

101- 
PEN25 5'- 
PEN45 81- 
SP4 5'- 
TH2IC 9'- 
TP22 81- 
1.110 916 
U25 1316 
U26 12'- 
U50 81- 
UABC80 91- 
UAF42 916 
UBC41 816 
UBC8I 11/4 
UB F80 9'- 
UCC84;10'I I 
UCC85 916 
UCH42 916 
UCH81 916 
UCL82 1116 
UCL83 1316 
UF85 91- 
UF89 91- 

VR105/30131- 
V RI50/30 716 
VU39 (MU 

12/14) 819 
Y63 716 
A7GT 1316 
C2 1116 
CSGT 1216 
H5GT 9'- 
N5 10/6 
R5 716 
S5 6/6 
T4 516 

3D6 S'- 
304 716 
3Q5GT 916 
354 716 
3V4 81- 
4D1 31- 
5R4GY 916 
5U4G 5'- 
5V4 II/6 
5Y3G 81- 
SY3GT 716 
5Z4G 91- 
6A7 101- 
6A8G 91- 
6AK5 5'- 
6AL5 41- 
6AM5 7'6 
6AM6 41- 
6AQ5 716 
6AT6 816 
6BA6 716 
68E6 716 
6BH6 9/- 
61316 91- 
66W6 9'- 
6C4 416 
6C5GT 61- 
6C6 5/6 
6D6 5'- 
6CH6 716 
6F6G 7/- 
6F6M 716 
615GT S'- 
615M 616 
616 4'- 
617G 616 
6K7G 316 
6K7M 619 
6K8G 616 
6K7GT 5/9 

UL4I 9/- 6K8GT 101- 
UL84 91- 6L6G 81- 
UU6 1913 6L6M 916 
UYIN 1216 6L18 1116 
UY4I 616 6N7GT 716 
UY85 7r- 6Q7G 7'6 
VP23 5'- 6Q7GT 916 

6SK7 61- 
6SL7GT 8'- 
6SN7GT 716 
6SQ7 913 
6U4GT 12'- 
6V6G 51- 
6V6GT 7/9 
6X4 716 
6XSG 71_ 
6X5GT 
6/30L2 1216 
7B6 I0/6 
7B7 816 
7C5 8'- 
7C6 8f_ 
7H7 81- 
7S7 916 
7Y4 616 

OFI 1216 
OP13 22'3 
2A6 51_ 
2AFI8 121- 
2AT7 716 
2AU7 8'- 
2AX7 81- 
2BA6 91- 
213E6 9'- 
2C8 7'- 
217GT 1016 
2K7GT 616 
2K8GT 1316 
2K8M 131_ 
2Q7GT 6,6 
25K7 61- 
2SL7 8'- 
2SN7GT 

101- 
502 719 

25A6G 8'- 
25L6GT 10f- 
25Z4 9/6 
25Z5 7f- 
25Z6 10/- 
30FLI 1016 
30L15 2313 
30P4 151- 
30P12 1216 
30PLI 12/6 
35Z3 12/6 
36L6GT 101- 
25Y5 91- 
35Z4GT 8'- 
42 8'- 
35ZSGT 916 
50L6GT 816 
75 1016 
80 816 
142BT 316 
2IODDT 4'6 
210VPT 316 

TRANSISTORS 
V6/2R 913 XB102 716 0C44 111- 
0C45 101- OC70 616 0071 616 
0072 81- 0073 161- 0075 81- 
0077 I51- 0078 81- 0081 81- 
0084 I If- 0C170 1316 0C171 1416 

GERMANIUM DIODES 
0A70 31- 0A73 31- 0A79 3/9 
0A81 31- 0A85 31- 0A91 316 
0A95 316 CG6E 4'- CG 12E 4f- 
GEX34 41- GD9 41- GD4 4/- 

-RADIO SUPPLY CO. / 
--ww-1F I 

by 
return 
post 

AUTOMATIC RECORD 
CHANGERS 

BSR Monarch UAI4 [6.19.6 
Collaro C60 Studio E7.19.6 
Garrard Autoslim E8.19.6 

SINGLE RECORD PLAYERS 
E.M.I. 4 speed with pick -up E4.9.6 
BSR Monarch GU6 E4.19.6 

METAL RECTIFIERS 
Battery Charges Types, 12 volt. 2 amp 
71 -,3 amp I01 -, 4 amp 1216, 5 amp 1416. 

CHASSIS 
Aluminium, undrilled, all 2 }in. deep, 
6 x 4in. 4'6 8 x 6in. 6/3, 10 x 7in., 713, 
12x3ín.519, 12x Sin. 619, 12x8in.816, 
14 x Sin. 61 -, 14 x gin. 121 -, 16 x 6in. 913, 
16 x 10in. 141 , 

LOUDSPEAKERS - 
ALL 3 OHM IMPEDANCE 

Round Types -I; in. 1716, 2 +in. 1716, 
Sin. IS' -, 61in. 1616, Bin. 17'6, 12ín. 2916. 
Square Types -2; in. 1816, Sin. 1916, 
4in. Tweeter 1216. 
Elliptical Types -6 x 4in. 1516, 7 x 4in. 
1516, 8 x 6in. 1716, 10 x 6in. 211 -. 
We also have in stock TSL Lorenz 
LPH65 £1.17.5, WB HF812 G4.5.6, 
WB HF912 [4.10.6, WB HFI012 
45.2.6, 12in. RTC 15 ohms unit E5.5.0. 

MICROPHONES 
Acos Mic. 39/1. Stick Type 37'6, 
Table Stand for above 7'6. 
Floor Stand Adaptor 12'6. 
TSL Type MI Dual Impedance 
Microphone with High (50,000 ohms) 
or Low (200 ohms) matching, 84' -. 
TSL Stick Microphone MX3 351 , 
Acos Mic.40 1916. 
Acos Mic.45 29'6. 
Microphone Model BM3 45' -. 
Table Stand to suit above 126. 

CHASSIS CUTTERS 
Type IA, x fin. 23' -; Type 2A, I x 
!fin. 2619; Type 3A, If x 1 #in. 27'3; 

Type 4A, I} x tin. 3613. 

EXTENSION LOUDSPEAKERS 
Plastic covered cabinet, cream and grey, 
with Bin. unit and volume control, 3716. 
As above, Sin. unit, without volume 
control, 2716. 

LOUDSPEAKER CABINETS 
Baffle type, walnut finish, for Bin. 
units, 21' -; 10in. units, 2516; 7 x 4in. 
units, 1716. 

MAINS DROPPING RESISTORS 
For Ultra Twin 50, both types, 5/3 ea. 
For Philips 141U, 513 ea. For Pye 
Piper, 619 ea. For KB Rhapsody 7/6 ea. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

TV DOUBLE POTENTIOMETERS 
For Ekco T208, T209, etc., 13/6. For 
Bush TV53, 56, 57, etc., 1316 ea. 
For Pye V I4C, etc., 1316. 

RECORDING TAPE 
Sin reel, 600ft., Acetate 
Sin. reel, 900ft. PVC 
lin. reel, 1200ft., Acetate 
lin. reel, 1800ft., PVC 

13'6 
21'- 
23'- 
37'6 

RECORD PLAYER CASES 
Baseboard cut suitable for a BSR UAI4, 
available in red, turquoise, grey and 
black /yellow. 631- ea. 
Amplifier and Loudspeaker to suit 
above, 651 -. 

MARTIN RECORDAKIT 
Kit for use with the Collaro Studio 
Deck. 
Amplifier assembled and tested 
with 5 BVA valves, controls, 
switches, transformers, knobs and 
full Instructions. 3 watts output, 
Magic Eye indicator, separate 
volume controls for recording level 
and built -in loudspeaker. Input 
sockets for use with microphone 
radio and pick -up, etc. External 
speaker socket E11.11.0 
This amplifier can be fitted into 
your own cabinet, or a smart two 
tone leatherette covered wooden 
case complete with 9 x Sin. high 
quality loudspeaker can be pur- 
chased for E5.5.0. 
The Collaro Studio Deck, complete 
at £10.19.6. 

BLUE PRINTS AS ISSUED WITH 
"PRACTICAL WIRELESS ". 
SEND STAMPED ADDRESSED 
ENVELOPE FOR DETAILED 
PRICE LISTS FOR MINI -AMP, 
CITIZEN, TUTOR. 

MULTI -RANGE TEST METERS 
Pifco All in One Radio Meter, 3216. 
Test Master Model 200H, 20,000 ohms 
per volt, £6.19,6. 
Caby Model A10, E4.17.0. 
Caby Model B20, E6.10.0. 
Taylor Model 127A, L10.10.0. 

TRANSISTOR KITS, ETC, 
Alpha Kit, Six Transistor, 2 Wave- 
band superhet, EI0.19.6. 
P.W. Printed Circuit Transistor Six, 
in the new cabinet, £7.19.6. 
3 Valve TRF Kit, in contemporary 
wooden cabinet, £5.19.6. 
Repanco I Valve Battery Receiver Kit, 
complete with headphones, battery, 
etc., 45' -. 

CATALOGUE 
OUR 1962 CATALOGUE IS 
NOW AVAILABLE. PLEASE 
SEND l'- IN STAMPS FOR 
YOUR COPY. TRADE CATA- 
LOGUE ALSO AVAILABLE, 
FOR WHICH PLEASE 
ATTACH YOUR BUSINESS 

LETTER HEADING 

TERMS: Cash with Order or C.O.D' 
Postage and Packing Charges extra. 
Single valves 9d., Minimum Parcel 
Post charges 2' -. Please include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
316. These Postal Rates apply to 
U.K. only. For full terms of business 
see inside cover of catalogue. 
Personal shoppers 9 a.m. to S p.m. 
Mon. to Friday, Saturday 10 a.m. 
to 1 p.tn. 
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Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

ICS 

The decision is Youas. To be a 
success in your chosen career; to 
qualify for the highest paid job .. . 

to control a profitable business of 
your own. Ics home -study courses 
put your plans on a practical 
basis; teach you theory and practice; 
give you the knowledge and experience 
to take you, at your own pace, to the 
top. 

Choose the RIGHT course 

RADIO & TELEVISION ENGINEERING 
INDUSTRIAL TELEVISION 

RADIO & TELEVISION SERVICING 
RADIO SERVICE AND SALES 

VHF /FM ENGINEERING : ELECTRONIC 
COMPUTERS & PROGRAMMING 

ICS provides thorough coaching 
for professional examinations: 

Brit. I.R.E., City and Guilds Tele- 
communication Technicians, C. & G. 
Radio & TV Servicing (R.T.a.B.); 
C. & G. Radio Amateurs. 

LEARN AS YOU BUILD 
Practical Radio Courses 

Gain a sound up-to- professional- 
standards knowledge of Radio 
and Television as you build YOUR 
OWN 4 -valve T.R.F. and 5 -valve 
superhet radio receiver, Signal 
Generator and High -quality Multi - 
meter. At the end of the course 
you have three pieces of permanent 
and practical equipment and a fund 
of personal knowledge and skill. 
Ics Practical Radio courses open a 
new world to the keen Radio 
amateur. 

,. 

^' 3. 94:.,.: 

THERE ARE ICS COURSES TO 
MEET YOUR NEEDS AT EVERY 
STAGE OF YOUR CAREER. 
FILL IN AND POST THIS 
COUPON TODAY. 

You will receive the FREE 60 page 
ICS Prospectus listing examinations 
and Ics technical courses in radio, 
television and electronics PLUS 
details of over 150 specialised 
subjects. 

L 

Other I C S courses include: 
MECHANICAL, MOTOR, 
FIRE, ELECTRICAL & 
CHEMICAL ENGINEERING. 
FARMING, GARDENING. 
ARCHITECTURE & 

WOODWORKING. 
SELLING & MANAGEMENT. 
ART. PHOTOGRAPHY, 

etc., etc. 

PLEASE STATE ON COUPON 
SUBJECT YOU ARE 
INTERESTED IN . . 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(DEPT. 170) INTERTEXT HOUSE, PARKGATE RD., LONDON, SWII 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION AGE 
3.62 

J 
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990 

0000000000000000000 00000000000000 
II WATT TRANSISTOR 

AMPLIFIER 

4 transistors Including two in push - 
pull -Input for crystal or magnetic 
microphone for pick -up -feed back 
loops -sensitivity 5 m /v- output 11 
watt peak into 35 ohm speaker. 
Speakers available. Price 62/8. 
Postage and Insurance 2/6. 

Transistorised 
Stethoscope 

Trace signal right through, 
Radio. T. V.. Tape amplifier: 
Hi -Fl, etc.- simplest way 
to fault -find -carry it like a 
fountain pen -all parts in- 
cluding transistor barrel 
crystal, everything except 
battery, 12/6 plus 1/6, data 
Included or separately 1 /6. 
Or complete with deaf aid 
type earphone. 201 -. 

Transistor Set Cabinets 

Very modern cream cabinet, size 51 x 
3 x 1tin. with chrome handle, tuning knob and scale. Price 7/6, plus 1/6 
postage and packing. 
Special quotations for quantities. 

PRACTICAL WIRELESS March, 1962 

DODOOOOD0O00000000000000000000 0 70x10 5}0000 
FLUORESCENT LIGHT BARGAI N SUB -MINIATURE 

Kit of Parts comprising: choke. two lamp holders, starter holder and starter. 40 watt. 19/6: 80 watt. 23/6. Plus 2/- post and Insurance. 

THIS MONTH'S SNIP! 
PH I LCt) S'l'EHIO Itlil'OItD PLAYER 
CA ET. A beautifully made lagqric covered 
cabinet size 17 x 15 x Pilo., destgded to take 
amplifier, autochanger and two speakers, top speaker being removable for stereo. Must have cost at least £4 each to make. available at the 
special snip price of 45 / -, plus 5/- carriage and insurance. 

SIMMERSTAT HEATER REGULATOR 
Suitable to control elements, beaters, soldering irons 
and boiling rings up to 2,500 watts. Completely ad- 
lustable. normal price 55/- each, special snip price 
12/6. plus 1/6 postage and insurance. 

LIMITED QUANTITY ONLY! 
Waterproof heater wire. 16 yds. 
length. 70 watts. Self regulating tem- 
perature control. 101 -. Post Free. 

MAKING A CONVECTOR HEATER 
We can otter a copper clad element rated at 1,500 watts 
21t, long, only 17/6, plus 2/6 postage. This heater can 
be controlled by the Simmerstat described on till 
page. 

INFRA -RED HEATERS 

Make up one 01 these 
latest type heaters 
ideal for bathroom. 
kitchen, bedroom. etc. 
They are simple to make 
from our easy to follow 
instructions -uses silica enclosed 
elements designed for the correct 
infra -red wavelength (3 microns). Price for 750 watt element and InstructIons 15/6, plus 2/6 post and insurance. 

MULTI -METER BARGAINS ! 
MODEL 200H (Illus. on ri -ht). 20,000 ohms per volt, 20 
ranges comprising AC volts, 5 ranges up to 1,000V D.C. volts, 
6 ranges up to 2.5KV, DC current, 3 ranges up to 26 ohms, resistance, 2 ranges up to 6 meg. capacity 2 ranges up to .1, 
decibels -20 to +22. Scale cornerwise to the equivalent of 
4 in. movement is a pocket size instrument measuring 44 x 
3} x lin. Complete with test prods, battery and operating instructions, price E6.19.3, post free. 
MODEL EPIOK. Similar in size and appearance to 200H except that this is 10,000 ohms per volt and maximum DC volts 1,200 instead of 2.5K, also no capacity range. Price 
£5.19.6. Post free. 

ALL METERS BRAND 
NEW AND FULLY 

GUARANTEED 

MODEL TP5S. (lilas. on lei ). 20,000 ohms per volt, .DC 
volts, 5 ranges up to 1,000 AC volts, 5 ranges up to 1,000 
resistance, 2 ranges up to 10 meg., capacity 2 ranges up to 
.1 decibels -20 to +26. One switch control, really beautifully 
made precision instrument, size only 3} x 54 x I }in., price 
only £5.19.6. Post free. 
MODEL TPIO. Similar in size and appearance to TP5S, but 
sensitivity 2,000 ohms per volt, price E3.19.6. Post free. 
MODEL UI. A robust instrument of 1,000 ohms per volt 
sensitivity. AC /DC volts up to 1,000. DC current up to 500, 
resistance yip to 200K, size 54 x 34 x 2 }ins. complete with 
test prods, single switch control, large easily read scale, 
price only L2.19.6. Post free. 

COMPONENTS 
1. Ferrite aerial with Long and 

Medium Wave Coils, 41m. long. 
for pocket superhet, complete 
with circuit showing component 
values, etc.. 7/6. 

2. Ferrite aerial, as above, but :1u. 
diameter, Bim long. tor table 
model receiver or portable. 10/6. 

3. Three LP'. 'l'ranslormers with 
oscillator coil and circuit details 

' to work with Item 1.19/6. 
4. Three I.F. Coils and oscillator 

to work with item 2. 23/6. 
5. Smallest possible electrolytles. 

1MFD, 2MFD, 4MFD, 6MFD, 
8MFD, SOMFD, 20MFD, 30MFD, 
5OMFD, 100MFD. 200MFD. all 
1/9 each. 

6. Smallest 1 watt resistors, all 
10 per cent values. 5d. each. 

7. Miniature condensers, .1, 1 / -: 
05. .04, 02, .01, all 8d. values, 

below this 7d. 
8. Miniature slide switch double 

pole change over, 2/6. 
9. Edgewise volume controls, 2K, 

5K, 101( and 20K, 2/8 each. 
10. Small edgewise controls with 

switch. 2K, 5K. 10K and 20K, 
4/9 each. 

11. Red Spot Transistors, testad 
and suitable all A.F. applications. 
2/6. 

12. White Spot Transistors tested 
and suitable as I.F. or mixer. 3 /6. 

13. Set of six Nullard transistors 
for superhet in original packets. 
fully gguaranteed, comprising 
0C44, 0C45, OC91D and matched 
pair OC81. £2 the set, 

14. Special sub -miniature diodes, 
1/6 each. 

15. Surface Barrier transistors, 
5 -10 Mc /s, 6/6 each: 10 -15 Mc /s. 
8/- each 20-30 Mc /s, 9/- each 
4050 Me /s, 15/- each. 

18. Push -Pull Driver and Push -Pull output transformers for pocket 
superhets, 150 mW 10 /- pair; 
400mW. 15/- pair; 750 mW (driver 
only, no o.t. needed). 8/6. all 
complete with circuit details. 

17. Smallest Tuning Condenser, 
size approx. tin. se., 165pF and 
65pF, with trimmers, 12 /6 each. 

18. Oscillator coil to suit the above. 
6/ -. 

19. Three LF.s, 455 k/c sub -mint atuve 
to suit Items 17 and 18.18/- the set. 

20. Jackson 00 2-gang tuning con- densers, 208pF plus 176 pm, 
spindle tapped 6BA, with 
trimmers, 10 /6. less trimmers 9/6. 

21. Tuning condensers for items 1 
and 3, 9/6. 

22. Tuning condensers for items 2 
and 4, 10 /6. 

23. Printed circuit for items 1 and 
3, 6 /6. 

24. Printed circuit for Items 2 and 
4, 7/6. 

25. I1ín. speaker, 3 ohm, 19/6: 80 
ohm, 19/6. 

26. 3in, speaker, 3 ohm, 18/6: 80 ohm, 
18 /6. 

27. 5in. speaker, 3 ohm, 18/6; 35 ohm 
Hi flux, 19/6: 35 ohm Super Hi 
flux, 22/6. 

28. Elliptical speaker, 7 x 4. 3 ohm, 
19/6: 35 ohm, 19/8. 

29. Battery connectors, large, 1/- 
pair: miniature. 1/- Pair. 

T R A N S F I L T E R S 

Save alignment problems and 
improve performance. Use 
instead of I.F. transformer. 
Complete with circuit 816 each 
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Britain's MOST Popular Portable .. . 

The "GOOD COMPANION" 
CAR RADIO & PORTABLE 

One of the finest of its kind available. The design is the combined efforts of 
our technicians and of those of several of the leading manufacturers in the 
country, and the resulting set has a performance as good as if not superior to 
those selling at £20 and more It has the eight transistor set performance. Features 
include American Philco R.F. transistors and Mallard A.F. transistors - 
Q.P.P. output giving 750 mW -full coverage on Medium and Long -very fine 
tuning arrangement -excellent reception of difficult stations like 208 -variable 
feed -back control -full tonal qualities -really superior looking cabinet size 
I I x8 x Sin. approximately -car aerial attachment- several months' operation 
from battery costing only 316. 
Circuit employs six transistors and two diodes, it incorporates all latest refine- 
ments, and oscillator. I.F. Transformers are pre -aligned so no instruments are 
necessary. Anyone who can solder competently can make this sec. The instruc- 
tions are fully comprehensive with plenty of illustrations. Service is available 
in the unlikely event of your getting into difficulties. All components fully guar. 
Price of all components 1in9.19.6 Post and Insurance 51- 

and Standard Cabinet Battery 316 extra. 
or with De Luxe Cabinet LI extra. 

MK2 CIRCUIT 1 AGENTS 1 

uses latest ceramic transfflters in place 01 
the normal I.F. transformers. This saves 
alignment problems and improves perfor- 
mance. Price 10 /- extra. 

wanted to build up our 
Companion Receivers. Send 
addressed envelope for lull 
particulars. 

The "POCKET COMPANION 
This is without doubt the most modern and best pocket net available. It 
uses the very latest I.F. transfilters, Philco R.F. transistors. airspaced 
tuning condenser In Superhet circuit covering M.W. and L.W. Complete 
building cost £6.15.0. Battery 2/ -. Post and Ins. 2/6. Data tree with parts or 
separately 2/6. 

The "TREMENDO COMPANION" 
If you don't mind the battery consumption being a little higher and you want 
really big output then order The "Tremendo ". This has an undistorted out- 
put of almost li watts and is probably the most powerful home constructor 
set available today. Complete building cost of this fs 210.15.0, which includes 
the transfilter (Mk. II circuit) batteries coat 3/6 (two required). 

DE-LU XE 
CABINET 201- extra 

a x"ÿ;? .±. 

STANDARD 
CABINET 

All components for the 
IMPROVED PIMPERNEL 

5 Transistor Radio 
that works really well ! 

ONLY 

69'6 
Postage and 

Insurance 216 

Battery 
This remarkable little receiver uses 5 transistors and 2 
diodes. 31n. Moving Coil Speaker. Tuning Condenser, 
Volume Control with On/Off switch, latest type circuitry 
giving excellent station separation and ample volume at 
good tone. Push -pull output circuit ensures long life from 
PP4 battery. 
All components included for Medium Wave operation in 
handsome plastic case with carrying handle as illustrated. 
Demonstrations at all branches 
Circuit diagram FREE with parts or 2/- separately. 

OPTIONAL EXTRAS 
All components and switch for Long Waves .. .. 8/6 
Motif "Pimpernel" .. .. .. .. .. .. 2/- 

THE POCKET "4" 
Proved without 

doubt the 

easiest of all 

to make! 

Circuit comprises 2 HF 
transistors refiexed to equal 4 
stages. Permanent germanium diode 
and high gain AF output stage, fitted with 
miniature speaker, proper tuning condenser, volume 
control and in case with handle as illustrated (less monogram). 
completely portable. No aerial or earth required. 
Pocket 4 uses 3 transistors and 1 diode, price 42/6, plus 2/6 post and 
insurance. 
Pocket 5 uses 4 transistors and 1 diode and has feedback control, price 
55 / -, plus 2/6 post and insurance. 
Prices are for medium wave models, long or medium versions 3/8 extra, 

GOOD RESULTS EVERYWHERE 
Nothing can be more disappointing than to find that despite care in 
making up, your radio lust will not work or needs a long high aerial 
and water pipe earth. We can prove good results In all areas and we 
guarantee all components for 12 months. Hundreds of testimonials 
received. Send in confidence. Plans free with parts. or separately 1/8. 
Demonstrations at all branches. 

ELECTRONIC PRECI SI ON EQU IPM E NT LTD. 
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post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, 0 
Eastbourne, marked Department 7. Callers may use any one of the Companies below. O 

286 London Road, 29 Stroud fireen ltd., 520 Iligh Street North 42-48 Windmill Hi11, 246 High Street, 0 
Croydon. Finsbury Park. N.4. manor Park, E.12. Ruislip, Middx. Harlesden, N,W.10. O 

Phone: CRO 6558 Phone: ARChway 1049 Phone: ILFord 1011 Phone: RUIslip 5780 Phone: ELGer 4444 0 
Half day Wednesday Half day Thursday Half day Thursday Half day Wednesday Half day Thursday 4 000000000000000000000004000000 000000000000000000000000000000000000 
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VALVES 
BY RETURN OF POST 

THE MOST COMPREHENSIVE COMPETITIVE 
VALVE LIST IN THE COUNTRY 

10 DISCOUNT 
SPECIAL OFFER TO 
PURCHASERS of any 
SIX VALVES marked in 
black type (15% in 
dozen). Post: 1 valve. 
6d. 2-11, 1 / -., 

NEW LOW 
PRICES 

GUARAN- 
TEED 3 
MONTHS 

FREE TRANSIT IN- 
SURANCE. All valves 
are new or of fully 
guaranteed ex- Govern- 
ment or ex- equipment 
ongin. Satisfaction or 
Money back Guarantee 
on goods If returned un- 
used within 14 days. 

024 5/- 6J5GT 4/- 
JA3(:T SI- 4l- 
lA7GT 11/- 6J7 8/8 
11..3GT 9/- 6.77G 4/9 
305 8/. 6.170T 7/6 
106 9/9 638 9/6 
1H50T 9/9 
1L4 8/8 
11,133 8/8 
]LNS 4/9 
1N5GT 9/9 
1Rí 5/6 
184 8/- 
183 4/6 
1T4 3/6 
2A:3 6/6 
2A7 9/8 
3A4 4/9 
SAS 9- 
006 4/8 
8Q4 7/- 
3Q5GT SI- 
584 

6/l 
8R4GY 12/6 
814 8- 
61146 4/9 
5V4G 7/9 
5Y8G 5/9 
5Y3(1T 6/9 
5Y40 11/- 
524 11/- 
5'L4G 7/8 
5Z4GT 111- 
6/30122 91- 
BAO 4/9 
6A7 10/- 
6A80 8/8 
6A9GT 13/6 
62.138 7/- 
6.407 8/3 
6AG3 8/- 
6AG7 7/6 
8AK5 5/- 
BALS 3/- 
SAMS 3/- 
6AQ5 8/- 
BAT6 5/9 
BAIA 7/6 
6B7 8/6 
688G 8/- 
6BAA 5/9 
68E8 5/9 
6BG6G 16/- 
6806 e/- 
6B.16 8/. 
611117 9/6 1001 11/6 
680,6 7/91002 14/6 
6BW7 5/6 10014 81- 
BBIB 4/9 10F1 5/9 
604 3/610F9 10/6 
6tJ7, 5/810L14 7/- 
SUO 3/910LD3 7/9 
6U9 11/- 101,1311 14/6 
6C116019/610L012 8/- 
6C06 7/810P13 11/- 
603 8/- 10P14 9/- 
603 9/810P18 71- 
6136 4/3 12A6 4/9 
6F1 4/9 LA06 15/- 
61960 6/9 12A06 17/. 
6F12 8/- 12AE6 13/9 
6E013 8/912A08 9/- 
61,14 9/612AT6 7/3 
6F13 6/6 12).17 5/6 
8E16 8/- 12AU8 9/6 
6F19 6/812AU7 6/- 
6F823 6/612AX6 6/6 
6F32 6/6 12BA6 7/8 DAF96 7/8 
6F33 6/6 1213E6 7/8 DET19 2/9 
625 4/3 12807 9/9 DF33 9/9 
OJ6G 3/- 1208 8/6 DF91 3/8 

6K6GT 8/8 
6K7 5/9 12007 8/8 UL33 8/- 
6H76 2/3 120J7 6/8 UL35 9/- 
tiK701' 4/8128117 4/9 DL65 61- 
6K8GT 8/9 12687017/9 1--)L75 e/- 
01125 7/8 1407 14/9 DL82 9/- 
6L1 12/6 10AQ6 7/8 DL91 8/- 
6L6G 6/819808G 
6L18 9/- 19/- 
61,19 11/- 9001 9/6 
6LD3 8/- 20F2 9/8 
6LD12 6/9 20L1 18/- 
6L1D.20 7/9 20P1 8/9 

61.1 7/6 é0P4 18/e 
8P26 8/6 20P5 181- 
61428 12/625A66 8/- 
6Q7G 8/- 26L8G 6/9 
6Q7GT 8/6 25L6GT 7/9, 
fiR711 8/8 25Y50 6/- 
88A7 5/6 25240 7/- 
6867 4/9 35Z5 8/- 
807 3/. 25Z8G 8- 

66187 5/- 30C1 7/- 
181.701 5/9 3OF5 8/-., 
5887GT 4/8 30FL1 9/8'... 
68Q7 5/9 30L1 8/9, 
6,567 3l8 30P4 
61.140T 10/6 30P12 7/6 
61/6G 5/-30P16 8/8 
MGT 8/-30PL1 9/8 
6X2 7/9 35L60T 8/6 
6X4 5/- 33T 25/- 
6X50 5/- 35W4 6/9 
61501 5/8 35Z4GT 5/6 
6Y60 7/835Z30T 8/- 
7A7 8/8 41 7/8 
786 9/- 42 7/6 
7B7 7/95005 91- 
7C6 7/350006(3 
706 7/6 
7117 7/369LBGT1818 
7K7 91832KU 10/ 
7Q7 8/6 ;MU 10/8 
7R7 10/6 61SPT 11/- 
707 9/-62BT 18/8 
7V7 7/9 75 8/8 
7Y4 8/9 76 8/6 
724 
8D3 8/- 83 9/8 

186BT 19/8 
803 19/- 
R07(A) 5/8 
ROA 8/8 
913 55/- 
832A 14/- 
868A 11/6 
9004 2/- EF50-BR 2/- 
AT P4 2/9 USA 
AZ31 Si- 
536 7/9 
010 9/6 
CBL1 28/8 
CBL31 21/- 
UC H:35 14/- 
;.'L33 918 
CY31 
D77 8/6 
0132 5/9 
DA30 12/8 
DAC32 9/9 
DAF9l 4/8 

12E1 17/8 
12J70T 9/- 
12K7GT 4/9 
12188 11/- 
12KAGT 9/6 
12Q7GT 5/- 
12007 5/- 

01/96 7/8 E5180 7/9 
DH63 8/. EM81 8/8 
1176 5/- 01584 9/- 
13K32 11/- E5185 10/- 
DK91 5/8 ENSI 18/- 
DK82 7/- EY51 
DK96 7/8 Small 7/9 

EY88 7/8 
Ey.35 5/8 
EZ40 5/6 Ú26 EZ41 7l- U31 EMI) 8/- 333 0,101 8/8 035 111.02 6/-FW4/60o81- 

DL94 8/9F'W4/8008/- 
DL96 7/3 GT1C 7/- 
DW41350 3232 8/9 

8/- 07.34 12/8 
DW4/500 HABC80 9/8 

8/- HL41DD 
EABC80 8/9 8/3 
EAC91 4/6 H61309 19/- 
EAF42 8/-11VI42 10/8 
E841 7/- I W4/350 7/6 
E891 8/- 1W4/500 7/8 
E11033 4/9 KLL32 8/8 
EBC41 8/- KT32 8/9 
EBC81 719 KT33O 4/6 
EBF80 7/9 KT38 12/6 
EBF83 9/6 KT44 7/8 
BBF89 8/6 K245 8/8 
i0BL21 12/8 KT61 8/8 
EBL31 17/5 K'i'83 5/9 
'EC01 4/8 K'P76 8/8 
'EC3:31 7/8 KTW61 5/9 
E0C:12 4/-KTW62 5/9 
ECC33 4/8 K1'W83 5/9 
ECC34 9/- KTZ88 5/6 
EIX:35 el-L83 2/9 
ECC40 14/. L11152 7/- 
011(J81 5/8 511114 7/6 
ECC82 6/- N37 11/- 
00c,83 6/8 N78 13/- 
EOC84 8/- N108 18/- 
ECC85 7/9 N152 8/8 
001.188 18/- P41 4/8 
ECt:91 4/- P81 2/8 
ECF80 8/6 PABC80 
BCF82 8/8 11/8 
00021 12/6 
ECHS5 7/6 
ECH42 8/8 
001181 7/9 
0CH83 8/8 
ECL80 7/- 
ECL82 9/8 
001.03 1118 
EF'.2 7/- 
01,36 3/3 
EF39 418 
EF40 121- 
ENC. 8/. 
EF42 718 

SU25 18/- 
8U2150 4/8 
T41 7/8 
TDD4 7/8 
U14 8/- 
U18 8/- 
U22 8/9 
U24 16/- 

115 

7/- 
14/- 
12/8 

U37 28/- 
U50 6/9 
02 4/9 
1070 5/6 
U78 51- 

12/6 
9/6 

15/- 

18/9 

11/9 
19/- 

EF54 
EFSO 
EF85 
F.FA6 
EFAO 
EF01 
EF92 
EF98 
E1.32 
EL38 
ELK, 
EL41 

3/3 
4/9 
8/8 

8/9 

418 
3. 
4/8 
7/9 

81- 
EL42 8/9 
EL83 11/- 
EL84 7/- 
EL91 4/- 
E3134 7/8 

U 191 
13.281 
0902 
U301 
0309 
U329 
U339 
13801 
UABC80 8/- 
UAF42 719 
U841 719 
013041 7/9 
UBU81 9/e 
UBF89 7/8 
081.21 14/8 
U(.1184 14/6 
U(x.85 7/- 
UCF80 15/- 
00021 12/- 
170042 7/3 
00.1181 8/- 
UCL82 9/9 
1301.83 13/6 
UF41 7/6 
UF42 6/8 
UFSO 71- 
UB86 7/6 
UF`86 14/8 
UF89 
UL41 7/ 

PCC84 e/9 UL44 11/- 
P(X;85 8/8 

IAA, B/9 

1W138 14/- 111.04 7/- 
Pw89 9/-IuM60 12/8 0N:80 71- U157 9/8 PCF82 7/3 UUS 17/- PCF84 16/- UY1N 11/- PCL82 7/3 UY21 11/- PCL83 10:8 UY41 8/- PCL84 7/8 UY85 BIB PEN45 8/8 VP41 5/6 PEN48 6/- VR105130 pin 8/3 

8/9 PL'36 VR1503 í'L38 18/8 
9/8 10 

/9 PI YL 8 8 18 W61M 11/- PL62 6/8 W76 4/9 PLA3 BIB wsl 7/8 PLA4 8/- 
PI.820 8/8 161M 11)- 
P14 1218 X63 8/8 
P7C 9/8 x63 11/- 

PY31 9l- 166 11/- 
PY32 10l-XI6M 11/- 
PY90 8/9178 21/- 
PYdl 6/8 X79 16/8 
PY82 6/- 191M 9/- 
PY83 7/. Y63 6/3 
P7.30 9/6 Z83 4/9 
1118 11/- Z88 9/8 
R19 11/. Z152 4/9 
SP41 2/8 Z719 419 
SP61 2/8 ZD152 7/9 

March, 1962 

Tubes 
Carr. Si lus. 12/7 

MOST MULLARD, 

MAZDA. COSBOR, 

EMITRON EMI - 

SCOPE, BRIMAR, 

FERRANTI TYPES. 

12in. 
14in. 
15/17in. 
21in. 

HIGHEST QUALITY - 
NEW LOW PRICES 

GUARANTEED 
6 Months 12 Months NEW TYPES 

£1.15.0 £3.10.0 £4-ú7ó 
£2. 0.0 £4. 0.0 MW 38/94 

£5 -0 -0 
£2.15.0 £4.15.0 CRM 172 

MW 43/64 

£3.15.0 £5.15.0 £6 -0 -0 

EXTENSION SPEAKERS 
Covered in Attractive Rexine. Gold 
Meta, Fret. Size: 8 a 6 x 21 /6 
31in. L nt 
Bat Type. Polished wood iront 
with Gold Metal Fret. Size: ffss /6 
fly z 7/ z 34in, if, V 

MAINS AMPLIFIERS 
:I Valve, 3 watt, a m Speaker, Saker, In 
two tone cases, with controle. 19/6 P. S 1'. 6/- 

P.M. SPEAKERS 
3 ohm, Top Make. Performance 
Guaranteed. 

ú'n. loin. 
Sin. 8/- 7..411 /- 10x6 13/- 

CONDENSERS 
25 Mixed, Electrolytic. Many (copular 
sizes. List Value 85. Our 10/ 
Price. 

P.V.C. Connecting Wire 
100 yds. Single Strand. Special 7/6 Price. { 
200 ydr., ditto. 12/8. 

RECORDING TAPE 
"Brand Five" 710. 1200 it., 23/6; 7in, 
1,800 ft., 82/8 :In., 800 ft. 15/ -; 
5 :in., 1,200 ft., 21/6. 

G ET15 test G.E.C. High 
Power, Contact cooled, 

Manufacturer's matched pair Transis- 
tors, with Push -pull duput and Output 
Transformers and Amplifier 28/_ 
Circuit. Knock Out Price. 

13 CHANNEL T.V.s 
Table Modele. Famous Makes. Abso- 
lutely Complete. These sets are un- 
equaled In value due to huge purchase 
direct from source. They are untested, 
and not guaranteed to be in working 
order. Carr. etc., 15/ -. 
12m. £2.19.0 14ín. £4.19.0 

VALVES GUARANTEED 
3 mouths 

PL81 A/6 EY51 4/6 U258/- 

ACCUMULATORS 
1 cell, 2 amps.. 3 / -; 1.2 cells, 
24 v., In teak ease, 27/8. Unused 
bargain. P. ,t P. 4, 

RECTIFIERS 
For Charger, scienluu lull wave, 12 
volt, 3.4 ampe, 9 /8; (Carr. 11.1. 230 v. 
80 mA, 5/ -; RM1, 6/6; RAPS, 8/ -; 
RM3 9/ -; 1104, 15/8; 1153, 21/ -; 
14Á86, 17/ -; 14Á97, 23/ -; 14A1n0, 25/ -; 
1SRCI- I -16 -1, 7/9; 18RÁ1- 1.16.1, 7/9; 
168112- 2.8.1, 14/ -; 14RA1- 2 -8 -S, 17/ -; 
14RAI- 2 -8 -3, 20 / -, 

TRANSISTORS 
Yellow Spot, 2/9; Green Spot, 2/8, 
Red Spot, 8/6; White Spot, 4/8; 
Ediewan XB104, 8/5; XA103 (4 Mc /s), 
10/ -; XA104 (6I8 Me /e), 12/ -; O.C. 44, 
15/8; 0.C. 41, 16/.; O.C. 70, 14/ -; 
O.C. 71, 8/ -; O.C. 72, 12/ -; (Matched 
Pairs, 22 / -); V15/10P (10 watt power), 
14/ -; Yellow /Green, 5/, 

MULTIMETERS 
Reads A.C. and D.C. volte to 1000. 
5 ranges at 1000 ohms per volt. 
D.C. current, 3 rangea to 500 mlillamp. 
Resistance reading to 200K in 2 
ranges. Complete with £2.12.6 Prods. iii 
CO -AX standard and low loes, 

J yds., 12 /6; 50 yds., 
22/6; 100 yds., 42/8; Co -ax. Plugs, 1/3: 
Wall outlet boxee, 3 /8. 

T.V. PROJECTION UNITS 
Complete Standard Philips optical 
unita with !dullard MW6 -2 projection 
tube (untested) at a frac- 
lion of cost. £3.10.0 
13 CHANNEL TUNERS 
B.B.C. /1.T.A. imous makes 

` 

o pleta 
P C CPAO, P (184. 38 111. 

1 
1.F. p 

Amazing maim. ./- 
UA20 AUTOCHANGERS 
Latest 8.0.11. lU mixed de. 
Unrepeatable. A real £6.1e9 0 "Buy" P. A P. 4/ -. SIV .7 

4 -speed Record Players 
Latest Turntable, together with light- 
weight attar Galaxy dual sapphire 
crystal turnover pick -up head. Amazing 
value (pick -up only 19/-). 23.10.0 
Carr. 31 -. irJ 

HEADPHONES 
Ex -Govt. quelit), with Jack. 7/6 
plug. Per pair. I V 

Mirror Galvanometers 
Everohed and Viguclee, 45 second swing, 
high sensitivity, gunmetal Caere with 
spares, transit case. L'ru., I. A 

£ "MUST" for School E3.1 
hr 
A O 

Laboratories. & 

100 RESISTORS 6 6 
100 CONDENSERS 10¡- 
Miniature Ceramic and Silver Mica 
Condensers, apF to 5,500p '. LIST 
VALUE OVER 8J. 

SILICONE DIODES 
123 v., 300 uA, .,u. s'ric 

s 

' k. 
superior 11.5.4, or 11.51.5, etc. /. 

Each 
GERMANIUM DIODES, general pur- 
pose, 9d. each, 5/- doe. 

TEST SETS TYPE 74A 
A service 'scope easily convertible tue 
standard use, 900 /950 v., A.C., all valves, 
E.C.R.30 tubes, excellent 
case worth 810. Our price £4.10.0 

TECHNICAL TRADING CO. 
Post: 2 lbs. 2 / -, 4 lbs. 2/6, 7 lbs. 3/6, 15 lbs. 4/- etc. No. 0.0.0 
ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 
(Callers always welcome). LIST OF 1000 SNIPS, 6d, 

350 -352 FRATTON ROAD, PORTSMOUTH. 
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P.W. POCKET SUPERHET 
The case is off -white plastic with gold 
grille, well finished and in good taste. 
Top faces detachable exposing speaker, 
tuning control, wave- change switch and 

built -in edge volume control. 
Suitable for many popu- 
lar designs which 
appear currently in 
radio periodicals, 
as well as for 
older designs 
which have 
appeared 
during the 
past year 
or so. 

Price I216d. 

Size 
5a "x3Z "x2" 

TRANSISTORISED PRINTED 
BOARD VERSION 

'; :t.. 

Coloured photo -illustration on request. 

The Pocket Superhet is a high quality miniature receiver for operation 
on Medium and Long Waves. The circuit uses 6 special transistors and 
incorporates modern miniature matched components of the best 
quality which combine to give superb performance normally associated 
with much larger sets. The printed board construction ensures success 
to every enthusiast able to follow the simple Step -by -Step instructions. 

Some Osmor Stockists: 
Henry's Radio Ltd., 5 Harrow Road, London, W.2 
Clyne Radio Ltd., 162 Holloway Road, London, N.7 
Surbiton Park Radio Ltd., 48 Surbiton Road, 

Kingston, Surrey 

Norcol Ltd., Castle Road, Camberley, Surrey 
Sound Reproducers Ltd., 7 Jepson Road, E.7 
Radio Component Specialists, 337 Whitehorse Road, 

Croydon, Surrey 

SIMPLE "STEP -BY- STEP" 
INSTRUCTIONS 

INCLUDING 
WIRING DIAGRAMS 

THEORETICAL CIRCUIT 
PHOTOGRAPHS 

AND BLOWN UP DIAGRAMS 
116d. 

ALIGNMENT & FAULT FINDING SERVICE 
(Details on Request) 

OSMOR (Trade & Retail) 
418 BRIGHTON ROAD, S. CROYDON, SY. 
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ARMSTRONG AF208 AM /FM 

RADIOGRAM CHASSIS 

* 
d, 11877-5 0M) * Valves * 5 Watts utput 

* 15db Negative Feedback * Separate 
wide range Bass and Treble Controls * 
2 Compensated Pick -up inputs * Frequency 
Response 30- 22,000 c.o.s. ±2db * Tape 
Record and Playback Facilities * Conti- 
nental Reception of Good Programme 
Value * For 3, 7/ and 15 obm speakers. 
Send S.A.E. for leaflet. 

PRICE 22 GUINEAS carr.Free 

LATEST "EMI" 4 SPEED 
SINGLE RECORD PLAYER 

Acos HI -FI Pick -up for LP. and /or 78, 7, 
10 and 12in. records. Silent motor, heavy 
turntable, auto stop. Complete on Base - 
plate. 

Special offer £6.5.0 post free. 
or with Stereo /Monaural pick -up £6.19.8. 

SINGLE- PLAYER BARGAIN 
Ready -built, complete with BSR TU9 
4 -speed gram pick -up unit. Handsome 
portable case. 3 -watt amplifier with 
2 valves and speaker. List price 
£12.12.0. OUR PRICE £9.9.0. Post 4/ -. 
Fully guaranteed in manufacturer's 
sealed cartons. 

New Boxed VALVES 90-day Guarantee 
1ES 7/8 8K80 7/8 RA50 ' 1/6 EZ80 7/8 
185 7/6 61,6G 10/8 EA13C80 8/8 E1148 1/8 
IT4 8/. 6N7M 6/6 EB91 8/- HABC80 
2X2 8/8 3Q70 8/8 ESC33 9/8 12/8 
384 718 68A7 8/- EBC41 8/8 HVR2A 8/8 
3V4 7/6 68J7K 8/8 EBF80 10/- MU14 9/- 
5114 7/8 68N7 6/6 ECC84 9/8 PCC84 9/8 
5Y3 7/6 6V6G 8/8 ECF80 9/6 PCF80 9/8 
524 9/6 6X4 7/8 ECH42 10/8 PCL82 11/8 
OAKS 6/- 6X6 8/8 ECL80 10/8 PENIS 8/8 
6138 6/- 12A8 7/6 ECL82 10/8 FL81 12/8 
613E6 7/8 12AT7 8/- EF39 6/8 PL82 10/8 
6BH6 9/6 12AU7 8/- EF41 9/6 PY80 7/8 
613W8 9/6 12AX7 8/- EF50 6/8 PY81 9/6 
ODO 5/- 12BE6 8/8 EFSO 8/- PY82 7/6 
6E6 7/6 12E7 6/6 EF86 12/6 SP61 8/8 
sito 8/6 12q7 8/6 EF92 5/6 UBC41 9/8 
OJO 6/8 SOLO 9/8 EL32 5/8 UCH42 9/8 
838 5/8 3524 7/6 E4,41 9/8 UF41 9/8 
6J7G 8/8 80 0/6 ELM 8/8 UL41 9/8 
6K6GT 8/6 807 5/8 EY51 9/8 UY41 8/- 
6K7G 5/- 964 1/8 EZ40 7/8 U22 8/- 

BETS UF VALVES 

DE96, DF98, DAM, DL98, 8/6 each or 27/8 .set. 
1R5, 1T4, 166, 384 or 3V4. 19/6 
6K8, 6E7, 6Q7, 6Y6, 624 or 6X5. 27/8 
ECH42, EF41, EBC41, EL41, E240. 8718 
ECH81, EF89, 28C81, ELM. E7,80. 39/8 
121(8, 12K7, 12Q7, 360,8, 3524. 351- 

W 
ELECTROLYTICS 

TUBULAR TUBULAR 
50/350V 6/8 1 /550V ß/- 

2/350V 2/8 
4/450V 2/8 
8/450V 2/8 
8/500V 2/9 
16 /450V 8/- 
í6/500v 4/- 
32/450V 8/9 
25/25V 1/9 
50/25V 2/. 
6 /50V 2/- 

100/25V 8/- 
250I25V 8/- 
500/12V 3/- 
8+8/450V 8/6 
8+81500V 5/- 
8+16/450V 3/9 
8+16/500V 5/8 
16+16/450V 4/8 
16+161500V 6/- 
32+32/350V 4/e 

FAMOUS 
MAKES 

CAN TYPES 
16 /45V 5/. 
32/350V 4/- 
100/270V 6/8 
2,000/6V 4/- 
5,000í6V 6/- 
32 +52/350V 5/- 
32+32/450V 8/- 
32 +3.2 +52/350V7/. 
50 +50/350V 7/- 
64 +120/350V 11/6 
100 +200 /275V 18/8 

C.R.T. BOOSTER TRANSFORMERS 
For Cathode Ray Tubes having heater 
cathode short circuit and for C.R. 
Tubes with tailing emission. Full instructions supplied. 
Type A. Optional 25% and 50% Boost. 
2V or 4V or 6.3V or 10.8V or 13.3V. 
Mains input. 12/6 
TYPE A2. High quality, low capacity. 
10/159F. Optional boost 25 %. 50 %. 75 %. 
Mains output. 16/6 
Type B. Mains input. Low capacity. 
Multi output 2, 4, 6.3, 10 and 13V. 
Boost 25% and 50 %. This transformer 
is suitable for all TV tubes, 21/- each. 

COMPLETE RADIO 
£4.19.6 post free 

4 Hilliard valves, Sin. speakers, frame 
aer al. 4 pre -set stations. I long, 3 med. 
wave. Superhet Circuit. 
Size 9 x 6 x Skin. high. Tested ready for 
use. 200/250 v. A.C. -D.C. Mains. 

MAINS TRANSFORMERS 200 /250 v. A.C. 

STANDARD, 
Postage 

0.0- 260,A o80mA, 6.3 v. 3.6 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a 6 v. 
2 a or 4 v. 2 a. 22 /8 ditto, 350.0. 350 

- 
29/8 

MINIATURE 200 V. 20 mA, 6.3 V. 1 a. 10/6 
MIDGET, 220 v. 45 mA, 6.3 v. 3 a. 

- 
. 16/6 

SMALL, 220.0.220, 50 inA, 6.3 v. 2 a. 17 /8 
STD., 250 -0.250, 85 mA, 6.3 v. 3.5 a. ., 17/6 
HEATER TRANS. 8.3 v. 14 amp. .. 718 
Ditto, tapped eec. 2, 4, 6.3 v., 15 amp .. 8/e 
Ditto, sec. 6.3 v. 3 amp 10 /8 
GENERAL PURPOSE LOW VOLTAGE, 2e 
3, 4,5,6,8,9 ;10, 12, 15, 18, 24, 30 v... 22/8 
AUTO TRANSFORMERS. 150 w, -. 22/8 
0, 120, 200, 230, 250 v., 500 w. .. 82/8 

O,P. TRANSFORMERS. Heavy Duty 60 mA, 4/6. 
Multiratio, push -pull, 7/6. Ditto, 10 w., 16/6. Mini- 
ature, 384m etc., 919. L.F. CHOKES 15 /10H. 80/65 
mA. 5/ -; 10 H. 86 mA, 1018; 10 H., 160 mA, 14/ -. 

TELEVISION REPLACEMENT 

Line Output Transformers 
from 45/- each, New Stock 

and other timebase components 
Most makes available 

S.A.E. with all enquiries. 

FULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 13 v. 11 amp., 8/9: a., 11/8; 4 a., 17/8. 
CHARGE TRANSFORMERS. Tapped input 100/ 
250 v. for charging at O, 6 or 12 v., 11 amps., L5/6. 
O amps., 17/6; 4 amps., 22/8. Circuit inauded. 
4 AMP CAR BATTERY CHARGER with amp 
meter Leads, Fuse Case, etc., for O v. or 12 v., 8918. 

BOOKS'ist S.A.E. 
40 Circuits for Germanium Diodes 3/- 
"W.W." Radio Valve Data, SI -. 
High Fidelity Speaker Enclosure, 5/- 
Valve and TV Tube Equivalents. 9/6. 
TV Fault Finding, 5/ , 
Quality Amplifiers, 4/6. 
Radio Valve Guide. Books, 1, 2. 3 
or 4, 5/- each. 
Transistor Superhet Receivers, 7/8. Praetieal Radio for Beginners, 3/6. Master Colour ('orle Chart. 1 /6. 

PYE STEREOPHONIC PLAYER 
Complete with Garrard TA MKI1 
Stereo unit and self contained quality 
stereo amplifier. size 141' wide x 17' deep x 85- high. Brand new in maker's 
box with full instructions and guar- antee. OUR PRICE £12.10. Carriage 
and Insurance, 10 / -. Suitable for use with any two 3 ohm 
loudspeakers. 

LOUDSPEAKER P.M. 3 OHM- 21, 3, 4in. 19/6. 
Rola, 17/8; 81e. Plessey, 19i8; 7in. z 41n. Rola, 

18 / -; bile. hola, 1818; 10 s Bin. 27/8; 10 m. Rola. 
80 / -; 41e. Tweeter, 96/ -; 121e. R.A. 80 / -; 131 z 
Sin 45/., 
STENTORIAN HF1012. 101e. 3.15 ohms, 10 w., 95/.. 

BAKER SELHURST 

LOUDSPEAKERS 
Detale S.A.E. 

121e. Baker 15w. Stalwart 
3 or 15 ohms, 45. 13,000 

19m. Baker Stalwart. foam 
euspeoeton, 15 ohms, 40- 
1'3,500 cm... 68 
12in. Stereo, 12w., 35- 
10,000 c.p.a 68 
121n. Baker Ultra Twelve, 
20 ap.e. to 25 tels. 817.10 
151n. Auditorium, 36 w., 
Basa 20 c.p.s. to 12 Ka/e. 

615 

TWIN GANG TUNING CONDENSERS. 365 pF, 
miniature 11u. z liin. a 111n., 101 -. 500pF Standard 
with trimmers, 91 -; midget, 716; with trimmers, 91- 
SMALL 3 gang 500 pF, 17/-. 
SINGLE 26 pF, 60 pF, 75 pF, 100 pF, 160 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., 9d., 0.1, 1 / -; 
0.26, 1 /8; 0.5 /500 v..1 /9; 0.1 /350 v.. 9d.; 0.1/2.000 v. 
0.1 /1,000 v., 1 /9; 0.1 mid., 2.000 volts, 9/8. 
CERAMIC CONDS. 500 v. 0.8 pF to 0.01 mid.. 9d. 
SILVER MICA CONDENSERS. 10% 5 p5' to 600 pF. 
1 / -; 000 pie to 3,000 pF. 113. Close tolerance. 
(± 1 pF) 1.5 pF to 47 pF, 118. Ditto 1% 50 pF 
to 815 pF, 1/9: 1,000 pF to 5,000 pF, 2 / -. 

485 kc /s SIGNAL GENERATOR 
Total cost 15/ -. Uses B.F.O. Unit, 
ZA 30038 ready made. POCKET 
SIZE 25 x 45 x lin. Slight modifications 
required, full instructions supplied. 
Battery 7/6 extra 69V +1IV. Details 
S.A.E. 

Wavechange Switches. 2 p. 2 -way 
3 p. 2 -way, short spindle, 2/6: 8 P. 4 -way 
2 wafer, long spindle, 6/6; 2 p. 6 -way. 
4 p. 2 -way, 4 p. 3 -way, long spindle. 3/8; 
6 p. 4 -way, 1 p. 2 -way, long spindle, 803 
Wavechange "MAKITS ", Wafers avail- 
able; 1 p. 12 wafer, 2 p. 6 wafer, 3 p. 4 wafer, 
4 p. 3 wafer, 6 P. 2 wafer, 1 wafer, 8/6: 
2 wafer, 12/6: 3 wafer, 16 / -; additional 
wafers up to 14, 3/6 each extra. 
Toggle Switches, s.p., 2/ -: d,p., 3/6: 
d.p.d.t.. 4/ -. Ex. Gov. s.p.d.t., 1/ -. 

CRYSTAL HIKE INSERT 
by Acos 8/6 

Precision engineered. 
Size only lain. dia. x fin. 

ACt4S CRYSTAL MIKE 40 .. 25/- 
DE LUXE STICK MIKE .. 35/- 

Valveholders, Pax. int., oct., 4d. EA50, 
6d. B12Á. CRT. 1/3. Engl and Amer. 4 
5. 6 and 7 pin, '1 / -. MOULDED Mazda and 
int. oct., 8d.; B7G, SBA, B8G, BOA, 9d. 
ß7G with can, 1/6. BOA with can. 1/9 
Ceramic EF50, B7G, BOA. lot. oct., 11- 
7ßG, BOA cans, L- each. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every purchase. Bus 133 or 68 pass door 

S.R. Station Selhurst 
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Volume Controls BO céáE COAX 
oun.an spaced On. 

Long spindles. Midget Stranded core 
6 K ohms to 2 Meg. 40 vds. 17/6. Yu 
No. Sw. D.P.ew. 60 yds. 351- 
31- . 4B Fringe Quality I- yd. 
Linear or Log Tracks. Air Spaced. 

TRIPLEXERS Bande I, II, M 12/6 
COAX PLUG . 1/- LEAD SOCKET.. 2/- 
PANEL SOCKETS L- OUTLET BOXES 416 
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms. 
DITTO SCREENED per yd. 1 /6. 80 ohms only. 
WIRE -WOUND POTS. I WATT. Pre -set Mio. 
TV Types. Ail values 10 ohms to 26 K. 31. ea 
30 K., 50 K.. 4 / -. (Carbon 30 K., to 2 meg., 3 / -) 
WIRE -WOUND 4 WATT Pote. Long spindle. 
Valuer, 30 ohms to 30 K.. 6/8; 100 K.. 7/6. 
PHILIPS TRIMMERS. 30 pF, 1 / -. 
TRIMMERS, Ceramic. 30, 50, 70 pF, 9d.; 100 pF., 
150 0F. 1/3; 230 pF., 1/6; 500 pF., 750 pF., 1/9. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 

w., 4d. ; w., 4d.; 1 w., 6d.; 1; w., sd.; 2 w., 
HIGH STABILITY. } w., 1%, II -. Prelerred values 
10 0 to 10 meg. Ditto 5%, 100 II to meg., Bd. 

10 watt f WIRE -WOUND RESISTORS y 1/8 
25 ohms -10,000 ohms 15 watt l 2/- 

12.5K to 50K 10w .. .. .. .. 31- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Doable Play 7in. reel, 2,400ft. 60/- 
51n. reel, 1,200ft. 37/6 

Long Play 7m. reel, 1,800ft. ß51- 
5;1n. reel, 1,200ft 23/6 
5ín. reel, 900ft. 18/6 

Snare 
Plastic 
Reels 

3ín. 1/6 
4111. 2/- 
5ín. 2/- 

Standard 7in. reel, 1,200ft 25 /- 511n. 2/- 
5in. reel, 600ft 18 /- 71e. 2/6 

"Instant" Bulk Tape Eraser and 
Head Defuxer, 200 /250 v. A.C.. 27/6. 

Leaflet. S.A.E. 

Radio Screwdriver Sin. Bd. 
Neon Mains Tester Screwdriver, 5/- 
Solder ltadlograde, 4d. yd., lib. 51-. 
Black Crackle Paint. Air drying, 3/- tin. 

HIGH GAIN TV PRE- AMPLIFIERS 
BAND 1 B.B.C. 

Tunable channels 1 to 5. Gain 18db. 
ECC84 valve. Kit price 29/6 or 49/6 
with power pack. Details 6d. (PCC84 
valves if preferred.) 

BAND ID I.T.A. -Same prices. 
Tunable channels 8 to 13. Gain 17dB. 

Paxolin Panels. 10 x 81e., 1/8. 
Miniature Contact Cooled Rectifiers. 
250V 50mA. 7/6: 250V 60mA, 8/6: 250V 
85mA. 9/6: 200mA. 21/ -: 300MA. 27/6. 
Selenium Rect. 300v 85mA. 7/6. 
Coils Wearite "P" type. 3/- each. 
Osmor Midget "Q" type, adj. dust core, 
from 4/- each. All ranges. 
Teletron D.W.R. L. and Med. T.R.F. 
with reaction, 3/6. 
Ferrite Rod Aerials, M.W., 8/9: M. and 
L., 12(6. 
Osmor Ferrite Rod Aerials. L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rods, 8 x f ín., 2/6. 
H.F. Chokes, 2/6. Osmor OCI, 8/9. 
T.R.F. Coils, A /HF. 7/- pair; HAX. 3/-, 
Repanco DRR2, Si-. DRX1, 2 /6. 

Aluminium Chassie, 18 s.w.g. Plain. 
undrllled. 4 sides, riveted corners, 
lattice fixing holes. 2; in. sides. 7 x 4m. 
4/6: 9 x 7in., 5/9: 11 x 71n.. 8/9; 13 x 9in.. 
8/13; 8 18 x 3111hí1, 

110/8; 15 x 14ín., 12/6: 
18 
Aluminium Panels, 18 s.w.g.. 12 x 12ín. 
4/6: 14 x 9ín., 4/ -: 12 x 8in.. 3/ -: 10 x 7111., 
2/3, 8 x 6ín.. 2/ -. 

AUTOCHANUER ACCESSORIES 
Suitable player cabinets (except 

4 H.F.) .. .. 49/6 
Amplifier player cabinets (except 

63/- 
3-valve amplifier and 66Hn. speaker 95/. 
3-valve amplifier and filin, speaker 105/ - 
wired and tested ready for use with above. 

CRYSTAL SET BOOKLET, 11 -. 
CRYSTAL DIODE DEC.. .. 21 -. 61EX84, 41 -. OA31, 3l -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 151- pr. 
MIKE TRANSF. 50 : 1, 3/9 ea.: 100: 1, Potted, 1018. 
SWITCH CLEANER. Fluid squirt spout, 4/3 tin. 

JASON FM TUNER COIL SET. 
29/-. H.F. coil, aerial coil, oscillator 
coil, two 1.f. transformers 10.7 Mc /s, 
detector transformer and heater choke. 
Circuit and component book using four 
6AM6. 2/8. Complete Jason FMT.I 
Kit. Jason chassis with calibrated dial, 
components and 4 valves, 58.5.0. 

JACKS. English open circuit, 2/6. Closed 
circuit, 4/3. Grundlg type, 3 pin, 1/3. 
JACK PLUGS. English, 3/-. Grundlg, 
3 pin, 318. 
Wircwound Ext. Speaker Control, 100 
3/ -. 
ALADDIN FORMERS and cores. ¡In.. 
8d.: fin. 10d. 
0.3in. FORMERS 5937 or 8 and cans TV1 
or 2. lin. eq. x 21ín. or fin. sq. x 111n., 2/- 
with cores. 
SLOW MOTION DRIVES. Eplcyclic 
ratio 6 -1, 2/3. 
SOLON IRON, 2.5W. 200V or 230V. 24/ -. 
MAINS DROPPER. 3 x Shin. With 
adjustable sliders. 0.3A. 1,000 ohms. 4/3; 
0.2A, 1,000 ohms. 4/3. 
LINE CORD. 0.3A 60 ohms per foot, 
0.2A 100 ohms per foot. 2-way, L- Per foot: 
3-way 1/- per toot. 
MIKE TRANS. 50-1, 3/9: 100 :1, potted. 10/6. 
P.V.C. Conn. Wire, 8 colours, single or 
stranded, 2d. yd. Sleeving, 1.2mm. 2d.: 
4mm. 3d. 6m. 5d. yd. 
SPEAKER FRET. Gold cloth, 17 x 25ín., 
5/ -: 25 x 351n., 10/ -. Tygan, 52in, wide, 
10/ -: 261n. wide, 5/- ft. Samples, S.A.E. 
Expanded Metal, Gold, 12 x 12in., 6 / -. 

I.F. TRANSFORMERS 7/6 pair 
465 kc /s slug tuning miniature can 
li x I x lin. High Q and good band 

width. Data sheet supplied. 

"{REGENT" 4 VALVE 
" 96 " 

RANGE 
VALVES 
KIT PRICE 
£6. 6. 0. 

cari. 4 - 

PRINTED CIRCUIT PATTERY 

PORTABLE KIT 
Medium and long wave. Powerful 7 x din. 
high Flux Speaker. T.C.C. Printed Circuit and 
condensera. Components of finest quality 
clearly identified with assembly instructions. 
Osmore Ferrite Aerial Coils. Resine covered 
attache case cabinet. Size 12m. x kin. x 4ín. 
Batteries used 8120 1L5512) and A 035 (L5040), 
10/. extra. Instructions 9d. Ifree with kit), 
Maine Unit ready made for above, 39/e, Sold 
separately. Details free. 

COMPONENT SHOP 331 WHITEHORSE ROAD 

SPECIALISTS WESTeCROYDON 

P. and P. charge 1 / -, over £3 post free. C.O.D. 2/ -. (Export welcome. Send remittance 
and extra postage). 

MONARCH RECORD PLAYER 

w, s,.e L s...r.,. 
BUILD IT YOURSELF using 4 -SPEED BSR 

MONARCH AUTOCHANGER 
READY BUILT 3W. AMPLIFIER, HANDSOME 
PORTABLE CASE. HIGH FLUX LOUD- 
SPEAKER . FULL INSTRUCTIONS SUPPLIED' 

Total Price £12.1 O O 
Cur. and ins. 54. 

RECORD PLAYER BARGAINS 
Post 2/- each 

4 Speed Autochangers: 
BSR. U.A.14 .. £7.10.0 
Collard Autochanger .. .. £7.19.6 
Garrard "Slimline" .. .. f8.17.6 

Garrard RC209 
Garrard RC210 .. .. 510.10.0 

4 Speed Single Players: 
Garrard TA Mk. 11 .. .. £8.8.0 

Model 4SP .. .. £6.17.6 
Garrard 4 /IF Transcription 217.19.6 

Garrard Stereo Heads £2 extra. 
All Sapphire SLYHI available from 6/ -. 

ARDENTE TRANSISTOR 
TRANSFORMERS 

Type D3035, 7.3 CT: Push Pull to 3 Ohms 
for 0072, etc.. 1 it ! x 110., 9/6. 
Type D3034, 1.75 : 1CT. Push Pull Driver 
for 0072. etc., 1 x I x lin., 9/6. 
Type D3058, 11.5 : 1 Output tO 3 Ohms for 
0072, etc.. i x i x Sin.. 9/6. 
Type D167, 18.2 : 1 Output to 3 ohms for 
0072, etc.. 4 x I x.}in., 12/ -. 
Type D230, 4.5 :1 Driver Transformer. 
}x4xhin.,10 / -. 
Type D240 8.5 : 1 Driver Transformer. 
la }rtin..10 /. 

A VOLUME CONTRR OLS 
Type VC1545, 5K with switch, dia. 0.91n. 8/- 
Type VC1760, 5K with switch, dia. 0.7111..10 6 
Deaf aid ear piece xtal or magnetic. '7/6. 

W EY RAD 
COILS AND TRANSFORMERS FOR 

IIWT7 RIR IIETWIH PRINTED CIRCUIT 
AND FERRITE ROD AERIAL 

Long and Medium Wave Aerial -RA2W. 
On bin. rod, 7 /16in. diameter, 208pF 
tuning, 12/6. 
Oscillator Coil P50 /1AC. Medium wave. 
For 176pF tuning, 5/4. 
1st and 2nd I.F. Transformers- P50/2CC. 
470 kc /s, 31 /161n. diameter by tin. high. 
5/7. 
3rd I.F. Transformers- P50 /3CC, to feed 
diode detector, 6/ -. 
Driver Transformer- LFDT2. 1 5/16 x 
y x Ilan.. 9/6. 
Printed Clrcult -PCA1. Size 21 x 8í1n. 
Ready drilled and printed with com- 
ponent positions, 9/6. 
7 x 4in.. 35 ohm Speaker, 25/ -. 
These components are approved by 
transistor makers and performance 

is guaranteed. 
Constructor's Booklet 2/ -. 

NEW MULLARD TRANSISTORS 
Audio OC71 8/- R.F. OC44 10/8 

0072 7/6 0C45 9/6 
Sub -miniature Electrolytics (15V). 
1µF, 2µF, 4µF, 511F. 8í1F, 25µF, 50µF. 
100µF, 2/6. Diodes 0A71. OA81, 3/ -. GEX. 
34, 4/ , 
B.B.C. Pocket 2 Transistor. M.W. 
and L.W. Radio Kit. 22/6. Phones 7/8 
or deaf aid earpiece, 7/8. Batt. 2/ -. 

P.W." POCKET 6 
TRANSISTOR KIT MK.D WITH 
LATEST OSMOR MODIFICATIONS. 
ALI. PARTS, PRINTED CIRCUIT 
AND CABINET. OSMOR DE- 

SIGNED KIT. £8.15.0. 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £14 (Carriage Paid) 
A.C. ONLY. Chassis size 15 x 61 z 51in. high. New mahufacture. Dial 
14; z 41n. In black and gold. 
Pick -up. Ext. Speaker. Ae.. E., and Dipole Sockets. Five push 
buttons -OFF L.W., M.W., F.M. and Gram. Aligned and tested O.P. 
Transformer. Tone Control. 1,000 -1.900 M.; 200 -500 M.; 88-98 Mcls 
Valves EZM rect.. ECH81, EF89, EABC80. EL84, ECC85. 
Speaker and Cabinet to fit chassis (table model), 4716 (post 2/6). 
10 x 61n. ELLIPTICAL SPEAKER. 20 / -, to purchasers of this chassis. TERMS:- (Chassis) £6 down and 5 Monthly Payments of £2, or with 
Cabinet and Speaker 25.10.0 down and 8 Monthly Payments of £2 
Cheap Room Dipole for V.H.F. 10/-. Feeder 6d, yard. 

THE "CANTATA" 

6- TRANSISTOR 

AND 

DIODE PORTABLE 

COMPLETE KIT FOR 
ONLY 

£7.19.6 
(post 3/61 

* 500mW push -pull output. * Ferrite rod aerial. * Car aerial socket and coil. * M.W. and L.W. full coverage. * Operates on two 4.5v. cells. * Printed circuit board 81 x 211n. * All holes drilled and component positions marked on reverse 
side 01 board. * Booklet of full Instructions 2/6 for 16p. (refunded on purchase 
of kit). * Size 9 x 31 x 71n. * 8 x 21ín. P.M. high Quality speaker. * Attractive Vinair covered cabinet, two tone. * Two batteries 6/6 the pair. * High Sensitivity. * Good selectivity. * Mullard transistors 0C44, 2 x OC45, OC81D, and 2 x OCBL * Top grade Weymouth Radio Coils and transformers. * Alignment service if required 17/6 (inc. post). * Write for list of prices. * All parts supplied separately. * Note the total cost -no extras at all. * Built in two hours. 

COMPLETE V.H.F. /A.M. RADIO FOR £12.10.0 
(carr. paid) 

Brand new set, in superb walnut 
cabinet (size 19 x 81 x 1411n. high). 
Covering 90 -1(lo Mc /s, 16-49 M.. and 
200500 M. Mains trans. 200 -250 v. 
with 2 tappings. Ferrite rod aerial 
for A.M. Controls: volume on /off, 
tone, tuning, w /change. Gram and 
ext. speaker position provided. 
Valves 12AT7, 12AH8, 60,16. EABC80 
6BW6 and metal rectifier. Fully 
guaranteed. Today's Value £20. 

AUTOMATIC RECORD CHANGERS. ALL 4 -SPEED WITH TURN -OVER CRYSTAL CARTRIDGE (carr. 5/- extra). Latest 
UA14. 27.10.0. Collaro C.60 Studio model, plays any records, 
7 -121n. only 27.15.0. Motor board for UA8, ÚA14 or Collaro 3/8 (post 1/6). Both UA14 and C.60 fitted monaural cartridge but wired for stereo. 
BEREC BATTERY RADIO LN MAKER'S CARTON. Valves DK96, DF96, DAF96, DL96. Two Short Wavebands 16 to 49 M. 
and 25 to 75 M. Cabinet 12 x 7; x 61n. ONLY 25 (2/6 p. & p.): MW and SW 25.4.0 (plus 2/6 p. & p.). 

SELF -POWERED VHF TUNER 
CHASSIS. Covering 88 -95 Mc /s. 
1 tullard permeability Tuner, Dims. 
104 x 41 x 51n. high ECC85, EF91, 
EF91 and 2 diodes. Metal Rectifier. 
Mains transformer. Fully wired 
and tested. Only 27.14.0 (carr. pd.). 
Room dipole 10 / -. MO ohm twin 'ceder, 6d. yd. Tuner without 
rower oack 26.14.0 (Carr. paid). 

PUSH -PULL 
AMPLIFIER £4.15.0 

(41- Carr., 
Brand new 200 -240 A.C. mains 
Bass. treble and vol. controls. 
With valves EZ80, ECC83 and 
2-ELB4 giving full 8 w. Chassis 
12 x 33 x 34m. With o.p. trans. 
for 2-3 ohm speaker. 

Front panel (normally screwed to chassis) may be removed and using as "flying panel ". Stereo version 2 x 4 w. same price. 

THIS SUPERB SET FOR £10 
A really elegant 6- transistor 
radio covered In sponge clean 
Duracour fabric, In latest two 
tone shades. M.W. and L.W., ferrite rod, provision for car 
aerial. 2-colour scale. With 
PP9 battery giving 300 hours 
use. Weighs under 4 lbs. With 
carrying handle. 12 x 741n. high 
x 44ín. at base tapering to 21n. at top. Brand new. fully 
guaranteed. £10. Carr. paid. 
Worth (16. 

COLLARD STUDIO TAPE TRANSCRIPTOR. 8 MOTORS 
3 SPEED. 11, 31 and 71 LP.S. Push buttons. 210.17.8 (10/- carra Incl. spool. 

SUPERIOR GRAMOPHONE AMPLIFIER 
3 valves, 4 watt 

13; x 711n, (211n. front to back). 3 front controls, bass, truble. vol. 
on -off. 6 41n. round speaker; UY85, UF80 and UL84. Mains trans. 
200- 240ac; "gold" fret front. ONLY 70/- (p.p. 3/6). 

GRAMOPHONE 
AMPLIFIER 

With 510. SPEAKER 
Baffle 121 x 81n. ECL82 and 
Rectifier. Tone and Vol- 
ume On /Off switch. Two 
Knobs. Ready to play. 
Useful for Stereo. ONLY 
57/ -, post 3/ -. 

3 -VALVE AMPLIFIER (INC. 
RECT.).24 watts. ECC83, ECL82 and 
EZ80. Controls, volume bass and 
treble. On/off switch. Overall size 
13/ x 6 x 4 11n. over valves. Mains 
and O.P. trans. and 61 x 41in. 
Celestlon speaker. Suitable for 
microphone input and for guitar 
amplifier. A.C. only. 

70/- P. & P. 41-. 

MAINS OPERATED RADIO CHASSIS AND 
AMPLIFIER OF FAMOUS MANUFACTURE 

Chassis 10 x 54 x 41n. front to back. 
Valves: UBC41, UCH41. UF&q, 
UL84 with metal rectifier. 5in. 
speaker. Ferrite rod aerial. 
Tone, vol. and gram. position. 
Covers L. and M. waves. Limited 
quantity at only 26 (5/- cart.) 
Complete with small dial. Unused 
and in working order. 

UNREPEATABLE OFFER OF AM -FM 
CHASSIS AT ONLY £9.9.0 carr. pd. 

A small quantity of Printea Circuit chassis by famous manufac- turer. Valves ÚY85, UCH81, UFB9, UABC80, UL84 and UCC85. 
O.o. trans. for 2-3 ohm speaker. Chassis 14 x 7 x 7in. Front controls concentric Iett -Vol. and Tone; right -W /c and Tuning. "Gold" centre knobs provided. 2 -dial bulbs. Sockets. AE; E; Ext. sp: P.U. Mains isolating transformer free. Covers Long. Med., VHF (97 -101 Mc /s). Unused slightly tarnished, but not dirty: New Mullard Valves: not our manutacture, so no guaran- 
tee. Dial in gold and brown, size 13 x 34m. 

Send 6d. (stamps will do) tor 20 page illustrated catalogue. AB 
New Goods. Delivered by return. (C.O.D. 2/- extra). ALL ITEMS GUARASTEED 12 MONTHS- B.V.A. VALVES 

3 MONTHS. -C LOSER SATURDAY. 
GLADSTONE RADIO 

"SCALA," CAMP RD. FARNBOROUGH, Hants. 
Farnborough 3371 
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- radical ireless = 

Vol. XXXVII No. 661 MARCH, 1962. = MORE BLUEPRINTS 
3tIlII111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIlllu111111111111111111= REE with every copy of our April issue will be the latest 

Editorial and Advertisement a. PRACTICAL WIRELESS blueprint. However, this free blue- 
= Offices: = print -value 5s. -will differ from those we have recently 

PRACTICAL WIRELESS E. given away; it will be printed on both sides. In other words, 
George Newnes, Ltd., Tower House, E there are two complete designs on the blueprint. More free 

Southampton Street, W.C.2. = blueprints will be given away with the May and June issues 
© George Newnes Ltd., 1962 _ thus giving a total of 6 PRACTICAL WIRELESS designs of free 

= Phone: Temple Bar 4363 _ blueprints. 
Telegrams: Newnes, Rand, London, = This series of blueprints has been arranged to cater both for 

= Registered at the G.P.O. for trans- = 
_ mission by Canadian Magazine Post. _ the advanced constructor and for the comparative beginner; 

SUBSCRIPTION RATES - the sixth design needs more skill and experience than the first. 

including postage tor one year E However, the April blueprint has Design No. 1 on one side and 
Inland - - - - £1,9.0 per annum = Design No. 4 on the other. This will mean, of course, that the 
Abroad - - - - £l.7.6 per annum = beginner will be able to build No. 1 while the more experienced 
Canada - - - - E1.5.0 per annum = will be interested in NO. 4. 

= Contents = THE APRIL BLUEPRINT 
_ . ""' E Design No. 1 is a two -valve battery- operated receiver covering 

= age = short waves-the 
E. Editorial ... ... ... ... ... 997E nature of short waves is such that reception is possible from 

Round the World of Wireless 998 = many foreign countries; The prototype sets have received 
E Transistorised Feeder Unit ... 1000E 
= A Digital Counter ... . 

transmissions from Moscow, Sofia, Ankara and many other 
= Loudspeaker Cross -over. 

. ... 1003 
Net- = places. The circuit of the set is designed to facilitate 

w o r k s . . . = struction by the novice. The text of the article will be corn- 
Transistors work ... ... 1011 = 

E Transistor S.W. Tuner ... ... 1013 = prehensive and give additional information on how to obtain 
Short -wave Listeners' Log ... 1016 = the best results. 

E. On Your Wavelength ... ... 1019 =_ Design No. 4 -the P.W. Regency -is a 4- transistor portable 
E Midget Mains Superhet ... ... 1020E receiver covering medium and long waves. It is sufficiently 
E Direct- reading 

M e t e r . . . = sensitive to give reception of several Continental stations and 
P Experimenter's ower Pack ... 1028 = it has its own internal ferrite rod aerial. The expense of con- 

= Transistorised Grid -dip Oscil- = struction has been kept to a minimum for the results to be 
later .. ... ... .. . .- -. 1033 = 

E Servicing Tape ecorders ... 1037 E expected. R 
E Faults in VHF/F.M. Receivers 1041 

Trade News... ... ... ... ... 1045 = 
E Transmitting Topics... ... ... 1049 = 
E All About Cathode Follower a. 
= Circuits .. ... ... ... ... 1053 E 
E Letters to the Editor ... ... 1057 

EClub News ... ... ... ... ... 1058 E 
E The Editor will be pleased to consider = 
= articles of a practical nature. Such 

articles should be written on one side = 
E of the paper only, and should contain = 
= the name and address of the senaer. E. 
= Whilst the Editor does not hold himselJ 
= responsible for manuscripts. every = 
E effort will be made to return them ii a E 
= stamped and addressed envelope is = 
= enclosed. All correspondence Intended 
= for the Editor should be addressed: = 
E The Editor PRACTICAL WIRELESS, E 
= George Newnes, Ltd., Tower House, _ 
= Southampton Street. London, W.C.2. E- . Owing to the rapid progress in the = 
E designs of wireless apparatus and to = 
= our elforts to keep readers in 'ouch E 
= with the latest developments, we give = 
= no warranty that apparatus described = 
= in our columns is -not the subject of rt 
= letters patent. 

in 
_ = Copyright n all drawings, photo- _ 

E. graphs and articles published in E 
= PRACTICAL WIRELESS is specifically = 
= reserved throughout the countries E 

signatory to the Berne Convention and = - the U.S.A. Reproductions or imitations = = of any of these arr therefore expressly = 
E forbidden. PRACTICAL WIRELESS = 
= incorporates "Amateur Wireless." _ 
üIIIIII11111 IIIl1111111111111111IIIIIIIIIIIIIIIIIIIIIIIl1IIlllc 

THE MAY BLUEPRINT 
This will feature a two -valve mains -operated receiver using 
comparatively few components to give coverage of medium and 
long waves and include provision for playing gramophone 
records (to enable the unit to form the basis of an inexpensive 
radiogram). This set will be design No. 2. 
The second side of this blueprint will deal with a 6- transistor 
superhet battery- operated receiver covering medium and long 
waves -design No. 5. A readily available plastic cabinet is 
used and the receiver is very sensitive and selective and will 
compare favourably in performance with many of the com- 
mercially available sets. 

THE JUNE BLUEPRINT 
We shall not release full details of designs numbers 3 and 6 
until next month since the date of publication lies so far ahead. 
However, we can mention that this blueprint will feature a 
sensitive, switch -tuned mains -operated VHF /F.M. receiver - 
using a crystal controlled oscillator circuit. 

Order your copies of the April, May and June issues now -if 
you delay, you may miss this series of blueprints. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIppIp11111111111111111111111111111111111111111111I1111111111111111111111p 

Our next issue dated April, will be published on March 7th. 

www.americanradiohistory.com

www.americanradiohistory.com


998 PRACTICAL WIRELESS March, 1962 

hound the World of 1Vireless 
POTENTIAL AND 
CURRENT NEWS 
Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of November. 
1961, in respect of wireless 
receiving stations situated within 
the various Postal Regions of 
England, Wales, Scotland and 
Northern Ireland. The numbers 
include Licences issued to blind 
persons without payment. 

Region 
London . ,. .. 
Home Counties 
North Eastern .. .. .. 
North Western .. .. 
South Western .. 
Wales and Border Counties 
Total England and Wales 
Scotland ,. .. ., 
Northern Ireland .. .. 

Grand Total .. .. 

Tota 
67@,4S 

.. 626,26 

.. 487,75'. 
421,62' 
368,43 
216,72 

. 

3.251.581 
354,125 
113.371 

3,719,076 

Two 300M W Turbine- Generators 
for Canada 

THE contract for two 300MW 
steam turbine -generator sets 

for Lakeview Power Station on 
the shore of Lake Ontario, near 
Toronto, Canada, has been 
awarded to Associated Electrical 
Industries Limited, The order has 
been placed by the Hydro - 
Electric Power Commission of 
Ontario. This is the second order 
for 300MW turbine- generators to 
be received by AEI for Lakeview; 
the first order, which was for sets 
of similar design, was announced 
in March 1960. 

Certain major items of the 
turbine -generators will be manu- 
factured in Canada principally 
by the Canadian General Electric 
Company, to AEI designs. 

Nigerian Firm to Manufacture 
Radio and TV Receivers 

A NIGERIAN firm - Nigerian 
Electronics, Ltd., of Lagos - 

will manufacture radio and tele- 
vision receivers under a licence 
and technical assistance agree- 
ment announced recently by 
Westinghouse Electric Inter- 
national Company of the U.S.A. 
It will be the first full -scale 
electronics manufacturing opera- 
tion in West Africa. 

Ownership of the company is 
shared by the Western Regional 

Guglielmo Marconi in the room in the old Barrack Hosprtai, on Signai 
Hill, St. John's, Newfoundland, where he was successful in detecting 

Morse signals from Poldhu in Cornwall, 2,200 miles away. 
Government of Nigeria, a group 
of Nigerian nationals, and Ad. 
Auriema, Inc., of New York City, 
exclusive U.S. representatives. 
Plant personnel is drawn entirely 
from West Africa. 

The licence covers all Westing- 
house models of home radio 
receivers as well as black and 
white television receivers. 

First product of the firm's 
newly -built factory at Apapa, a 
suburb of Lagos, will be a three - 
band, transistor portable short- 
wave radio receiver. The unit is 
similar to a model manufactured 
by the Westinghouse plant at 
Metuchen, New Jersey, in the 
U.S.A. 
Radio Links in Australia 
THE General Electric Company 

Limited is to provide radio 
equipment for two SHF radio 
relay systems for the Australian 
Post Office, one between Sydney 
and Orange and the other 
between Brisbane and Mount 
Matheson. 

The Sydney- Orange link will 
be equipped to provide a two -way 
telephony system and a one -way 
television link. One channel in 
each direction will be used as a 
standby (protection) channel and 
will be switched into service 
should a working channel fail or 
become degraded. 

The Brisbane -Mount Matheson 
system will provide a duplicate 

(main and standby) one -way 
television link. 

Each radio frequency channel 
operates in the 6000Mc /s fre- 
quency band and is capable of 
carrying 960 speech channels or 
a television programme. 

Equipment will be supplied for 
five repeater stations, two 
between Brisbane and Mount 
Matheson and three between 
Sydney and Orange. 

The equipment will be manu- 
factured at the Company's 
Telephone Works in Coventry. 
Dorset Rodio Link Transmitter 
AFTER two and a half years' 

service on an unattended site 
at Eggardon Hill, Dorset, a 
microwave radio link transmitter 
has been returned by the British 
Broadcasting Corporation to the 
manufacturers, EMI Electronics 
Ltd., for conversion to a different 
frequency. 

The original klystrons were still 
in good order after 20,000 hours 
continuous running. 

This link is part of a chain 
between Southampton, Rowridge 
(Isle of Wight) and North 
Hessory Tor (Plymouth) which 
relays BBC television pro- 
grammes to and from the West 
of England. 

After the radio frequency unit 
has been converted from 
4000Mc /s to 7000Mc /s band, the 
link will go back into service for 
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Part of the transmitting station built at Poldhu for Marconi's experi- 
ments. On the extreme left are the transformers, on the right is the 
spark gap and the banks of capacitors can be seen in the wooden rock. 

the BBC without any major over- 
haul being necessary. 

Marine Radio Station 
THE Irish Department of Posts 

and Telegraphs have placed 
a contract with Telecommunica- 
tions Limited, Dublin, one of the 
Pye Group of companies, for the 
re- equipping of the marine radio 
stations at Malin Head in the 
North and Valentia in the South 
West extremity of Ireland. 

The equipment ordered con- 
sists of a number of Pye 1kW 
medium frequency transmitters 
equipped for 3- channel operation 
and remote control. 
Minister of Aviation to Open 

Eleventh Electrical Engineers 
Exhibition 

THE Minister of Aviation, Rt. 
Hon. Peter Thorneycroft, 

will open the eleventh Electrical 
Engineers (A.S.E.E.) Exhibition 
at 12 noon on Tuesday, 20th 
March, 1962. 

This will be the second time 
Mr. Thorneycroft has opened 
this important show; the first 
time was in 1956. Since then the 
exhibition has doubled in size 
and has firmly established itself 
as Britain's largest " shop 
window " of electrical equip- 
ment and draws engineers and 
buyers from every part of the 
world. 

Each year a special section of 
the exhibition is devoted to a 
particular aspect of the electrical 
industry; in 1962 the feature will 
be " Electricity in Aviation ". In 

a display area covering 5,000sq.ft 
the Royal Air Force and the 
Ministry of Aviation will be 
showing a comprehensive range 
of electrical apparatus, accessories 
and components used in aircraft 
and on the ground. 

Radar for Swedish Navy 
AN order for radar display 

units has been placed with 
the Electronic Apparatus Divi- 
sion of Associated Electrical 
Industries Ltd. by the Swedish 
Navy Board. These units are to 
operate in conjunction with 
coastal surveillance radar equip- 
ment previously supplied by AEI. 
They will be made at the AEI 
factory at Blackbird Road, 
Leicester. 
Valves Ordered for Czechoslovakia 
THE Electronic Apparatus Divi- 

sion of Associated Electrical 
Industries Ltd. has received an 
order for welder -type ignitrons 
and over -temperature thermostats 
from Exico Ltd., London, for 
export to Czechoslovakia. This is 
nearly half the 1961 quota for 
electronic and communications 
equipment for export to Czecho- 
slovakia, fixed at £50,000 which 
also takes into account cables, 
radio and television receivers, 
sound reproducing equipment, 
valves and components. As far 
as can be ascertained, the AEI 
industrial valves will be used 
mainly in the motor -car industry. 

The valves being supplied 
include the AEI BK34 with a 
maximum demand rating of 

2400kVA and a maximum 
average anode current of 355A. 
The types BK34 and BK24 also 
included in the order have maxi- 
mum demand ratings of 1200kVA 
and \600kVA, with maximum 
average anode currents of 140A 
and 56A respectively. 

Diamond Jubilee of Transatlantic 
Radio 

SIXTY years ago-on the 12th 
December, 1901 -Guglielmo 

Marconi became the first to send 
a wireless signal across the Atlan- 
tic. This remarkable achievement 
with such primitive equipment 
marked the birth of world -wide 
communication. 

During the spring of 1900, 
Marconi had succeeded in send- 
ing reliable signals from St 
Catherines in the Isle of Wight 
to The Lizard in Cornwall, a 
distance of 186 miles. This 
encouraged his belief that by 
using larger aerials and far more 
powerful transmitters he would 
be able to achieve transatlantic 
distances. Scientists were highly 
sceptical, many said it was im- 
possible because of the curvature 
of the earth. 

Marconi determined to make 
the attempt. A transmitting 
station nearly one hundred times 
more powerful than any pre- 
viously constructed was built at 
Poldhu, near Mullion, in Corn- 
wall. Enormous aerials were 
erected at Poldhu and at Cape 
Cod in Massachusetts, but both 
were wrecked in severe gales. 
Another, less ambitious in design, 
was put up at Poldhu while 
Marconi and his two assistants 
sailed to Newfoundland where, 
from the top of Signal Hill, a 
receiving aerial was hoisted, at the 
third attempt, by means of a kite. 

At 12.30 p.m. (Newfoundland 
time) on December 12th, 1901, 
Marconi and his assistant G. S. 
Kemp, using one of the primitive 
receivers of the period with a 
telephone earpiece heard a faint 
succession of S's in Morse code. 
Signals from Poldhu, 2,200 miles 
away, had crossed the Atlantic. 

To commemorate this historic 
achievement, a Special Exhibi- 
tion was displayed at the Science 
Museum, London, from the 13th 
December to 25th January. 
Among the many historic exhi- 
bits and original photographs, a 
notable feature was a recording 
of Marconi's voice telling in his 
own words of how success was 
achieved. 
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transistorised 
feeder unit 

THIS EQUIPMENT MAY BE USED WITH 
AN AMPLIFIER TO FORM A LOCAL 

STATION RECEIVER 

By R. Murray -Shelley 

V V HEN used in conjunction with almost any 
medium or high gain amplifier, this unit will form 
a very efficient local station radio receiver. There 
are several advantages of a transistorised circuit 
over a more conventional valve circuit. In the first 
place, the use of transistors enables the size of 
the unit to be reduced; another important point is 
that the power consumed by the unit is negligible - 
it is conveniently supplied from batteries -and 
thus no power connections have to be made to the 
main amplifier as is usually the case. 

Sta 

VAerial 

OtpF 

RFC2 

C5 C3 
50pF 0.1pF 

C4 

The aerial signal is passed via C11 to the coil 
which is tuned by the pre -set condensers Cl and 
C2. Which one of these is used depends upon the 
station required. An extension of the tuning coil 
serves as the secondary of a step down trans- 
former, the output of which is taken to the base 
and emitter of the first transistor. The radio fre- 
quency signal is amplified by this component in 
the normal way, a small portion of it being fed 
back in the positive sense via the pre -set trimmer 
C5, which acts as a reaction control. The signal 
appearing at the collector of the first transistor is 
demodulated by the two germanium diodes. 

The audio output from these is fed back via 
RFC1 to the base of Tri transistor which 
now acts as an audio amplifier. The amplified 
audio signal is taken from the collector of the 
transistor, and fed, via RFC2, to the primary of 
the interstage transformer Ti (ratio 5:1). The 
secondary of this transformer feeds the base and 
emitter of the second audio transistor. This tran- 

0.002p F 
R4 

22ky 
R5 

100k 

R2`_ 
330k1, 

C6T 

lO.O+ 

iR3 IM 
pF 

M 

5:1 

0 -6 
Ón /Off 
switch 

C10 
0.l uF 

Output 
o 

control grid 
(high 

impedance) 

,C8 R7 R8 
8pF 470k 5.6k 

Fig. I -Transistorised Feeder -unit. 

In this circuit, the output impedance 's high 
enough to match into most valve circuits. Another 
feature of the unit is the provision of pre -set 
switch tuning, which proves to be very satisfactory 
in practice. 

The Circuit 
The feeder uses two transistors together with two 

germanium diodes. The fact that a radio frequency 
transistor is capable of functioning equally well at 
audio frequencies is made use of in this design, 
the first transistor being " reflexed " to provide 
additional gain. The effect is almost that of using 
three transistors. 

C7 
005pF t 

sistor is arranged so that it has a high output 
impedance, making it suitable for feeding into 
a valve amplifier having a characteristically high 
input impedance. 

Power Supplies 
The tuner requires only 0.7mA or less, at a 

potential of 6V. This is most easily obtained from 
a battery. Either a 6V battery designed for trans- 
istor work, or one made up from four 1.5V cells 
connected in series, may be used. The possibility of 
using mercury cells may also be considered. These 
have an EMF of 1.3V, and five connected in series 
would be suitable. Mercury cells are obtainable- 

- _ . 
° ,.._.s,.,... - ..s.. _. , . 
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An underchassis view of the unit. 

at reasonable prices from advertisers in " Practical 
Wireless". 

In the prototype, the battery was not housed in 
the unit, but was connected to it via a polarised 

COMPONENTS UST 

RI ISk RS 100k 
R2 330k R6 100 A 
R3 IM R7 470k 
R6 2ßk RS S-611 

Condensers: 
CI 500pF trimmer 
C2 500pF trimmer 
C3 0.1 p.F -low voltage working 
C4 0.002µF -low voltage working 
CS 50pF trimmer 
C6 0.05µF -low voltage working 
C7 0.0511F-low voltage working 
C8 8 p! 6VW electrolytic 
C9 100µF I5VW electrolytic 
CIO 0I pF 1SOVW 
CI 150pF trimmer 

Transistors: 
Tr! XA103 Tr2 XB112 

Chokes: 
RFCI, RFC2 Radio frequency chokes -not 

critical -see text 
Diodes. 

Oland 132 Germanium diodes -GEX34 
Switches: 

SI 2 -pole, 2 -way rotary switch 
S2 Single -pole, single -way switch 

Transformer: 
TI Step down transistor transformer, ratio 

approx S : I 
Sundries: 

6V battery-see text 
Plastic container, polarised socket, coaxial 

output socket, 8in. length of min. diameter 
ferrite rod 

socket. The use of such a socket is important to 
ensure that the battery is always connected with 
the correct polarity. Should the battery be con- 
nected the wrong way round, then there is a very 
real possibility of destroying the transistors. The 
battery could, however, be mounted within the 
case of the feeder. The life of the battery depends, 
of course, upon how much the equipment is used, 
but in most instances it will remain serviceable for 
many months. 

Construction 
The tuning coil is constructed first. Details of 

this assembly, together with dimensions are given 
in Fig. 2. The core of the coil consists of two 4in. 
lengths of hin. diameter ferrite rod side by side. 
Ferrite rod is usually supplied in 8in. lengths, and 
thus it will be necessary to cut the rod to secure 
the correct sizes. This is most easily accomplished 
by filing a nick in the rod at the point where it 
is to be cut, and then snapping it in half at that 
point. Care should be taken in this operation, 
since, although ferrite materials are extremely 
hard; they are also very brittle. The wire gauge 
or the type of insulated copper wire used is not 
critical. The dimensions given refer to a coil 
made of 34s.w.g. enamelled wire. 

Housing 
The whole unit is housed in a plastic box, the 

size of that used in the prototype being 5 +in. x 

1R Single Random Tappings 
layer wound are made at 

r- -Amr m 8,45 and 195 
.8 X45 195 turns 

Paper 
tube 

i- I/14. -1'J Coil former Two 5/6 dia 
free to 

t5 slide on 
8 , paper 

tube 

ferrite 
rods j 

44 long 

Fig. 2- Details of the tuning coil. 

41in. A metal box is not suitable, since this would 
screen the ferrite assembly. The switches and the 
several sockets are mounted on the walls of the 
box itself. To enable this to be done, it is neces- 
sary to make holes in the plastic. Attempts to 
drill this type of material, using ordinary twist 
drills, usually end in failure owing to fracture 
of the plastic. The plastic is, however, easily 
pierc4J using a hot soldering iron or other heated 
metal tool. 

Group Board 
An eighteen way group board is used to mount 

the main electronics assembly. The miniature 
transformer TI is glued to this board. The group - 
board in turn is glued to the plastic box. The 
wiring is not, in general, particularly critical, 
though the connections to the tuning coil should 
be kept as short as possible and care should be 
taken when soldering the transistor and the diodes 
-a heat shunt should always be used in soldering 
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components of this kind. Con- 
struction is easier of the wiring 
of the group board is carried 
out before this component is 
mounted in the plastic case. 

The output is taken via a 
coaxial socket, and coaxial or 
screened cable. The centre 
connector of the socket should 
go to CIO, and the screen to 
the negative line. This ensures 
that the negative line of the 
feeder is connected to the 
chassis of the amplifier. 

The feeder should on no 
account be used with an ampli- 
fier of the A.C.!D.C. variety, 
which may in some circumstances 
have a live chassis. 

Components 

Construction is simplified 
if miniature components are 
employed, in that it is easier 
to accommodate all the com- 
ponents in the fairly limited 
space available. The resistors 
need only be rated at +W 
or #W, and all the condensers, 
with the exception of C10 may 
be of low working voltage. 

The radio frequency chokes 
are not critical, though their 
inductances should be fairly 
high. Small chokes such as are 
used in very high frequency 
apparatus are not suitable for 
this application. It is recom- 
mended that the specified radio frequency tran- 
sistor be used. The choice of audio transistor is 
less critical. 
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Output Dimensions of plastic 
case 5 %2" x4%2 
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Aerial terminal 
.mounted below Cil) 

IMF37 

3 `.,o:::ç 
... 

Tuning coil 

ÌÍIÌI,'ÍÌÍ,'IIIIIIIIIIIIIIIIIIIII IIIIIÍIIIIIIIIIIN 

F-- 

L._ 

6V 
Battery 
Input 

52 
On/Ott 
switch 

Switch turned through 900 
to clarify wiring 

Adjusting the Feeder 

The wiring should first be checked thoroughly, 
and the unit connected to a medium or high gain 
amplifier. The battery should next be connected, 
taking great care to see that the polarity is cor- 
rect. An aerial is then connected to the appropriate 
terminal. This aerial need only be five or six feet 
long; indeed, in some areas close to the transmitter, 
an external aerial may not be necessary, sufficient 
signal being obtained from the ferrite aerial in the 
feeder itself. 

Condenser Settings 
The pre -set trimmer C5, should first be set to a 

low capacity, and the aerial trimmer, C11, screwed 
up fairly tight. The coil is slid to one end of the 
ferrite rods. The unit is now switched on, and SI 
is switched to the medium wave position (i.e. 45 
turns of the coil are in circuit). The trimmer cor- 
responding to this position (CI in Fig. 1) is then 
adjusted in conjunction with the position of the 
coil on the ferrite rods, until the local Home 
Service broadcast is heard at maximum strength. 
CS and CI1 are then adjusted for best reception. 
C5 should be adjusted to a position so that the unit 

Wavechange 
switch 

CI 

Fig. 3 -The underchassis wiring of the unit. 

is on the point of oscillation. The coil should now 
be fixed in position on the ferrite rods with glue. 
SI is then switched to the Long Wave position 
and C2 adjusted to receive the Light Programme 
(1.500m). No further adjustments of C5 or CII 
are normally required. 

Directional Effects 

When using a very short aerial, it may be found 
that the feeder unit has directional properties; i.e., 
the signal is stronger when the whole unit is turned 
in one particular direction. This is due to the 
directional nature of the ferrite rod assembly which 
provides a maximum signal when at right angles to 
the direct line from the receiving position to the 
transmitter. 

The output of the unit is sufficient to allow it to 
be used with all but the smallest amplifiers. Its 
small size makes it ideal for building into portable 
record players and the like. In such cases a tele- 
scopic aerial could be used. 

Other Stations 

The feeder is essentially designed to provide 
local station reception of high quality. It may, 
however, be possible to add other pre -set stations 
on the medium wave band, the Third Programme 
being particularly suitable. 
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THIS UNIT WAS ORIGINALLY 
DESIGNED FOR USE WITH 
A SIMPLE GEIGER HEAD, 

BUT IT WILL OPERATE 

SATISFACTORILY FROM ANY 
SUITABLE INPUT SOURCE 

By A. Cole 

'CIT 

condition for the H.T. supply he intends to 
use. This value of resistance increased by about 
25% to 50% should be inserted between the bottom 
end of VRI and chassis, and a new value potentio- 
meter inserted to replace VRI, having a value of 
500k less the inserted fixed resistance. Alternatively, 
the appropriate region of VRI can be marked in red, 
or a protruding bolt inserted as a stop at the appro- 
priate point, so that the knob cannot be turned past 
that point. In any case. it is always advisable to 
have a meter connected in the main H.T. feed. The 
resting current of the whole amplifier, at 250V 
H.T., should be .bout 2 to 5mA, and will he 
between 75 and 100mA on pulses. It is highly 
advisable to use a stabilised H.T. supply for this 
amplifier, though not essential. If a non -stabilised 
supply is used, it should at least have choke -con- 
denser smoothing, not mere resistor -condenser 
smoothing, and have an output smoothing con- 
denser of at least 50µF. However, if the 
constructor has already built, or intends to build, 
the stabilised H.T. supply appearing in the pages 
of this magazine, this is far more suitable to 
operate the present equipment, and will already 
incorporate the required current meter. It will be 
found that the maximum accurate counting rate is 
higher with a stabilised H.T. supply, and the 
general stability over many running hours is then 
also more reliable even at slow counting rates. 

Principle of the Geiger -counter Tube and Geiger. 
head Circuit 
The author's Geiger head is included in a larger 

chassis containing other associated circuitry. such 
as integrators and average -value display, which are 
of no interest for this article. These associated 
circuits only serve a useful purpose in making 
measurements on radiation of much greater in- 
tensity than is ever likely to be encountered in the 
atmosphere or rainwater, etc., which the author, 
however, encounters in other laboratory work. 

A Geiger tube is a special gas -filled cold- cathode 
diode, similar to a neon tube. The case 
forms the cathode, and a central axial 
wire forms the anode. The applied voltage 
is such that a discharge almost but not 
quite takes place. As soon as any particle 
or quantum of atomic radiation enters 
the space occupied by the tube, it causes 
ionisation in the tube, and thus initiates a 
discharge, in other words tube current 
flows. This causes a sudden positive 
voltage pulse across R17 (in Fig. 2), and 
this is applied to the grid of the cathode 
follower V6. Tube current is quenched 

within a few millionths of a second, partly 
on account of chemical effects within the gas - 
filling of the tube, and partly on account of 
the drop across R14 causing the voltage to 
fall below the striking value. The tiny capacitor 
Cl0 was found to be required by the author, as 
otherwise the voltage on the tube fell too rapidly, 
so that the pulse was too short to be registered. It 
is essential that CIO be made no larger than 
necessary, as otherwise the average tube current 
is excessive, and will damage the tube. In some 
cases the circuit stray capacities will already be 
sufficient, in which case no actual physical com- 
ponent will be needed for C10. The constructor 
should connect a calibrated oscilliscope to the 

OUNT 
(Continued from page 927 of the February issue) 

LTHOUGH at the slower counting rates, 
the bias setting is not in the least critical, many 
counts will be missed at higher rates if the bias is 
set too far below the critical value. However, no 
damage is possible when the counter is blocked 
on account of too high a bias setting, but 
the low setting where V4 conducts permanently 
should be avoided. If the constructor wishes to 
modify the circuit to make it impossible to reach 
this dangerous point, then (after switching off) he 
should measure the resistance from VR1 slider to 
chassis when set to the onset of this permanent 
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coaxial output socket, and adjust C10 until the 
peak voltage of the output pulses is about 25. It 
is an advantage to make C10 in the form of about 
an inch of tightly twisted flex, and progressively 
cut this shorter and shorter, until 25V output, and 
no more, is obtained. 

The purpose of the cathode follower, V6, is to 
decoupled the output fully from the Geiger -tube 
circuit, so that no back -action disturbance from 
the subsequent counter is possible. Furthermore, 
it transforms the pulses to low impedance, so that 
cable -losses and distortion, in the connection to 
the subsequent counter, are negligible. The con- 
structor is strongly advised not to run the Geiger - 
head circuit from a power supply feeding other 
apparatus too, nor to run any other circuits from 
the power supply feeding the Geiger head. 

Uses and Experiments possible with this Equipment 
-Radioactivity Checks for Atmosphere, Rain- 
water, Tap -water, etc. 
A count is made for at least six to twelve hours 

with the Geiger head just standing in the room. 
It is not necessary to count any particular exact 
period, but merely to note the precise number 
of minutes actually counted. 
The count made is divided by 
this number of minutes, giving 
an average count per minute 
without a test sample. 

A test -tube containing the 
sample to be tested is then 
inserted in the Geiger head, and 
again a count made for at least 
six hours, without having 
otherwise altered anything from 
its previous state. In the same 
manner, an average count per 
minute is calculated, this time 
applicable to the presence of 
the test sample. Any significant 
increase, compared to the 
average without the sample 
probably represents radio- 
activity that the sample pos- 
sesses. The longer the period 
of counting, the more significant is any 
difference detected, i.e. the more can we 
say " the sample has the radioactivity detected 
as .difference" instead of "it probably has 
it ". For the small increases of radioactivity 
to be expected from atomic bomb tests, in rain- 
water, counts need to be over periods of some 
hours to be worthwhile. 
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of many hours is needed before this definitely 
proves itself as a persistent increase in long -period 
averages, as only then is the probability small that 
such an increase has occurred by pure chance. 

Preparation of Samples 
Some discussion is also necessary regarding the 

method of preparing samples of rainwater for 
measurement. It is fully pointless just to fill rain 
water into the test -tube as it falls out of the sky, 
for if under such circumstances any significant 
increase of counting rate were ever detected, 
then it would be a cause for the greatest 
alarm, representing radioactive contamination 
of the severest nature. The author's extensive 
experiments showed that present levels of 
radioactivity in rainwater lie some 500 to 2000 
times lower than those conveniently measurable 
with the apparatus here described. Thus very con- 
siderable concentration is needed prior to making 
measurements, and the best way of doing this is 
discussed further below. The author has been able 
to do some useful work using only about 200 -fold 
concentration factors, though this then needs 
rather long counting times, during which the ever- 

Tags marked E' are securing points 
for earth busbar 

Fig. 3b- Component and tag -strip wiring in the 
counter unit (see also Fig. 3a -last month). 

Interpreting Results 
The reason for this is as follows: The normal 

count, of about 20 per minute with the tube used, 
is fully irregular. Counts in individual minutes 
may be as low as 12 or less, and in other individual 
minutes as high as 30 or more. But if one counts 
over, say two hours, i.e. 120 minutes, it is highly 
unlikely that the average will deviate as much. 
Thus, whereas a difference of even 75 per cent in 
the counts of two single minutes is not all that 
startling, a difference of only 25 per cent in the 
averages of two counts, each for an hour, is 
already very significant. The radioactivity in 
rainwater may represent only 10 per cent increase 
above the normal average rate, and thus a count 

present small fluctuations of the cosmic back- 
ground effect can cause considerable error. 
Nevertheless, 200 seems to be the minimum usable 
concentration factor. The same remarks apply, 
of course, whether rainwater, drinking water, spa - 
water, or any other liquid test- samples are 
concerned. 

Accuracy 
If the total number of pulses counted in a given 

measuring period of T minutes in N pulses, then 
the most probable statistical fluctuation is the 
square root of N. This " most probable statistical 
fluctuation " is defined as the average difference of 
individual measurements from the average result 
of many exactly similar measurements under 
precisely the same conditions. Consequently the 
square -root of N, subsequently divided by T, gives 
the statistical fluctuation of results to be expected 
in the value of " counts -per- minute ". Thus, to 
be considered as " significant ", the increase of 
counting rate produced in measurements with a 
sample must be as many times as possible as great 
as the expected random statistical fluctuation. 
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Let us take the practical numerical example with 
which the experimenter will be concerned in the 
apparatus here described. Counting rates of about 
20 per minute will be obtainable, giving a total of 
ten thousand counts in 500 minutes. The square 
root of ten thousand is 100, and this therefore 
represents the random fluctuation of the exact total 
counted which may be expected, on the average, 
if the experiment is repeated many times under 
precisely the same conditions. A probable error 
of 100 in 500 minutes represents a probable error 
of 0.2 in the count per minute average. This is 
1% of the actual average counting rate. The 
same percentage error is to be expected in the 

Valveholders mounted on stand-off bolts 

Fig. 3c -The valves in the counter unit are mounted 
underneath the chassis as shown above. 

cosmic count without test -sample, and in the 
subsequent count with sample. Because the 
" signal " interesting us- namely, the activity of 
the test sample, is given by the difference of the 
two nearly equal counts, the individual errors add, 
and we have an uncertainty of 2 per cent., plus 
or minus, of the total counting rate involved. To 
be reasonably safe in saying the " signal " is 
significant in indicating radioactivity of the test 
sample. it should lie at least a factor of 5 higher 
than the fluctuation; i.e., be about 10 per cent. of 
the total counting rate. 

Thus, for a counting time of 500 minutes 
(roughly overnight), with the described apparatus 
having a counting rate of about 20 per minute, the 
samples measured must have an activity leading 
to a rise of at least 2 per minute in the counting 
rate, and must be prepared with this aim in mind. 
Under this condition, because the " signal" is then 
5 times the fluctuation ( "noise "), the quantitative 
accuracy of measurement results for the radio- 
activity of the sample is " plus -or -minus 20% ". 

Improving Accuracy 

Greater accuracy results if the sample has higher 
activity, or if the time of counting is increased. 
Increasing the activity of the sample incurs more 
expense in preparation (see below), but has the 
advantage that the increase of accuracy is directly 
proportional to the increase of concentration. 
Increasing the counting time is basically cheaper, 
but has two severe disadvantages. Firstly, the 
accuracy increases only with the square root of the 
counting time, so that to get a tenfold increase in 
accuracy a counting time 100 times as long is 
needed, which greatly aggravates the second 

WIRELESS 1005 

disadvantage -namely, that the cosmic background 
itself is subject to fluctuations over such long 
periods. These fluctuations are in addition to the 
normal statistical ones, and have other more 
physical reasons in connection with the sun, the 
ionosphere, etc. It is thus highly advisable, if 
attempting any measurements requiring counting 
time exceeding 24 hours total for both component 
measurements together, that " interlace " be 
employed. This involves alternate measurements 
with and without sample, each for several hours, 
and using averages of the respective sums for 
calculating the final results. 

At any rate, the advantages of using as high a 
degree of initial concentration as one can afford 
in preparing samples should have been made clear 
by now! It is now required to give details of the 
best method of preparing water samples, devised 
from the author's experiments. The same method 
is used for rainwater, tapwater or spa- water. The 
final volume of the prepared sample should be 
chosen accurately standard as 10c.c., and an 
appropriate small chemical measuring vessel 
should be procured, to make up the sample to 
exact volume before filling into the Geiger - 
counter test -tube. A few small glass beakers of 
about 100c.c. should also be obtained. Regarding 
chemicals, a 250c.c. bottle of dilute nitric acid 
(1 part acid to 4 parts water) is needed. This 
should be kept in a glass -stoppered poison bottle, 
and great care exercised, as the solution is highly 
poisonous and corrosive. 

Volume of water 
About a gallon of the water to be tested is 

required as starting point, and should be boiled to 
dryness in a small saucepan on the kitchen stove, 
subsequently kept strictly only for such experi- 
ments. A saucepan holding no more than a quart 
should be used, filling in more original water as 
it evaporates. The water should be cleaned as far 
as possible prior to boiling, using paper or fine 
cloth filters, to avoid too much scum towards the 
end of the concentration process. When all the 
water has been boiled dry, the deposits in the 
saucepan should be swilled with about 5c.c. of the 
dilute nitric acid (care!). and all transferred as 
completely as possible into one of the small glass 
beakers. After allowing the insoluble dirt to 
settle, the clear liquid is poured off completely 
into the 10c.c. measuring vessel, and made up to 
exactly 10c.c. with tapwater. This now represents 
the finished sample, which can be filled into the 
test -tube in the Geiger head. Remember that the 
sample is, chemically, dilute nitric acid, and thus 
very corrosive. Do not spill any drops into the 
electronic apparatus! 

The author finds that a boiling -time of about 
4 hours is required on a good kitchen gas range 
to deal with a gallon of water in this manner, at 
a cost of about 4s. gas- consumption. This cost 
would be high if all one could do with the sample 
thus prepared were to make one measurement, 
and say whether or not it were radioactive. But 
in fact there is much more to be done. Once one 
has prepared two or three such samples, one can 
measure them repeatedly at intervals of a few 
days or weeks, and investigate the rate of decline 
of the activity. 

(To be continued) 
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loudspeaker 

By K. Berry 

HOW TO MAKE NETWORKS 
FOR ANY IMPEDANCE 
AND FREQUENCY. 

ROPRIETARY loudspeaker crossover net- 
works are fairly expensive items, and are not 
always available with the required impedance and 
crossover frequency. This article gives details of 
how to design and make crossover networks for 
any impedance and frequency. 

Basic Theory 

Loudspeaker crossover networks are in fact 
perfectly straightforward prototype (or constant -K) 
filter sections or half- sections. The mathematical 
theory of these filters may be found in any standard 
text -book and it is not proposed to deal with it 
here. 

Two types of filter are used in these networks. 
One is a low pass filter, which, as the name would 
suggest, passes only frequencies below its cut -off 
frequency. Signals above this frequency are 
subjected to attenuation and the amount of attenua- 
tion increases with frequency. The circuit con- 
figuration of such a filter is shown in Fig. 1, where 
both a whole and a half -section are depicted. The 
second type of filter is a high pass filter, which 
passes without attenuation only those frequencies 
above its cut -off frequency, frequencies below being 
subjected to attenuation. In this case, the degree of 
attenuation increases as the signal frequency 
decreases. A high -pass filter section and a half - 
section are also shown in Fig. 1. 

Attenuation 
If a prototype low -pass filter section is designed 

to have a certain cut -off frequency, it does not start 
to attenuate sharply at that chosen frequency. In 
practice, it will be about 20% above the cut -off 
frequency before 6dB of attenuation is reached, 
though at a frequency 20% below fc, the filter will 
introduce an attenuation of about 1 }dB. This 
performance is typical of prototype filters. Filter 
sections can be designed to have a very rapid 
attenuation if so desired, but such filters lie outside 
the scope of this article. If it is desired to feed a 
high frequency loudspeaker or " tweeter ", this 
may be done in one of three ways (see Fig. 2); 
(a) It can be connected in series with a single 

capacitor of suitable value. 

CROSS- 
OVER 

Networks 
(b) It can be fed via a high -pass half- section filter. 
(c) It can be fed via a high -pass whole -section 

filter. 
Method (a) is not normally considered satis- 

factory since the rate of attenuation below the 
crossover frequency is insufficient. Both methods 
(b) and (c) are acceptable. though method (b) is, 
in fact, the method normally used. 

The rates of attenuation below fc, per octave 
(21 frequency change), are: - 

(a) capacitor feed 6dB /octave 
(b) half -section filter 12dB /octave 
(c) whole -section filter 18dB /octave 

Input 

o- 
(a) 

2C 

Input 

2 

2C 

(c) 

Input 

o- 
(b) 

DI 
2C 

Input 

(d) 

Fig. I a- Low -pass filter- whole- section; b- low -pass 
filter -half- section; c- high -pass filter- whole- 

section; d- high -pass filter -half -section. 

Design Dato 

Prototype filter sections are designed from the 
following equations 

Low Pass High Pass 
1 1 

fc s (L.C) fc 4rr4)(L.C) 

() Z =N/(C1) Z= 

where fc is the cut -off frequency in cycles per 
second, Z is the impedance of the filters and L and C 
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are the values of inductance and capacitance in 
Henrys and Farads. 

To save the necessity for long calculations, these 
formule have been re- arranged and partly worked 
out as below: - 

Low Pass 
318Z L= 

C =fZpF 

High Pass 
79.5 

L= -T µH 

79.5 
C =ZµF 

(c) 

where f is the desired cross -over frequency in kc /s 
and Z is the loudspeaker voice -coil impedance in 
ohms. 

Example 
Design a loudspeaker crossover network with a 

crossover frequency of 5kc /s. The loudspeaker 
speech coil impedance is 1552. 

Low Pass 
L_318Z_ 318x15_954µH 

5 

High Pass 

L- 79.52 79.5 x 15 
238.5µH f - 5 

318 
C= fZ = 5 x185 - 4.24µF 

79.5 79.5 C- 5X15 -106µF 
The actual values of the com- 

ponents required for the half- section 
filters will therefore be:- 

Low Pass 
Inductor (IL) 47711H 

Capacitor (IC) 2.12µF 
High Pass 

Inductor (2L) 477µH 
Capacitor (2C) 2.12µF 

In other words -the components 
needed for the high and low pass 
half- sections are the same. It should 
be noted that will not be as case if 
whole section filters are used. The 
circuit for network designed above is 
shown in Fig. 3. Table 1 gives com- 
ponent values required for certain 
specific 'frequencies for 3 and 1551 
loudspeakers. 

Construction 
When the component values for 

the desired network have been arrived 
at, all that remains is to make the unit. 
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The capacitors should preferably be paper or 
metallised paper types. However, certain of the 
values listed in Table 1 preclude the use of such 
capacitors, and resort must therefore be made to 
electrolytic capacitors. These may be either of the 
reversible type or of the uni- directional type. If 
the latter are employed their working voltage 
should be not less than 25 times the maximum 
A.C. voltage to be applied to them. Thus for a 

Fig. 2 (left), a, b and 
c- Methods of feeding a 

"tweeter ". 
Fig. 3 (right) -The cir- 
cuit of a 1552, Skc /s 

crossover network. 

15W amplifier using 
1552 loudspeakers, the 
capacitors should have 
a working voltage 
of not less than 
25 x 15 =375, whilst for a 3W amplifier 
352 loudspeakers the voltage required is 
25x3=75. 
Performance 

A 5kc /s crossover network was made up and the 
performance measured both with half -section filters 
and with whole- section filters. The results of this 
test are shown in Fig. 4. The greater attenuation of 
the whole- section filters can be seen clearly. 

using 
only 

The finished unit. 
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Fig. 4-The response curves of a Skcfs crossover network with half- section 
and whole- section filters. 

Tolerances 

It is felt that is should be pointed out here that 
if strictly accurate results are to be obtained, the 
actual capacity of the capacitors employed in cross- 
over networks, whether paper or electrolytic, should 
be close to their calculated value. Since paper 
capacitors have a typical tolerance of ± 20%, and 
electrolytics a tolerance of -20 +100 %, this is not 
easy to ensure. Many capacitors. when measured, 
do, in fact, have values of capacitance which are 
very much closer. to their nominal value than their 
tolerances allow. 

TABLE 1 

Crossover Network Co mponent Voiues 

Impedance 30 
i 1551 

Frequency Inductor Capacitor Inductor(Capacitor 

0.5kc /s 954µH J06µF 4780µH 21.2µF 
1Okc /s 477µH 53µF 2390µH 10.6µF 
2Okc /s 238.5µH 26.51.4F 1195µH 5.3µF 
5.Okc /s 

l0Okc /s 
95.4µH 
47.70H1 

10.6µF 
5.3µF 

478µH 
239µH 

2.1212F 
l 06µF 

To ensure complete success, the exact value of 
the capacitors should be measured on a capacity 
bridge. Information on the use and construction of 
such bridges may be found in earlier issues of this 
magazine. However, if a bridge is not available, 
paper capacitors (not electrolytics) can be 
measured with sufficient accuracy by the following 
means. Connect the unknown capacitor in series 
With a variable resistor and connect the series 
combination to a 50c /s A.C. supply, the voltage of 
which does not exceed } of the D.C. working 
voltage of the capacitor. Adjust the series resistor 
until the voltage measured across the capacitor is 
the same as that measured across the resistor. The 
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capacity of the capacitor is 
given by 3180 /RAF. where R 
is the value of the resistor in 
ohms. The voltmeter used 
for this test should be of not 
less than 50012/V on A.C. 

The inductors, fortunately, 
present little difficulty. For 
ease of construction, the 
coils are wound on number 
22s.w,g, enamelled wire 
wound on a 3in. diameter 
former. The coils are ran- 
dom wound " over a length 
of about +in.. and when the 
required number of turns has 
been wound, the coil is 
slipped off the coil former 
and bound together with in- 
sulation or other suitable 
tape. For coils made as 
described above, an in- 
ductance of 340ÁH will be 
obtained with a coil of 50 
turns. The number of turns 
required for a given in- 
ductance, X µH, may be 

X calculated from the expression N= 50,J340turns 
The quantity of wire required may be calculated 
from the fact that a coil of 50 turns weighs I }oz. 

These coils. being air -cored have an inductance 
which is independent of current. and cannot, un- 
like iron -cored coils, introduce distortion. 

Coil Spacing 

When the capacitors and inductors have been 
obtained, it only remains to make a suitable 
assembly and wire it together. The inductors 
should be spaced at least 3in. from one another 
and should be kept 2 -3in. away from any large 
metal object. If the coils are at right angles to 
one another, then there is no limitation on their 
spacing. A finished crossover network, mounted in 
a wooden case is shown in the illustration on 
page 1007. 

JOIN THE PRACTICAL 
GROUP 

PRACTICAL MECHANICS ... ... ... 116 

Every Month 
Devoted to Mechanics, Science and Invention 

PRACTICAL HOUSEHOLDER ... ... 113 
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PRACTICAL MOTORIST .. , 116 

Every Month 

Don't forget to buy our companion Journal 
"Practical Te!evislon" each month, 119. 
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UNIQUE 
COMMUNICATIONS 
RECEIVERS 
Never before offered in this 
condition, BRAND NEW 
AND UNUSED in original 
Army transit cases. 

MARCONI C.R.I00 /8. Covers 
60 Kc /s to 30 Mc /s. Complete 
with all valves, instruction 
manual and internal A.C. 
power unit for 200/250 v. 

ONLY £35 (carr. etc. 
) 

NATIONAL H.R.O. 
SENIOR. Covers 480 Kc /s to 
30 Mc /s, using 6 general 
coverage plug -in coil sets. 
Complete with all valves and 
instruction manual. Uses ex- 
ternal power unit (available 
5916 extra, P.P. 41.). 

ONLY £25 (cam 30' -). 

TEST METERS FOR EVERY PURPOSE & POCKET 

All receivers tested and guaran- 
teed perfect working order before 
despatch. Further details on 
either sent on request. 

2.000 O.P.V. MODEL TP -10. 
Reads A.C. & D.C. Volts up to 
1.000; D.C. Current to 500mA; 
Resistance to 1 Meg; Capaci- 
tance to 1µF; Decibels from -20 
to +36; Output jack for Audio 
Measurements. Size 3iln. x 5in. 
x 1110. 

£3.19.8 

20,000 O.Y.V. Models TRIS. 
Reads voltages up to 1,000; D.C. 
at 20,000 ohms per volt and A.C. 
at 1,000 o.p.v.; D.C. Current to 
500mA; Resistance to 10 Megs.; 
Capacitance to 0.15F; Decibels 
from -20 to +36. Size 341n. x 
51in. x lain. 

85.19.8 

39900 O.P.V. Model 500. Volts 
to 1,000: D.C. at 30,000 O.P.V.. 
A.C. at 20,000; 12 Amps D.C. 
Current; 60 Megs Resistance; 
-20 to +56 Dbs; Internal 
buzzer abort circuit warning. 
Size 3 ° / in. x 6 °11n. x 211n. 

28.19.6 

All New Stock, with leads, prods, and internal batteries. Fully guaranteed. Details S.A.E. 

CRYSTAL CALIBRATOR No. 10. A superb Crystal 
Controlled Wavemeter lust released by the Ministry 
of Supply. Has directly calibrated dial for nominal 
coverage of 1.5 -10.0 Mc /s. but may actually be used from 500 
Ke /s. up to 30 Mc /s. Complete with 500 Kc /s. Crystal. 2 valves 
type IT4, 1 of IRS and 1 of CV286 (Neon Stabiliser), and In- 
struction Book. Size 7in. x 7110. x 41n., weight 5 lbs. Used but In 
first class condition. ONLY 22.19.6. Carr. 3/6. 
B.C. 221 FREQUENCY METERS. The famous American 
crystal controlled, portable frequency measuring standard. 
Coverage 125 kc /s -20 Me /s. With original calibration book. 
Perfect order. Illustrated details on request. ONLY 216. 
10 /- CONSTRUCTION PARCEL. 10 yards each of 6 colours 
wiring wire, solder, 24 each assorted Resistors and Condensers. 
RESISTORS. 100 assorted values. NEW 10 / -. 
CONDENSERS. 100 assorted mica and sllvermica. NEW 12/6. 
SPRAGUE CONDENSERS. Metal cased, wire ends. New 0.01 
mid. 1,000 volt, and 0.1 mId. 500 volt. 7/6 per dozen. Special 
quotes for quantities. 
MINIATURE MOTORS. Ideal for models. Operates on 
3-6v. D.C. Size If x 1 x 1a /,,,1n. plus fin. spindle. Brand New 5/ -. 

PIK COMMUNICATIONS RECEIVERS 
Manufactured by Pye & Philips. One of the Army's most versa- 
tile and sensitive sets. RF stage and 2 of I.F., using 6 British I.O. 
type valves. Large 180 degrees Illuminated and Calibrated Dial. 
Flywheel Tuning with locking device. Aerial Trimmer. Tone 
and Vol. Controls. Band Switch from panel lacks for speaker or 
phones. In black metal case, size 17tH. L x 81n, H. x 101n. D. Model 
PCR covers 6 -18 Mc /s, 200 -550 metres and 850 -2.000 metres and 
has internal 5in. speaker. REME reconditioned as new. 26.19.6. 
Model PCR2 has similar L & M waveband coverage. Short wave 
6 -22 Mc /s, but no speaker. Used, but excellent condition 85.19.6. 
Every receiver aerial tested before des. Add 10/6 carr. all models 
Designed to operate from bulky EXTERNAL power supply, but 
any set can be fitted with BRAND NEW COMPONENTS INTER- 
NAL PACK for 200/250 v. A.C. at extra cost of £2. 

S.A.E. FOR ILLUSTRATED LEAFLET 

"P.W." 6 TRANSISTOR 

request. 
Newly designed OSMOR Cabinet, and reduced price, TOTAL 
COST INCLUDING BATTERY AND CABINET NOW 88.10.0. 

PERSONAL RECEIVER 
Designed by the techni- 
cal staff of Practical 
Wireless: easy to build, 
using printed circuit 
and . 1st Grade Matched 
Transistors and Diode. 
Full Medium and Long 
Wave coverage to inter- 
nal speakers. All parts 
sold separately (new 
components only) en- 
abling you to buy as re- 
quired and full detailed 
price list will be sent on 

Constructional details 1/6. 

THE "GOOD COMPANION" 
THE FINEST COMBINED PORTABLE 8 CAR RADIO YET DESIGNED 

FOR THE HOME CONSTRUCTOR 

* 750 mIW output. 
* 6 transistors and 2 diodes. 
* Full Medium and Long Wave coverage. * Quality speaker. * Pre -aligned I.F.T.'s. * Brilliantly styled 2 tone cabinet, size 11 x 8 x Sins. 
* Very fine tuning with calibrated dial. 
* Latest printed circuit. * Internal high gain aerial, with car aerial socket. 
* Easy to follow construction data (available separately 3/6). 

All parts sold separately 
and full illustrated details 
will be sent on request. Total Cost £9. I 9.6 
With alternative luxury cabinet using 7 x 4in. speaker, 210.19.6 
either type, plus 5/- post and ins. (Battery 3/6 extra.) 

"POCKET 4" 'fit sIS'l'OR HEUERR EK 
Attractive cabinet as Illustrated for "P.W. 6 ". Uses 
miniature speaker. proper tuning condenser, and volume 
control. Built -ln aerial makes unit efficient and portable. 
Ideal for the beginner. Full medium wave coverage. All 
components for only 42/6 (p. & P. 2/6). Ten -page construc- 
tional book free with parts or separately 1/6. S.A.E. for 
parts price list. 

HARRIS ELECTRONICS 138 Gray's 
Inn eRoá d, 

London, W.C.I 
7937) 

(LONDON) LTD Please include carriage costs on All items 
(Open until 1 p.m. Saturdays). We are 2 mins. from High Holborn. 
(Chancery Lane Station) and 5 mins. by bus from King's Cross. 
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308 PAGES 241 DIAGRAMS U.K. PRICE 12s. 8d. 
PUBLISHED BY MULLARD LTD. 

Get your copy of the Mullard "Reference Manual of Transistor Circuits" today from 
your radio dealer, or order direct from Mullard Ltd. (postage and packing 1s. Od. extra 
In U.K.). 
MULLARD LTD MULLARD HOUSE TORRINGTON PLACE LONDON W.C.1 
OVERSEAS READERS SHOULD ENQUIRE OF THEIR LOCAL MULLARD AGENTS 

This manual of transistor cir- 
cuitry has been prepared by 
Mullard engineers, as an up -to- 
date and readable volume which 
will be of use and interest to 
technicians, service engineers, 
junior designers and elec- 
tronics students. It has a page 
size of 84" x 51" and describes 
more than 60 circuits -over 30 
are made generally available 
for the first time - including 
both domestic and industrial 
applications. 

it es if* s <i 
sÿ :.:id! d:F St. 

sweet TI!etlS6i3ij 001tE 

MVM4008 

CO DAR "CLIPPER" ALL BAND RECEIVERS 10 -2000 METRES 
LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS THROUGHOUT THE WORLD. 

THE MINI -CLIPPER THE SUPER CLIPPER 88P6 
The ORIGINAL and finest one 
valve ALL BAND receiver. Out - 
standing performance. New first 
grade components throughout 
ensure top efficiency. Low loss 
air spaced ball bearing tuners - 
not solid dielectric. High gain 
Polystyrene Coils. Smart set -in 
silver metal panel with engraved 
dials and grey pointer knobs. 
Chassis ready punched. Provision 
for extra valve stage. Total build- 
ing cost, with one coil 20 -60 
metres, nuts, bolts, solder, step by step plans 3616, P. & P. 216. Other coils 10 -2000 metres and electrical bandspread available. 
Parts sold separately. Full plans, parts list 21 -. 

NEW 
PRICE! OW 36!6 This world -famous hybrid receiver has 

achieved remarkable success. Tremen- 
dous performance with Hi -gain valve 
detector PLUS two Ediswan transistor 
amplifiers which are supplied assembled, 
only 3 wires to connect. Large precision 
dial, 7 x 4in., with 2 pointers, bandset 
and bandspread, dual slow- motion 
drivers, air spaced variables. Punched 
chassis 8 x 54in. Batteries last months. 
Covers 10 -2000 metres (5 coils). Total 
building cost including chassis, valve, 
2 transistor stages, 2 coils 20 -60 and 55 -190 metres. Step -by -step 
pictorial plans, nuts, bolts, wire 8816. P. & P. 216. Plans only, 216. 
THE CLIPPER. As above but one transistor stage, 7916. P. & P. 
216. Optional Front Panel, Silver Hammer finish, all holes, 6'9. 

THE CLIPPER CR45 
f6.17.6 This A.C. Mains receiver is the latest model in the famous CLIPPER Series and combines really top performance with superb professional finish. It is the finest ALL BAND receiver at the price with a new high gain circuit using ECC8I double triode, EL84 output, EZ80 full wave rectifier. Power output 34 watts for 213 ohm speaker, Covers 10 -2000 metres (5 coils). World -wide reception. Outstanding features include 3 planetary slow motion drives, separate electrical bandspread, air spaced low loss variable, satin silver dials, silver hammer front panel. Total building cost, including 

10 x 53in. punched chassis, valves, front panel, 2 coils 20-60 and 55 -190 metres, nuts, bolts, wire, etc., 
10 pages pictorial plans, 16.17.6. P. & P. 316. 
Optional extra. Modern styled Cabinet, rear panel, silver hammer finish, 2716. Parts sold separately Full plans, parts list, 10 pages, 316 post free. 

No technical knowledge required to build these fine receivers. Send 3d. stamp for illustrated leaflets. testimonials. etc. Advance Details now available for the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER. 

CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX 
G3IRE Canadian Distributors: IAYCO ELECTRONICS, TWEED, ONTARIO. G3IPA 
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How 
Transistors Work By B. N. Rolfe 

A BASIC, 

NON -MATHEMATICAL 

EXPLANATION 

(WHEN we were discussing Tests 1, 2, 3 and 
4 of Fig. 1 (in the January issue) it was intimated 
that the ratio of reverse to forward resistance 
could be used as a measure to assess the goodness 
of a transistor. With a good transistor the ratio 
should be at least 25:1, but with high quality 
components the ratio may be as high as 100:1, 
or even greater. 

Low -power transistors will in general have a 

forward resistance about l0051 and a reverse 
resistance in excess of 50,000n (50k). If both 
resistances (forward and reverse) are high or 
infinite, then that particular junction is open - 
circuit. If there is no difference between forward 
and reverse resistances, whether the actual values 
are high or low, the junction is leaky or short 
circuited. Both junctions, relative to base. should 
be checked, since if only one is good while the 
other is either open or shorted, the transistor is 

useless. 
Leakage is checked as was shown in Fig. 8, but 

it should be noted that temperature has a 
marked effect on the resistance values obtained, 
so keep the component away from a soldering iron 
or bench light while performing resistance tests. 

One of the reasons why a transistor works is 

because a change in collector current is brought 
about by a change in base current. This is not 
the complete story, however, for there would be 
little point in using a transistor if a change in base 
current only produced an equivalent change in 

collector current. 

Amplification 
I We know that, with a valve, a small change in 

control grid voltage produces a change in anode 
current and that this change is reflected as a 

change in voltage across the high impedance 
anode load. We also know that, 
because a small change in anode 
current causes a relatively large 
change in voltage across the load, 
compared with that at the grid, a 
valve provides a means whereby 
a small voltage at the input is 
amplified to a larger voltage at 
the output. In other words, the 
small change in voltage at the 
grid gives rise to a larger change 
in voltage across the anode load. 

50mV signal 
causing 

50pA change 
in current 

(Continued from page 811 of the January issue) 

To be any good, the same thing must happen 
with a transistor -and it does. This is brought 
about mainly because the base -emitter junction is 

biased for forward current and as a consequence 
has a low resistance which produces a fairly high 
current from a low voltage. The collector circuit, 
on the other hand, has a higher resistance, which 
means that for a given collector current a higher 
voltage can be applied to the collector through a 
higher value resistor. This is because the collector 
circuit cannot be biased for forward conduction. It 
will be recalled that collector conduction is pro- 
moted essentially by the base current. 

Current Gain 

A transistor would be said to have a current 
gain of 100 if a change of 5mA were caused in the 
collector circuit by a base current increase of 
5 /100mA, that is 50µA. We can understand how 
a transistor gives voltage amplification by consider- 
ing the circuit in Fig. 10. Here, the base is biased 
to the correct working point by battery B1. Now, 
suppose an input signal is applied in such a way 
in relation to R1 that it causes an alteration in 
base current. If the signal were a pure sine -wave, 
it would add to the battery voltage on one half 
cycle and subtract from it on the other half cycle. 
Let us suppose that the input signal is 50mV peak 
to peak across 1,000íI (R1); this would cause a 

total current change of 50µA in the base circuit 
(Ohm's law). 

If the transistor has a current gain of 100, then 
there would be a 5mA change in current in the 
collector resistor R2. If R2 also has a value of 
1,00011, as shown, a change of 5V peak to peak 
would occur across it (Ohm's law again). Clearly, 

b 

5mA current 
R2 change 
lk causing 

5V signal 

c 

e Battery 

Input 

Fig. IO (left) -How a transistor acts as a voltage amplifier. 

Fig. 11 (right) -A circuit in which the base bias battery has been 
eliminated. 
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then, the transistor has served to step up the 50mV 
input signal by 100 times to 5V. 

If the collector resistor had been 5,OOOt the 
same reasoning will show that the output would 
have been 25V peak to peak. There are, of 
course, limits to the output voltage that can be 
obtained, depending on the type of transistor and 
circuit characteristics, and there are various other 
factors which alter slightly the simple example 
above. 

The Use of a Common Battery 
A transistor requires two voltage sources, one 

for biasing the base and the other for energising 
the collector. Fortunately, both sources are nega- 
tive to emitter with pnp transistors (positive to 
emitter with npn types), and for this reason it is 
possible to eliminate one battery and arrange a 
potential- divider to tap -down the required bias for 
the base. 

CI 

V1O /30A O 6V 
Ou put 

Input 

Fig. I2-The circuit of a practical audio amplifier. 

This feature is shown in Fig. 11. Here the battery 
Is connected negative to collector and positive w 
emitter, as is normal. In addition, a potential - 
divider comprising RI and R2 in series is con- 
nected across the battery. At the junction of RI 
and R2, relative to battery positive, exists a nega- 
tive voltage of a value governed by the ratio of 
R1 to R2. The ratio is arranged in relation to the 
battery voltage and the type of transistor so that 
the correct base voltage is present at the junction, 
and the latter is connected to the base as shown. 

The input signal is applied to the base through 
the isolating capacitor Cl to prevent the D.C. 
conditions from being affected by the input source 
load. It is also usual to feed the output from the 
collector through a similar capacitor (or trans- 
former) to subsequent stages. 

A Practical Transistor Amplifier 
We can now consider a practical amplifier, and 

a circuit of such a device is given in Fig. 12. This 
is very little different from the hypothetical 
arrangement of Fig. 11, for Cl is the input 
capacitor, R1 and R2 form the base divider, R3 is 
the collector load and C3 is the output capacitor. 
In this case, the collector load is a potentiometer 
which acts as a volume control to feed the 
required audio output to the following stage. This 
technique is often adopted in small A.F. ampli- 
fiers, where the amplifier is used to strengthen 
weak signals from a microphone or pick -up so that 
they will fully drive the main amplifier or control 
tant. 

WIRELESS March, 1962 

It will be noted that the input and output 
capacitors are electrolytic types, which are 
required owing to the relatively low input and 
output impedance of a transistor circuit. With 
valve circuits, A.F. is usually coupled through 
0.1µF capacitors, or even lower values. This is 
possible because of the high grid input and anode 
output impedance, but if similar values were used 
for audio coupling in a transistor circuit, there 
would be a considerable loss of lower frequencies 
because the reactances of the coupling capacitors 
would rise to greater values than the effective 
input and output loads. We must always remem- 
ber that while a valve works essentially on input 
voltage, a transistor works on input current. 

When a transistor rises in temperature whether 
because of an increase in the "ambient" (surrou.,d- 
ing) temperature, or because of the current passing 
through it, its collector current increases. This 
increase in collector current causes the transistor 
to become even warmer which results in a further 
increase in collector current. This state of affairs 
is likely to continue until the transistor fails, and 
is called "thermal runaway ". 

It is essential that some method of counteract- 
ing this effe -t is incorporated in transistor circuits, 
otherwise transistor equipment would be extremely 
unreliable, to say the least. The resistor R4 in 
Fig. 12 serves this purpose, and is sometimes called 
the stabilising resistor. It is wired in series with 
the emitter and it therefore passes both collector 
and base current, and across it is developed a 
voltage that is proportional to the current and 
resistance values. With pnp transistors, the voltage 
is negative at the emitter with respect to battery 
positive, as shown on the diagram. - 

CI 
O.1pF 

R2 
22Ok 

C3 o, 

Input 

2OOV 

Output 

Fig. I3.-The valve equivalent of the amplifier of 
Fig. 12. 

Now, if the collector current were to rise owing 
to an increase in the temperature of the transistor 
or from another cause, the negative voltage at the 
emitter would also rise (because a larger current 
would be flowing in the resistor). An increase in 
the negative emitter voltage is exactly the same as 
a decrease in the negative voltage at the base with 
respect to the emitter. 

Now, the less negative base will result in a fall 
of collector current (remembering that an increase 
in collector current is promoted by an increase of 
negative base bias), so the transistor will cool 

(Continued on page 1016) 
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16m TO 175m 

TRANSISTOR S.W. TUNER 
A UNIT DESIGNED TO BE USED WITH A SEPARATE AMPLIFIER 

(Continued from page 904 of the February issue) 

LTHOUGH the extending aerial of the 
receiver will normally be used for reception, it 
will be found, however, that in order not to 
upset the trimming, and also avoid flatness in tuning, 
it is best merely to wind 3 or 4 turns of the "lead -in" 
around the extending aerial, without actually con- 
necting it to the set. An earth is a considerable 

To battery Volume control 
+ve and On /Oft 

r /e 

M.C. 

1 switch 

VR1 

I 

C18 

To :IFT 
tag 1 ; 1 

:., 

/ 4 

tag 12 IFT 

iS 

;é 

1To i 13T 
tag 10 

M C. i¿ 
4s 

S10 

By F. Neville Hart 

help in avoiding hand capacity effects, but if thi 
tuner is used with a mains L.F. amplifier a series 
condenser of not more than 1000pF, with a rating 
of 350VW, should be inserted. In any case, owing 
to the risk of a high voltage surge for a fraction 
of a second reaching the transistors through the 
condenser, try it without. There may be sufficient 
earthing from the chassis connection to the ampli- 
fier, also made through a condenser. With a battery 

Tuning 

=1 

T8 

TC7 

T7 

TCB 

1 

Epicyc tic 
drive 

B an d spread ̂  Front 
panel 

To S3 
common 

To 59 
common 

To pini on 
T7 and T8 

IF 
panel 

Output 
terminal 

block 
TC4 

To S6 
common 

Output cable 

TC5 TC6 

Connections to Chassis 
lower terminal supporting leg 

Fig. 3 -The above- chassis wiring diagram. 

VC2A 

VC2C 

VC2B 

+ve line busbar to 
spigots of TC1,TC2 and TC3 

Cut -out 
o accommodate 

aerial 

Tags markedM.C: denote 
earthing connections to chassis 
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amplifier, either valve or transistor, an earth is a 
definite and safe advantage. 

Bandsprea 
Bandspread is used; in the prototype a 3 -gang 

surplus condenser has been adapted, by taking 
off plates, leaving about 20/30pF, but if a 3 -gang 
type is not obtainable, a 2 -gang one will do, 
omitting the section tuning the aerial coil, for this 
stage is the flattest in tuning and the variation in 
tuning of the other stages is sufficient to provide 
adequate bandspread without loss of volume. 

If, as is found with many surplus low capacity 
variable condensers, the unit has no " stop ", one 
can split a piece of wire insulation and stick it 
on the end of a condenser plate with adhesive. 
This will prevent the moving plates from progres- 
sing further than maximum and minimum capacity. 
Three -gang Condenser 

The Jackson "00" tuning condenser 176 and 
208pF with an additional 208pF is used. It can 
be obtained to order from component stores. Bee- 
hive trimmers are specified (30pF), but the flat. 
"postage stamp" type would do as well. 

Only one oscillator coil is used for both ranges 
2 and 3, the second harmonic being used for the 
16m to 35m range. 

Construction of the Set 
The R.F. base -plate, of aluminium, must bL 

cut to size, the position of the coil cans marked 
and the square apertures carefully made, so that 
the cans may be pushed through with gentle pres- 
sure, first bending at right angles their soldering 
"lugs ". The holes can best be made by drilling 
a series of holes inside the area to be removed, 
pushing or cutting out the unwanted piece and 
filing to fit. Small holes must be drilled to 
coincide with the soldering lugs. When these 
are bent flat against the aluminium, wire can then 
be threaded through, wound round the cans and 
soldered to the "lugs ". This will hold them tightly 
in position, earthing them well, when the wire is 
continued to a good earth point, such as battery 
positive or the tuning condenser earthing tag (see 
Fig. 3). 

Holes are drilled to take the earthy ends of the 
beehive trimmers which are similarly fixed by 
winding the tinned wire round the "stalk" pro- 
jecting on the top side, and soldering with a fairly 
hot iron. These fixing wires will all be joined 
together and earthed also. 

Brackets 
The angle brackets to hold the R.F. base -plate 

to the front panel should be mounted next. Exact 
measurements for these are not given, for con- 
structors may have suitable types handy, or those 
purchased may have different hole spacing. They 
should be mounted with a portion ,protruding for 
}in. so that when joined to the front panel, enough 
space is given to push wires through. It is as well 
to use steel brackets of sufficient length to give 
firm support to the two panels. The two tag - 
strips each side can be mounted with the angle 
brackets, if the holes coincide. The tuning con- 
densers can also be mounted with suitable bolts, 
placing a soldering tag on the one nearest the rear 
of the main condenser. 

To Aerial 

A 

To pin 3 on 
T2 (T2A) 

To pin 3 on 
T1 (T1A) 

To Tr 1 

(collector) 

To TM 
(base) 

To pin 1 on 
T3 (T3A) 

To pinion 
T2 (T2B) 

To pin 1 on 
Ti (T1B) 

To Tr2 
(base) 

C B 
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To pin 6 on 18 (TeA) 

To pin 6 on 
T7 (T7A) 

To Tr2 
(collector) 

To pin 3 on 
T4 (T4A) 

To pin 3 on 
T5 (T5A) 

To pin 3 on 
T6 (T6A) 

Wafer 1 (nearest panel) 

To pin 3 on T8 (TBC) 

To pin 3 on 
A T7 (T-78) 

m, A 

To VOA 
and VC2A 

Wafer 2 

To Tr2 
(emitter) 

To pin ion 
T4 (T4B) 

To pinion 
T5 (T5B) 

To pinion 
T6 (T6B) 

To pin 4 on TB (T8B and TC7) 
C B 

To C7 and TC8 

To pin 4 on T3 
(T38 and TC3) 

A 
To pin 4 on T2 
(T2C and TC2) 

To pin 4 on T1 

`IC and TC1) 

To VC' B 
and VC2B 

B 

To VC1 C 
and VC2C 

To pin 4 on T4 
(T4C and TC4) 

To pin 4 on T5 
TSC and TC5) 

To pin 4 on T6 
(T6C and TC6) 

Wafer 3 (furthest from panel ) 

Fig. 4 -The band -switching wiring diagram. 

An epicyclic gear is used with the main con- 
denser, and the front panel should be offered up 
before drilling the hole for the gear to ensure that 
the spindle will come true when it is fixed to the 
panel. 

It is essential that no strain either way should 
be put on the spindle, and that it slips easily into 
the epicyclic gear, as tuning may be stiff, or the 
moving plates forced to touch the fixed ones. 

Output 
A double or coaxial connector can be mounted 

on a bracket, on the R.F. plate, to take the output 
lead to the amplifier jack. In the prototype a 5in. 
brass bolt is passed through the R.F. plate and 
held with nuts, so that it forms a "leg" on each 
side, in order to support the whole set upright 
when the front panel is on, facilitating testing and 
alignment. 
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When the holes have been 
drilled in the front panel, the 
switch and the volume control 
can be mounted, taking care to 
see that the hole for the band - 
spread condenser spindle is in 
the correct position. A template 
should be made, to ensure that 
the fixing bolts for the wave - 
change switch are correctly 
placed, unless it is a " one hole 
fixing " type. 

I.F. Panel 
The I.F. panel is treated quite 

separately, there being only 
three leads from the main 
R.F. panel, i.e., the negative 
line, positive line, and the 
oscillator collector circuit out- 
put. A paxolin panel is 
mounted on a double ten -tag 
soldering strip, which is sold in 
the required size, and consists 
of two strips supported at each 
end by an angle -bracket. If a solid tag -board can 
be obtained, so much the better. There is just 
enough room for the I.F. cans and their resistors 
and condensers, with the diode. Square holes are 
cut in the paxolin to take the cans, and a few extra 
holes drilled to push wire through. 

Can Fixing 
The holes for the cans should be marked out 

so that, when mounted, their two fixing lugs fall 
To VR1 
4- 

To VR1 ' C(volume) 

'o tag 10 To tag 7 

IFT3 

CB + r---E) 

To tag 3- T,_..ag1. 

IFT2 

O 

To tag 15 

Tag st rips. 
behind 
panel 

I FT1 

O 

Tagstrip IFT can supporting 
brackets panel 

4 -bolts securing 
panel to tagatrip 

Fig. 6 -The rear of the I.F. tag -board. 

negative line next, then the resistors and 
condensers., 

Sleeving - 

Wiring of the base -plate can now be started, 
wiring all the earth leads first, with bare, tinned 
copper 24s.w.g. wire, which is used for all other 
wiring, too. For the other leads sleeving of various 
colours is recommended for easy reference, a 
colour code being formed and written down. 

Condensers and resistors can 
be soldered into place, and the 
stator plates of the tuning con- 
densers wired in circuit with as 
short leads as possible. 

To CB 
+ve 

I FT1 IFT2 

04 
:r 

To p1 
+ve 

io VR1 

TiTr4 Tr3 

To pin 1 on T7 (T7A) Tags marked 'MC! denote earthing 
and TB (TBA) connections to chassis 

Fig. 5 -The front of the I.F. tag -board. 

opposite a soldering tag on the strips. These are 
soldered together, thus holding the cans firmly in 
place. These tags should be connected to the 
positive line, earthing the cans. 

The wiring of the 1.F. panel is done in the same 
way as the R.F. panel, the positive line wires first, 

MC. 

/To battery -ve 

Switch Wiring 

The more inaccessible tags of 
the wave -change switch must 
have leads soldered on so that 
when the two panels are joined 
the other ends can be cut to the 
right length. Sleeving can be 
placed over these to ensure 
identification. 

The stator tags of the bee -hive 
trimmers are so placed that they 
are above the required pins on 
the coil cans, and the wire is 
then pushed through into the 
hollow of the pins, the whole 
being soldered quickly but with 
enough solder to make a good 
joint. As the transistor con - 
nections are easily accessible 
these can be left until after 
complete assembly. 

Assembly 
The front panels and the R.F. base -plate .ean 

now be joined, the various leads from the wave - 
change switch cut as short as possible and soldered 
to their respective pins on the cans, and tag strips. 

(To he continued) 
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Short -wave Listeners' Log 
SOME short -wave listeners who are particu- 

larly interested in receiving amateur stations seem 
to be confused by the methods of operating which 
are used. There are customary systems which are, 
in fact, helpful for all concerned, and the new 
S.W. listener should soon make himself familiar 
with them. 

When there is any chance of the town or locality 
being misu-derstood, it is usual to spell these 
phonetically. This is especially necessary in con- 
tacts between statiofis in different countries. 

Phonetic spelling is simply the use of easily 
understood words with the required initial letters. 
There are several lists of these, so it is pointless 
to give any one list in full. Quite popular is a 
list of names, such as Adam, Baker, Charlie, etc. 
However, many overseas amateurs use country, 
capital city, and similar names, such as America, 
Boston, Canada, etc. Various mixtures, and original 
words, are also often heard. 

The same system is used to identify call- signs. 
For example, Uncle King Henry is simply "UKH ". 
George 3 London Zebra would, of course, be 
G3LZ, and so on. 

"CQ" Calls 
When listening on the amateur bands, some 

stations will almost certainly be heard calling 
"CQ ". This is an invitation by the calling station 
for any other station who hears him, to reply. 
The call -sign of the calling station will be repeated 
at frequent intervals. The station may then say 
he is "standing by" or may conclude with "K ". 
This is an invitation for listening stations to trans- 
mit, and one or more replies should then be heard, 
if. within range. 

When stations are in contact, the station trans- 
mitting should give his call -sign last. For example, 
if the transmission concludes with " WIZXY, 
G6XYZ, K " it is G6XYZ who is transmitting, not 
WI ZXY. 

If stations are working each other, and are in 
different countries, this frequently gives an easy 
increase in the number of countries logged. Or 
a station in an easy, fairly near country may be 
beard in contact with a station in a remote, rare 
country. If so, when the first station passes the 
transmission over, it is quite likely that the rare 
country will then be heard, replying on the same 
frequency. 

Q -code 
Various "Q signals" are often used and will 

frequently be heard. Some of these are: QRM, 
interference; QRT, stop sending; QRZ, who is 
calling ?; QSL, acknowledgment; QSO, communi- 
cation or contact; QSY, change of frequency; QRP, 
decrease power, or low power; QRO, increase 
power, or high power; QTH, location. 

A message such as " Too much QRM, could not 
copy your QTH, please repeat," would thus 
mean, "There is too much interference for me to 
copy or understand your town or location, please 
repeat ". If conditions were very bad, with long- 

distance working for example, the message might 
begin " Too much Queen Roger Mary ". 

All amateur stations should always give both 
the call of the station being worked, and their 
own call, at the beginning, and at the end, of each 
transmission. 

A QSO (period of communication or contact) 
is most often between two stations, but may be 
spread among three or more, who pass the trans- 
missions round to each other in turn. Participants 
may be in the same, or different, countries. Some 
may " Go QRT' or sign off, while others may 
join in by giving their calls and announcing that 
they are on the frequency. 

how Transistors Work 
(Continued from page 1012) 

down and a condition of " thermal equilibrium " 
will exist in the circuit. 

In some respects, the emitter resistor is rather 
like the cathode resistor of a valve, and, since it 
passes collector current, it will have some influence 
on the base bias. It cannot provide base bias, of 
course, because it makes the base go positive (or 
less negative) with respect to the emitter and the 
base calls for a negative voltage. It thus detracts 
from the bias provided by the potential- divider, 
and this must be taken into account when the 
circuit is designed. 

Like an unbypassed cathode resistor, an unby- 
passed emitter resistor will have developed across 
it a signal voltage. With a valve this gives rise 
to negative f.:edback, but with a transistor it would 
be lik-'y to cause instability a "rt other disturbing 
effects, unless the circuit were designed specifically 
for the resistor being left unbypassed. Usually, 
however, a large value electrolytic capacitor shunts 
the resistor (C2 in Fig. 12). 

At this stage it would be useful to compare a 
transistor A.F. amplifier with its valve counter- 
part. Such a circuit is given in Fig. 13. Here, 
there is a 0.1µF input coupling capacitor Cl, and 
similar value output capacitor C3. RI is the grid 
resistor, R2 the anode load resistor and R3 the 
cathode bias resistor which is bypassed for A.F. 
by the 50µF electrolytic capacitor C2. 

It is interesting to compare the cathode circuit 
in Fig. 13 with the emitter circuit in Fig. 12. Across 
the cathode resistor is developed a voltage which 
is positive at the cathrae relative to H.T. negative 
(caused by the cathode current). Since the grid 
is returned to H.T. negative through R1, it is thus 
negative with respect to the cathode by a value 
equal to the voltage across R3. The valve 
requires a negative grid has and, since there is 
no grid current, this is adequately provided solely 
by the cathode resistor. 

As with a triode valve, a transistor may be 
arranged in any configuration. That shown in 
Fig. 12 is known as the "common emitter" mode 
which. of course, is equivalent to the "common 
cathode" mode of a valve -Fig. 13. 

(To be continued) 
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SINGLE SIDEBAND ADAPTOR, Model 
SB -10U. May be used with most AM trans- 
mitters. Less than 3 w. R.F input power 
required for 10 w. output. Operation on SO 

40, 20, 15 and 10 m. bands on 
USB, LSB or D58... ... 137.6.0 

AMATEUR TRANSMITTER. 
Model DX -40U. Self- contained. 

SB -IOU 80-10 m. Power input 75 w. C.W., 
60 w. peak, C.C. phone. Output 

40 w. to aerial. Provision for V.F.O. ... L32.I0.0. 

VAR. FREQ. OSCILLATOR. Model VF -IU. 
160 -10 m. Ideal DX -40U and similar transmitters. 

111.2.0 

R.F. SIGNAL GENERATOR. Model RF-IU. 
Gives accurate source of R.F. up to 100 Mc /s on 
fundamentals and 200 Mc /s on harmonics. Up to 
100 mV output on all bands ... ... L11.18.0 

AUDIO SIGNAL GENERATOR. Model AG -9U. 
10 c/s -100 kc /s, switch selected. Distortion less than 
0 1%. 10 v. sine wave output metered in volts and 

VALVE VOLTMETER. Model V -7A. Measures 
volts to 1,500 (D.C. and RMS) and 4,000 pk to pk. 
Res. 0.1í2 -1,000 MÛ. D.C. input impeded. II Mfg. 
With test prods, leads and standardising battery. 

113.0.0 

PORTABLEISERVICE OSCILLOSCOPE, Model 
OS -1 .Compact portable scope ideal for servicing and 
general work. Y amplifier sensitivity IO mV /cm; 
response 3 dB 10 c /s -2.5 Mc /s. Time base 15 c /s- 
ISO kc /s. Printed circuits. Case 7.1 x 41 x 121in. long. 
Wt. only 10í1b. ... ... ... 119.10.0 

Sin. OSCILLOSCOPE. Model O -12U. Wide - 
band amplifiers essential for TV servicing. F.M. 
alignment etc. Vertical freq. response 3 c /s -5 Mc /s 

without extra switching. T/B covers 10 c/s -500 kc /s 
in 5 ranges ... . ... ... ... L36.I0.0 

RES.-CAP. BRIDGE. Model C -3U. Measures 
capacity 10 pF -1,000 y.F, resistance 1000 -5Mí2 and 
power factor. 5 -450 v. test voltages. Safety switch. 

£8.6.6 

SINGLE CHANNEL AMPLIFIER. Model MA -12 
10 -12 watt Hi -Fi amplifier. Extremely low distortion 
and wide frequency range ... ... ... £I0.19.6 

HI -FI EQUIPMENT CABINETS. Range available 
to meet various needs. Details on request. From 

111.5.6 to £17.18.6 
(MALVERN equipment cabinet illustrated bottom left) 
GRID DIP METER. Model GD -I U. Coverage from 
3 Mc/s. to 250 Mc /s. Complete set of plug -in coils 
crovided ... ... ... ... ... L10.9.6 

MALVERN 

TAPE RECORDING! 
PLAYBACK AMPLI- 
FIER. Model TA -1. 
Monaural (TA -IM) 

L18.2.6 

Y ST ROM 

THE "MOHICAN" GENERAL 
COVERAGE RECEIVER. Model 
GC -I U. Fully transistorised, in- 
cluding 4 piezo -electric trans- 

filters. The very latest 
and an excellent port- 
able or Fixed Station 
receiver for the Ham 
and short -wave listener ... 138.15.0 

F.M. TUNER 

5.33 

S.08 

D X-40 

f;//s;/ 
, ll 
UXR -I 

SSU-i 

Conversion unit to 
Stereo ... 16.10.0 

Stereo (TA -IS) 123.6.0 

'PACKAGED DEALS" of Hi- 
Fl Equipment including TAPE 
DECKS, RECORD PLAYERS 
and DECCA ffss PICK -UPS. 

1 

DX-100U 

SHORTWAVE TRANSISTOR PORTABLE. 
Model RSW -I. Two short bands, trawler and 
medium ... £72.10.0 

6- TRANSISTOR PORTABLE. Model UXR -I. 
Prealigned I.F. transformers, printed circuit, 7 x 4 in. 
high flux speaker. Real hide case ... ... 114.18.6 

HI -FI F.M. TUNER. Tuning range 88 -108 Mc /s. 

Tuning Unit (FMT -4U) with 10.7 Mc /s I.F. output 
(13.5.0 inc. P.T.) I.F Amplifier (FMA -4U) complete 
with cabinet and valves (111.11.0). Total 114.16.0 

6-W STEREO AMPLIFIER. Model S -33. 3 w /chl. 
Inputs for radio /tape and gram., Stereo or Mono, 
ganged controls. Sensitivity 200 mV. ... 112.8.6 

HI -FI 16W STEREO AMPLIFIER. Model 5.88. 
20 mV basic sensitivity (40 mV model available, 716 

extra). Ganged controls. Stereo /Mono gram., radio 
and tape recorder inputs. Push -button selection. 
Two-tone grey metal cabinet ... ... ... £26.12.6 

TRANSCRIPTION RECORD PLAYER. Model 
GL-S8. Goldring -Lenco four speed unit. G.60 
pick -up arm and infinitely variable speed adjustment 
between 33r and 80r.p.m. with fixed speed at 16 r.p.m. 
Balanced turntable (31 lb.). Stereo ... ... 120.12.2 

HI -FI SPEAKER SYSTEM. Model SSU -1. 

Ducted -port bau reflex cabinet "in white ". Twin 
speakers. Pedestal model 111.18.6. Bookcase 

'COTSWOLD" HI -FI SPEAKER SYSTEM. 
Acoustically designed enclosure "w the white". 
26 x 23 x 15 }in. 12in. bass speaker with tin. speech 
coil, elliptical middle speaker. Pressure unit covers 
the full freq. range of 30- 20,000 c /s., complete with 
cross -over unit, level control, etc. ... ... L21.19.0 

COMPLETE MATCHED STEREO OUTFIT. 
Includes record player, S -33 amplifier and twin SSU -I 
speaker systems. (Pedestal speaker legs optional 
£2.2.01 

.systems... 
. .. ... ... ... £44.9.4 

STEREO CONTROL UNIT USC -I. Luxury 
model with press -button inputs to suit any pick -up or 
tuner and most tape - 
heads. Output 1.3 v. 

R.M.S. per channel. 
Printed circuit construc- 
tion ... ... 118.18.6 

STEREO HEAD PREAMPLI- 
FIER USP -I. Ideal for boosting 
tape -head output and low output 
pick -ups (e.g. Decca ffss)... 16.17.6 

GC-11.1 

Deferred Terms availablé on orders over £10 

Please send me FREE CATALOGUE ( Yes /No) .................._.._..... 

Full details of model(s) 

NAME 

ADDRESS 

PW3 

Prices include free delivery UK 

DAYSTROM LTD. 
Dept. P.W.3, GLOUCESTER, ENGLAND 

A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 
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A 
NEW 
IDEA 

IN LINE SOURCE 
SPEAKERS 
FOR FAI I HFUL 
MUSIC REPRO- 
DUCTION THE 
WHARFEDALE 
MODEL LS /68 
Th_ value of line 
source speakers 
for ensuring intel- 
ligibility in unfav- 
ourable acoustic 
conditions is now 
widely appreciated 
but hitherto the 
benefits of clear 
speech reproduc- 
tion have only 
been obtainable at 
the expense of 
reduced bass due 
to the restricted 
cabinet size of 
most designs. In 
consequence most line source speakers are unable 
to reproduce music faithfully. 
The new Wharfedale model LS /6B ove,comes the 
problem by providing a short column for middle 
and high frequencies with a separate bass 
enclosure. 
A pair of 15168 give excellent stereo reproduction 

SPECIFICATION 
Treble Line Source Assembly, Size 36 x 7} x Sin. 
Weight: 28 lb. 
Fitted with 6 special high flux Sin. units. 
BASS CABINET 
Size: 23I x 14 x 12m. Weight: 37 lb. 
Fitted with WLS /12 unit. 400 e/s separator ant 
treble bate and V.Cs. Max. Input: 20 watts R.M.S. 
Impedance: 15 ohms. 
Transformers available for other impedances. 
Finish: Light oak with woven plastic grille. 
Price £58 complete. Further details on request. 

PRACTICAL WIRELESS 

Wharfedale 
`WIRELESS WORKS LTD 

IDLE BRADFORD Yorkshire 
Telephone Idle 123516 

Grams: Wharf-del' Idle, Bradford 

March, 1962 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

If inch detachable bit 
soldering instrument 
List No. 70 

Combined Protective Unit 
with Wiper-Abrasion Pad 
and Solder Reel 
List No. 700 

Apply SALES & SERVICE 

, 1 DCOLI`i\ 
ANCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephones. 

MACaulay 4272 -3101 

British & Foreign 
'rents, Registered 

Designs, etc. 

telegrams. 
'SOUOINT, LONDON, S.W.4," 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES 
1C1 
103 
1F1 
1F3 
1FD1 
1FD9 
11,4 
1P7 
1P10 
1P11 
1R5 
185 
1T4 
1U5 
3134 
384 
3V4 
5Ú4G 
5Y3GT 
37,40 
OAKS 
BALS 
6AM6 
OATS 

NEW TESTED AND GUARANTEED 
FOR THREE MONTHS 

7/6 
8/- 
S/. 
7/8 
81- 
7/8 
8/9 
S/- 
7/6 
7/8 
8/. 
a/- 
7/6 
5/8 
3/. 
7/8 
8/8 
7/6 
5/- 
9/6 
8/8 
4/. 
4/. 
8/- 

6B1.6 e/- 
811E6 7/- 
6B116 5/9 
611J6 619 
6Bß7 8/9 
61187 10/6 
8ßW8 7/8 
6BW7 7/- 
6010 9/- 
602 4/- 
6F12 4/- 
611.6GT 2/. 
6J7GT 7/8 
6K7G ill 
6KOG 8/. 
81.570 5/8 
6SL7GT 8/. 
68N7GT 8/. 
6V86 7/8 
6X4 5/- 
61(50 51- 
8X5GT 8/. 
7B7 7/8 
787 9/6 

8D3 4/ 
12AH8 10/ 
12AT7 8/. 
12AU7 5/ 
12AX7 8/ 
12BE6 8/ 
12BH7 10/ 
12K8GT11/ 
12Q7OT 7/ 
16A5 9/ 
25ACG 8/ 
251.60T 7/ 
'25Z4G 9/ 
30es 6/9 
30L1 7/- 
351,611T S/- 
35W4 8/8 
357,1111' 8/ 
S3KU 10/ 
5763 7/ 
80 6/ 
DAF91 7/ 
DAF96 8/ 
DF91 7/ 

UF90 
D1176 
01177 
D11142 
DH150 
DK91 
DK92 
DK98 
DL92 
DL94 
DL93 
EB91 
EBC41 
EBP80 
ECC81 
ECC82 
ECCIt3 
ECC84 
ECF80 
ECF82 
EC1142 
ECH81 
ECL80 
ECL82 

8/ 
7/ 
I/ 
8/ 
10/ 
7/ 
71 

8/- 
7/8 
8/ 
8/ 
41- 

10 /- 
8/ 
8/ 
5/ 
8/ 

r7/ 
Si 
8/- 
9/. 

10 /- 
8/ 
9/- 

EF41 
EF80 

9/- 
S/. 

PC1,84 
PL81 

7/. 
12/( 

EF86 5/. P1,82 7/- 
EF91 4/. PLt83 7/8 
EF92 5/8 PY81 8/S 
EL41 8/8 PY82 7/8 
EL84 7/. PY83 7/8 
EMS4 10/. R)9 11/t 
E51811 10 /. U'2ß 9/t 
EY51 7/8 U52 7/6 
EY81 10 /- U76 7/( 
EZ40 7/8 U78 ó/- 
ßZ80 8/. UBC41 8/t 
EZ81 8/- U0149 9/t 
KT33C 8/. UF41 8/C 
KT66 U/8 UL41 e 
N17 7/8 UY41 7/8 
N18 8/. W78 Bit 
N19 7/8 W142 8/8 
N709 7/- X17 7/8 
PCC84 819 X142 9/. 
PCF80 819 X150 9l- 
PCF82 7/. Z77 d/- 
PCL92 8/- ZD17 7/t 

High Stability Religion 5W 5% 50 0 to 1M, 9d. Midget Ceramics 500 v. 9d. 
Coax. Super quality lie., 6d. ed. Plugs 9d. Sockets 9d. Silicon H.T. Recta 
850v. 300 MA lin. s tin. 17/6. Cosiest Cooled 250v. 50 MA 8/6, 85 MA 8/6. 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D. P. ;witch 
44//-. Lee. ,witch 2/8. Value. 10K to 2M, B9A 1170 v. holders Od., Screen. 

VALVES MATCHED IN PAIRS 
EL84 17/ -, N709 17/- 6V60 17/ -, eBWS: 18/. per pair. Pusb Pull O.P. 
Transformers for above 3 -15 0 14/6, P. A P. 1/6. 121x. P.M. Speakers 
3 0 24/8. Baker's "eelhuret" 121n. 15 0 15W, 90/-. 121x. Stereo Model, 
57.7.0. 

SETS OF VALVES 
0891. DF91, DAF91, DL92 or D1,941 19/ú ECH42, EF41, EBC41, 
D1196, DF98, DAF96, DL96 27/8 EL41, EZ40 57/8 
1C3, 1F1, 1FD1, 1P1 27/8 UCH42, UF41, UBC41, 
1115, 1T4, 185, 384, or 3V4 19/8 UL41, UY41 88/ Engage and packing 6d. Over el poet free. C.O.D. 3/8. 
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BY THERMION 
" The question thus boils down to asking 

" whether this sufficient intensity is likely to be 
reached, and here the answer seems to be a 
pretty definite ' No '. The following reasoning 
should make this point of view clear. 

Artificial Troposphere 

EGULAR readers of this page may remember 

II my remarks in the December, 1961, issue 
under the above heading. I mentioned the 

experiment recently carried out by the U.S.A., 
in which a rocket was used to fire copper needles - millions of them - into space to form a 
metallic belt around the earth from which signals 
could be bounced from one part of the earth to 
another. Apropos of these remarks I mentioned 
how I had wondered what effects current atomic 
bomb tests will have on radio communication, 
and whether the radiations which result remain 
for all time in space, and perhaps gradually may 
make a complete screen round the earth. 

A view of Mr. Munrti s vintage receiver, which is 

still in good working order. 

Upon reading my remarks in the December 
issue, a reader, who prefers to remain anonymous, 
has submitted the following contribution to the 
point which I put up for discussion. 

"Regarding radiations emitted from atomic 
explosions remaining and accumulating in space, 
this is in principle not to be disputed. If not 
complete, then at least partial continuous accumu- 
lation is scientifically established. That such an 
accumulation could disturb ordinary wireless com- 
munications, if it reaches sufficient intensity, is 
also quite true. 

" The sun itself is simply nothing else but one 
colossal atomic hydrogen bomb, and has used 
exactly the same energy -producing processes for 
eduntless centuries, as man had only learned to 
produce on earth in recent years. The nuclear 
intensity of the sun corresponds to the explosion 
of many thousands of atomic bombs per second. 
of the largest size man has yet made. Yet all 
this radiation from the sun has succeeded in pro- 
ducing through the ages, as regards radio corn- 
munication, is our well known ionosphere, and 
its well -known effects on short -wave radio, etc. 

" Admittedly, the sun is about ninety million 
miles distant from us, but nevertheless, the dis- 
crepancy between the rate of release of atomic 
energy on the sun and from man -made devices is 
so great that the man -made contribution to a 
radiation belt screening the earth is vastly smaller 
than that present due to the sun anyway. Further- 
more, space itself is so vast, that colossal amounts 
of radiation can accumulate in it without any 
appreciable rise of local intensity. 

" The dangers of atomic bomb fall -out are of 
a different nature. Here we have unstable atoms 
of debris thrown into the atmosphere, which drift 
with the weather, to be washed down later in 
rain somewhere. The unstable atoms in this rain 
will then explode later, giving new production of 
local radiation. But this unstable atomic debris 
in the air will not disturb radio communication 
any more than an ordinary fog does, to which 
this debris is analogous." 

I really must thank this reader for having taken 
the trouble to write to me with such a clear and 
concise explanation; we may now rest reassured. 

Vintage Sets 

A reader in, Occumster, Caithness -Mr. D. J. 
Munro -has sent me two photographs of a wire- 
less set which he has in his possession, and the 
set can be seen in the illustration on this page. 
Mr. Munro informs me that the makers' stamp 
on the cabinet is that of A. J. Stevens (1914) Ltd., 
Wolverhampton. Apparently the receiver is still 
in perfect working order and when used with a 
loudspeaker it gives enough volume for the 
average room. The lid on top can be raised for 
the connection of the aerial, battery supply etc. 

Our thanks to Mr. Munro for sending such an 
interesting letter. Any other readers who care to 
send me details or photographs of their vintage 
sets are invited to do so-I will pay for all 
photographs which are published in "On Your 
Wavelength." 
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Twin -gang To S3 To 52 To 6.3V 
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To H.T.+ line 

To PI B \ 

74 

To 
aerial 
socket 

C2, 

C6 
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transt'm'r 

To ß14,C16 Fuse 
lamp 

IFT2 

- 
Output 
trans. 

VI v2 
6K8 6BA6 

Aerial 
Input 

socket 
AC. 

mains 

Fig. 3 -The above- chassis layout of components. 

V3 
688 

(Continued from page 902 of the February issue) 

OL AST month the circuit was described and 
now this article goes on to deal with construction 
and alignment. 

The components are mounted on an aluminium 
chassis. There is nothing critical about the positions 
of the components but the arrangement which was 
shown in Fig. 2 (last month) allows reasonably 
short connections in the R.F. and I.F. sections 
and gives good balance when the set is lifted 
by its carrying handle. Wiring diagrams are 
given in Figs. 3 and 4. In these, the wiring 
and components have been opened out for 
clarity; in construction, the connections should 
be no longer than necessary. Flexible PVC covered 
wire is recommended for the heater circuit and 
22s.w.g. tinned copper for the remainder, lengths 
of more than an inch or so being covered with 

midget 
mains 

SUPERHET 

To ß15.C20 

Tags marked M.C. denote earthing 
connections to chassis 

sleeving. Connections to the wave- change switch 
should be made before the oscillator coils are 
fitted, apart from which, construction can proceed 
in any desired order. The 3 1in. speaker and the 
tuning scale, measuring 4-}in. x 3in., are fitted on 
a piece of kin. hardboard in which suitable aper- 
tures have been cut, and this is bolted to the 
front chassis runner in three places. No other 
support is needed. The holder for the fuse bulb 
is soldered to the top of the output transformer; 
a large iron is needed for this. 
Testing 

When construction is complete, a check should 
first be made with a meter applied between C24 
and chassis, that there are no shorts in the H.T. 
wiring. The power can then be switched on and 
a preliminary check made to see that voltage is 
present at he valve electrodes, after which the 
H.T. line voltage should be measured. If it exceeds 
230, the values of R17 and R18 should be increased 

A HIGHLY SENSITIVE DOMESTIC 
RECEIVER 

By V. E. Holley 
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to bring it down to this figure. The background 
at this stage should be virtually silent. If, however, 
trouble should be experienced with hum pick -up 
at the grid of V3, it may be completely eliminated 
by modifying the detector circuit as shown in 
Fig. 5. This arrangement is open to technical 
objection in that the A.C. shunt load on the 
signal diode is considerably increased, thereby 
introducing a certain amount of distortion, but 
this is not a high fidelity receiver and no adverse 
of e t snould be noticed. 

TO C24 
AND FUSE 

TAGS MARKED MC DENOTE 
EARTHING 

C ONN CHASSIS TO 

HT.+ 
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trimmer C5, at the same time moving the tuning 
condenser back and forth a little, until a combi- 
nation of settings is found which gives maximum 
response, i.e. where the signal and oscillator cir- 
cuits track exactly. Note the dial reading (Point A). 
Now carry out a similar procedure at 600kc /s, 
with the padder capacity, C8, and again note the 
dial reading where exact tracking is found (Point 
B). Return to Point A and repeat the .whole pro- 
cess several times till no further improvement is 
obtained. The oscillator now tracks correctly near 

VOLUME CONTROL AND 
ON /OFF SWITCH 

CIS 

WAVECHANGE 
SWITCH 

TO OUTPUT 
TRANSFORMER 

72 
(PRIMARY) 

VI 
SPAI 

RIS 

RI 

MG 

TO TOP 
A 

OF 
(GRID) 

AC 
MAINS 

SIDES BENT DOWN 
TO CLARIFY 

WIRING 

AERIAL 
INPUT 

SOCKET 

Fig. 4 -The underchassis wiring diagram. 

I.F. Alignment 
If a signal generator is available, inject at the 

grid of VI a modulated 465kc /s signal, advance 
the volume control and adjust the cores of the 
I.F. transformers for maximum response from 
the loudspeaker. The injected signal should be 
kept as small as possible and should be reduced 
in amplitude as the circuits come into line. 

Signal and Oscillator Circuits 

The first step is to adjust the medium wave 
aerial coil to cover the desired range, which it 
will be assumed is from 1500kc /s to S50kc /s. Set 
the medium waves padder, C8 to about two -thirds 
capacity and, with the switch in the medium wave 
position, and the tuning condenser fully open, 
inject a 1500kc /s signal at the aerial socket. Tune 
for maximum response with the trimmers, C3 and 
C5. Close the condenser fully and inject a 
signal of 550kc /s; tune for maximum by 
manipulating the cores of the aerial and 
oscillator coils. Repeat the process at each fre- 
quency until no further improvement can be 
obtained. Correct three -point tracking of the 
oscillator can now be achieved as follows. Set the 
tuning condenser to 1400kc /s and inject a signal 
of this frequency at the aerial. Tune with the 

To IFT2 
secondary 

Ct 

R11: 

Fig. 5 -An alternative detector circuit. 

Tr. _'?I 
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each end of the band and at some unknown inter- 
mediate point which, for proper performance, 
ought to be about 900kc /s. Inject a signal of this 
frequency and .find the exact tracking point by 
manipulation of the tuning condenser and the 
oscillator core; note the dial reading (Point C). 
Move to Point B and tune a 600kc /s signal with 
C8. Repeat the adjustments at points C, A and B 
in that order till no further improvement can be 
obtained and finish off by adjusting C5 at point A. 

Long Wave Band 

The trimmers C3 and C5 require 
no adjustment on this band since 
the alteration in stray capacities 
due to switch operation is neglig- 
ible Close the tuning condenser 
fully and adjust the core of L3 
and the L.W. padder C9 using a 

frequency of 150kc /s. The oscil- 
lator can then be tracked at points 
B and C as for medium waves, 
using frequencies of 160kc /s and 
200kc /s respectively. 

All the foregoing operations 
should be carried out with a signal 
just sufficient to obtain a response, 
so that the AGC system is not 
brought into action. 

Alignment without a Generator 
If a generator is not available 

pre -tuned I.F. transformers should 
be used. Set the wave- change 
switch to long wave and tune in 
the Light Programme on 200kc /s. Adjust the I.F. 
cores for optimum results. Only small adjustments 
should be required to compensate for stray capa- 
cities; do not make any large alterations or the pre - 
alignment will be lost. 

L WIRELESS March, 1962 

select three transmissions as close as possible to 
the frequencies of points A, B and C and proceed 
as previously' described. 

Oscillator Amplitude 
If. when the receiver is correctly aligned, it is 

found that whistles are troublesome at various 
points on the scale, it is probable that the 
oscillator amplitude is too great. This may be 
remedied by inserting a resistor of from 10011 to 
30011 between C10 and the switch S4. 

1034" 

An underchossis view of the receiver. 

Operation 
In most areas, satisfactory reception of the BBC 

programmes will be obtained with about three 
feet of wire as a "throw -out" aerial, though the 
signal to noise ratio will, of course, be improved 

in less favourable situations by a 
more efficient arrangement. An 
earth is not necessary, though it 
will reduce mains -borne inter- 
ference if this proves trouble- 
some. 

Tja 

5/8° dia. holes for 
controls- 

Fig. 6 -The dimensions of the front of the cabinet. 

Without a generator, it will not be possible to 
check the range of the signal circuits exactly but 
it is usually possible to find transmissions at each 
end of the band from which a reasonable approxi- 
mation can be made. For tracking the oscillator, 

Cabinet 

A cabinet in which to house the 
receiver is easily made without any 
complicated joinery and with only 
simple tools. The constructor will 
require some plywood, glue, glass - 
paper, panel pins, a saw, a hammer 
and a carpenter's brace and bits. 
Cut out the top from fin. plywood. 
10+in. x 5 1in. and the bottom from 
the same material, 10 4-in. x 5fin. 
The sides should be of }in. oak - 
faced ply, and should each measure 
6 1in. x 54in. Another piece of 
}in. faced ply, 10 }in. x 5iin. is 
fitted as an overlay on the top, so 
giving the effect of rebated corner 

joints and providing a rebate of }in. along the 
rear edge of the top in which the back of the 
cabinet can be fitted. The manner in which 
these five pieces of wood are assembled will be 
clear from Fig. 7. 
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1IIh1r,111itl!1r, Side 

1e'osWkofacet 
; h 6 x 5.1 

II p; hli 
Sldoak él 

taced 
P 

plywood 

Aperture-4Vx 1 

cut to relieve box resonance 

Fig. 7 -The method of assembly of the cabine 

The front of the cabinet should be cut from 
fin, faced ply to the measurements given in Fig. 6, 
though the aperture for the tuning dial may, of 
course, have to be adjusted in size, shape and 
position to suit the scale used and the height of 
the tuning condenser spindle above the chassis. 

103/4~ 

Assembly 

The top and overlay should first be glued 
together so as to form the fin. rebate at each 
end and along the back. When this is dry, a trial 
assembly of the remaining pieces can be made, 
using }in. panel pins, driven half -way home. Some 
care is needed in driving the pins through the 
front into the sides which are only }in. thick, but 

toW 

Panel pins projecting %g' 

Fig. 8 -The back of the cabinet. 

with small gauge pins and a light hammer it is 
not really difficult. Having obtained a satisfactory 
fit, dismantle, apply glue to the joints and 
re- assemble, driving the panel pins right home. 
Some of the modern glues set hard enough to 
blunt wood -working tools so it is as well to wipe 
away the surplus around the joints while it is wet. 

Finishing 

The panel pins should be punched in so that 
the heads are a little below the surface and the 
resulting indentations and any other blemishes 

t. 
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filled with plastic wood of the 
colour in which the cabinet is to 
be finished. This is important 
because plastic wood does not 
readily absorb wood dyes. 

When this is dry, sand all over 
with No. 2 glasspaper, removing 
any projections at the corners and 
places where filler has been applied 
and finish off by giving a good rub 
down all over with No. 0 paper. 
Wood dye of the desired colour can 
now be rubbed in with a rag wad. 
A very satisfactory and durable 
final finish can be obtained with 
little effort by rubbing into the wood 
a compound of self -drying oili 
marketed by several of the weal- 
known , polish manufacturers for 
sealing wood floors. About three 
applications will be needed, with 
a light rub down between each. 

When this has been carried out, the carrying handle 
can be fitted and the speaker aperture covered with 
suitable material. Four small rubber buffers fitted 
to the bottom will improve the appearance and 
avoid damage to any polished surfaces on which 
the receiver may stand. 

Fitting the Receiver 

Place the receiver in position and drill upwardi 
through the bottom and through the end flanges 
of the chassis, holes about 3/32in. in diameter, 
one at each end. Enlarge and countersink the 
holes in the wood only. Wood screws of suitable 
diameter can now be inserted and will have a self - 
tapping action as they enter the aluminium, so 
securing the receiver firmly in position. As some 
of the H.T. wiring is above the chassis, it is 
desirable to fit a back to the cabinet. This can 
conveniently be of }in. ply cut to size and have 
the centre cut out as in Fig. 8, in the interests of 
acoustics and ventilation. The aperture can be 
covered with perforated zinc, secured to the wood 
with an impact adhesive. Two panel pins should 
be driven into the bottom edge as shown and the 
heads filed to points which can be pressed into 
the bottom of the cabinet; the top can be secured 
with a couple of small wood screws. 

Acoustics 

With the particular speaker used in the proto- 
type, an undesirable box resonance was noticed. 
This was relieved by cutting a second aperture, 
4fin. x 14in., in the left hand side of the cabinet 
as shown in the illustration. 

PRACTICAL WIRELESS CIRCUITS 
17th Edition 

By F. J. CAMM 1718 by post 1817 

from 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, London W.C.t 
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5 HIS usefil instrument for the 
advanced experimenter can serve a 
number of purposes, the principal of 
which is the measurement ofthe fre- 
quency of any input waveform. 
Indication is on a virtually linear scale 
on a moving coil meter, and the reading 
is largely independent of the exact wave- 
form of the input, provided that a mini- 
mum amplitude is exceeded and that 
positive -going transitions at least of the 
order of those on a sine wave are 
present on the waveform. 

Subsidiary uses of the instrument 
are manifold. Thus it includes as 
first stage, a one -valve pre- 
amplifier with a gain of 100, and a 
maximum output voltage of 
25r.m.s, with a cathode -follower 

WITH THIS INSTRUMENT, THE 
FREQUENCY OF AN INPUT 
WAVEFORM WILL BE SHOWN 
ON A LINEAR SCALE ON A 
MOVING COIL METER. 

By E. Dexter 

A direct -reading 
89A valvebase 

V1,V3 and V5 

C4 
32}F 

350vWT 

B7G valvebase 
V2 and V4 

R16 10k 

Meter 100 
R15 250 ww O.75mA 

,32pF 350VW 

C79 
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50VW 
VR3 25k 
lin. 2W 

Range switch positions 
1._Adjust calibration 
2-._.0- iokc/s 
3_.O -5kc/s 
4_0- 500c/s 
5_ 0 -5oc/s 
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Gain 
Control 

4.7k R14 1k 

R13 
470k 

R21 
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2W 

R22 
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2W 

6 0.1}íF V5 
ECC81 
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0022 
yF 
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log. 

C3 
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VW 
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V4 
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7 
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Fig. I -The complete circuit diagram. 
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output stage. This can be used independently for 
any of the normal purposes for which such an 
amplifier may be required. An amplified version 
of the input signal, undistorted, but of reversed 
polarity, can still be taken from the pre- amplifier- 
output while measuring the frequency, or moni- 
tored there on a pair of headphones or a small 
loudspeaker. 

The second stage of the instrument is a pentode 
limiter squarer, again feeding an output cathode 
follower embodying a differentiator and negative 
clipper circuit using a silicon rectifier. At the out- 
put provided, short positive trigger -pulses of about 
30V amplitude appear, at a repetition frequency 
equal to the input- waveform frequency. These 
trigger pulses may be used to start the timebases 
of a triggered oscilloscope, etc. The third stage of 
the instrument is an integrating monostable multi - 
vibrator (flip -flop), used as the frequency measur- 
ing stage. Any reasonable combination of ranges 
desired can be obtained by appropriate choice of 
condensers for this stage, and an internal calibra- 
tion check against the mains frequency is provided. 

Geiser Counter 

All stages will operate satisfactorily on a pulse - 
input of the type obtained from a Geiger counter, 
and the pre- amplifier will also amplify such pulses 
admirably well. Using a Geiger head of the 
type published in another article, which 
has a Geiger tube and simple positive -signal 

WIRELESS 1025 

cathode -follower output, the frequency meter here 
described is usable as it stands as an integrating 
radiation intensity meter. The pulses from the 
Geiger head are fed into the input stage, and the 
meter shows the average number of pulses per 
second, which can be converted into the usual 
radiation- intensity units using the calibration - 
factor of the particular Geiger tube in use, or by 
comparison with a standard radiation meter. 

The time- constant of the indicating meter cir- 
cuit is about one -third of a second, so that all 
fluctuations slower than this in the input (as will 
certainly be present on, for example Geiger 
counter input) will be followed faithfully by 
the meter, whereas faster fluctuations of the 
input signal frequency are automatically averaged. 

Introduction to Pulse Circuits 

It is not easy to make this ctrcuit function 
properly if two basic requirements are not satisfied. 
Firstly, a sufficient basic knowledge in theory and 
practice of conventional radio and amplifier cir- 
cuitry. Secondly, possession, or availability for 
use, of a small oscilloscope and a valve -voltmeter, 
as well as an audio -signal generator, preferably 
calibrated. Home -made equipment according to 
plans published in the past in P.W. and P.TV. is 
ideal. 

It is perhaps not out of place to suggest to the 
really serious constructor, who will possibly wish 
to build the instrument described in this article 

FREQUENCY- 
METER COMPONENTS LIST 

Resistors (All 1W ±20% Carbon unless otherwise 
stated) 

RI 2 2M RI6 10k 
R2 1M 
R3 1M 
R4 2.2k 
RS 470k 
R6 100k 
R7 2.2M 
R8 4.7k 
R9 4.7M 
RIO IM 
RH 1M 
R12 470k 
R13 470k 

R17 15k 
R18 15k 
R19 IM 
R20 I M 
R2I 100k 2W 
R22 18k 2W 
R23 39k 
R24 4.7k 
R25 4.7k 
R26 1 Sk 
R27 15k 
R28 220k 

R14 Ik R29 2.2k 2W 
RI 5 25Ç) w.w. (see text) R30 1 k 
VRI Potentiometer IM log. 2W 
VR2 Pre -set Potentiometer 100k lin. 2W 
VR3 Potentiometer 25k lin. 2W 

Condensers: 
CI 0.1µF 500VW 
C2 0.05µF 500VW 
C3 81iF 350VW electrolytic 
C4 32µF 350VW electrolytic 
CS 32/LF 350VW electrolytic 
C6 0.IµF 500VW 
C7 100µF ISVW electrolytic 
C8 8µF 350VW electrolytic 

C9 1001.1F 15VW electrolytic 
CIO 0.022µF 500 VW 
C11 SOOpF ceramic (see text) 

CI3} See text {CIS 
CI6 32µF 350VW electrolytic 
C17 0.5µF 500VW 
C18 I000pF ceramic 
C19 32µF 350VW electrolytic 

Valves: 
VI, V3 EF86 V2, V4 EC92 VS ECC8I 
DI Silicon Rectifier, 250V 250mA or similar 
D2 12V 150mA zener diode 

Sundries 
Meter: 0.75mÁ /IOS2 (see text) 
Ceramic switch, 2 -pole, 5 -way 
Pilot lamp 
3 -pole panel -fitting power socket (tape - 

recorder type) 
3 coaxial sockets, panel fitting 
Valveholders; 2 87G, 3 89A (ceramic) 
3 pointer knobs 
Aluminium -kin., 8in. x Bin. Wood for Cabinet 
Tagstrip, bolts and usual accessories 
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A view of the front pane 

for use in advanced experiments in circuit tech- 
niques, that he build his oscilloscope, valve volt- 
meter and audio signal generator first, before the 
present circuit, as such instruments will be needed 
in any case. It is also quite in order, if desired, 
to build the instrument described in this article as 
an addition to, say, a comprehensive signal gen- 
erator, including the present circuit on the main 
chassis or on a subsidiary chassis within the same 
cabinet. If the constructor is building a signal 
generator, he could leave space free until later. 

Wiring Considerations 
The circuit in this article will 

serve as a useful introductory 
exercise to acquaint the new - 
:omer to pulse-circuits with some 
of the practical aspects. Some 
brief general remarks on this 
subject are not out of place, In 
pulse circuits, we are very often 
dealing with large signal ampli- 
tudes of tens or hundreds of volts, 
and are primarily interested in 
changing waveform shape rather 
than amplitude. Thus stray 
couplings are not of quite the 
same importance as in con- 
ventional amplifiers, as the 
fractions of a volt involved 
are of secondary im- 
portance at the high signal 
amplitudes present. Thus, it is 
often better to dispense with 
screened leads as far as possible, 
and tolerate the small extent of 
feedback produced, rather than 
cause the far more serious wave- 
form- deformation of all ampli- 
tudes produced by the phase and 
frequency distortion resulting 
from the unwanted stray capa- 
cities of screening. Where 
screened leads must be used in 
pulse circuits, these must be of 

March, 1962 

low capacity coaxial type. Ordi- 
nary audio cable is seldom satis- 
factory. 

A " pulse " is basically any 
waveform containing very sudden 
changes of voltage, akin to the idea 
of " transients" in conventional 
amplifier terminology. As will be 
known to the constructor, any stray 
capacities will " round -off ", i.e., 
destroy the steepness, of transients, 
because of the charging time 
required by the capacities. Thus, 
unless this type of deformation of 
the waveform is deliberately desired 
at the point in question in a pulse 
circuit, stray capacities remain the 
constant problem. Layout and 
design should be such as to mini- 
mise these. It is in many cases the 
effect of stray capacities which 
ultimately sets an upper frequency 
limit to satisfactory performance 
of a pulse circuit. 

Ranges 
Bearing in mind the remarks just made, it is 

clear that any conventional amplifier (the stray 
capacities and other circuit defects of which are 
so low that frequency distortion and phase dis- 
tortion are quite negligible over the whole range of 
harmonic components contained in a given wave- 
form) will be capable of amplifying that wave- 
form with negligible distortion of shape. Now, 
consider a good square wave, with its sudden - 2 

t , . /6 1%B 

_t d1 
¿ 

d 

VR3 , Sta,lifi 

Front 7/4 

Material 
16 aluminium 

SK3 

SK2 

1i2-1%, 3 ,/4 
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Hole diameters 

b.._. 5/á d ia. 

dia. 

V4 
H/878_V3 

V2 

Ri S Kt 2' 

-V7 

4' 

1 

-4--1/8.-.4 1' 

d VR2 

Bend down along 
Back dotted lines 

Fig. 2 -The drilling details of the chassis. 
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alternate positive and negative transitions, as the 
ultimate example of pulse types of waveform, 
Fourier analysis shows that harmonics up to the 
fifth, at least, and preferably up to the tenth, must 
pass satisfactorily through an amplifier, if the 
"square" form of the wave is not to be appre- 
ciably rounded off. Thus we need much higher 
frequency ranges in equipment dealing with non - 
sinusoidal waves, and pulse- amplifiers and equip- 
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Prototype 
The circuit as published in this article was 

found to operate quite reasonably with a 0 to 
50kc /s upper range, simply by replacing C13 with 
a value between 50 and 100pF. But this range 
will no longer be anywhere even approaching 
linear, on account of stray capacities being then 
of the same order as the capacitance value used 
for C13, so that a separate calibration on the 
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Fig. 3 -The wiring at the rear of the panel and case detai s. 

'rent fall under the category of "video" 
amplifiers. 

In the instrument described in this article, 
modest ranges up to 10kc /s fundamental fre- 
quency are present on the prototype. There is 
no reason against the constructor attempting to 
install considerably higher ranges, and he will very 
tikely be successful in doing so, as long as certain 
points mentioned later in this article are watched 
carefully. A second method to increase the range 
to higher fundamental frequencies is to include 
a frequency- divider stage in front of the input. 
This has definite advantages. Firstly, in the 
author's experience, it is easier to make such fre- 
quency- dividers work well at high frequencies 
than it is to make the integrating multivibrator 
of the present circuit run well above 10kc /s. It 
must be remembered, from the above remarks, that 
a 10kc /s range already requires the presence of 
signal components up to 50kc /s. 

meter scale will be required for this range. Indeed, 
slight non- linearity of scale, in the form of slight 
opening -up at low readings and slight cramping 
near full -scale, may be present on all ranges, so 
that the finished instrument should be calibrated 
initially against an already calibrated audio 
oscillator, on all ranges. 

The writer has not found this non -linearity 
appreciable on any of his scales for the four 
ranges incorporated, 0 to 50c /s, 0 to 500c /s, 0 to 
5kc /s, and 0 to 10kc /s. Thus one linear scale is 
used toi all on the meter. The writer preferred 
to leave out a 0 to 25kc /s range, with its extra 
calibration, as his personal uses of the instru- 
ment will seldom require this, but the hi -fi 
enthusiast, who will use this instrument on good 
audio -amplifiers, and experiments therewith, should 
include this range instead of the 10kc /s range. 

(To be continued) 
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(Continued from page 908 of the February issue) 

11111 

IIIII 

S stated last month, this unit is built in four 
sub -units arranged, so that when assembly is 
complete, spatial interlocking is achieved within 
the cabinet. The constructor can base the final 
construction on the guiding dimensions given here 
from the author's prototype unit. Only after care- 
ful consideration should constructional work be 
commenced, as only then can the exact dimensions 
necessary be determined. The author, however, 

Power 
unit- 
sides 

Damping 
resistor MS2A 

Note 
R22 -R26 
2W ±5% 

Oa 

R25 100k 

METER 2 
a: Off 
b: -6í12V D.C. (20V ranges 
c: +150/350V 
d: +300V (400V range) 
e: +90V 
f: -100V 

It 

h. 

111111 

111111 

1d 

111 

I) Iill 

DETAILS OF THE CIRCUIT SWITCHING 

By M. L. Michaelis 

used standard size components throughout in his 
prototype unit, so that in fact little departure from 
his construction will normally be needed, unless 
the constructor wishes to use particularly awkward 
components that may be in his junkbox. In that 
case, the author would feel that a conventional 
chassis construction should be reverted to, rather 

Shunt A 

R27 0.1040 

Shunt B 

R28 0.2180 

Shunt C 

R29 1500 

Shunt D 

R30 1500 

Shunt E 

R31 0.0050 

Output 
sides 

+150 /350V 
stabilised 

+300V 
unstabilised 

+90V 
stabilised 

-100V 
stabilised 

Chassis 
PP- 

-6/12V D.C. 
2A 

b 

MS1B 

f 

Damping 
resistor 

Meter) P20 
'Amps , 50 

50 
F50 2 mA 

MSI A 

of 
e 

a0 

METER 1 

a: Off 
b: -6/12V D.C. (2A range) 
c: +150,350V IIOOmA range) 
d: +300V 00mh range) 
e: +90V (4mA range) 
!: -100V (4mA range) 

Fig. 7 -The theoretical circuit of the monitor meters. See also Fig. 6 (last month) for the positions of the shunts 
the main circuit. Note also the resistor voltages which were given in the Components List. 

n 
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than attempt too drastic a modification of the 
"spatial" design here published. It must also be 
stressed that this power supply, when finished, will 
very likely form one of the most valuable key 
items of the workshop, and thus a little extra 
trouble and expense in obtaining optimum com- 
ponents will repay itself well in the form of 
reliability and efficient service. 

Cable Forms 

Particular care is required in making the inter - 
unit cable -bunches between the tagstrips. If these 
are too short, repairs and servicing later will be 
unnecessarily awkward. If they are too long, 
there is danger of damage by pinching or chafing 
when the large quantity of wire is stuffed away in 
the assembled unit. The correct lengths are such 
that any part may be detached by removing the 
appropriate cabinet screws, and then pulled clear 
far enough for easy insertion of a small soldering 
iron or other tools to any part of the detached 
portion. By removing all cabinet screws, the whole 
power unit can be "exploded" at any time, with- 
out breaking any electrical connections. This is 
required for more drastic servicing, or for later 
modifications. 

Finally, the usual warning. Take great care 
to connect the mains plug correctly. The earth 
pin (the large pin) of the plug goes to the chassis - 
line and transformer cores, and the live pin 
(marked " L" inside modern i -pin plugs) goes to 
the fuse and mains switch. The unit could be 
lethal if the live pin were connected in error to the 
chassis -line. 

Circuit Description -(1) Switching 
Fig. 6 (last month) showed the complete 

theoretical circuit apart from the monitor meter 
circuitry, for which only the shunts and connec- 
tions I to 11 were shown. The complete metering 
circuitry is shown in Fig. 7. 

Two conventional transformers are used. One 
large 350- 0 -350V winding rated at 100 to 150mA, 
with two 6.3V windings tapped at 4V, and rated at 
2.5A and 4A respectively. The second transformer 
is a smaller one, with a 250V 8OmA winding and a 
6 77 4A winding tapped at 4V. The larger trans- 
former must have a primary winding tapped at 
110V, and not be of the type now often found 
which has two separate 110V primaries, which are 
connected in series for 220V and in parallel for 
110V. Only the tapped type of primary can be 
used for providing the 110V output envisaged in 
this power supply. 

The only reason why one side of the A.C. 
heater outputs, and thus also one side of the low - 
volt D.C. output, is earthed is because V2 requires 
this to prevent excessive heater- cathode potential 
differences in this valve. If one of the trans- 
formers can be purchased with an additional 
6.3V winding (it need only have about 0.5A 
rating) for feeding V2, then neither side of the 
heater supply outputs need be earthed, and 
earthing can take place externally as desired. 
As already mentioned, the D.C. low -voltage output 
has the positive side earthed in the author's unit, 
to conform with normal custom and requirements 
in transistor circuitry. 

L WIRELESS 1029 

Pilots 

The 6.3V winding of the smaller current rating 
on the large transformer is used to heat the 
stabiliser valve VI, switched via one contact of 
the relay Rly 1. The 4V tapping of the same 
winding is used for the mains and 110V supply 
pilot lights, thus fully loading this winding. These 
pilot lights are fitted with 6.3V bulbs, which give 
adequate brilliance, and far longer life, operating 
at 4V. The mains pilot is fitted with a green glass, 
and wired direct to the 4V tapping on this wind- 
ing; it thus comes on as soon as the mains is 
switched on. The 110V pilot is fitted with a red 

A rear view of the rectifier sub -chassis. 

glass, and is also wired via a second contact on 
the 110V switch (which is thus a double -pole 
on /off switch S2), and comes on only if mains and 
110V are switched on, i.e. if 110V output is actually 
present. Fuses are placed on the supply side of 
switches, so that possible switch faults are also 
interrupted by the fuses. Slow fuses should be 
used throughout, as fast fuses are liable to blow 
due to the surge upon switching on the inductive 
circuitry represented by the transformers. It is 
far safer to use a low -rating slow fuse than a 
high -rating fast fuse. 

S3 and S4 represent the H.T. switches. S3 is 
simply a double -pole on /off switch, whereas S4 is 
a double -pole on /on switch, i.e. two poles (a and 
b) are made in one position and broken in the 
other, whereas two other poles (c and d) are broken 
in the first position and made in the second. This 
merely represents a special form of double -pole 
double -thro.v toggle switch. 

S3 is the main H.T. switch. One contact 
switches the A.C. side of the 300V unstabilised 
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Amps 
(Ml Less 

DC VR2 
Low Volts 

PRACTICAL WIRELESS 

Power Unit 

Meter reads 
buffered 
voltage 

Note: 
It Is also 

possible to 
buffer using 
dry cells 

though this 
is less 

efficient 

Amps 
(M2) 

Accumulator 
of desired 

output voltage 

Fig. 8- Method of buffering the accumulators. 
Adjust VR2 until MI reads the same current as M2; 
then the power unit is supplying all the power to the 
consumer load and the accumulator is neither charg. 
ing nor discharging, but is merely stabilising the 

voltage. 
If MI reads higher than M2, then the difference 
current is charging the accumulator. If MI reads 
lower than M2, then the accumulator is discharging 
to supply the difference to the consumer load. 

supply, and the other contact switches the energis- 
ing current to the A.C. relay Rly 1 and to the red 
H.T. pilot lamp L3 fitted with a 10V 02A bulb. 
Thus if S3 is off, no H.T. outputs at all arg pos- 
sible, and the pilot lamp cannot be lit. As soon 
as S3 is switched on, either of two H.T. output 
conditions are possible, depending upon the setting 
of S4. With S4 "up ", i.e. making contacts A and B 

the relay and pilot lamp receive 4V A.C. via 
contacts A on S4 and S3. This is insufficient to 
energise the relay, and thus the main stabilised 
H.T. and the minus 100V supplies remain dead, as 
they can only be fed over the relay contacts. But 
the 10V pilot lamp glows dimly, showing that the 
H.T. supplies are partially on, to the extent that 
the 300V unstabilised supply is operating, and 
also the plus 90V supply derived from it. This 
switch setting is intended for operating small 
equipment such as a valve voltmeter, an oscillator, 
etc., when the main H.T. supply is otherwise not 
needed. Thus the valves and equipment need not 
then be run unnecessarily off load. As is. seen, 
the main H.T. circuits are still completely dead 
in this position. Two relay contacts are breaking 
the 350 -0-350 A.C. feed, so that even the rectifiers 
and smoothing are dead. A third relay contact is 
breaking the heaters of VI, and contacts D on S4 
are still breaking the heaters to V2, whereas con- 
tacts B on S4 are shorting the anode of V2A to 
earth, thus removing H.T. from this valve, although 
the 300V supply is on. This function of contacts 
B on S4 also serves to discharge the 300V supply 
through R13 after switching everything off. 

March, 1962 

If S4 is now also switched "down ", i.e. breaking 
A, B and making c, D, then the relay and pilot 
lamp L3 receive 10V A.C. via c instead of 4V 
via A as previously. This causes the relay to switch 
on, and the pilot lamp to run at full brilliance. 
V2 receives heater voltage via D on S4, and the 
H.T. short is removed because B on S4 has opened; 
thus V2 can operate. As soon as the valves have 
warmed up, all H.T. outputs are present. 

S3, the H.T. main switch, overrides S4; and SI, 
the mains on /off switch, overrides everything. 

Advantages of Switching 
This seemingly complicated switching circuitry 

has in effect many distinct advantages. Firstly it 
makes do with perfectly normal simple corn - 
ponents, in spite of the requirements of switching 
a large number of circuit items simultaneously at 
relatively high voltages. Secondly, it leads to a 
very simple result as far as panel controls are 
concerned, giving merely a couple of toggle 
switches there. Thirdly, it fully meets the require- 
ment, that the main H.T. stabiliser circuitry can 
be left absolutely dead if only the 300V un- 
stabilised supply is required, thus preventing 
unnecessary wear of components. 

The A.C. relay used is a small three -phase con- 
tactor rated at 400V 2A on the contacts, such as 
is to be found in various appliances using motors, 
such as washing machines, refrigerators, etc. If 
only types with a magnet winding for 200/250V 
A.C. mains are obtainable, then the constructor 
will have to rewind the coil. This is not difficult, 
as only about 100 to 200 turns will be required 
for a 10 /12V A.C. coil. The mains coil should 
be stripped of all windings, and then sufficient 
turns of enamelled copper wire of about one fiftieth 
of an inch to one twenty -fifth of an inch in 
diameter wound on to make the relay pull in 
securely at 10V A.C., but make no attempt to 
move at 4V A.C. Having achieved this, if the 
current taken at 4V A.C. (in the non -operating 
position) exceeds about half an amp, then series 
resistance should be included until the current 
falls below half an amp under these conditions. 
If this resistance has then impaired the security 
of operation at 10V A.C., the minimum number 
of extra turns needed for secure operation should 
be added again. However, it should be possible to 
procure such relays ready made with 10 /12V 
magnet windings. It is, of course, essential to use 
a relay in this circuit, as no ordinary toggle switch 
will withstand 350- 0 -350V switching on an induc- 
tive circuit without serious danger of flashover 
sooner or later. It is not possible to use ordinary 
small D.C. relays either, for two reasons. The 
contact spacing is insufficient in such relays, and 
the current rating is too small. Contact resistance 
is also not reliably small enough for switching the 
1.5A heater supply of V1 as required. Thus it is 
absolutely essential to use a proper 3 -phase power - 
contactor A.C. relay, which thus has the proper 
voltage and current rating. 

We now come to a discussion of the heater 
supplies, etc. The A.C. 4A outputs at 4/6.3/10/12.6V 
are operative as soon as the mains on /off 
switch is on, and thus they have no additional 
switching. But they are individually protected by 
a total of four fuses, fitted with slow 4A cartridges. 
The low voltage D.C. supply for heaters, battery 

(Continued on page 1058) 
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41.0140/ 

YON cam MASTER E 
BRITAIN'S MOST COMPREHENSIVE 

PRACTICAL COURSE 
IN RADIO ELECTRONICS 

TELEVISION ! 
MESE S P E C/A L 
HITS - YOURS TO &EEP 

CATHODE RAY 
OSCILLOSCOPE 

LEARN BY BUILDING 
NOW for your 

CAREER . HOBBY 
OWN BUSINESS 

YOU RECEIVE * Complete kits of equipment 
as illustrated. * Complete set of experimental 
manuals. * Complete set of "picture - 
way" theory books. * Modern test -yourself 
examination sheers. * Study programme. * Unlimited consultation with 
Tutors. 

AM and VHF /FM 
LUXURY RECEIVER 

SIGNAL GENERATOR 

Complete set of 
Picture Way books and 

Experimental Manuals 

POST - NOW 

RADIOSTRUCTOR: 
4 

TO RADIOSTRUCTOR (DEPT. M.82) 

READING, BERKS. 1 

Name BLOCK 

Address CAPS 4 

PLEASE 

(We do not employ representatives) 3/62 

www.americanradiohistory.com

www.americanradiohistory.com


1032 PRACTICAL WIRELESS March, 1962 

TREMENDOUS DEMAND! for the new NOMBREX 
Our order book shows that this highly efficient and compact 
signal generator is the finest value in instruments anywhere 
in the world. 

Designed after months of research in our own laboratory, 
and custom -built w the highest standards in our own fac- 

._tory, it is the ideal instrument for radio service engineers, 
radio enthusiasts, and for technical training colleges. 

NOTE THESE STAR FEATURES 

* Compact and portable-only 6 ¡" x 4}" 

* Truly lightweight -under 2Ib weight 

* Operates from standard 9V transistor battery * Fully transistorised -negligible consumption * 8 ranges fully covering 220 kc /s-220 Mc /s 

* Printed circuit for absolute reliability 
* Accuracy better than 2% (average 1%) 

* Modulated or unmodulated R.F. output, 100mW 

* Audio output, sine wave, approx. 1,000 c/s 

COMPLETE WITH OUTPUT PLUG ONLY 

Send your order in now for S.A.E. for full technical 
earliest possible delivery. leaflet. 

NOMBREX LTD. Dóitissi n23 

TRANSISTORISED WIDE -RANGE 
SIGNAL GENERATOR 27 

220 kc /s to 220 Mc /s. 

¿7. ii O.O Post and Ins. 3t6 
RETAIL Battery 2t- 

CASH WITH ORDER. REGRET NO C.O.D. 

NOW IN QUANTITY PRODUCTION 
ALL ORDERS IN STRICT ROTATION 

Trade and Ex . t rt En uiries Invited 

ESTUARY HOUSE, CAMPERDOWN TERRACE, 
EXMOUTH, DEVON. Phone: 3515. 

The least expensive way to high fidelity 
is an 

An Armstrong chassis is more than just a radio- 

gram chassis. It is a carefully designed combina- 

tion of tuner, control unit and amplifier in one 

compact unit which can be used as the basis of a 

complete high fidelity system. A system which can 

include tape recording and playback as well as 
radio and record reproduction. 

ARMSTRONG WIRELESS & TELEVISION CO. LTD 

chassis 
STEREO 12 MK.2 £44.15.0 
8 watts push -pull output from each channel, 16 watts total. 
VHF, with automatic frequency control, medium and long 
bands. A hl -fi system on one compact chassis. 

STEREO 55 (Illustrated) £33"15.0 
A junior version of the Stereo 12 Mk.2. 5 watrs per channel, 
10 watts total. VHF and medium bands. Inputs for tape 
pick -ups and possible future stereo radio. 

JUBILEE MK.2 £31.15.0 
A mono chassis of 8 watts push -pull output and covering 
VHF, medium and long bands. Separate tone controls. 
A.F.C. Pick -up and tape inputs. 

AF208 £23.15.0 
An AM /FM mono chassis of 5 watts output covering VHF 
and medium banda. An inexpensive version of the Jubilee Mk.2. 

Post this coupon or write for catalogue or call at our showroom 
for full demonstration and professional advice on your 
installation. Open 9 -5 including Saturdays. 

NAME PMC 

ADDRESS 

WARLTERS RD, LONDON N.7. NORTH 3213 
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transistorised 
Grid -Dip Oscillator 

IN THIS DESIGN THE METER 

AND OSCILLATOR ARE 
BUILT INTO TWO SEPARATE 

CASES. By M. R. Lord 

HE uses of the normal type 
of grid dip oscillator are well 
known to all radio enthusiasts; but 
it suffers from the disadvantage of 
size, even if the meter and power 
supply are not in the same case as 
the oscillator. The presence of a 
valve means that the unit is large 
and, also, the normal GDO needs 
a sensitive, and correspondingly 
expensive, meter. 

However, by the use of one 
transistor in the oscillator, and 
another to amplify the change of 
current, these two objections can be removed, and 
the oscillator can be built into a very small case. 

The Circuit 
T his GDO consists of two units connected by 

a few feet of flex; the oscillator and a small box 
containing the meter, battery, and meter amplifier. 

The oscillator uses a single OC170 (Tri) and will 
operate up to at least 25Mc /s. The voltage across 
L3 is rectified by the diode, filtered, and applied 
to the base of Tr2. 

iR2 

The meter and oscillator connected. 

When the oscillator coil is brought near to a 
circuit tuned to the same frequency, power 
is absorbed from the oscillator circuit, and so the 
voltage applied to the base of Tr2, and hence the 
current flowing through the meter, alters. The 
variable resistance VR I serves to limit the current 
f.awing through Tr2 and the meter. 

Construction 
The oscillator is built in a small box made of 

bakelite or some such material. The dimensions 
used in the prototype are shown 
in Fig. 2, but these will obviously 
vary if a tuning condenser of 
different size is used; the tuning 

1.5mA capacity used by the author was a 
f.s.d. twin gang midget type of about 

100pF per section, only one section 
being used. 

The associated resistors and 
capacitors are mounted on a 
paxolin board by threading their 
lead wires through small holes 
drilled in the paxolin, as shown in 
Fig. 3. This board was then glued 
inside the box (see Fig. 2). 

The plug -in coil is made by 
cementing a ¡in. diameter coil 
former, minus base, to a B9A plug. 
The arrangement of the coil wind- 
ing is shown in Fig. 4. The actual 
frequency range covered will 

10k 

I 
Ri 

2.2k 
Tri 

OC 70 

R3 
4700 

L3 
b 

Tr2 
0071 

C4 
0.005pF 

Fig. I-The circuit of the grid -dip oscillator. 

e 
VR1 

k 
pot. 

si 

1 
MIN 
M. 

4.5 volts 
Battery 
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e Transistor 
held by 

grommet IoopFy 
TLner . 

1141110 
" 

Coil unit 

To St 
and 

meter 

7b LI 

Fig. 2 (above) -The general layout. 
Fig. 3 (below) -The group -board layout. 

To Trl 
emitter 

To diode 
-ve and 

Tr2 base 

Common 
-ve 

depend upon the tuning capacitor used as well as 
the number of turns on L2, but as a guide, 30 turns 
on L2 gave a frequency range on the prototype of 
8.5- 14.5Mc /s. 

LI should have about one third as many turns 
as L2, and L3 about half as many. After winding, 
the coils are smeared with polystyrene cement to 
fix the turns in place. 

The coil socket, a B9A valveholder, is cemented 
to the case with an impact adhesive. Trl is held 
in place by pushing it inside a rubber grommet that 
is glued to the inside of the case. 

The meter case can be to any design. In the pro- 
totype, VR1 was mounted inside the case, but it 
would be better mounted on the front panel as 
it has to be adjusted fairly 
often. The scale is drawn on 
an L- shaped piece of Perspex which 
forms part of each coil assembly, 
as can be seen from the illustra- 
tions. This avoids the crowding of 
figures that would occur if all the 
scales were drawn on the front of 
the oscillator. 

Calibration 
If a Calibrated short wave 

receiver is obtainable, calibration 
is easy. One end of a piece of wire 
is plugged in the aerial socket of 
the receiver, and the other end is 
looped around the coil. The 
receiver is then tuned from the low 
frequency end, with the BFO 
turned on, until a whistle is heard, 
the receiver is then tuned to the 
same frequency as the GDO. The 
receiver and GDO are then tuned 
together to some frequency, such as 
8 or 9 Mc /s as indicated on the 
receiver, the GDO tuned to give 
zero beat on the receiver, and the 
scale marked with the appropriate 
number. (The accuracy of the 
receiver can be checked against 

standard frequency transmissions.) This process 
is repeated at 1Mc /s or 0.5Mc /s intervals to 
calibrate the whole scale. 

Operation is simple; the coil is brought near to 
the coil to be investigated, and the tuning altered 
until the meter reading shows a dip or rise. The 
dial reading corresponding to maximum rise or dip 
is then equal to the resonant frequency of the 
tuned circuit under investigation. 

By virtue of its design, it can also be used as 
a sensitive absorption wavemeter without any 
modification, although care must be taken not to 
subject it too high a signal, or there is a danger 
of damage to the transistor. 

1111 

Bolt or cement B9A plug 
to container / 

L3 L1 

L2 

B9A Insulated former 
valveholder cemented to plug 

I Fig. 4-- Winding coils on a B9A base. 

COMPONENTS ' 1ST 
Resistors: 

RI 2 2k R3 47052 
R2 10k VRI 1k pot. 

Capacitors: 
CI 001µF VCI 100pF (see text) 
C2 OOIp.F TRI 0C170 
C3 0.01µF TR2 0071 
C4 0 005µF 

Meter: About 1.5mA f.s.d. 
Diode: Any H.F. germanium diode 

A view of the oscillator 
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MINIATURE DISTLER 
ELECTRIC MOTORS 

* SPEEDY MAIL ORDER SERVICE * 
IF YOU CANNOT CALL AT EITHER OF OUR ADDRESSES 

6 v. high speed as used in Clarion Tape 
Recorder). Ideal for all electric models, 
speedboats, railways etc. Size 21in. 
long x lin. diameter. 
LASKY'S PRICE 7111 Post 2/6. 

TRANSISTOR RECORD PLAYER 

CAN BE 

BUILT 
FOR 

£9.19.6 
Carr. free 

C_--... 

6 V. operation. For all L.P. and standard 
records. All components available sepa- 
rately. 
AMPLIFIER. 300 milliwatts push -pull 
output using two 0071 and two 0072 
transistors. Fully assembled. 70/8. 
Knobs, 3/6 extra. P. & P. 2/6. 
LOUDSPEAKER. 30 ohms, 7 x 4in. 
elliptical, matched to Amplifier, 25 / -. 
3 -SPEED TURNTABLE. 6 v., complete 
with Li. crystal cartridge and two sap- 
phire styli. 79/8. P. & P. 3/6. 
CARRYING CASE, smart two-tone 
finish, 17 x 14 x 511n. High. 49/8. P. & P. 
7/6. Batteries extra. 

The "TRAV-LER" 
Transistorised Portable Tape 

Recorder 
Dims: 10 x 8 x 51n., Wt. 9 lbs. Speed 
per sec. Freq. response 150 to 5000 c.p.s. 
+ or -3 dbs. Wow and flutter better than 
4 rms, measured using G.B.Kalee meter. 

Signal to noise ratio 30 dbs. Battery lite 
50 hours. Amplifier 400 mW using 3 -0078, 
2 -0071 and 1 -0A81 Mullard transistors. 
Speaker 3 ohm Highflux 7 x 4in. elliptical. 
Play time 44 mins, 3in, spools, dbl. play 
tape 1 Rewind time 21 mins. Neon record 
level indicator, pause control, loud spkr. 
switch. Can be run off main power. Socket 
for external power supply. Quality re- 
production with full portability. Supplied 
with Lustrephone LD66 moving coil mike. 
450ft. tape and spool. Brand new in origi- 
nal maker's cartons. List price 230.9.0. LASKY'S PRICE 17 I1S. Carr. & 

S Inn, 17/6. 

THE 'TORONTO 3' 
TRANSISTOR POCKET RADIO 

Size 51 x 3 x 1í1n. 
Uses 3 transla- 
tors plus ger- 
manium diode, ferrite rod 
aerial. Tunable 
over med. and 
long waves. 
Can be built 
for 3216 

Post 3/6. 
All components available separately. 

THE NEW 'ALBERTA 5' 
,Marl. Il 

TRANSISTOR POCKET RADIO 
Now using printed circuit and supplied 
with miniature earphone for personal 
listening at no extra cost. 
Push -pull. 200 milliwatts _,- 
output. Five transistors 
and one diode, 
21In. moving 
coil speaker, 
ferrite rod 
aerial. Med. 
and long wave. 
Smart plastic 
Case, 41 x 31 x 
1/in. overall. 

BUILT 
CAN BE 

FOR 5916 N.g.st 

All components available separately. 
Full details, circuit diagram. 1/6 post free. 

LASKY'S FOR ALL TYPES OF 
POCKET AND PERSONAL TRAN- 

SISTOR RADIOS 

MINIATURE PANEL 
METERS 

New range of meters with clear plastic 
cases. 1 21/32in, square front. Panel hole 
1l in. dia. Guaranteed brand new, indivi- 
dually boxed. Ranges available: 50 
Microamps, 39/8. 500 Microamps, 32/8. 1 
M inerap, 27/6. VU Meter. Range -20--0 
z 3VU. 0-100% (OVU) at 600 ohms. 

LASKY'S PRICE 4246 
"S" METER. Range "S" Units 0-9 
terminating +10 and +30db 0-5 and 0-10 
linear scale. 

LASKY'S PRICE 35- 

POSITIVELY YOUR 
LAST CHANCE! ! 

REBUILDING 
CLEARANCE BARGAINS 
at 42 Tottenham Court Road, 
Innumerable oddments and 
components clearing at silly prices. 
Callers only, Do not delay, pay 
an early visit 

THE SALE OF THE YEAR 

LESS THAN HALF PRICE 

TELEFUNKEN STEREO 
HIGH FIDELITY AMPLIFIER 
A complete stereo amplifier of unsur- 
passed quality with inputs for radio, tape 
recorder, F.M. tuner, etc., either mon- 
aural or stereo. 6 watts output (21 watts 
each channel), but actual power fed to 
speakers equals a normal 10 -watt ampli- 
fier. For A.C. mains 100/260 v. Size: 121x. 
wide, Mn. deep, tin. high. green grey 
enamel finish with gold trim, cream push- 
buttons. New in maker's cartons, fully 
guaranteed. LIST 16 Gos. 
LASKY'S PRICE +f,7.19.6 81st 

BUILD THE NEW LASKY FM 
TUNER FOR £4.19.6 P. P. 8/6 

Non -drift permeability lining pack by 
famous manufacturer, frequency 
88/100 Mc /s. 0A81 balanced diode 
output 21F stages and discriminator. 
Smart gold and maroon glass dial 
7 x lin. Self powered. Valve line up 
ECC85. two EF80's, EZ80 rectifier. 
Everything ready for assembly. 
All components available separately. 
Dimensions: 8 x 6 x 511n. Optional 
extra EM84 magic eye tuning Indica- 
tor, 8/6. Circuit diagram and full 
data supplied 1/8 post free. 

RECORD PLAYERS 
Complete with p.u. and crystal cartridge. 
COLLAR() Junior 4-spd. auto turntable 
and separate p.u., 75/ -. 
B.S.R. TU9 non -aut turntable and 
separate p.u., 79/8. Post free. 
4-Spd. AUTO -CHANGERS: B.B.R., 
Collard, Garrard. All types in stock. 
Send for money -saving list. 

NEW TAPE RECORDER KIT 
Handsome 2 -tone blue carrying case, 
17 6 z 168ín., goldine fitments, removable 

lid 
x 

cut to fit Collaro studio tape deck. 
Amplifier uses 4 Valves -EF66, ECC83, 
EL84, EM81, level indicator, 2 inputs, 
mike and radio, low level output Jack, 
separate power pack, contact cooled 
rectifier. All component parts sold 
separately.pAmpUfler complete with valves 
LASK S PRICE £8 19.6 P3/8. 

P 

7 x 78 x 41in. Loudspeaker. 16/6. P. & P.1/6. 
Carrying Case 78/ -. P. & P. 10/6. 
LASKY'S SPECIAL PRICE for the 
above 3 items £12.19.6 1C rr. 
COLLARD Studio 'l'ape I Ieck, 3 motors, 

LASKY'S PRICE £1O.19:ó Wig' 

SAVE ON COMPONENTS ! ! ! 
Send for the new 1961 -62 edition of Laaky'e 
106 -page COMPONENTS CATALOGUE. 
Price 2 / -, post 6d. Our latest 12 -page 
Bargain Bulletin included free. 

Full 
stocks 
at both 

addresses 

207 EDGWARE ROAD, LONDON, W.2 I 33 TOTTENHAM COURT ROAD, W.I 
Few yards from Praed Street. PADdington 3271/2 Nearest station Goodge Street. MUSeum 2605 

Both addresses open all day Saturday. Close I p.m. Thursday. 
PLEASE ADDRESS ALL MAIL ORDERS TO DEPT., P.W AT ABOVE EDGWARE ROAD ADDRESS 
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rrrrr-rrrrrrrrrrv,rrrr., rr r 
DE-LUXE RECORDER CABINETS 

SaIVgALV ES 
Guaranteed TV TUBES ¡',, 

79/6 
Beautifully styled rexine 
covered cabinet in Red or 
Beige. Size 144 x 13 x 
9 }in. Storage comp. in 
lid for tapes and mike. 
Easily adapted to Record 
Player Cabinet. Ins., Carr. 
51 -. 

LOOK 29'9 
Beafuad T 
Recorutider 

lly 
Cambinet. 

e 
Sizeape : ' 13 x 10} x 7in. Covered in 

two -tone coloured rexine 
cloth. Stylish design. Easily 

Iv adapted to Record Player 
Cabinet. P. & P. 51 -. 

TAPE RECORDER AMPLIFIER y tamoul £9.154 
manufacturer. Superb 4 -valve amplifier. Two 
controls and superimpose switch. Sockets for Mike and Gram. 
Size I I x 4 x 6 in. Ins., Carr. 416. Drawngs FREE with Order. 

DUKE & CO. (LONDON) LTD. 
621/3 ROMFORD ROAD, MANOR PARK 

ILF 6001/3 
9 e-te. -6 p.m. 
Half Day Thursday 

STAMPS FREE 

CATALOGUE 

^.rle_111_r_r 

2/9 Each 30f- Dozen 
6AB8, 6L18, 10F1, 
10P13, 20D1, EBC80, 
ECL80, EF80, EF92, 
EYSI, KT36, N37, 
N145, LN 152, PL33. 

519 Each 601- Dozen 
6F6, 12AX7, 12Q7, 
15A6, 16A5, I7Z3, 
19Y3, 20L I, 20F2, 
20P1, 21A6, B339, 
EBC33, EBF80, 
ECC83, EL33, EL42, 
EY85, N152, N153, 
N154, N309, N339, 
PCC82, PL8I, PL82, 
PL83, PL820, PY80, 
PYBI, PY82, PZ30. 

Postage 
1-7d. 6-1/6. 

12-216. 

LOOK! 

12 4 
MONTHS' 4 

GUARANTEE'', 
4 

2I in. - - - - 99T64 
I7in. - - - - 901 -' 
IS, 14, 12m. - - * Insurance and carriage 1516 
LI extra without old bowl, refundable' 

if same received within 14 days. 

A 

TV TUBES 4 

14 of Rental Re_ 3fit I I. placement Stock. 
38/84 Carr. 51 -. 14KP4 4 

Large Purchase 

EX- RENTAL T.V. SETS 4 
17 in. LI 1.10.0 - 4 

4 
4 
4 
4 

E II bI d I ITA/ xce ent to a mo a s. 
BBC. Famous manufacturer. Personal collection 
advised. Ins carr., 25e -. (Regret some delay.) 
12 months' guarantee on tubes. 3 months' 
guarantee on chassis and valves. 
141n. ¿7.10.0. ITA /BBC. As 171n. Ideal for 
caravans, chalets, weekend bungalows, etc. 
Personal collection advised. Ins., carr. 201 -. 
Various makes and sizes available for inspection. 

MICROMINIATURE 
SOLDERING 

TWEEZERS 
One Hand Operation 
Heats Both Sides at 
Once 
Maximum Visibility 
Minimises Risk of Dry 
Joints 
Weighs Only 1 oz. 
Low Voltage 
The Revolution in 
Soldering 

ORYX 
MICROMINIATURE SOLDERING TWEEZERS 

For the first time, one hand operation can hold the circuit 
module and apply direct heat to both sides simultaneously, 
thus virtually eliminating dry joints and reducing heating 
times. At your local store or write for free leaflet to: 

W.- GREENWOOD 
ELECTRONIC trip 

677 FINCHLEY ROAD 
LONDON N.W.2 
T.r..ww c.n, 4.013/ 

SUPER 
TRANSISTOR 
POCKET RADIO 
INCORPORATING 
Printed Circuit - 
Miniature earpiece 

Completely portable 

No Aerial or Earth 

is required 

* Size 4,1x31xlsin. 

* Output 200m W 

* 5 First quality 
transistors 

* Push -pull output 

* Fitted 2;ín. 
high -flux moving 
coil speaker 

3/6 P. & P. 

Complete with internal high -gain 
ferrox aerial and twin tone case in 
Red and Black. Med /Long wave. 
Earpiece has sub -min jack and socket 
with aft. fine cable. Almost invisible 
in use. All parts available separately. 
Circuit diagram I/6 -Free with parts. 

RADIO & TV LTD. (Dept. ST) 
HIGH STREET, ACTON, LONDON, W.3. 
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SERVICING 
TAPE 

RECORDERS 
FAULTS, SYMPTOMS AND THEIR 
REMEDIES FOR DOMESTIC 
EQUIPMENT 

By T. S. Smith 

N this new series for the experimenter the 
overall construction of tape recorders will be 
dealt with ; how a recording is made and repro- 
duced; how the various circuits work. Various 
fault symptoms and conditions will also be 
described. 

Basic Knowledge 
This approach is essential, since it is virtually 

impossible to repair a tape recorder successfully 
without a basic knowledge of how the equipment 
functions. Indeed, the amateur recordist stands 
a far better chance of securing better recordings 
if he knows how the various items operate. 

To play a tape record (sometimes called a pre- 
recorded tape) a "replay head ", an amplifier and 

Gap-) 
To output of record amplifier 

Fig. 1 -How the magnetic field between the gap of 
the record head produces small magnets on the coated 

side of the tape. 

loudspeaker and some mechanism capable of 
causing the coated side of the tape to pass at a 
constant speed past the replay head, are required. 

When all these things are set up, the magnetic 
," sound pattern " on the tape is converted back 
across the replay head to the original electrical 
impulses, as were present at the microphone 
during the recording. 

The impulses are amplified first in terms of 
voltage and then in terms of power so that they 

are able to work a loudspeaker, as if the original 
microphone were connected to the input of the 
amplifier, instead of the replay head. 

Gain and Equalisation 
There are two important points here. One is 

that the electrical impulses frorp the replay head 
are extremely weak, so great amplification is 
required -more, for instance, than is required for 
an ordinary medium -quality gramophone pick-up. 

means, then, that it is not usually possible 
to connect a tape replay head across the pick -up 
terminals of a radio or radiogram and expect to 
obtain tape reproduction. A head amplifier and 
some form of equalisation (see below) would, at 
least, be required. 

Secondly, the signal output from a replay head 
is not constant over the whole of the audio - 
frequency spectrum. The output peaks ,towards 
the centre of the spectrum and diminishes fairly 
quickly (depending upon the tape speed) towards 
the high -frequency end. There is also a drop at 
the low -frequency end. In order to correct this 
apparent shortcoming, the amplitude of the signal 
has to be corrected against frequency, and this 
is accomplished by an equalisation network which 
gives, in effect, high -frequency lift, and a certain 
degree of bass boost. Such a network has to be 
included either before, or after, the head amplifier, 
and, as this introduces an overall "insertion loss ", 
an even greater gain from the replay amplifier 
is required. 

Tape 
magnetism 

Magnetising 
field 

Transfer 
characteristic 

Input 
signal 

Distorted 
output 

Fig. 2 -A distorted tape signal can be produced by the 
"transfer characteristic". 
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Tape 
magnetism 

Magnetising 
field. 

PRACTICAL WIRELESS 

Transfer 
characteristic 

Distortion tree 
output 

Bias superimposed 
on input signal 

Fig. 3 (above) -A supersonic bias superimposed on 

the recording signal at the record head eliminates the 
transfer distortion. 

Fig. 4 (below) -The basic record /playback switching 
of a domestic recorder. 

Microphone Note: All switches shown in 
'playback' position 

playback 

S3 

Take -up 
spool 

Tape - 
Recording 

So much for replay. Now to deal with the 
recording side. To make a tape recording, a 
recording head, an amplifier, an oscillator and, 
again, some mechanism to drive the tape at a 
constant speed past the recording head are needed. 
Some programme material to record is also required. 

If the programme is from a microphone, then 
this would be connected to the input of the 
amplifier, while the output would be connected 
across the recording head. The microphone converts 
the sound waves to electrical impulses, which are 
considerably magnified by the amplifier. The out- 
put of the amplifier is designed in such a way 
that quite large current changes occur in the 
" electromagnet " of the recording head. These 
current changes, of course, occur in direct sym- 
pathy with the electrical impulses from the 
microphone caused by the sound waves. 

Thus, across the pole pieces of the recording 
head occur variations in magnetic field, of polarity 
and strength determined by the original sound. As 

March, 1962 

the tape passing the pole pieces is coated with 
a substance that is influenced by magnetism, small 
magnets are, in fact, formed on the tape. The 
length of the small magnets is governed by the 
frequency of the sound, while the strength is 
governed by the loudness of the sound. The 
general idea is illustrated in Fig. 1. 

Here, it will be seen that the pole pieces are 
in two sections with a gap at the top and bottom. 
Non -magnetic shims are used to fill the gaps and 
the whole assembly is clamped mechanically. The 
small magnets can be seen on the tape, and the 
wavelength of the recorded sound is related to 
the length of the magnets. The lower the wave- 
length, the higher the frequency, so for high audio 
frequencies the magnets are very small indeed. 

The replay head is of very similar construction, 
and on almost all domestic machines the same 
head is used for both record and replay. As would 
be expected, the top gap dimensions have quite 
a bearing on record and replay (especially on 
replay), and to a certain limit, the smaller the 
gap the better the high -frequency reproduction. 
More will be said about that later. 

The Need for a Record Bias 

Because the magnetism imparted on to the tap, 
by reason of the magnetic field set up between 
the pole pieces of the recording head is not linearly 
related to the magnetic field, severe distortion 
would result on replay from a recording pro- 
duced simply as described above. This is called 
" transfer distortion," and results from the resi- 
dual magnetism retained by the tape during the 
recording cycle. The " kink " which produces the 
distortion is shown on the transfer characteristic 
in Fig. 2. 

In order to counteract the effect of the 
" transfer kink " a " supersonic " bias is superim- 
posed on to the tape along with the record signal. 
The bias, being slightly above audio -frequency, 
cannot be heard on the recording. Fig. 3 shows 
how this supersonic bias eliminates the distortion. 

At this stage it should be understood that the 
amplitude of the bias has quite an influence, not 
only on the quality of the recording, but also 
on its ' signal -to- noise " ratio. It is also very 
important that the bias signal be as pure as pos- 
sible. Excessive harmonic content makes it vir- 
tually impossible for the bias to rid the transfer 
characteristic of its kink completely, and another 
kind of distortion may also occur. It is for this 
reason that high -quality recorders use push -pull 
bias oscillators. Some machines have a control 
for adjusting the bias amplitude, but before hap- 
hazard adjustment is made to this control it is 
as well to refer to the instruction manual, as the 
recording level and type of tape are related to the 
bias amplitude. We shall have more to say about 
that later. 

Erasure 

The bias oscillator also serves another purpose - 
it energises the erase head so that prior to mak- 
ing a recording the originally recorded material is 
wiped off the tape. The erase head is rather like 
the record and replay head, but does not require 
to be so exacting in its construction. 

(Continued on page 1057) 
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RETURN-OF-POST SERVICE 
We offer a really efficient Mall Order Service on all items stocked. All cash orders are dealt with on the day of receipt. 

Hire purchase orders are subject to slight delay but this is kept to the absolute minimum 

SPECIAL OFFERS 
TAPE HEADS. Bradmatlo Tape Recording head as fitted to 
CoCaro Studio Deck. Erase and record playback. 88/8 per pair. 
Poet Free. 
PICK -UP CARTRIDGES. B.B.R. TCBH and TOM. Brand 
new and oompkete with fixing brackets. 19/6 each type. Post 
Free. 

"P.W. TUTOR" 
Everything in brand light-weight stock. 

essadphone 
38. 

Stage 2 19 / -: Stae 

T1 
tag 

/ o 
24.8.8. 

L 
.8. Allll ißee. 

Ple t note that e r d wti é t ó available separately -send for list. 
"P.W. MINI -AMP" 

omplete kit for amplifier 84.2.8. Whiteley Speaker P2.505, 
51.4.0. Greenooat Gramophone Unit 85.8.0. All parte available separately, send for list. 

"P.W. CITIZEN TUNER UNIT" 
it for R.F. Unit. 57/ -; Kit for I.F. Unit. 54/. Both kits to- 

gether 85.7.8. ALL POST FREE. Separate components 
available. Send for list. 

íT 
LOUDSPEAKERS 

OODMANS: Axiom 110 1010. 654.0; Axiom 112 101n. 
88.14.0: Axlette 81n. £8.15.0: Axiom He 121n. 811.5.9; Axiom 

Ue 12 n. 518.1.0: Audiom e0 Bass, 121n. 59.12.9: Trebax Tweeter 8,,,4.9: CX 600 Cross -over Unit 81.19.0. WHITELEY: NP 1016 101n. 58.4.0 HF 1615 10In. £5.2.8 HF810 81n. 79''0. : T819 81n. 58.10.0; tie Tweeter 24.8.3 T351ß Tweeter £116. 0 CX3000 Crossover unit 81.11.6; CE16W Cross-over uni H.P. Terms available. 
AMPLIFIER KITS 

We have full stocks of all components for the Mallard 510. Mollard 3-3, Mollard 2 and 3 Valve Pre -amp, Mollard Stereo. Mallard Mixer, GEC 912 Pine. Fully detailed Hat on any of 
these Sent upon request. 
Instructional Manuals: All Mallard Audio Circuits In "circuits for Audio Amplifiers". 915. GEC912. 4/8. All post free. 

MAINS TRANSFORMERS 
GILSON: W0741Á4. OW-, poet free: W0039. 48/9, poet 2/9. PARTRIDGE: H300/110, 77/6 post free; P4132, 78/6. poet free; 
P3877. e8, post free; P4013. 86/ -, post free. 
ELSTONE: MT /MU. 45/ -, poet 3/3; MT3 /M, 36/ poet 8/ -. PARMEKO: P2631. 32/3, poet 2/9. 

OUTPUT TRANSFORMERS S ILSON: WO698A W089613. 60/6, poet 2/6. W0710. W0710/8K, 55/8, 
ppoost 2/8. W0692. 88/3. post free: WO/87, 87/-, poet 1/8. W01798Á, 
57/8. post 2/8. 
PARTRIDGE: P3867. 52/8. post 2/8; P4014 98/6 post free; 
54131 80 / -, post free; P3591A. 99 / -, post free; íP5202, P5203. 95/ post free. 
PARMEKO: P2641, 28/ -, post 2/ -, 

"BRAND FIVE" RECORDING TAPE 
Standard Play: 800ft. (6'1. 18/ -7 1,200ft. (7') 85/-. Long Play: 900ft. (5'). 18/8: LIOOft. (51'), 28/6: 1800ft. (71,_85/.. Double Play: 1200ft. (5-), 37/6: 2400ft. (71, 80/ -. (All Post Free.) 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. B.S.R. 

Latest LAÄOStudio .. 912.19.8 
91.16.6 12 of 

199!- TAPE AMPLIFIERS 
We now stock the Martin Recorder Kits. These are partly assembled kits for complete tape recorders. The Amplifier Printed Circuit panels are completely wired, but the assembly of this and external components is left to the constructor. Very complete instructions are supplied. Bend for leaflet. MODEL C for Collard Studio Deck 811.11.0. MODEL B for BEM TD2 Deck, 98.8.0. CARRYING CASES. Smart carrying cases are available to take the above amplifiers and decks. Fitted with speaker. For Model C Amplifier and Collaro Deck. 85.6.0. For Model B Amplifier and HSR Deck, 84.4.0. 
H.P. Terms available for amplifiers, oases and decks. 

TAPE PRE -AMPLIFIERS 
ARMSTROyNG PASO -8. This is 

a 

ready version of the Mallard 
Deposit 

LARD TÁ E C PR) - AMPLIFIER 
of 

We stook pommy settee kits and all components. Send for list. 
MARTIN Kit for Collar() Studio Deck £8.8.0. 

TERMS OF BUSINESS 
Cash with order or C.O.D. We charge C.O.D. orders as follows: 
Up to 93, minimum of 3/9. Over £3 and under 85 1/6. Over £5 
and under 910. lid. Over 910. no charge. Postage extra on 
CASH orders unaer £3 except where stated. Postage extra 
on overseas orders irrespective of price. 

WATTS RADIO 
(MAIL ORDER) LTD. 

JASON FM TUNER KITS ' 

We supply lilts for all the Jason FM Tuners. Fully detailed 
lists available. Kits are complete with all valves and instruct- 
Con manuals -- definitely noting else to buy. 
FMTI Standard Tuner with ext. power supply, £8.118.6. Power- - 

ppoowerksupply. 210.9.8 less power sudpaply 
Tuner 
98 9.8. FMT3 

internal 
Tuner with Internal power supply. £19.7,6. Less power supply 

Mercury 2 FM /TV Sound Switched Tuner. External 

IMPORTANT.-Please es 
Tuner, TV roChhan 

Power 
requirred1 when 

ordering Mercury and JTV Kits. 
INSTRUCTION MANUALS. Booklet for FMTI, 2 and 3, 2/10. 
Mercury 2, 8 /10. JTV2, 3/10. All post free. HIRE PURCHASE 
terme available on any kit. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE , Price Deposit Mthly/Pmts. 

RECOR CHANGERS GARRARD AUTOSLIM 

á s R. U° COO PV .. 97.iá8 91.12.8 112 2 of 12/3 
B.S.R. ÚA19 Monarch 

(TC08 Stereo /LP/78) £8.19.8 £1.16.8 12 of 13/7 
SINGLE RECORD PLAYERS 

8! 
B.S.R. UI2 (TO8 PU) 

PU) .. 98.10.0 221 1b5..0 12 
of 8115.0 E.M.I. (Apos Stereo /Mono PII) 

94.10.0 
£1. 7.0 12 of 10/6 

TRANSCRIPTION UNITS 
.g GARRARD 2(O.. PU).. 81198 

92.17.8 112 20f 911.0.9 
Many of the above can be supplied for stereo working. See oar 
Gramophone Equipment List for details. 

Morganite 
STERgLEógO CpOloLMoPONENTSg 

2501 
circuits. 

2 
Log/Anti-Log. 

Lin/Lin. . 500k. 1 All leachh.. 
P1ok -up cartridges. H,B.R. TOSS £2.5.11. Turn -over type for 
Stereo. L.P. and 70 records. List of all components for Mallard 
Stereo Designs is available. 

TRANSISTORS 
!BULLARD. Reduced prices. Current production types. not rejects. All in makers' boxes. 8g 0072, g 
Matched Pairs 16/- 16070001. 8/ 00170.13/8 00171.14/6. 
Postage 3d. on each transistor. 

TRANSISTORISE YOUR CRYSTAL SET 
We have two new designs for Transistor amplifiers which can 
be used to greatly improve the signal from any crystal set. Leaflet available. 

RLD9 Kit. One stage 12/- post free. 
RLD5 Kit. Two stage 21/- post free. 

The kits are easy to build and very detailed Insiruotlons are 
supplied. 

MULLARD CATHODE RAY TUBES 
ALL AT THE NEW REDUCED PRICES 

We supply both Mallard Radiant Screen (brand new factory 
fresh) and Mallard Lumenar (re- builds by Mallard with re- 
claimed bulbs --all other parts brand new). List of types avail- 
able with prices and hire purchase terms. 

LATEST TEST METERS Hire Pe mbase 
Cash Price Deposit Mthly/Pmts. 

A VO Model 8 Mark H .. £24. 0.0 £4.18.0 12 of 81.15. 2 
AVO Model 8 with 

leather carrying case ,. 927.18.0 £5.12.0 12 of £2. 0.11 
AVO Model 7 Mark II .. £21. 0.0 £4. 4. 12 of 92.10.10 AVO Multiminor .. 89.10.0 91.18.0 12 of 14/4 AVOyMultlminor with 

1 b TAYLOR MOD 127A .. 810. 
9.0 £2. 

0.0 12 of 15/- 
CABY A -10 .. .. .. 24.7. £1. 7.6 3 of E1. 6. 
CABY B -20 .. . £6.16 0.0 £2. 9.0 3 of £1.13.4 Full details of any of the above supplied free on request. 
The AYO Models 7 and 8 are both latest models from current 
production -not to be confused with Government Surplus. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR RECORDING TAPES, GRAMOPHONE 
EQUIPMENT. AMPLIFIERS. Any will be sent free upon 
request. 

HIRE PURCHASE TERMS 
are available on any item. Repayments may be spread over 
8. 8 or 12 months. Details as follows: Three months: Deposit 
6/- in the £. Service charge 6 per cent but minimum charge 
of 10/ -. Six and Twelve months: Deposit 4/- in the L. Service 
charge 10 per Cent, but minimum charge 20/+ 

54 CHURCH STREET, WEYBRIDGE, SURREY 
Telephone: Weybridge 4556 

Please note: Postal business only from this address 
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SENSATIONAL NEW 1961 DESIGNS -BY CONCORD 
LOW PRICES * PICTORIAL STEP -BY -STEP PLANS * EASY AS A.B.C. 

THE NEW "LISBON" 
TRANSISTOR SET 
This is a pocket 2 -stage 1/6 transistor set not much 
larger than a matchbox. 
Excellent clear reception covering alt 
medium waves, works for month- 
off a tiny 1) or 3 volt battery costing 
only 3)d. Easy to build and an 
excellent Introduction to transistor 
circuit rye Everything can be supplied 
down to the last out and bolt m 
SIMPLE PICTORIAL STEP -BY- 
STEP PLANS FOR ONLY 19 /8, puc 
post and parking 1/6. (0.0.1). 
extra). Parts sold separately, priced 
parts list li -. 

OUR NEW 4 STAGE "MINUETTE" 
Build this newly -designed "MINIIETTE" 4 -STAGE transistor 39/6 net In very strong ready Irlucd ULTRA- MODERN CASE. size 
only 6 x 39 x 1111. Uses three transistors and diode uvl SELF - 
CONTAINED LOUD SPEAKER. very 
sensitive, ideal for other, l'e.lroom, 
holidays, etc. Months and , ootns 
of listening o3 an Hd. Datterv. can 
be built FOR ONLY 39/6. 1r rodons 
PROPER CASE. miniature +paskel. 
etc. SIMPLE AS A.B.C. PICTORIAL 
STEP -BY -STEP PLANS etc., pur 
post and packing 1/6 (C.O.D. 0,- 
extra). Parte sold separately, priced 
parle list If-. 

THE NEW "FLORIDA" VALVE RADIO 
This sensational "FLORIDA" model is one of our most, 27/6 sensitive valve radios. It is a highly compact, self-contained 
miniature push button base, valve .. 

pocket radio at absolutely rock bot- 
tom building coat. Covers all medium 
waves with very latest circuitry 
bringing in stations from ail over 
Europe without fuss. Size only 4, x 

- x itin. A fascinating pocket radio. 
We can supply all the parts Including 
beautiful 2 -tone case and SIMPLE 
AS A.B.C. PICTORIAL STEP -BY- 
STEP PLANS. screws, wire, etc. Can 
be built for the exceptionally LOW 
PRICE OF 27/8, plus post and pack- 
ing 116 (C.O.D. 21- extra). Parts sold 
separately, priced parts list 11 -. 

THE NEW "SAN REMO" 
This All Transistor Speaker Radio -The 
"San Remo " -covers all medium waves 
including "Home," "Light," etc. Reli- 
able and lightweight -Slips easily into the 
Pocket or Handbag -size only 4) x 2) x 
i4in.l Works for Months off 8d. Battery! 
Ideal for holidays, Camping, Bedroom, 
etc. Anyone can assemble it in an hour 
or two with our simple -as -ABC PLAN! 
Complete set of parts including minia- 
ture speaker- everything -only 27/8, 
plus 2)6 P. A P. (C.O.D. 2/- extra,) 
Parts can be bought separately. 

ONLY 32/6 

CONCORD ELECTRONICS Dept. 14 /I Cheques accepted. Cash on delivery 21- extra. Please print name and address in 
block letters. Suppliers to Schools, Universities, Government and Research 

210, Church Road, Hove, Sussex Establishments. Complete range of components and values stocked. Beret 
no C.O.D. abroad. DEMONSTRATIONS DAILY AT WORKS. 

PERFECT 
fRADIO' TELE V'S/ON 

faoM 12 vot r CAR BAT TER V 

INDEPENDENT 200/250 Volt MAINS SUPPLY 
AMERICAN DYNAMOTOR UNIT 

A FULL POWER UNIT 
Built for continuous duty not just a rotary 

converter. 
GIVES WONDERFUL RESULTS 

Input 12 volts, output 200/ 
250 volts at 100 to 130 watts 
and 180 watts. Runs RADIOS, 
TELEVISIONS, Mains Lighting, 
ELECTRIC DRILLS and thou- 
sands of Appliances. Runs 
anything 200/250 volts universal 
AC /DC. Built for heavy con- 
tinuous duty. Will last a 

lifetime. Brand new condition. 
Fully tested and ready for immediate use. 

SIMPLY PLUG IN 

COST AMERICAN GOVERNMENT L40 EACH 
OUR PRICE ONLY £8 
including Carr., packing and insurance. 

SEND S.A.E. FOR FULL DETAILS: (Dept. LP)- 
SCIENTIFIC PRODUCTS 

Manor Works, Manor Drive, 
Cleveleys, Blackpool, Lancs. 

For Safety's Sake 
use 

AVO Prodclips 

Pat. No. 748811 

with Trigger -Action Spring- Looded Clips t , PRESS TRIGGER TO OPEN 

Y RELEASE TO GRIP 

Safety first every time with these patented spring - 
loaded AVO Prodclips. 
Cleverly designed for use as insulated prods, they are invaluable 
for reaching and holding teat points which are difficult of access. 

Suitable for use with AvoMeter, Multiminor Post Free 

and Avo Electronic Test Meter Leads. par 
15/ j Per Pair. 

`.Jp LTD AVOCET HOUSE, 
92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 

VICtoria 3-404 (12 lines) 
A MEMBER 01 TEE METAL INDUSTRIES GROUT 01 COMPANIES 
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FAULTS IN VHF/F.M. 
RECEIVERS 5-Transistor I.F. Stages 
(Continued from page 961 of the February issue) 

5RANSISTORISED A.M. /F.M. receivers 
follow a pattern which is very similar to that of 
valve counterparts. Transistor versions may 
appear to be extra complicated, but this is super- 
ficial, almost certainly resulting from a lack of 
familiarity with transistor techniques. Fig. 13 shows 
a rather interesting circuit of the I.F. stages of 
such a receiver, and the apparent complexity here 
is due essentially to the tuned circuits and switch- 
ing arrangements. This circuit is a follow -on of 
the VHF transistorised tuner which was dealt with 
in Part 4 of this series (last month). 

Switching 
Although all the various switches are ganged, 

there are two distinct switching functions: one 
which changes the circuit from A.M. to F.M., and 
vice versa. and the other simply for A.M. wave- 

By G. J. King 

change. The switches which are concerned with 
the A.M. /F.M. change are suffixed with the letter 
"A ", while those which deal with L.W. and M.W. 
switching in the A.M. section are suffixed " B ". 
The former switches are shown in the " F.M." 
Position, while all the latter switches are shown 
in the "open" position. 

In the " F.M " position, transistor Tr3 operates 
simply as an 1.F. amplifier, but in the "A.M." 
position its function is changed to oscillator /mixer 
(i.e., frequency changer). In both positions, tran- 
sistor Tr4 operates as I.F. amplifier. It will be 
recalled that Tr3 and Tr4 are the transistor 
counterparts of valves V2 and V3 in the circuit 
given in Part 2 of this series. 

F.M. Operation 
It is probably best to investigate the circuit first 

under " F.M." conditions. The 10.7Mc /s F.M. I.F. 
from the VHF tuner is applied direct to the base 

0.01» F 

T 

0.047»F 

C2 
1200pF 

To 
VHF. 
Tuner 

SIA 

52A 

R2 
6Bk 

To 
A.M. 

Aerial 

52 

,M3a 

Ferrite 
A.M. Aerial 

\S 45 

R4. R5 
47011 56k 2200pF 

0O47r F 
-,v 

2511{ 

FM. I,F 
Transformer 
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Toning, 

A 
IF 
primary 

Tr 3 

F.M. 
IF 
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AFI16 

L W. 
Ose.Il 
Coil :ú 

1 TuAerial ning 

Á F116 

0O47pF 

55A 510 B 

0 
55a 44: 

.510A 

568 S7B 

iz,H3 
512A > 1 k 

Y i 

S9A 

819A SITA 

R6 
8 A.M. 4k 

AGC Life 

680a 

Fig. I3 -The circuit diagram of the I.F. stages of a transistorised A.M. /F.M. receiver. 
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of Tr3, via the closed SIA. The other side of 
the VHF tuner I.F. secondary w,inding is con- 
nected to the junction of R1 and R2, which forms 
the base potential- divider for Tr3. The A.M. 
aerial circuits are removed from the base of that 
transistor by S2A being open, and similarly, the 
A.M. local oscillator circuits are disconnected from 
the emitter and collector circuits by switches S3A 
and S4A being open. 

Tr3 emitter continuity to battery positive, 
through emitter resistor R3, is achieved by switches 
S5A and S6A being closed, while collector con- 
tinuity is maintained on " F.M. by switches S7A 
and S8A being closed. The collector switching 
puts the collector to the " live " side of the series - 
connected F.M. and A.M. I.F. transformer 
primaries. The low value resistor R4 is simply a 
collector decoupler, which works in conjunction 
with Cl, while C2 provides a relatively low 
impedance path for the F.M. I.F. signals. 

Fig. 14-The circuit of 
Tr3 stage when the 
receiver is switched to 
F.M. -Tr3 then operates 39k 
as on I.F. amplifier. 

R1 

-9V 

The "F.M." opera- 
tion of Tr3 is very 
simple, and resolves to 
the circuit shown in 
Fig. 14, which details 
the sum total of com- 
ponents employed, ex- 
cluding the switching 
arrangements. It is a 
straightforward I.F. 
amplifier, using the 
"earthed- emitter" mode 
with the F.M. I.F. 
signals applied to the 
base. The biggest com- 
plication is the switch - 
ing, and should both 
services fail, it is best 
to undertake fault diag- 
nosis with the set 
switched to " F.M. ". 

Typical Tr3 readings on "F.M." are collector 
7V, emitter 0.7V and base 0.85V, all relative to 
battery positive. The voltages will differ slightly 
when the set is switched to "A.M. ", since then Tr3 
is called upon to oscillate, but that section will be 
dealt with later. 

As with the valve circuit, the F.M. I.F. signals 
are developed in the I.F. transformer which is 
tuned to 10.7Mc /s in the collector circuit (in the 
anode circuit when a valve is used). The A.M. I.F. 
transformer in series is almost like a short -circuit 
so far as the 10.7Mc /s signals are concerned, and 
this effect is increased by C2. 

The I.F. signals in the secondary of the appro- 
priate transformer are coupled to the base circuit 
of the second I.F. amplifier Tr4. The signals are 
usually fed from a tapping on the winding, as 
shown in Fig. 1, to facilitate matching to the low 
impedance base. The other side of the series - 
connected secondaries are returned to the junction 
of R5 and R6, which act as the base potential - 
divider for Tr4. 

1200pF 

T. in 
Tuner 
Unit 

R4 
470 

Prl. Sec. 
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A point of interest here is the switch S8A in 
series with R6. This is closed on " F.M." opera- 
tion, ensuring that Tr4 base is operated from a 
c_.istant potential. On "A.M." operation, how- 
ever, S13A opens and S11A closes. This returns 
the base to the A.M. AGC line, and thus gives 
AGC to Tr4. 

The F.M. I.F. signals are developed in amplified 
form across the I.F. transformer in Tr4 collector 
circuit (note that the primaries only are shown 
in the circuit). from where the signals are coupled 
to the F.M. ratio detector. This latter section and 
the A.F. stages of the receiver will be dealt with 
in a subsequent article. 

A.M. Operation 
When the receiver is switched to "A.M." all the 

switches suffixed "A" change over. Such operation 
disconnects the VHF tuner and switches in the 
aerial circuits. In the circuit under discussion 
(Perdio Model 95) a ferrite rod aerial is used and 
the windings on this constitute the R.F. tuned 
circuits. Switches S2B, S3B, S4B and S5B are 
co- cerned with L.W. and M.W. switching. 

The local oscillator tuned circuits and feedback 
are also brought into circuit by S3A, S4A and 
S12A closing. These functions cause Tr3 to work 
as a self -oscillating frequency changer, and the 
voltages therefore change as follows: collector 
7.2V, emitter 0.8V and base 0.9V. In essence, the 
base voltage rises, as also does the emitter voltage, 
due to the stage oscillating. 

If the set is dead on "A.M." but normal on 
" F.M." a check of the emitter voltage when 
changing from F.M. to A.M. is sometimes sufficient 
to indicate whether or not failure of the local 
oscillator is responsible for the fault. A more 
definite change in emitter voltage can be obtained, 
however, by connecting an 0.1µF capacitor across 
the oscillator tuning gang with the set switched to 
"A.M. ". An increase in voltage would indicate 
that the stage is oscillating. 

The local oscillator "beating" with the incoming 
signal produces the A.M. I.F. of 470kc /s. This is 
developed across the A.M. I.F. transformer in the 
collector circuit of Tr3. The series- connected F.M. 
I.F. transformer has no significant effect on this, as 
the inductance is so small compared with that of 
the A.M. 1.F. transformer. 

Again, the output is coupled to the base of Tr4, 
as before. As already intimated, AGC is applied 
to Tr4 by S1IA closing and SBA opening. 

Overload Protection 
A rather interesting feature on A.M. is the OA79 

diode and resistor R7 connected between the 
primary of the first A.M. I.F. transformer and the 
junction of R8 and the primary of the second A.M. 
I.F. transformer. This network works as an over- 
load protection on A.M. and is included as an 
alternative to AGC, which is extremely difficult to 
apply to a self -oscillating frequency changer stage. 

The diode is normally non -conducting, but under 
conditions of strong signal, which may be 
sufficient to overload the frequency changer stage, 
the bias alters in such a way that conduction occurs 
through R7. This in effect then puts the resistor 
in shunt with the first A.M. I.F. transformer 
primary winding, and thus decreases the effective 
output of the stage. 

(Continued on page 1050) 
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EASY BUILD DESIGNS 
TRANSONA-6 

(6 Transistor plus 2 Diodes) 
MIL & T. BAND 

400 Mw 0081's push -pull 
output Transistors. Power- 
ful magnet 3m. high grade 
speaker. Push -pull trans- 
formers. This is a top 
performing receiver. 
Nearly 30 stations listed 
in one evening including 
Luxembourg loud and 
clear. A pleasure to listen 
to. FERRITE ROD 
AERIAL. All parts sold 
separately, including pale 
blue gleaming polystyrene 

case with duo-diffusion grilles in red. Uses 9 volt battery. 

Total building cost L5.19.6 P.P. 3f -. Size 6} x 4} 

"Agreeably surprised with Trawler Band reception. Luxembourg 
as loud as local. Your easy build diagram helped a lot... my first 
attempt. " -H. S., Penzance, Cornwall (poor reception area). 
PARTS PRICE LIST AND EASY BUILD PLANS If6 

TRANSONA-4 
(4 Transistors, plus 2 Diodes) 

Miniature speaker. FERRITE ROD 
AERIAL. MWILW and Trawler 
Band coverage down to 80 metres. 
On test tuned in nearly 30 stations 
inc. Luxembourg. Easy -build plans 
113. Handsome pocket case. 

May be built for 55,- P.P. 31-, 

"Best transistor set I have ever built--dozens of stations." - 
A.G.H., Deal, Kent. 
PARTS PRICE LIST AND EASY BUILD PLANS It6 

BEGINNERS 
PUSH -PULL FIVE 

(S Transistors, plus Diode) 
* 2 +in. M/C Speaker. * Ferrite rod aerial. * Tuning condenser. * Volume /oscillator con- 

trol. * Case with speaker grille 
in red. * Fully tunable over med/ 
long waves. * Simple assembly dia- 
grams. * 250 Milliwatts output 
stage. 

* Can be built for 59,6 P.P. 3f -. With 3' speaker 
PARTS PRICE LIST, etc. 21 -. 681- post free 

BEGINNERS POCKET 5 
(MW/LW and TRAWLER BAND) 

(5 Transistors, plus 2 Diodes) 

Designed round supersensitive 
FERRITE ROD AERIAL and Sin. 
speaker. Attractive case in black 
with speaker grill in red. On test 
Home, Light, Radio Lux., and many 
Continental stations were received. 

Total cost of all parts £2.19.6 P.P. 31-- 

EASY BUILD PLANS AND PARTS PRICE LIST If6 

NOW THE SUPER SEVEN 4- WAVEBAND RADIO 
(7 Transistors plus 2 Diodes) * 3 R.F. STAGES. * Mullard and Surface 

Barrier Transistors. * Coverage of Medium, 
Long Waves, Trawler 
Band and approximately 
20-60 metres short wave * Use as domestic radio, 
car radio or fit with 
strap (not supplied) for 
carry -about. * No aerial required ex- 
cept for use as car radio 
and for short waves. * 3 -inch speaker but will drive a larger speaker. * Performance comparable to many receivers costing treble * 400 milliwatts output stage. * Minimum of 30 

,tauons 
tuned in excluding S.W. 

May be built for £6. 1 9.6 SIZE: 7# x 51 x 144ín. 
plus 316 post, etc. 

PARTS PRICE LIST AND EASY BUILD PLANS 2f- 

NEW SUPER SIX DESIGN 
MED /LONG WAVES, TRAWLER BAND AND S.W. - 

TO APPROX. 40 METRES * 6 1st grade Transistors 
(inc. Muilard and Surface 
Barrier) plus 2 DIODES. * Top grade Sin. L /speaker. * 2 R.F. Stages for extra 
boost. * High Q lin. Ferrite Rod 
Aerial. 61 * Easy build diagrams. 
No aerial or earth required 
(except as car radio). * Attractive pale blue cue 
with speaker grilles in red. * 350Milliwatts output stage * Sockets for car radio. * Test receiver tuned In over 30 stations 

(inc. Luxembourg loud and clear.) 
THIS FINE RECEIVER MAY BE BUILT FOR 16.9.6 

Plus 31- P.P. 

PARTS PRICE LIST AN9 EASY BUILD PLANS 21. 

ALL COMPONENTS SOLD SEPARATELY 

AFTER SALES SERVICE YOUR PROTECTION 

RADIO EXCHANGE COMPANY 
PHONE 2367 

27 HARPUR STREET, BEDFORD 
(Opposite Co -op) 10 a.m. to I p.m. SAT. 
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SPEAKERS 
Brand new 
quality units 
by famous maker 
We offer the following 
range at these very 
attractive prices 
(tax paid) 
IOin. x 6in. 32110 
9in. x 5in. 20'6 
8in. x Sin. 1615 
7in. x 4in. 1914 
7in. x Sin. 1615 
Sin. round 16'S 
Sin. round (tweeter) 1615 
2¡in. round 17110 
All the above are standard 
matching. 

P. & P. 1,6 on each. 

MAINS POWER 
PACK FOR TRAN- 

SISTOR RADIOS 
Available shortly - 

Write for details. 

NEW MODIFIED VERSION ! * ' PW' 6- TRANSISTOR * 
MEDIUM & LONG WAVE 

POCKET SUPERHET 
The latest version of this fine per- 
former incorporates improvements 
giving even greater sensitivity and 
all round performance. 

250 mW Push -Pull Output 
on 2 }in. P.M. Speaker. 
Guaranteed first grade 
Matched Transistors. 

High Q Internal Ferrite Rod Aerial. 
r Printed Circuit and full instructions. * All parts sold separately. Send All parts required 

for illustrated building plans, f8.I 0.0 116 plus post. (Free with kit). 
Every item down to the last nut and bolt is supplied together with 
easy to follow, step by step instructions -no extras to buy. 

* ALIGNMENT SERVICE * 
We guarantee to make your set work 

We have aligned and tested many hundreds of these fine receivers, 
and offer a very comprehensive service, including fault finding, at 
very reasonable charges. Please write for details. 

PAY AS YOU BUILD SCHEME 
At no extra cost this kit may be bought in 3 complete stages of 
£2.16.8, plus I'6 p. & p. (Specify A, B or C when ordering). 

TELESCOPIC 
AERIALS 

Beautifully made, ideal for 
portable radios. Heavily 
chrome plated. 61in, closed, 
extending to 2ft. 6ìn. in 
5 sections. 

BARGAIN at 8/- 
P. & P. If- 

SETS OF 

TRANSISTORS 
GUARANTEED first grade, 
selected by famous manu- 
facturer. 
SET of 6 PLUS DIODE 

43/- 

POCKET RADIO 
CABINET 

We stock the brilliant 
NEW CONTEMPORARY 
CASE by OSMOR LTD. 

Plus I1- P. & P. 12/6 

NORCOL LTD 
CASTLE ROAD, CAMBERLEY, 
SURREY Phone: Camberley 22760 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

OFFERS TRAINING 

IN RADIO 

TELEVISION 

AND ELECTRONICS 

PCI 

ATTENDING COURSE 

(A) Full -time One Year Course in Radio and Television. College 
course in basic principles for prospective servicing engineers. 

Next course commences 25th April 1962. 

This course is recognised by the Radio Trades Examination 
Board ( R.T.E.B.) for the new Servicing Certificate examinations. 

HOME -STUDY COURSES 

(B) Radio and Television Servicing 
1 Introductory course. 
2 Basic course covering R.T.E.B. Intermediate Radio and 

Television Servicing Certificate examination. 

(C)Courses in Radio, Telecommunications and Mathematics up 
to City and Guilds Telecommunication Technicians' Final 
Certificate. 

To: The Pembridge College of Electronics. 
(Dept. P11), 34a Hereford Road, London, W.2. 
Please send, without obligation, details of 

A B C (Please tick.) 

Name 

Address 
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rade 

ews 
SIGNAL TRACER 

THE Model 703 signal tracer, 
made by Lab -Craft, is essen- 

tially a two transistor transformer 
coupled amplifier providing ade- 
quate gain for signal tracing in the 
audio stages of a receiver. Pro- 
vision is also made by the addition 
of a diode detector to trace signals 
in the I.F. and R.F. circuits of 
radio and television receivers. 

When used in conjunction with 
Lab -Craft's radio and television 
signal probes- models 704 and 705 
respectively -this instrument pro- 
vides a complete circuit analyser 
for fault finding on radio or TV, 
by tracing the R.F. and A.F. signal 
from aerial to speaker. 

The output of this unit is 50mW and its overan 
power gain is 50dB. 

The signal tracer is manufactured by Lab -Craft 
Ltd., 83 Ilford Lane, Ilford, Essex. 

BATTERY- OPERATED RECORD PLAYER UNIT 

A NEW battery- operated record player unit has 
recently been introduced by Greencoat 

Industries Ltd. Compact and robust in design, the 
player will play all L.P. records from 7 to 12in. 
in diameter at 33 }r.p.m. or 45r.p.m. 

The record player is finished in two -tone grey and 
incorporates a ceramic cartridge. It provides 
reproduction free from audible " wow " and 
" rumble ". 

The unit consumes a low current which, during 
playing, is not higher than 23mA on the 9V version, 
and 38mA on the 6V version with the stylus in 
the outside groove of a 12in. record. The patented 
centrifugal governor ensures that turntable speed 
remains constant within ±0.8% over the voltage 
range. The voltage range for the 9V unit is 9.3 to 

A new battery -operated record player unit from Greencoat Industries Ltd. 

A signal tracer made by Lab-Craft Ltd. 

6.8 and that for the 6V unit is 
6.3 to 4.5. 

A switch automatically switches 
off the motor, which is started 
again by moving the arm away 
from the record, as is normal 
practice. 

The record player is so designed 
that when not in use the tone arm 
support may be swung in towards 
the turntable and the tone arm 
positively locked on top of it. 

Robust construction is ensured 
by a metal chassis and the player 
will function correctly on non - 
horizontal surfaces up to angles of 
25 °. 

Two standard types are available, 
one for operating from a 9V bat- 
tery, Model No. KT 5/9, and the 
other unit is for operating from a 
6V battery, Model No. KT 5/6. 

The record player is made by 
Greencoat Industries Ltd., Irwin 
House, 118 Southwark Street, 
London, S.E.I. 
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TRANSISTORISED POWER SUB -UNITS 

ANEW range of transistorised power supply sub- 
units has been announced by A.P.T. Electronic 

Industries Limited, and designated the TSU Series, 
and is intended both for laboratory use and for 
incorporation in customers' own equipment. 

WIRELESS March, 1962 

0.5D in all models and at all frequencies up to 
500kc /s. 

A non- destructive system of current overload 
protection is incorporated in all units, and is fully 
effective over the permissible range of ambient 
temperatures of -10 to +45 °C. 

The sizes of all units are small 
for their rated outputs. A factor 
contributing to the compact design, 
and one which also makes for ease 
of servicing, is the use of printed 
circuit- boards. 

A .P.T. Electronic Industries 
Limited, Byfleet, Surrey. 

SUB -MINIATURE HIGH STABILITY 
RESISTORS 

A NEW " Resista " sub -miniature 
high stability composition film 

resistor, type Rsxl, is now available 
from GASP (G. A. Stanley Palmer, 
Ltd.). 

This addition to the existing 
resistor stock range has been 
especially designed as a robust, 
long -life resistor with a high degree 
of service stability for use in such 
equipment as computers, data - 
processing, automation, telemetry, 
radiocommunications and so forth. 

The resistor consists of a ceramic 
rod coated with a special com- 
position film. It is capless with 
tinned axial wire terminations, and 
is finished with tropical lacquer. 

G. A. Stanley Palmer Ltd.. 
Maxwell House, Arundel Street, London, W.C.2. 
HEATED WIRE- STRIPPER 

A WIRE- STRIPPER, designed to be mounted on 
to interchangeable soldering bits, has been 

announced by A.N.T.E.X. Ltd. The spare bit is 
attached -with the wire -stripper in place-to an 
ANTEX Precision soldering iron. With the iron 
" on " any wire drawn through the stripper will 
be stripped of any plastic covering - the heat 
of the iron melting the toughest of insulations. 

The stripper is small enough to be left in place 
without any inconvenience when soldering. 

A.N.T.E.X. Limited, 718 Idol Lane, London, 
E.C.3. 

A transistorised power sub -unit by A.P.T. Electronic Industries Limited. 

Features of the new units, apart from higher 
stabilisation and low output resistance, are their 
wide ambient temperature range, non -destructive 
overload protection, low temperature coefficient 
and small size. 

The range comprises six units with maximum 
rated outputs of 0.5A, 1A, 2A, 3A, 5A and 10A; the 
unit illustrated is the 5A model, type TSU 500. 
The output voltage of each unit is set during manu- 
facture to a specified fixed value in the range 
6 -30V, but can subsequently be reset to a different 
voltage in this range, if required. 

All units operate from single phase A.C. mains 
of 200 -250V. The output resistance (D.C.) in the 
0.5A model is 0.152, and in all other models it is 
less than 0.0552, the output impedance is less than 

A new wire -stripping attachment by A.N.T.E.X. Ltd. 
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SPECIAL BARGAIN OFFER ! 

RECORD PLAYER KITS 
AUTO CHANGER KIT -Comprising three 
Units. Contemporary styled Cabinet - 
2 valve, 2 watt amp. and 7 x 41n. quality 
speaker. Variable tone and Volume Con- 
trols with feedback circuit and B.S.R. 4- 
speed 12 Record Mixer. Auto Changer Cult. 

BARGAIN PRICE. £12.10s. only 
Cabinet Size: 17 x 141 x 

81 

ins. Carr. 

477- 

B.S Rh T.0 9. 
Kit except 

RecPlayer r ayer Unit. 
Contemporary Styled Cabinet. 

Size: 131 z 13 x 8 ins. with splendid volume 
and reproduction. e 

BARGAIN PRICE £w.Ì9.6 only 
Carr. 5/- 

ALL UNITS READY WIRED SIMPLE 
SCREWDRIVER ASSEMBLY ONLY 
FULL SATISFACTION- REFUND 

GUARANTEE 
Send for leaflet. Full details-3d. stamp. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve Line -up: ECC8S ECHBI EF89 EABC80 e.. 
EL84 EMSI EZ80. 
Three Waveband and Switched Gram position. Med 200.500 m., 
Long 1,000 -2,000 m., VHF /FM 88 -95 Mcle. Philips Continental 
Tuning insert with permeability tuning on FM and combined 
AM /FM IF transformer., 460 Korn and 10.7 Me /e. Duet sore 
toning all coils. Latest circuitry including AVC and Neg. Feed- 
back. Three watt output. Sensitivity and reproduction me of 
very high standard. Classi, size 134, x 611n. Height 711n. Edge 
Illuminated glass dial 111 z Olin. Vertical pointer. Horizontal 
station names. Gold on brown background. A.C. 200 /260 v. 
operation. 

Aligned and tested ready for use £13.10.0 Carr. & ins., 5/ -. 
Complete with 4 Knobs- walnut or Ivory to cholos. Indoor FM Aerial, 2/8 esira. 
Three ohm P.M. speaker only required. Recommended quality speakers. 
1010. Rout (Heavy Duty). 80 / -, Bin. Rola of Elm (heavy duty). 85/ -. P. d p. 9 / -. 

BARGAINS 4-SPEED PLAYER UNITS 
Single Players Carr. 318 Auto -Changers Carr. 5/- 
Garrard 4 S.P. £6.19.8 Collaro "C 60" £7.15.0 
Garrard TA Mk.217.19.6 B.S.R. (UA14) 17.7.0 
Collaro "Junior" 75/- Latest Model Garrard 
B.S.R. (TU9) 79/8 Auto -slim" £8.12.8 
E.M.I. Junior 89/6 

ENAMELLED COPPER 
WIRE -31b. reels. 14g -20g. 2 /6: 
222 -28g. 3/ -: 30g -40g, 3/9. 
Other gauges quoted for. 

METAL RECTIFIERS, STC 
Types-RM1, 4/9; RM2, 6/8: 
RM3. 7/6' RM4. 16/-; RMS, 21/-1 
RM4B. 1/6. 

PVC CONNECTING WIRE SIEMENS TYPES - Contact 
-10 colours (for chassis wiring, Cooled; 250V. 50mA, 7/6: 250V. 
stn.)- Single or stranded con- 85mA. 10/ -; 250V. 125mA. 15 / -: 
ductor, per yd.. 211. 250V. 300mA. 28/6. 
RECORDING TAPE-SPECIAL BARGAIN OFFER 
Famous American Columbia (CBS) Premier Quality Tape at 
NEW REDUCED PRICES. A genuine recommended Quality 
Tape --TRY IT! Brand new, boxed and fully guaranteed. Fitted 
with leader and stop foils. 

nngg 

Sin. 
Standard 

1115//- 

1p900ft. 1188/6 1,93t 
Double 

1/6y 
RM. 

1n. 1 Wit. 91Ìe 1,8800ftt. . 32/6 2.400ft. 47/8 
Poet and Packing, per reel. 1 / -, plus 6d. each for additional reels. 
SPECIAL OFFER-31n. mfrs. surplus tape, 225ít. 5 /6. P. & P. 
per reel. Od. Plastic Tape Reels. 31e. 2/6, 51n. 3/ -: 511n. 3/3, 71e. 3 /6. 

Volume Controls -5K -2 Meg - 
ohms, lin. Spindles Morgan - 
ite Midget Type. 1 }1n. diem. 
Guar. 1 year. LOG or LIN 
ratios lees 8w. 3/-. DP. Sw. 
4/6. Twin Stereo lese Sw. 
6/6. DP Sw. 8/ -. 

COAX 80 OHM CABLE 
High grade low losa Cellular 
air spaced Polythene -fin. 
diameter. Stranded cond. 
Famous mfrs. Now only 6d. 
per yard. Bargain Prices- 
Special Lengths- 

20 yds. 9 / -. P. & P. 1 /8. 
40 Yds. 17/6. P. & P. 2/ -. 
80 yds. 251 -. P. & P. 3/ -. 

Coax Plugs 1 -. Sockets L+ 
Couplers 1 /3.Outlet Boxes 4/6 

TAPE RECORDER KIT 
Special Offer. Latest 6 valve 
circuit based on Mallard's 
design. Magic eye and tone 
controls. Printed circuit al- 
ready wired. A sensitive 
quality recorder B.S.R. Amp 
Kit 95/ -. B.S.R. Tape Deck 
28.10.0. Collaro Amp. Kit 
28.5.0. Collaro Tape Deck 
212.10.0. Set of 5 valves 45/ -. 
Special Unit Kit Prices - 
Send stamp for detailed list. 
Construction and circuit de- 
tails 2/8. Bargain Complete 
B.S.R. Kit £16.10.0. Carr. 4/8. 

Condensers -Silver Mica. All 
values, 2pF to 1,000pF, 6d. each. 
Ditto. Ceramics 9d. Tub. 
450V T.O.C., etc.. 0.001 mid., 
0.01 and 0.1/360V.. 9d. 0. 2- 
0.1/500V 1/-. 0,25 Hunts 1/d. 

94. 

5 T.C.C. 

pá,19.. 

etc., Close 

180pF 100pF b00pF Ud. 
575GF-5,000pF 316. Resistors- 
Full Range 10 ohms -10 meg- 
ohms 20% # and 1W 3d.. 8W 5d. 
(Midget type modern rating) 

1Wgggdd 2W 9d. HI -Stab 10% 
Sd.,, 1W 7(1. 5% #W 9d.. 

1% 1W 
Ree/siistors 

2 /5g,ohms 
to 

Preseet T/ V Pots. W / W 25 ohms 
-60 K 3/ , 50 K -2 Meg. (Carbon) 
3/ -. 

JASON FM TUNER UNITS 
Designer -approved kits of 
parts: 

FNITI, 5 gne. 4 valves, 20 / -. 
F3T12, £7. 6 valves 37/6. 
J'rV MERCURY ló ns. 
JTV2 113.19.8. 4 valves, 
32/6. 

NEW JASON FM HAND- 
BOOK, 2/6. 48 hr. Alignment 
Service 7/6. P. & P. 2/8. 

Speakers P.M. -3 ohms 211n. 
Elec. 17 /6.3í1n. Goodmane 18/6. 
51e. Rola 17/6. Bin. Mac 18/& 
7 x 41e. Goodman .18/6. 81n. 
Rola 20 / , 101n. R. x A. 25/ -. 
10 x 61n. Goodman 25/-. E.M.I. 
Tweeter 29/6. 

KNOBS -Modern Continental 
types: Brown or Ivory with 
Gold Ring, lin, dia., 9d. each; 

1/- each; Brown or Ivory 
with Gold Centre, lin, dia., 
10d. each; 111n. 1/3 each. 
LARGE SELECTION available. 
TYGAN FRET (contemp. pat.) 
12 z 12in. 2/-. 12 x 181n. 3 /-, 
12 z 241n. 4/ -, 18 z 241n. 6/- sto. 

New ed VALVES an.isnteed 
1T4 g//- 
1E5 7/8 
186 7/8 
384 7/6 
8V4 7/8 
DAF98 9/- 
DF98 9/- 
DK96 II- 
D108 9/- 
ROCS' 8/- 
ECCB'2 8/- 

WOO 8/- 
ECL82 9/8 
ECL80 10/8 
EF80 8/- 
E1,88 19/8 
ELM 8/8 
EY61 10/8 
EY86 10/- 
EZ81 718 
GM 16/6 
EMel 9/8 

PCU84 
PCF80 
PCL88 
PCI.84 
PL81 
PL82 
PL88 
PY82 
PY81 
PY82 
U25 

TRANSISTOR 
COMPONENTS 

9/8 

12/8 
12/8 
12/8 

0/8 
19/8 

12//8 

Midget I.F.'e -485 Eels. 
9/181n. dia. 5/6 

Oso. Coti -M/W, 9 /1610. dia. 5/3 
Ose. Coil -M. & L.W. b/9 
Midget Drive Trans. 3.5:1 / 
Midget 0/Put Trans. P.P. to 
3 Ohms 6/9. 
Ferrite Aerial M. & L.W Car. 
aerial coil 9/3. 
Elect. Condensers- Midget 

100m1'á 6V/12V wkg, 
1/9. 

Condensers- .01mfd, .03mfd, 
8d.; .05mfd, lmfd, 31-; ,25mfd, 
1//3; .5mfd, 1/6. 
Vol. Controls -Midget Type 
with edge Control Knob. 
47E, 1 Mlohm, ea. 2 /8. 
Speakers P.M. -21in. E.M.L 
3 ohms 17/6. 7 z 41n. Plessey 
35 ohms 23/6. Ear Plug Phones -Min. Con- 
tinental type. aft. lead, lack 
plug and socket. High Imp. 8 /-. 
Low Imp. 7/6. 
TRANSISTOR BARGAINS 

Brand New -EVA 1st Grade 

ÓC45 
10/6 

ÓC7114 7/6 
OCT) 5/6 
0071 6/- 
0078 7/6 
GEX34 2/9 
OA70 2/9 
OA81 2/9 
GEX 2/9 

2O//CB1 
7/6 
56 

XA1OI 10 /- 
XA101 9/8 
3113103 7/6 
X0101 8/6 
873 

99//- 874 
85305 Surface Barrier Type 

9/6 each. 
All Post Free. 

TURRET TUNER -BAND 
I/BAND 3. Ex. mils. current 
Production offer -std. type 
13- channel unit. 35-38 Me /s 
I.F. Complete with PCC84 
and PCF80 Valves and coils 
for channels 1 -3-9. No knobs 
or circuit diagram, but 
connection data supplied. 
Clearance Bargain Only 
32/6. Carr. 2/8. Worth 5 gas. 

Speaker Fret - Expanded 
bronze anodised metal BxOt. 
2/3, 12 x 81n. 3/ -, 12 x 121n. 4/6, 
12 x 161n. 6/ -, 24 x 121e. 9/ -, 
36 x 121n. 18/6. etc.. etc. 

Electrolyties All Types New Stook 
TUBULAR 

26/25V 1/9 
6on2v 1/9 
60/60V 2/- 
100/25v 2/- 
8/450V 2/8 
16/450V 3/6 
18+18/450V 6/8 
32 + 32/450V 8/8 

CAN TYPES 
8 +8/460V 4/8 
8 +16/450V 5!- 
82 +32/2761'4/6 
60 +50/360V8/ß 
80 +250/ 

275V 12/6 
100 +200/ 

275V 12/8 
Erwin Multicore Solder 60/40 
3d. per yard. }lb. 2/6, etc. 
SLEEVING -Various Colours 
1mm, 2mm, 2d. yd.: 3mm, 4mm. 
3d. yd.. Bmm, 5d. yd. 

CRT HTR ISOLATION 
TRANSFORMERS 

New improved types, low capa- 
city small size and tag termi- 
nated a.c. 200/250V. Secondaries 
nil +25% +50% BOOST for 2V 
4 V, 8.3 V. 10.5V. 12V or 1311 
tubes. Each type 12/8 each. 
P. & P. 1/8. 

TRIMMERS, Ceramic (Com- 
pression Type) -30pF, 70pF, 
9d.9 100pF, 1509F. 3139 2509F, 
1 /6; 800pF, 319. 
PHILIPS, Bee Hive Type 
(Cono. Air Spaced)- 2-8pF, L -: 
8-30pF. 1/-. 
TUNING COND. -Twin Gang 
by J.B., etc. 365pF Midget 8/6; Midget. 
0.005 mid. Midget, 7/8. 'Tran- 
sistor Type. J. Bros. 00. Midget 
Twin Gang 208pF+176pF, 9 / -. 
SINGLE TUNING COND.- 
Reaction Type. Mica Dielectric, 
0.0001 mid., 0.0003 mid., 0.005 
mid., 3/6 each. 
W'avechange SWITCHES 
Midget Type -2 pole 2 way. 1 
pole 8 way, 2/6 each: 1 pole 12 
way 2 le 8 way. 3 pole 4 way, 
4 pole 2 way, 4 pole 3 way. 3/6 
each. 
SINGLE SCREENED LEAD: 
Standard size 8d. yd.: Ditto 
Lightweight for Pick -up. eta 
7d. yd.; ditto lightweight 
eeeneed 

sheathed, 9d. 
11a yd. 

Bend for detailed bargain Bsta, 8d. stamp. 
We manufacture W types Radio Mains Trend. Chokes, Quality O/P Trees, eta 
Enquiries Invited for Specials, Prototype. for =ail production runs Quotation 
by return. 

RADIO COMPONENT SPECIALISTS 
70 BngsWsk Rd.. Thornton Heath, Surrey. Hers: 9 aan.-6 pas.. 1 p.m. Wed. 
THO 2188. Sams C.W.O. or O.O.D. Pal died Por2Mdi sip M ¡1í.,71J 21K, 1/1: lih. 
116; 549.. 31 .4 100., 919. 
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NOW! The WIRECOMP 
'JUNIOR Mk II' 
TRANSISTOR POCKET RADIO 

OF THE PJUNIORI5'N £2 19.6 
Now supplied complete with printed circuit board and 
free gift of miniature earpiece. 
An easy "first step" set for the young constructor. 
This miniature marvel with the BIG performance has 
an internal Ferrite rod aerial -5 transistors and 1 

diode -separate medium and long waveband control - 
200 milliwatt push pull output -4in. moving coil speaker- unbreakable plastic case with carrying handle. 
Complete with full instructions. P. & P. 2 / -. 

ONLY A FEW LEFT IN STOCK ! 

QUALITY V.H.F./A.M.RADI 

£12.12.0 
Brand new set, in 
superb walnut cabinet 
(size 19 x 8} x 14ín. 
high). Covering 80 
100 Mc /s. 16-49 M., 
200 -500 M. and 
1,200 -2,000 M., 
Mains trans. 200- 
250 v. with 3 tap- 
pings. Ferrite rod 
aerials for A.M. Con- 
trols: volume on/off 
tone, tuning, w /change, gram, and ext. speaker position 
provided. Fully guaranteed. Post and packing 5/- extra. 

JUST ARRIVED! 
COMBINED 

STEREO /MONO 
SYSTEM 

by World -famous Maker 

Only 10 gns. Pit!. 
Comprises the Garrard TA 
Mk.H 4 -speed Single Player 
with Diamond Stereo Cart- 
ridge, incorporated in one 
unit with 4 -watt per channel 
Stereo Amplifier -can also 

Circuit diagram 1/6, free if all be used as Monaural. For 
parts bought. use on 200/250 v. A.C. 

All parts sold separately. Mains. In handsome dark 
walnut housing -size 16} x 14 
x Sin. Limited Quantity Only. 

! ! LOUDSPEAKERS 
5in., 14/6, 6 11in., 16/ -, Sin., 16/6, 6 x 4in., 14/6, 7 x 4in., 15/ -, 
8 x 5in., 23/ -, l0in., 30/ -, 10 x 6in., 25/ -, 12in., 32/6. All above 
3 ohms impedance. P. & P. 2/6. 12in. 15 ohms. Hi -Fi Celestion .. .. .. £4.7.6 

RECORD! NG 
STANDARD 

60011. on Sin. spool 15/- 
850ft. on 51in. spool 16/6 

1200ft. on lin. spool 21 /- 
P. 

TAPE OFFER 
LONG PLAY 

90011. on 5in. spool 18/6 
1200ft. on 5 }in. spool 21/- 
1800ft. on lin. spool 32/6 

&P. l/- 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9 

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. 

VALVES 

.511nr: DaYSERVICE 
NEW ! TESTED ! GUARANTEED ! 

SETS 185b1FT9t..1:74. 
DF96, DK96 DL9691, DF91, DK91, DL92, DL94 

A7GT 11/- 

iH165(1T 9%- 

MGT 9/- 
R5 8/- 

IS5 6/8 
aie 

04 7Ì- 

5Ú4G 4/8 

530T 818- 

6ZA.6 3/9 
6AM8 3/6 
6AQ5 8/- 
BATB 6/9 
8BA8 5/9 
6BE6 5/9 
BBHB 5/9 
6B.18 5/9 
BBR7 12/6 
6BW8 8/- 
6C6G 117/3 
8F1 10/- 
69.80 6/6 
6F13 10/- 
6E14 10/- 
6E23 10/- 
BK7G 1/11 
8K7GT 5/- 
BK8G 5/- 
BKBGT 9/- 
BL18 10/- 

6L19 12/- 
BLD20 8/- 
BP1 10/- 
SPIS 8/6 
6P28 12/- 
6Q7G 8/- 
6Q7GT 8/6 
68L7GT 5/9 
6SN7GT 4/9 
6U4GT 9/9 
6VBG 4/8 
6V6GT 8/8 
8X4 4/6 
BX5GT 4/9 
6/30La 9/9 

705 7 8 
706 

7%9 

i cá 17i- 
10P13 14/6 
12AT6 7/- 
12AT7 5/- 
12AU7 6/3 
12AX7 7/- 
12K7GT 4/9 
I2K8GT 9/6 
12Q7GT 4/9 
12Z3 10/8 
1487 19/6 
20F2 17/- 
20L1 17/- 
25A6G 8/- 
25LBGT 7/9 
25Z4G 8/6 

30015 13/6 
30FL1 10/- 
30L15 11/- 
3OPL1 10/- 
3oP12 7/8 
30PL13 11/9 
35A5 14/- 
35L6GT 8/3 
35Z4GT 5/6 

50C 6G 287/3 
50L6GT 8/3 
AC/T111 16/9 
AZ 31 9/6 
CL33 19 3 
DAC32 9/- 
DAF91 5/3 
DAF96 7/8 
DCC90 9/- 
DF33 9/- 
DF91 3/6 
DF96 7/6 
131176 4/9 
DH77 8/9 
DK32 11/- 
DK91 8/- DIM 7/6 
DK96 7/6 
DL33 8/- 
DL35 9/6 
DL94 

8/- 

DL96 

EBC41 8/- EZ41 7/- U50 6/- 
EBF80 8/- EZ80 8/3 U52 4/6 EBF89 8/9 EZ81 8/8 U78 4/6 EBL21 13/6 KT330 7/- U191 14/6 ECC40 15/- KT41 11/6 U251 121- E0081 5/- KT44 5/9 15281 17/- ECC82 6/3 KT61 9/6 U291 16/6 ECC83 7/- KT63 6/6 15301 18/9 ECC84 8/3 MU14 8/8 UABC80 6/6 ECC85 7/9 MX40 14/- UAF42 8/3 ECF80 7/0 818 7/- UB41 8/6 ECF82 8/6 PC95 10/- UBC41 7/9 ECH21 13/6 PCC84 7/8 UBF80 8/3 ECH35 8/3 PCC89 9/3 UBF89 7/- 
ECH42 8/9 PCF80 7/9 UCC84 13/3 ECH81 7/9 PCF82 8/- UCC85 7/6 ECL80 7/6 PCF86 14/- UCF80 14/6 ECL82 9/- PCL82 9/- UCH21 13/6 EF39 4/8 PCL83 11/6 UCH42 8/- 
EF40 12/6 PCL84 10/- UCH81 8/- EF41 7/9 PCL85 13/6 UCL82 9/9 EF80 4/9 PENA4 11/- UCL83. 13/3 EF85 4/9 PEN36C 8/- UF41 7/- EF86 9/9 PL36 11/8 UF42 5/6 EF89 7/- PL81 9/6 UF89 7/- EF91 3/6 PL82 7/- UL41 8/- EF92 3/9 PL83 7/6 UL84 6/6 EL33 9/6 PL84 8/8 UM4 14/- EL41 9/6 PY32 11/8 URIC 8/- 
EL42 9/- PY80 7/6 UY21 13/6 EL84 8/6 PY81 7/- UY41 6/8 EM34 6/9 PY82 6/6 UY85 6/6 7/- EM80 8/- PY83 7/9 VP4B 9/8 7/6 EM81 8/- T41 9/6 VP41 5/- EABC80 5/6 EM84 9/6 U32 7/3 VP1321 16/6 EAF42 8/6 EY51 7/6 U24 17/6 W76 4/9 EB91 3/9 EY88 7/9 U25 12/- W77 3/9 EBC33 5/- EZ40 6/9 U28 10/- Z77 3/6 

READERS RADIO Post 6d. per valve 
extra. 

Any Parcel insured 
24, COLBERG PLACE, STANFORD HILL, Against 

tsa é tr in 
a 

LONDON N.16 STA. 4587 Any C.O.D. Parcel 3/- 
extra. 

Just Published 

AMATEUR 
THE 

HANDBOOK 
by R.S.G.B. 

r341_, Postage 2t -. 

HOW TO LISTEN TO THE 
WORLD, (New edition), IV-. 
Postage 8d. 

ELECTRONIC MUSIC AND 
MUSIQUE CONCRETE, by F. C. 

10, Judd. 16f -. Postage. 
RADIO CONTROL MANUAL, by 

E. L. Safford Jr. 25' , Postage. 
RADIO FOR EXAMINATIONS, 

by H. I. Peel. 55f -, Postage. 
ELECTRONIC ORGAN HAN D- 

BOOK, by H. E. Anderson. 40' -. 
Postage. 

R.S.G.B. AMATEUR RADIO CALL 
BOOK, 1962 Ed. 4'6. Postage. 

RADIO VALVE DATA, 7th Ed. 
Compiled by "WW ". 6t -. Postage. 

COMPLETE CATALOGUE It , 

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. 
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&14RKIrrakOk0 
A CLASS "A" MODULATED MINIATURE VALVE 

TRANSMITTER 

(Continued from page 913 of the February issue) 

SIN last month's article most of the construction 
was dealt with and the circuit was described in 
detail. In this concluding article, final adjustments 
are made and the transmitter is tested. 

A 100pF variable condenser is used for grid 
tuning, and this is mounted directly above the 
6BW6 holder. (In Fig. 3 -last month -the con- 
denser is shown moved slightly to the right, to 
clarify wiring.) An extension spindle passes from 
this condenser, over the coil holder, and through 
the panel. 

Connections in the oscillator and amplifier 
stages should be short and direct. Stout, direct 
leads are taken to the chassis, where indicated. 
In the oscillator section, an insulated tag serves 
as anchor point for the 22k resistor (R4) /(C5) and 
1,000pF condenser. The lead to the neutralising 
condenser passes from this tag. 

In front of the screen, a strip with three 
insulated tags forms connecting points for the 
choke and modulator leads. A smoothing choke 
may be used instead of the 10012 resistor (RI5) 
wired to the smoothing condenser tags. If a mains 
switch is required, it can be situated near the 
Spot /Tune switch. 

Send /Receive Switch 
Fig. 3 showed the send /receive switch as seen 

from behind, and this item is mounted on the 
chassis runner. The simplest way of providing for 
external connections is to use lengths of twin 
flex for the speaker circuits and separate flexible 
leads for aerial and receiver. These leads should 
not need to be more than about 2ft long, and 
in these circumstances no benefit was found to 
arise from using coaxial leads. But if the aerial 
coupler or receiver is designed for coaxial input, 
aerial and receiver leads may be of coaxial cable, 
with the outer conductor joined to the chassis. 

Tuning Coils 
The transmitter may be required for top band 

only, when a larger transmitter is operated on 
the other bands, where the same power limit does 
not apply. If so, the oscillator coil is tuned to 
the 160m band. For this purpose, a small medium 
wave coil, with single winding, as used in broad- 
cast receivers, was found satisfactory. The effective 
parallel capacity is only about 50pF (100pF 
variable in series with 100pF fixed coupling con- 
denser) and a small trimmer may be required 
across the coil, to reach 160m. When this trim- 
mer, or the coil core, is suitably adjusted, the 
100pF grid tuner will allow any final modification 
to tuning. 

By 
Amateur Transmitter 

For 80m operation, 160m band crystals may 
remain in use. The oscillator coil can then con- 
sist of 45 turns of 32s.w.g. wire, occupying about 
¡in. winding length on a }in. diameter former, 
with dust core. The core is adjusted until 
resonance can be obtained over the band. 

The P.A. output coils were wound on plug -in 
formers, 11in. over the ribs. For the 160m band, 
approximately 70 turns of 28s.w.g. DCC wire will 
be satisfactory. For the 80m band, 29 turns of 
22s.w.g. bare wire, turns spaced to occupy about 
2in., will be suitable. A notched former is most 
convenient for this coil, with a smooth ribbed 
former for the larger coil. 

Meter Circuits 
Surplus meters can be obtained at quite low 

cost, and it may be decided to use individual 
meters, as in Fig. 4. The anode current meter will 
be required to indicate about 50mA, so an instru- 
ment with a full scale deflection of about 100mA 
is convenient. Twisted twin leads pass from it to 
tags I and 3 in Fig. 3 (last month). 

For grid current, an 0 -5mA or similar meter 
may be used. It is wired to the points indicated 
in Fig. 3. A grid current of 1mA to 2mA 
will indicate a bias of about 25V to 50V on the 
6BW6, and normal operation is well maintained 
between these limits. 

Fig. 4 (on page 1050) shows a way of using a 
single meter. In this case it should be a 5mA or 
similar instrument, so that grid current may be read. 
The lk resistor completes the grid circuit when the 
meter is switched Out, and has no significant 
influence on either the meter reading or the grid 
current. When the meter is switched for anode 
current, the shunt reduces it to 100mA full -scale 
reading. The switch must be of a type which 
breaks one circuit before completing the other. 
Alternatively, a 3- position switch can be used, with 
the central position unconnected. 

Fig. 1 (last month) showed the circuit positions 
of the grid meter M1 and anode meter M2 and 
it will be seen that the latter includes the 6BW6 
g2 current also. Points 1, 2 and 3 in Fig. I cor- 
respond to the numbered tags in Fig. 3 (also last 
month). 

Many surplus radio -frequency ammeters have 
a 2mA or similar movement, which can be used 
when the thermo- couple is disconnected. A new, 
linear scale may be drawn up for the converted 
meter, if preferred. The R.F. scale is non -linear, 
and no longer applies. Shunts may be found by 
trial. Alternatively, divide the movement resist- 
ance by a figure corresponding to one less than 
the number of times the scale is to be multiplied. 
The result will be the required shunt value. in 
Ohms. 
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To tagt %To tag 3 
and pin5 . and 

on V4 HFC2 

I000pF 

Shunt 

To / \ To Anode 
Chassis R5(27k) circui 

Fig. 4 -The meter circuits. 

Oscillator Adjustment 
Initially, the transmit /receive switch should be 

at " receive". When the spot and tune switch is 
closed, some grid current should be indicated. This 
grid current should peak to a maximum when 
the 100pF grid tuner is rotated. If not, adjust the 
position of the coil core until this is so. 

To neutralise the amplifier, unscrew the 30pF 
trimmer to minimum capacity. Close the 2 -gang 
aerial loading condenser, and rotate the 200 -300pF 
tuning condenser. As the circuit passes through 
resonance, a slight dip in grid current should be 
seen. Slowly screw down the 30pF trimmer, with 

Grid 
circuit 

an insulated rod, until. this dip is no longer 
present. If the trimmer is turned too far, the dip 
will re- appear. This operation is done with the 
oscillator alone working, and when the best setting 
of the neutralising condenser is reached, little or 
no change' in grid current should be seen, on 
tuning the anode circuit through resonance. 

An initial test is best carried out with some 
form of artificial aerial. If the transmitter is to 
work into a relatively high impedance aerial, a 
15W 250V household lamp will suffice. If a low 
impedance output will be used, a 12V 6W or 
similar lamp is more convenient. The lamp is 
joined from aerial lead to chassis. 

Check that ImA or more of grid current is 
obtainable, before turning the switch to transmit. 
The 2 -gang condenser is closed, and the anode 
tuning condenser is rotated for minimum anode 
current. To load to the desired input, open the 
2 -gang condenser, meanwhile re- adjusting the 
anode condenser, until the anode current has 
reached the required figure. The 2 -gang condenser 
will probably need to be almost closed, for a low 
impedance circuit but fairly well open for higher 
impedance. 

To check modulation, either the station receiver 
may be used, or a simple monitor. The latter can 
consist of a coil and condenser tunable to the 
required band, with a crystal -diode detector, and 
phones. If a 500pF condenser is used, one coil 
will cover two bands. If the station receiver is 
used, remove the aerial, and reduce R.F. gain, 
to avoid overloading. Also keep the A.F. gain 
turned well down, and keep the microphone away 
from the loudspeaker. 

Turn the audio gain control up until distortion 
just begins, then back slightly. If distortion 
remains, ensure that the receiver is not being 
overloaded. 

FAULTS IN VHF /F.M. RECE 
It will be under'tood, of course, that failure of 

A.M. and F.M. could point to a fault in the A.F. 
stages, but it is generally possible to obtain some 
idea of the operation of these sections simply by 
switching the set on. If an ear is held close to the 
speaker, a definite noise will be heard when the 
set is switched on (the sound is not so obvious 
when the set is switched off). This indicates, at 
least, that the output transistors and speaker are 
passing current. 

The A.F. driver stage could still be at fault, 
however, but there is an equal chance that the 
trouble exists in stage Tr3 or Tr4 (the A.F. stages 
will be considered in the next article). 

The best way of checking the I.F. stages is to 
switch the set to " F.M." and then inject a 
10.7Mc /s I.F. signal, via an 0.1µF isolating capaci- 
tor, first to the base of Tr4 and next to the base 
of Tr3. If the signal passes through the set from 
Tr4 but not from Tr3, then the trouble obviously 
lies somewhere in Tr3 section. The transistor may 
be defective, or there may be trouble in an 
associated component, but a few voltage checks 
on the transistor electrodes, relative to battery 
positive, should reveal any obvious breakdown. 
Electrode voltages for that stage have already been 
given. 

IVERS (Continued from page 1042) 

If the signal does not pass beyond Tr4, a check 
should first be made of the electrode voltages here. 
The base should be about 0.9V, the emitter 0.75V 
and the collector 5V. 

If the voltages are fairly reasonable, a very 
strong 10.7Mc /s signal injected via an 0.1µF capaci- 
tor at the collector should produce an A.F. output. 
(In all F.M. tests, of course, the generator should 
be frequency- modulated.) If there is no trace of 
output signal, the A.F. stages should come under 
attention. 

Failure of A.M. Reception 
Here the trouble would almost certainly lie in 

stage Tr3. The transistor can be discounted, as 
also can the collector, emitter and base com- 
ponents. There is every possibility that a faulty 
switch is responsible or trouble in one of the A.M. 
oscillator coils or tuning elements. 

Failure of F.M. Reception 
This symptom was considered in Part 4 of this 

series, and would almost certainly result from a 
fault in the VHF tuner or tuner switching elements. 

However, it sometimes happens that a fault 
occurs in one of the F.M. I.F. transformers or in 
one of the associated tuning capacitors. 
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OPEN: Tottenham Court Rd., 
THE COMPONENT 9a.m.to6p.m. Mon. toFri.,Sat. 

I p.m. Holloway Rd. and Cam- 
berwell: 9 a.m. to 6 p.m. daily. 
Ours. I p.m. Sat. 

H.P. 
p.m. 
and Our Advantageous H.P and 

Credit Sale Terms are avail - 
able on any single item over 
E5. Your enquiries invited. 
Please print your name and 
address. 

C LY N E R A D I O LTD. SPECIALISTS 

All 

18 TOTTENHAM COURT ROAD, W.1 MUSeum 5929/0095 
162 HOLLOWAY ROAD, LONDON N.7 MORth 6295/6/7 
9 CAMBERWELL CHURCH STREET, S.E.5 RODney 2875 

post orders and correspondence to 62 HOLLOWAY ROAD, LONDON N.7 

The " CLYMAX " 
Atrans t a 
Pocket W .. . size f a oyar. socket for 
Medium and 
Long Wave 

price 

. s afford. an 
S ; r e q i r e d 

8 y omponu ents 

O \1 1 0 
Nothino more ,o DIM' Plus .3/5 Y. is P. * Completely self contained. No external 
aerial or earth required. *Full medium wave 
coverage. plus switched Light programme on 
Long Wave. * Push pull output -250 mull 
watts. * Matched set of latest type Mullard 
transistors. * Genuine 31n. P.M. Speaker. * High -Q Coils. * Ferrite rod aerial with high 
selectivity. * Size: 51 x 3} x liin. Two tone 
cabinet. * Precision etched printed circuit 
with components references clearly marked 
Alignment service available. All parte 
available separately. Full assembly instruc- 
Wins and individually priced parts list. 
2/- post free. 

The 
At last 
ourself, 

Look 
* Attractive 
output.* 
plus * NO 
tivity. 
type). * Medium 
Buttons 
tremely 
(less 
make 
volt 
measures 
assembly. 
drive 

't,r4 

" 
HIGHWAYMAN" 

a quality Car Radio to build 
at an economical price. at these leatures:- 

styling. * Push pull 
3 latest Mullard transistors 

valves type EBF 8.9 and ECH 83. 
Buzz. High Output and sensi- * Printed circuit (newest 
7' x 4' High flux p.m. speaker. 

and Long Waves. * Push 
for fingertip control. * Ex- 
low Battery consumption 

than } amp). * Easy to it any 
car (Positive earth only), * 12 
operation. * Compact size 

only 7' x 7' x 2' deep. * Easy 
supplied with dial and 

already mounte.t 

..- 
+ "' - .. 

- 'I., 
`E yr' j _ 

_- -.. r 
- -° \ 

"iv URA TER" PORTABLE; 7- NSISTOR A 
NEW LOW PRICE (9.19.6 

4W 
MlHiwatI _` 
Output 
To build r 

7 ` 
yourself , s 

M e d i u m .., , 
and Long 
Waves -., 
Push -Pull 
Superb et , 

A. V. C. 
. 

P e r f e c t .. 
Car Radio t.:..., {; 
reception 
Size 10m. 
x (din. x 4imn. ..i hi, i 
tapering to 41n. at top. *» 
Very attractive two -tone 
grey Vynide covered cabinet with black and 
cold printed escutcheon plate. cream and gold 
knobs. handle and cabinet fittings * Weight-- 
with long -life 71 v. battery -41 lb. * 
Mullard high -grade transistors throughout. 
* High -Flux Tin. x 4in. Elliptical Speaker. * Slow motion tuning. * Co-axial socket at 
rear for direct to Car Radio Aerial. 

P.W. "TUTOR" 
COMPLETE KIT AS SPECIFIED. Stages 
1 -4, 65/ -, plus 2/- P. & P. All parts available 
separately. Send stamp for list. 

Al parts avail- 
E ab a separately. 

but if purchased 
at one time. the 
whole will be supplied at a special 

connection 
* Improved reception by use of five -section 
plated telescopic aerial disappearing into 
Cabinet when closed. 34in. above Cabinet 
when fully extended. Construction simplified 
by Bakelite chassis board with the following 
components already mounted: I.F. Transfor- 
mers (3), Oscillator Co11, Trimmer Bank, Out,- 
put Transformer. Interstage Transformer, 
Aerial Brackets and Earth Bar, SPECIAL 
INCLUSIVE PRICE for all required tempo- 
penis. Full assembly instructions- nothing 
more to buy -is £9.19.8, plus 3/6 P. & P. 

t 'x 

- 

EXTENSION 

CABINETS 
New design in light 
oak. Two sizes avail- 
able. For 6 1' or 8' 
speaker at 22/8. For 
10' speaker at 25/- 
only. 
Each plus 2/6 P. & P. 
Suitable reconditioned i]' P.M. unit at 15/8 

plus 1/6 P. & P. 
Y priced new speak- 

or list, 

Inclusive Price of only f 1 O 19 6 Plus 
P Parts list and comprehensive 
instruction booklet 2/6, post free. 
(Deducted from cost if complete parcel purchased later.) 

"POPULAR FOUR" 
Alignment service available. Full assembly 
instructions and Individually priced parts list, 
all of which are available separately. 2/6. 
Post Free. 

.. 

Full ranee of competlt7Vély, 
ers in stock. Ask 

......, ., ".,' ' 
' 

Ì 

\..._'r - .;' - " v -- 

IMPROVED APPEARANCE AND 
PERFORMANCE 

A new three valve plus miniature 
contact -cooled rectifier, mains T.R.F. 
Receiver is now available. New De- 
Luxe Cabinet polished walnut finish, 
cream trim. attractive horizontal dial (as illustrated). Quality 5in. P.M. 
speaker. Specially wound high gain 
super -sensitive Derco coils. Medium 
and Long Wavebands. Excellent 
Continental reception! Overall dim- 
ensions: 12in. x bin. x 510. A.C. 200, 
250 v. Simple construction with 
guaranteed results. Easy to follow 
practical and theoretical diagrams 
supplied. All necessary components, 
down to the last nut and bolt, are 
offered at a SPECIAL INCLUSIVE 
PRICE OF £5.5.0. plus 3/6 p. & p. 
Instruction book available separately 
av6ailable 

free. 
attractive White 

circuit is 
Brown Bakelite Cabinet with reo- tangusar dial at 87/8 ONLY, plus 3/6 P. & P. ALL PARTS AVAILABLE 
SEPARATELY. 

TAE "CITIZEN" 
NEW LOW PRICE 85/- 

Our Sensitive 
5 Stage(4tran -Astor plus - ..-_ / 
diode) pocket -:, ' 
transistor re- 
ceiver, for full ,, -' 
medium wave reception- ,?. \_C ) 
with the fol- \7P/I/ lowing out - 4,1S(:',.. 
standing lea - "' -- ....., 

. 

Lures: - 

t 
* Completely self -contained -No external 
aerial or earth required. * Genuine 21ín. 
High Flux P.M. Speaker. * Push -pull Output 
-250 mllliwatts. * Genuine Mullard tran- 
sisters. * Socket provided for persona] 
listening. * Socket provided for connection to 
Car Aerial. * Volume Control with on /of switch- Condenser tuning. * Easy assembly 
on pre -tagged circuit board. * Attractive 
red polystyrene cabinet measures 5 /x3xlisp., 
chrome handle, attractive dial. All required 
components including full instructions, 
solder, etc., and battery at special inclusive 
price of only 85/, (Yes, Eighty -Five shillings 
Only l) Plus 2/6 P. & P. Nothing more to spend. 
Suitable crystal deaf -aid type miniature 
earpiece 8 extraflonly!i 

with 
eq 
miniature 

A parts 
jack 

separately -Itemised list and full assembly 
instructions. sent for 1/8 post free. Hear this 
amazing little receiver working, at any of our 
branches. 

OUTSTANDING METER IMPORT! 
20,000 ohms per volt! 

MODEL 200H. Volt- ohm- Milliameter 
Ranges: A.C. Vol- 

- tage: 10. 50, 100, 
500. and 1000 volts 
10.000 ohms per 

volt). D.C. Vol- 
x cWe: 5 -25. 50. 250. 

and 2.5k. 
s: 

(20.000 ohms per 
volt). D.C. Cur- 
rent: 050 micro- 
amps 0-2.6 m /a. 
(-250 m/a Regis- 

` w t g. (300 ohm and 
me at mn n 
kilt Caned- 

tic s ei. 10 DF to 
.001 e. 10 p mfd, 
.0 1 mfd. Decd- .5 bels: -20 to +22 
dB. 

A lull' guaranteed pocket size meter (actual 
top quality 3supplied) 

knife oplet edge 
ithint at 

prods and full operating instructions at 
28.19.8 ONLY. Post Free Optional extra. 
Attractive carrying case 15 /- only. (Bona- 
fide trade enquiries invited.) Leaflet available. 
ALSO AVAILABLE! MODEL TE10. 

type switch 
appearance 

(1 /v. 
size 

anges:oD C 
Voltage: 0- 6- 30- 120.600 -1200 volts (10.000 ohms 
per volt). A.C. voltage: 0 -6-30- 120 -600 -1200 volts 
(10,000 ohms per volt). D.C. Current: 0 -120 
microamp. 0,300mA. Resistance: O-30k. 
0-3 Meg. (150 ohm and 15k at centre scale). 
Capacitance: 50 pF to 0.01 mfd.. 0.001 mfd. to 
0.15 mfd. Decibels: -20 to 4-63 dB in 5 ranges. 
PRICE £5.19.8. Post Free. 

v . LAST CHANCE TO BUY! 
,,- i _, ^- !, The well -known Brayhead Trans Tronle "SUPER W } = ^ }: Radio Kit. A complete kit to make your own tran- ti.4i 

i mp %` l,i sistorised Transmitter and Receiver. No soldering 
1 _i f regd. 7 different circuits to build. In original manu - 

\ facturers coloured box with instructions. Ideal gift 
for the electronically minded youngster. (As nation- 

£5.4.8.) Few 49/6. P. & P. 4/-. ally advertised at only at ( 
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D. & B. TELEVISION Cherrywood 3955 
Uep.. Ai 131 ix 131a KINGSTON ROAD 
SOUTH WIMBLEDON, LONDON, S.W.I9 

"Compare our price, will any others" 
For the FINEST, FASTEST SERVICE in the COUNTRY 
We are open from IO a.m. Until Midnight. (1 p.m. Wednesday.) 
roe any information or problems you have, Call or Phone, we are 
always pleased to help. 
NEW! 

SEND FOR OUR COMPREHENSIVE L.O.P.T. Scan Coil 
L.B.O., F.B.O., F.O.P.T. LIST. Prices of nearly all makes 
and models, 216, post 6d. Invaluable as z service aid. The 
finest list ever compiled. 

HUGE PURCHASE ENABLES US TO SELL 
TRANSISTORS AT THESE ASTONISHING PRICES 

Mullard: 0C44, 9'.; OC45, 81 -; OC70, 6/ -; OC7I, 5/ -; 80072, 6/.; 
OC76, 7' -; OC78, 7' -; OCI, 71 -; OCBID, 61 -. 

G.E.C.: GET874, 8/ -; GET873, 716; GET114, 5' -. 
*Available in matched pairs at I1- extra. 

Mullard Diodes: 0A70, 219; OA79, 219: OA81, 2,9; OA91, 316. 
G.E.C.: GEX34, 31s. 
TURRET TUNERS, Various Makes: 10, 16, 38 Me /s, 401 - 

EXAMPLE OF TRANSFORMER LIST 
L.O.T. SCAN COILS 

FERGUSON: (New) (Used) (New) (Used) 
103T, 105T ... ... 6919 351- 601- 351- 
992/4/6/8 ... ... 6919 351- 601- 351 - 

PYE: (New) (Used) (New) (Used) 
' V4, VT4, V7... - ... 551- 35'- 551- 35,- 

V17, CTM4 ... ... 551- 351- 551- 351 - 
MURPHY: (New) (Used) (Used only) 

V214, V240, V250 6816 351- 451 - 
REGUNNED CATHODE RAY TUBES 

all with 12 months' Guarantee 
ALL MAKES: I2in., 63.15.0; 14ín., 14.5.0; 17in., 64.15.0. 
ADD I0,- for 90 °, 151- for 110 °, 5,- for Electrostatic Types. 
SECONDS, with 12 -month Guarantee -ALL MAKES: 12ín. 

62.15.0; I4in., E3.5.0; 17ín., 63.15.0. 
SECONDS. No Guarantee -ALL MAKES: 12in., ßI3.0; 

14ín., 61.15.0; 17ín., 62.15.0. 
I0,- allowance on old tube if in good condition. 

JOURNEYMAN. CABINET 
SPECIALLY made cabinets for the REPANCO JOURNEY- 
MAN KIT, complete with 3 ohm speaker, dial and knobs. 
Well made in wood and covered in Vynide. Colours: Yellow, 
White, Red. State second choice. 301- each. P.P. 3l.. 

HURRY WHILE STOCKS LAST! 
M444-M----..---St. 

ALL VALVES ARE SOLD 
CURREN 

KT33C AZ31 8/6 
B36 5/6 
CBL31 19/- 
CC33 12/8 
C1.33 19/- 

7AP91 4% D 4/6 
DAF96 6/8 
DF91 8/S 
DF9" 6/9 
1)11'7` 8/- 

7 4/8 
1i91 6/8 
D"d92 7/- 
DK9d 6/9 
DL91 7/9 
DL92 1/9 
121.94 6/6 
Dr.98 0/6 
BABC80 7/8 
111.4E42 7/9 
11341 6/8 
8891 8/- 
E:3C33 4/6 
EBC41 7/8 
EBF80 7/6 
E8F89 8/3 
SBL31 g0/- 

SUBJECT TO FULL GUARANTEE 

60084 7/9 
ECC85 7/6 
ECH21 12 /3 
ECH35 9/- 
ECH42 7/6 
140E181 7/6 
ECL80 8/9 
EC1.82 9/3 
1301.83 11 /S 
ßF39 4/8 
ßF50 1/3 
ßF80 4/8 
ßF91 8/- 
E192 4/- 
ßF85 6/3 
EF98 8/9 
ßF89 6/6 
ßL33 7/6 
2138 12/- 
31.41 7/9 
21.84 6/9 
28180 8/6 
E1181 8/6 
ßM84 9/6 
ßY51 7/9 
E186 7/6 
EZ40 6/3 
EZ41 6/9 

KT61 
KT63 
KTW61 
KTW83 
1.63 
POC84 
PC089 
PCF80 
PCF82 
PCF86 
PC1.82 
PC1.83 
PCL84 
PCL85 
P1.33 
21.38 
PL38 
21.81 
21.82 
P1.83 
P1.84 
PY31 
2132 
2180 
PY81 
2182 

30081 4/6 ßZ80 6/- P183 81- 13242 8/9 81.18 5311Ú 10 /- 
30082 5/6 0232 8/9 PY88 12/- ÚL41 7/. 61.19 541113 8/6 
30083 6/3 1Z34 12 /6 PZ30 8/- 0146 7/- 6627 4/6 18581' 14/- 
These are only examp es of our valves: if you do not see what you 

require send stamped addressed envelope for special. quotation. 
We pride ourselves that we can obtain and supply any TV 
spare, OUR GIGANTIC STOCKS INCLUDE: Line, Frame 
and Sound Output, Line and Frame Blocking, Ose., Trans., and Scan 
Coils for any make or model Television. Please ask us for ANY 
components you may require we are almost certain to have them. 

TERMS: S.A.E. all enquiries. C.W.O. or C.O.D. 3'- extra. 
Postage on Valves, 6d. each. C.R.T.s 12,6 inc. insurance. 
SATISFACTION ASSURED. RETURN POST SERVICE. 

T VALVE LIST 
8/- 1115 101- 01A4 
8/8 5P41 2/3 UL84 
8/3 8P81 2/3 UU8 
6/3 U2'2 8/8 01.19 
5/9 U24 10/- UY41 
5/9 U25 12/- UY86 
2/9 028 9/8 W77 
7/- 031 7/- Z77 
8/9 U37 18/9 5E14 
7/- 050 5/8 5V4 
7/9 U52 6/- 518 

14/6 0191 91- 524 
7/- U281 9/- 6AL5 
9/9 13282 14/8 6.016 
7/- U301 17/6 6AT4 

16/- U801 22/- 6806 
8/- UABC80 8/8 6B W6 
9/9 UA242 8/- 8CD8 

14/8 1JB41 7/9 60.2 
8/8 UBC41 7/9 621 
6/6 UBF89 7/9 6212 
6/8 UGC84 12/6 6213 
8/9 110085 7/9 6F14 
7/- UCF80 14/6 8215 

10/- UCH21 12/3 6233 
6/- 0C1142 7/- 61.1 
8/- UCII81 8/3 81.6 
6/- 001.83 12/6 616 

19%S 
14/6 

8/- 
6/8 
4/- 

4/9 
8/9 
5/9 

10/- 
3/- 

5j6 

178 
25/6 

4/8 
3/- 
6/8 
9/- 
9/- 
6/3 

12/- 
9/9 

8/- 
12/- 

8134 
7C5 
7C8 
787 
714 
10F1 
1001 
1002 
10213 
101'14 
12AT6 
12AT7 
12AU7 
12AS7 
18600 
20bY 
20L1 
20P1 
2023 
20P4 
20P5 
278U 
3001 
3021.1 
301.1 
3024 
30212 
52KU 

16/9 

8/9 
6/9 
4/9 

10/- 

8/@ 
8/9 
7/3 
4/6 
5/8 
8/3 

14/6 

13 /8 
9/8 

12 /- 
16/6 
14/8 
14/- 

7/- 
9/1 
7/- 

10/9 
7/6 

101- 
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SOLDERING 
EQUIPMENT 

by 

PRECISION SOLDERING 
tor the 
ELECTRONICS INDUSTRY 
Comprehensive range- Robust & Reliable 

Light weight . Rapid heating - Bit sizes 
3/32in. to 3 /8in- - 'Permabit' or Copper 
bits - All voltage ranges 6/7v. to 230/ 
230v. - Prices from 21/ -. 

Also 
Plastic Cable Strippers 
Miniature Solder Pots 
Heat Guards 
Long Life Bits 

Illustrated is the 25w. 3 /16in. replaceable 
bit model with safety shield. 

1 ADAMIN- new range of pre- I 
cision micro -soldering inst.uments- 

Have you had details t I 
r 

Brochure No. SIO sent free on request. 
Sole proprietors and manufacturers: 
LIGHT SOLDERING DEVELOPMENTS LTD. 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 3589 Groms: Litesold Croydon 

Become a Television 
expert this easy way 

The Bennett College offers you a complete course 

THE Bennett College offers you personal tuition in a 
course that's non -mathematical and particularly 

easy to follow. It contains clear diagrams which cover 
everything you want to know from beginning to end 
(and even includes the basic principles of sound radio 
if you wish). 

The complete home -study course covers everything: 
Production of the signal, scanning and reproduction of 
picture from signals. Aerials, types and purposes. The 
cathode -ray tube. Time -base oscillators, and output 
circuits. Synchronisation. Video frequency amplifiers. 
The TV tuner, turret incremental, etc. Television test 
gear. Television faults. 

For more details, please fill in the coupon below. 
Your studies cost very little and the book you need is 
included in the cost. r- - - - - ANY - - - 

fo THE BENNETT COLLEGI (Dept. I04Nfv), Sheilielo 
Please send me details of the new 

TELEVISION SERVICING COURSE ' 
I 
I 

NAME 

ADDRESS 1 

I 
AGE 

IIIMPr ---- - - - - -J 
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All about CATHODE 

By E. McLoughlin 

PRINCIPLES AND USES OF THIS TYPE 
OF CIRCUIT 

(Continued from page 921 of the February issue) 

N Fig. 12, last month, a valve White cathode 
follower circuit was shown. However, the direct 
transistor equivalent of the circuit which was 
shown in Fig. 13 (also last month), would give 
better performance, on account of the greater 
current carrying capacity of suitable transistors. 

The principle of the White cathode follower is 
that a second valve is used as part of RK, in 
parallel with the external load forming the main 
RK. This second valve is driven at the grid from a 
small anode resistor in the cathode follower 
valve circuit, so that its resistance in parallel with 
RK changes to compensate any changes of output 
voltage. This circuit, employing a coupling con- 
denser (C1) does not function as such at D.C. For 
frequencies below the cut -off of Cl, R1, the circuit 
essentially behaves as an ordinary cathode fol- 
lower. 

Fig. 14 (right) -The base - 
input emitter -follower. 

Fig. 15 (below) -The 
emitter -follower in o com- 
mercial tape recorder. 

R - 
Input 
from 

collector 22k 
of 

previous 
stage 

12k 
0075 0027pF OSmA Ir =_ meter 

-7.7v 

0A79 

1k BOpF 

2.2k 

0.018pF 

From bias 
oscillator 

Chassis 

Recording 

0.002 head 

pF 

2k 

10f1 

Q409 

FOLL WER 
circuits 

The Base -Input Emitter Follower 
This circuit, shown in Fig. 14, is the direct 

transistor equivalent of the valve cathode 
follower. This circuit is capable of handling a 
signal almost equal to the collector supply voltage, 
as transistors are canable of running with very 
small emitter to collector voltages and base to 
collector voltages. 

Using a parallel argument to the cathode fol- 
lower mathematics, one finds here that the output 
impedance (internal impedance of the emitter 
output) is equal to the internal impedance of the 
generator feeding the base, divided by the current - 
gain of the transistor. The internal base -resistance 
of the transistor must, of course, be included in 
the effective internal resistance of the base -feed, 
for the above consideration. By the "current gain" 
is to be understood the r'io of increase of collec- 
tor current to increase of base current producing 
this in the circuit, andis in the region of about 
20 for very many typical transistors. A typical 
base -feed from the collector circuit of a preceding 
voltage amplifier will have, say, 5,00052 impedance, 
so that the output impedance of the typical 
emitter follower will lie in the region of 25052. As 
in the case of the cathode follower, this value of 
load is then needed if maxil..um power is desired, 
whereas a load of several times this value is 
required if 1 : 1 voltage transfer is desired. 

Fig. 15 shows a typical practical example of the 
use of a transistor emitter follower. it is the output 
circuit of the recording -amplifier in the. Philips 
Transistor Portable Tape Recorder RK5. The low 
impedance output of the emitter follower supplies 
sufficient drive to operate the 500µA moving -coil 
meter serving as recording level indicator, via its 
rectifier. Also, at the same time, it drives the 
recording -head. Thus, the circuit is a genuine 
power output stage. Good use is made of the 
low impedance of the output in preventing distor- 
tion at the recording head in spite of the asym- 
metrical current in the meter on account of the 
rectifier diode. With an output circuit of higher 
impedance in a collector circuit, the meter rectifier 
would inevitably react back to distort the whole 
signal at the head. 

Cascade 
It is, of course, possible to use two or more 

emitter followers in cascade in which case the out- 
put impedance is about 1011 at the second. This 
would enable an ordinary moving -coil speaker of 
5f1 or 1512 impedance to be connected direct as 
emitter -load of the second stage, and the power 
output would be excellent, provided a transistor of 
suitable current rating were used for the second 
st. ^e. Using a 2A power transistor and a FV 
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Fig. 16 -An experimental circuit for o transformerless 
output stage for 512 or 1512 loudspeakers. (To avoid 
D.C. in the speech coil, replace the loudspeaker by a 
resistor of Sit or 15122 and feed the loudspeaker 
through a 1000µF I2VW electrolytic condenser 
between output emitter and chassis. This is necessary 

to avoid burning out miniature loudspeakers.) 

collector supply, it is possible to feed a couple 
of watts into a moving -coil speaker of 1512, direct 
and without a transformer of any kind, by careful 
choice of component values in a circuit Of this 
kind, to suit the particular transistor obtained. 

A further possibility for lines of experiment 
for the ambitious experimenter would be to use 

March, 1962 

a combination of a valve cathode follower and a 
power- transistor emitter follower, to operate a 
15f2 moving -coil speaker at good power without 
a transformer. It would be possible to feed the 
transistor from a small bridge rectifier and smooth- 
ing running off the heater supply of the valve. 

Fig. 16 shows a typical example of such a 
circuit tried out by the author, but, as transistors 
still vary greatly in their data, the experimenter will 
have todevelop his own circuit for whatever tran- 
sistor he can purchase. It is advisable to place a 
meter in the base and collector circuits during all 
experiments, to be able to see at all times that 
current ratings are not being exceeded. 

Concluding Note 

it is by no means maintained that the circuits 
sketched in this series represent the optimum 
attainable in all cases. These circuits are merely 
intended as sketches, to suggest to the reader his 
own experiments. The diagrams illustrate prin- 
ciples; precise component valaes must be tried out 
in the reader's own experiments. They will depend 
on the particular valves and transistors, etc., avail- 
able. Whilst experimenting, particular attention 
should be given to trying various D.C. operating 
points, by returning grid leaks of cathode followers 
to various points on a H.T. bleeder, as indicated 
in many of the circuits. Meters should be included 
in circuit when experimenting, to show up at once 
any arrangement causing excessive current. 

:{.'.:r:.*: - - - - - - 
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With detailed instructions to 
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Brand 
checked 

VALVE 
AC5PENDD 

4f. 
AL60 61- 
AR8 5,- 
ARDDS 21- 
ARP3 31- 
ARP4 3,6 
ARP12 219 
ARP21 516 
ARP24 3,6 
ARP34 4,6 

ATP4 2 2,9 
ATP7 5,6 
AUI 5,- 
AU4 SI- 
AW3 4,- 
AZ31 8/_ 
BS4A 516 
BT45 12,- 
BT98 201 
BT83 22,6 
CVS4 51- 
CV264 20,- 
CY31 716 
041 3/3 
D77 4,3 
DA30 12,6 
DAF70 351- 
DAF91 61- 
DAF96 7/6 
0041 41- 
DEIS ISI- 
DETI9 3,6 
DF22 71- 
DF39 4,- 
DF72 716 
DF9I 3,3 
DF96 8,. 
DK96 7,3 
01.92 6,- 
01.94 6,- 
01.96 8,- 
EA50 1,6 
EABC80 71; 
EAC9I 416 
EB34 1,6 

new, individually 
and guaranteed 

E891 3f9 
EBC4I 719 
EBC90 S/- 
EC52 8f 
EC70 I0,- 
EC90 20/- 
ECC81 516 
ECC82 616 
ECC83 71_ 

ECC84 7,- 
ECC85 81- 

ECF82 8,6 
ECH42 716 
ECHBI 7,9 
ECL80 8,- 
ECL82 9,- 
EF22 71 
EF36 3,6 
EF37A 8,- 
EF39 41 
EF50 2,6 
EF54 3,3 
EF55 51- 
EF70 4,- 
EF73 61- 
EF80 516 
EF85 6,6 
EF86 7,- 
EF89 7,9 
EF9I 3,6 
EF92 31- 
EF95 SI- 
EL32 319 
EL33 81- 
EL35 6f_ 
EL4I 8f_ 
EL42 81- 
EL84 7/- 
EL85 101- 
EL9I 4,6 
EM80 81- 
EM84 9,- 
EN3I IS,- 
EP7I 6,6 
EP72 S, 
ESU208 61- 

S 
EY51 8, 
EY86 81- 
EY91 36 
EZ40 7/. 
EZ4I 619 
EZ80 6,- 
EZ8I 6,9 
FW4/500 

6,6 

GL45Ó1810,- 

GZ324A 
I_ 

H63 71_ 

HL23 61- 
HL23DD 81 
HVR2 1216 
KRN2A 191- 
KT3I 8,- 
KT32 gf. 
KT33C 4,- 
KT44 6,3 
KT63 5,- 
KT76 10,- 
KT241 6,- 
KTW62 716 
KTW63 6,6 
MH4 3,6 
MI-141 S,- 
ML4 4,_ 
ML6 6,- 
MS/ 6,- 
NT2 9,- 
0B3 71. 
0C3 Sr. 
OD3 51- 
OZ4 SI_ 
PCC84 71- 
PCC85 81_ 
PCF80 7,. 
PCF82 8,- 
PCL82 816 
PCL84 9r. 
PEN45 4/6 
PEN46 S,_ 
PEN65 6/6 
PEN220A 3,- 

PL36 10,6 
PL8I 91. 
P182 81- 
PL83 10,- 
PTI5 I0,- 
PT25H 7,6 
PX4 191- 
PX25 9f. 
PY80 619 
PY8I 71- 
PY82 81- 
pY83 713 
PZI-35 91- 
QP21 6/. 
QP25 593 

QS95%10 619 
QS108/45 

6/9 
QV04/7 12,6 

83 81- 
R3/I0 41- 
RIO 1216 
REL2I 25,- 
RK34 216 
RX235 101- 
SP2 4,- 
SPI3C 4,6 
SP41 2,6 
SP6I 21- 
SU2I50A 

T41 jí 
TP25 15/. 
TISI 31- 
TZ20 16, 
U12¡14 8,- 
U17 SI- 
U18 616 
U27 8,- 
U52 S1- 
UCH42 7,6 
ULI I 5,- 
UL12 5,- 
UL41 71- 
UL84 7,6 
UL85 7f. 
UU9 516 
UY41 61- 
UY85 6,6 
VP23 3,6 

VP4I 5,6 
VR99 81- 
VR105/30 

716 
VRI50/30 

7/3 
VT4C 251- 
VU39 61- 

W31 71- 
X66 81- 
Y63 S,- 
Y65 41. 
Y66 61. 

Z31 6/- 
A3 3,. 

C5GT 7 6 
O8GT 6,- 
E7G 7,6 
G6GT 6f_ 
L4 316 
LDS SI_ 
R5 6/- 
55 519 
T4 4,. 
W4 6,- 

2,6,3 51- 
2A5 6/- 
2A6 71. 
2C34 2/6 
2X2 41- 
3A4 Sf_ 
387 51- 
3B24 5,- 
3E29 
(829B) 601- 

3Q4 61_ 
3Q5GT 91- 
354 SI- 
3V4 61- 
5T4 91- 
5U4G 51 
5V4G 8,- 
5Y3GT 6,_ 
5Z4 8,6 
5Z4G 8,- 
6A87 41. 
6AC7 3,- 
6AG5 31- 
6AG7 61- 
6A17 4,3 

6AK5 5,- 
6AK7 7,6 
6AM5 5,- 
6AM6 4, 
6AQ5 7,- 
6AT6 51- 
687 5,6 
6B8G 2,6 
6C4 2f6 
6C5 6/. 
6C6G 31- 
6C8G 5,_ 

6D6 q/. 
6F6G 4r_ 
6F7 S,- 

6F82 4,6 
6F17 5f_ 

6G6G 2,6 
6H6M 16 
615 3,6 
6.15G 5G ;f- 
616 4,3 
617G SI 
6K6GT 6,- 
6K7G 2,3 
6K7GT 419 
6K8G 519 
6K8GT 8,3 
6K8M 8/6 
6L5G 61- 
6L6 9/- 
6L6G 6,6 
6L7G 4,6 
6L34 4,6 
6N7G S19 
6N7GT 6 
6Q7G 6,- 
6R7 61- 
6SA7 6, 
6SC7G 416 
6SC7GT SI- 
6SG7 51- 
6SH7 3,- 
6517 Sf6 
6SJ7GT 519 
6517Y 6/6 
6SK7 5,3 
6SL7GT 616 
6SN7GT 4,6 
6507 6,- 

6557 6f- 77 61- 
6V6G 4/6 78 71- 
6V6GT S,- 80 5,6 
6X4 S/ 81 9,_ 
6X5GT S/- 82 81- 
6Y6G 61- 83V 9, 
6Z4 56 84 81- 
7B7 7/6 85A1 91 
7H7 713 85A3 I5,- 
7C6 7f. 89 61 
7C7 6,6 210VPT 
7Q7 71- 7-pin 2/6 
7V7 5/- 250TH E9 
7Y4 61- 3508 8,- 
7Z4 4/6 393A IS/- 

902 36 7158 60,- 
2A6 2,6 717A 8,6 
2AH7 S, 801 61- 
2ATU6 7 5/91 6 80804 3 2216 

55,- 2A 
2AU7 6,- 805 30,- 
2AZ7 71_ 607AMER 
2C8 3,- 6,- 
2E1 22,6 807BR 61- 
2H6 2/- 808 8/- 
2K7GT 416 813 60,- 
2K8M 7,6 815 40,- 
2J5GT 316 816 30_ 
2Q7GT 414 826 10 
2SA7 7,6 829A 301- 
2SC7 41- 832 I51- 
2SG7 41_ 8324 35,- 
25H7 3f_ 843 7/4 
2517 51- 866A 101- 
25K7 316 872A 20,- 
2SL7 7/- 930 8/- 
2SN7 8,. 954 4,- 
2SR7 61- 955 2,6 
502 61_ 956 2,- 

20A2 17,6 957 51- 
2186 9,- 958A S,- 
30 51- 1616 31- 
35L6GT 8,- 1619 5,- 
35T 17,6 1625 6,- 
35Z4GT 7,- 1626 4,6 
37 41- 1629 416 
38 4,- 4043C 13,6 
58 6,- 6064 I0,- KR6/3 L4 
59 6,- 6120 4/- L576 30,- 
75 5,6 7193 1,9 WL4I7A 
76 51- 7475 31- 15f- 

AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All U.K. Orders 
below 10,-, IL P. & P. 216 over 10 -. Orders over L3, P. & P. free. C.O.D. 2,6 extra. Overseas Postage extra at costs. 

8013A 25,- 
8020 10,- 
9001 3,- 
9002 516 
9003 6,- 
9004 21- 
9006 216 

Cathode 
Ray Tribes 

ACRI IS,- 
CVI596 
(09J) 55f- 

OPD SOf- 
3FP7 251. 
SBPI 351 - 
5CPI 4216 
5FP7 451- 
7BP7 40,- 
12DP7 60,- 
VCRX258 
(with scann- 
ing coil) 451- 
VCR 138 301 - 
VC 139A 351 - 

Photo 
Tubes 

CMG8 ff- 
CSI6 1216 

Special 
Valves 

2J31 451. 
3A/1481 45,. 
31/170/E 135 
3JI92/E 

137.10 
4131 135 
4.150 E35 
5021 i3 
723A/B 50,- 
725A 30,- 
726A 27,6 
ACT6 1601 - 
ACT9 112.10 
CV 193 301. 
CV980 31- 
ESU77 200,- 

TELESCOPIC MAST. 34ft. Consist- 
ing of 6 sections of steel tubing of such 
internal and external diameter that the 
smaller sections may be collapsed with 
the largest section. Immediate erection. 
Absolutely complete with brackets, guys, 
pegs, spikes etc. 112.10.0. Carriage and 
packing I8, -. As above but 20 ft. 
17.10.0. Carriage and packing 18, -. 
FIELD TELEPHONE TYPE "L" 
Excellent guaranteed condition, 15.5.0 
per pair, carriage paid. 
RECEIVER TYPE BC342. 110 v. A.C. 
1.5 -18 Mc /s. 122.10.0, carriage 30, -. 
RECEIVER TYPE BC312. As above but 
12 volt battery. 122.10.0, carriage 301 -. 
R109 RECEIVER. Covering 2-8 Mc /s 6 v. 
D.C. with set of spare valves and carrier. 
Brand new in original packing case, 
16.18.0, including delivery in U.K. 
VIBRATOR UNIT. 12 v. /160 v. 35 mA, 
Exceedingly well filtered and smoothed. 
Excellent for car radios. Including one 
6X5G valve and vibrator 1716. P. & P. 71 -. 
MARCONI SIGNAL GENERATOR. 
TFI44G. 85 kc /s, 25 Mc /s. Made up to 
new standard. E70 delivered free. 
SPECIALLY BUILT POWER PACK 
for TC5 Receiver. 230 v. A.C. mains, in- 
cluding 6X5GT valve, 13.10.0. Carr. 51 -. 
TELEPHONE HANDSET, standard 
G.P.O. type. New 121 -, P. & P. 1,6. 
VACUUM CONDENSER. 32,000 v. 
50pF. 1216. P. & P. 3/6. 
AR 83's. Completely rebuilt with new 
PVC wiring. Type 'D' OS; Type F 170. 
CARBON INSET MICROPHONE, 
G P.O. Type 21. P. & P. 1,6. 

BRAND NEW ORIGINAL SPARE 
PARTS FOR AR88 RECEIVERS 

I.F. Transformers. Ist, 2nd, 3rd, 4th 
(for type D), 12,6 each or complete set 
of 6, 601-. 
I.F. Transit. Crystal Load, 12,6 each. 
Plates escutcheons (for D and LF), 
IS,- each. 
Dials (for type D), I0- each. 
Logging Dial (for D and LF), IOI- each. 
Filter Choker (for D and LF), 22,6 each. 
Output Transformers (for LF), 30,- each. 
Antenna Trimmers (LF and D), 216 each. 
Filter Condenser 3 x 4µF, ¿2.10.0. 
Condensers: 

3 x .250 (D and LF), 2,6 each. 
3 x .010 (D and L0, 2,6 each. 

RF Antenna Inductors (D and LF), 
7,6 each. 
Mains Transformers (LF), L3 each. 
Small Trimming Tool, 71 -. 
Small Mica Cond , various 
values, I/6 each. 
Instruction Manual for AR88D, El. 

19 SET OWNERS. To increase output of 
your set 6 to 10 times use RF Amplifier 
No. 2 with built -in rotary converter for 
12 v. input. Four 807 valves output. 
Simple connection with transmitter. 
Fully tested condition, L9.I5.0, including 
necessary connectors and instructions. 
Carriage and packing 15, -. 

I P.C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

Shepherds Bush 4946 

POWER SUPPLY UNIT. Input 200/ 
250 v. A.C.. 50 cycles. Output: I, H.T.280/ 
350 v. 300mA smoothed; 2, M.T. 150/200 v. 
40mA (positive earthed); 3, L.T. 18/25 v. 
4 amp. D.C. smoothed (negative earthed). 
2 relay switching, H.T. & M.T., safety 
switch fuses on A.C. and all D.C. Two 
5Z3 for H.T., one 6X5 for M.T., Selenium 
rectifier for L.T. Ideal for Ham trans- 
mitters. Weight 45 lb. Dimensions 
14 x 8+ x 18ín. Price 112.10.0 including 
valves. P. & P. 251. 
R209 RECEPTION SET. A 10 -valve 
High -Grade Super Heterodyne Receiver 
with facilities for receiving R/T (A.M. or 
F.M.) and C.W. Frequency I -20 Mc /a. 
Hermetically sealed. Built on miniature 
valves and incorporating its own vibrator 
power supply unit driven by a 6 v. battery 
(2 -point connector included). The set 
provides for reception from rod, open - 
wire or dipole aerial with built -in loud- 
speaker or phone output. Overall 
measurements: Length 12ín., width 8in., 
depth 9in. Weight 23 lb. In as new, 
tested and guaranteed condition 123.10.0, 
including special headphones and supply 
leads. Carriage LI. 
SUPPLY UNIT RECTIFIER No. 21. 
Fully sealed enabling all sets built for 6 v. 
(R209, RI09, etc.) to work from A.C. 
mains. Input 90 -260 v. A.C. (Taps at 10 v. 
intervals). Output excellently smoothed 
up to IO amps with meter indicating 
exact output voltage. Measurements: 
12 x 9 x loin. Price E8. Carr. and p. 151 -. 
FAMOUS T.I7 CARBON MICRO- 
PHONES. E2S.O. Post & packing 316. 
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WEYRAD 
March, 1962 

IMPROVED COMPONENTS FOR THE 6- TRANSISTOR 
2 -WAVE SUPERHET RECEIVER 

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY 
AND HIGHER PERFORMANCE 

ROD AERIAL -RA2W 
6 in. long, 3/8 in. diameter, connections to tags 
on Coils. For 208 pF tuning capacity ... 12/8 
Car Aerial coupling Coil ... ... 1/ 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176 pF tuning capacity. 
L.W. by extra padder ... ... ... 5/4 
I.F. TRANSFORMERS 
ist and 2nd Stage- P50 /2CC ... ... ... 5/7 

(2 required) 
3rd Stagc- P50 /3CC 6/- 
DRIVER TRANSFORMER -LFDT4 
redesigned to reduce size and improve perform- 
ance. Six spills tor mounting and connections 9 6 

PRINTED CIRCUIT -PCA1 
Size 23/4 in. x 81/4 in. Ready drilled and printed with component positions 

WE CAN NOW OFFER A CIRCULAR TUNING SCALE PRINTED IN BLACK ON GOLD FOIL PRICE 6d. 
CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE ... 2/- 

COILS, TRANSFORMERS AND ROD AERIAL FOR THE P.W. "CITIZEN" ... 35/- PER SET 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

UNIVERSAL AVOMETERS 
Guaranteed perfect ardor. supplied wmplete with Leads. 

Model 
"s and I 

range 
tioas. 

Model "7 ". 34 range $8.18.6 
Model "7 ". 50 range 811.10.0 
Model "8". 2o'ooReáistered 

Post 5/- extra. 
15 Gna 

G 
W SMITH & (0. (RADIO) LTD 

3 -34 LISLE STREET, LONDON, W.C. 2 . 

Telephone:;GERRARD 8204/9155 
Hours of business: 9-6. Thursday 9-1. ODen All Da ( Y y Saturday. 

P.C.R. COMMUNICATION RECEIVERS 
6 valves. Frequency coverage on three bands: 850 -2000 
metres, 190 -550 metres, 6-18 Mc /s, Super slow motion 
drives. A.E. trimmer. AS NEW built-in speaker 26.19 6 
carriage 7/6. 
P.C.R. 3 Communication Receiver. 190-550 metres. 
2-7 Mc /s, 77 -23 Me /s. Output for phone or 3 ohms speaker. AS 
NEW. 

al Power Pack Boo h above on models are available with 
Intern 
extra or alternatively plug -in external power units are 35/-. 

SELENIUM L.T. METAL 
RECTIFIERS 

Full Wave bridge connected. 
12 /18v. 1IA. 4/8 24/36v. 2A. 13/6 
12/18v. 2iA. 6/9 24/36v. 4A. 18 /6 
12/10v. 4A. 9/9 24/36v. 10A. 451- 
12/18v. 5A. 12/6 24/36v. 15A. 97/8 
12 /18v. 6A. 13/6 36/48v. 6A. 32/6 
12/18v. 10A. 22/8 48/60v. 2A. 18 /6 
24/36v. 1A. 9/6 48 /60v. 10A. 82/6 

Please add postage. 

COLLARO STUDIO TAPE 
TRANSCRIPTORS 
Latest Model, 3 speeds, li, 3f, 71. 
Supplied Complete with Spare Spool 
and instructions. 210.10.0. Carr. 3/6 

R.C.A. ARNO. L.F. RECEIVERS 
World famous, 14 valves. Frequency coverage 75550 Ko /s 
and 1.5-30 Mc /s. Operation 11012001250 v. A.C. Supplied 
in perfect working order. 232.10.0 each. carr. 30/ -. 

gC221 FREQUENCY METERS 
Complete 57.19.6 for callers only. 
¢SPEED SINGLE PLAYERS 
B 1.R. TU9 75/ -. P. & P. 2/6 t'ollero Junior..75 / -. P. & P. 2/6 NATIONAL N.R.O. RECEIVERS 

Senior Model, Table Mounting. Supplied with a complete 
set of 9 coils covering 50 kc /s to 30 Me /s. Perfect condition 
throughout. 21 Gns. Carriage 15/ -. Power Units 
available. 59/8 extra. 

L.T. TRANSFORMERS 
All primaries tapped 200/250 volts. 
35, 9 or 17 volts, 1 amp 9/9 
Ditto a amp. 14/3. Ditto 4 amp., 18/6 
12 or 18 v.. 6 amp 22/6 
3 4, 5, 6, 8, 10, 12, 15. 18, 20, 24 or 
30 volt, 2 amp 18/6 
Ditto 4 amp 27/6 

Please add postage. 

PARMEKO TABLE TOP TRANSFORMER 
230 M v. KO 

TABLE 
8TOP 

TRANSFORMER 
N. 250 MER mA. 

tapped 550 and 375 v. 2 x 5v. 3 amp., 
45/-. P. & P. 5/- AMERICAN "C.O.S." TAPES 

First -grade quality, fitted Leader Tape and Stop Foil. 
Fully guaranteed. 
5in., 600ft., Std. 13/- 5lin.. 1800ft., D.P 7/3 
510., 900ft., L.P. 18/6 7in., 1200ft., Std..... 21/- 
510., 1200ft., D.P 32/- 71n., 1800ft., L.P..... 28/6 
5 }in.. 1200ft., L.P. .. 19/6 7in.. 2400ft., D.P..... 47/- 
Spare Spool: 3 tn.. 1I8: 5ía., 2/-: Min.. 2/3: 71n., 2/6. 

Please add Posetagesm ' 
1/8: 5}16.11 2/-: 

Cor Full Tape Lists. 

SPARES KITS FOR CR. 100 RECEIVERS 
Contains 15 valves. R. & C. Kits, 
Pots, O/P Transt., etc., Brand New. 

59/8. P. & P. 3/6 

FIELD TELEPHONE TYPE F 
Generator ringing. 2 line coanec- 
Mon. Supplied complete with 
Batteries. Wooden Carrying Case. 
Fully tested. 24.19.6 per pair. 

P. & P. 5 / -. 

INSTRUMENT TRANSFORMERS 
PRIMARIES 220 /240 v. 

220 v 25 mA 8.3 V. 1 amp. ....10 /8 
220 V. 45 mA 6.3 v. 1.5 amp .. 11 /6 
Ditto. Half Shrouded, 12/6. Fu11 ' 
Shrouded. 13/ -. Post extra. "TRANSISTORS" ALL BRAND NEW GUARANTEED 

EDISWAN MAZDA SPECIAL OFFER. XA103I.F., 3/6, 
XA104 R.F. 4/8, XB112 L.F., 3/ -, XC141. Power Output 10/ , 
DRIFT TRANSISTORS. XA121 6 /6, XA123 7/6, XA124 
7/8. XA125 7/6. XA126 7/8. 
MULLARD. 0044 10 / -. 0045 9/ -, 0070 6 / -, 0071 6/8, O072 
7/ -, 2/007214/ -, 0076 7/ -, 0078 7/ -, 00810 6 / -. 0081 7/-. 
SET OF MULLARD TRANSISTORS. 0044, 2 x 0045. 
00910, 2 x 0081 37/6. YELLOW /GREEN. A.F. 3/6. RED/ 
YELLOW. R.F. 4/6. Yellow Spot, 2/8. Red Spot, 3 /-. 
White Spot. 3/6. 
DIODES. G.P. 8d. 0A81 Equiv. 2/ , 0A81. 3/ -. Postage 6d. 
extra. 

CADMIUM SULPHIDE 
PHOTO CELLS 
Miniature wire ended, extremely 
sensitive. Brand new with full 
data. 15/- each. P.P. 6d. 

- 

AUTO TRANSFORMERS 
Step Up, Step Down. 115-200-280 v. 
15 w. 9/ -. 60 w. 12/6. 150 w. 18/6, b00 w, 67/6, 1000 w. 99/6, 1500 w, 
27.10.0. 7500 w. 215. Postage extra. 
PAINTON MINIATURE 
JONES PLUGS /SOCKETS 
2 -pin, 2/6 pr.: 4 -pin. 3/6 pr.; B -pin. 
4/- pr.: 8 -pin, 4/6 pr.: 12 -pin. 5/6 pr.: 
18 -pin. 7/6 pr.; 33 -pin, 10/6 pr. 
Postage extra. 

MINE DETECTORS No. 4A 
Will detect all Types of Metal. 
Complete equipment with Instruc- 
Mons. 39/6. Carriage 10/6. Batteries 
8/- extra. 
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Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents. 

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 commerical 
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 
-age iii of cover. 

METAL CABINETS 

SIR, -Your correspondent T. H. Hughes, who 
writes of his difficulty in obtaining metal cases 

to house his test gear (January issue), may be 
interested to learn that sheet steel boxes in a 
variety of sizes, from 3in. x 3in. x lain. to 12in. 
x 12in. x 4in. and possibly larger, are readily 
available as standard electrical hardware. They are 
usually referred to, in the electrical contracting 
trade, as " pressed steel adaptable boxes ". These 
I have used with various small items of test gear 
etc., but one should however, be wary of using 
steel cases with instruments incorporating sensitive 
moving coil meters. 

No doubt the firm from which Mr. Hughes 
purchases his components could obtain such boxes 
for him through the usual trade channels, -D. J. 
Motuus (Birmingham). 

CORRESPONDENTS WANTED 

SIR, -I am interested in radio technology and 
have a radio service shop of my own. I would 

like to correspond with any radio serviceman from 
anywhere. All letters received will be answered 
promptly. -C. S. YEAR (61 Jin. Market, Bedong, 
Kedah, Malaya). 

F.M. QUALITY 
SIR, -Your correspondent Mr. Van der Syde's 

letter in the January issue regarding F.M. 
quality and his remarks regarding ratio detectors. 
prompts me to add that I have noticed several 
unusual effects with these transmissions, including 
that of the attenuation of the lower audio fre- 
quencies. Even allowing for the pre- emphasis of 
the system I feel that there are effects that are not 
easily explained. 

I have enjoyed and constructed amateur radio 
apparatus for over 30 years and I will be the first 
to admit that there are difficulties in making and 
aligning I.F. transformers and ratio detectors of 
sufficient accuracy to make worthwhile F.M. 
receivers at home; the great point being to get the 
spot on zero at the centre of the I.F. passband. The 
effects which I have noticed are, however, 
apparently outside any explanation of this sort. 

For instance, I have noticed that an A.M. 
detector will give a very good reproduction of 
VHF /F.M. on either side of the centre frequency. 
As a matter of fact I have discarded the ratio 
detector and am now using a normal single diode 

crystal detector. I would like to add that the 
results are superior to those formerly obtained with 
the ratio detector. 

Another effect which I have noticed, and which 
may be connected with this aspect of the question, 
is that the VHF frequency modulated transmissions 
(from Wenvoe at least) can often be heard weak 
and distorted at points on the dial other than on 
the normal readings. This effect has been noticed 
on both the VHF /F.M. and on the TV trans- 
missions, although it is more pronounced on the 
former. -T. G. DAVIES (Llantrisant, Glamorgan - 
shire). 

VINTAGE MODELS 

SIR, -I fully agree with all that Mr. J. Mansell 
says in the December issues of P.W. I have 

a truly magnificent receiver -an H.M.V. 442 - 
which was built in 1934. I purchased this set in 
1937 for £3 in working order and the only repairs 
I have had to pay for were a part rewind of the 
mains transformer and a MHD4 valve in 1940; 
and a PX4 valve in 1958. 

The volume and bass response is still as good as 
ever and 1 intend to maintain this set in working 
order for as long as it is possible to do so. -P. J. 
PLATER (Wellington, Surrey). 

Servicing Tape Recorders 
(Continued frorn page 1038) 

The alternating magnetic field created across 
the gap of the erase head serves to demagnetise 
the tape. An ordinary permanent magnet wiped 
along the tape would give more or less the same 
result, and some old machines employ permanent 
magnet erasure, but the " noise " background re- 
maining on the tape is far less by the use of 
an alternating field than by a direct field. Again, 
since the "erasure" signal is above audible limits 
a tape so erased is completely cleared of signal. 

The Basic Domestic Recorder 

The record and replay functions are integrated 
in most domestic machines. Already it has been 
mentioned that the record head works also as 
the replay head and that the bias oscillator also 
serves as erase oscillator. In addition, sections of 
the replay amplifier are used for record. 

This means that there is considerable switch- 
ing on changing from record to replay and vice - 
versa. Moreover, the motor itself is invariably 
coupled in some way to the "record /replay" 
switch, as also is the tape drive capstan. In Fig. 4 
is shoJvn a simplified version of the record /replay 
change -over system. 

(To be continued) 
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- -Club News 
AMATEUR RADIO MOBILE SOCIETY 
Hon. Sec.: G3FPK, 79 Murchison Road, London, E.IO. 

On show on the society's stand at the Radio Hobbies Exhibition 
were a number of pieces of equipment, all loaned by members. 
The stand attracted a large number of visitors, and 59 new members 
were welcomed into the society. 
BRADFORD RADIO SOCIETY 
Hon. Sec.: M. T. G. Powell, G3NNO, 28 Gledhow Avenue, 
Roundhay, Leeds 8. 

Instruction for junior members of the society is given at 7 p.m. 
before all meetings held at Cambridge House and morse classes are 
held when previously arranged. 

Future Events: 
February 13th -Field -day discussion and informal meeting. 
February 27th -A display of members' equipment. 
March 13th -Audio amplifier design and construction, by P. 1. 

Barowitz. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little - 
over, Derby. 

On January 24th members exhibited home -made equipment, 
and on 3Ist the management committee meeting was held. 

The society now has a membership of over 150 after the recent 
enrolment of ten new members. 

The annual general meeting was held on February 7th. 
Future Events: 
February I I th -GSYY Trophy contest. 
February 14th -A discussion on reflectors. 
February 17th -The annual dinner at the Derbyshire Yeoman. 

GUILDFORD AND DISTRICT RADIO SOCIETY 
Hon. Sec.: J. Barker, G3PDX, 35 Benders Rise, Merrow, 
Guildford. 

At the November 24th meeting, members saw the 1960 and 1961 
films of the NFD's and G3NDF also showed a film about high speed 
photography. 

Thick fog caused the car treasure hunt, which had been arranged 
for November 26th, to be abandoned. The Christmas draw was 
held on December 14th but the main subject for the meeting 
was a talk on recording, given by G2BBX. The first meeting in 
tho New Year was held on January I I th. 

It has been decided that for the 1962 National Field Day, the 
society will operate two stations, with G3FZC and G3IAF in 
charge of them. 
HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: G. Sunter, 24 Booth Fold, Luddendenfoot, Halifax. 

Anyone interested in short -wave radio is invited to any of the 
society's meetings. Slow morse transmissions are now sent on 
1900kc /s from 12.00 to 13.00GMT, every Sunday. 

On December 5th, G3ADG gave a talk on efficiency modulation, 
and December 19th was a ragchew night. 

On February 6th members attended the annual dinner. 
Future Events: 
February 20th -Ragchew. 
March 6th -The conversion of surplus equipment by G3MAX. 

MITCHAM AND DISTRICT RADIO SOCIETY 
Hon. Sec.: M. Pharaoh, G3LCH, I Madeira Road, Mitcham. 

G3VK recently gave a talk on the Radio Amateurs' Emergency 
Network, tracing the history and development of the movement 
in the Surrey area. The Christmas meeting was held on December 
15th, which included the Christmas draw and constructional 
contest. The following meeting on December 29th was mainly 
devoted to an RSGB tape recorded lecture with the title, "The 
human machine as a radio operator" and which was illustrated 
with slides. 

On January 12th, A. Gee gave a talk on amateur radio tele- 
printing. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax. 

Recent activities of the society have included an informal 
evening and the Christmas dinner. On January 24th, T. Fawthrop 
gave a talk on tape recorders. 
PLYMOUTH RADIO CLUB 
Hon. Sec.: R. Hooper, 2 Chestnut Road, Peverell, Plymouth. 

The competition on December 6th for the Ernie Hillyard trophy 
was won by J. Fallon. J. Share gave a talk on the erection of beam 
aerials at this meeting. 

On February 7th members discussed preliminary arrangements 
for the National Field Day of 1962. 

T.7. 
m, ^ ,á - : . ..: . .. 

REPORTS OF CURRENT ACTIVITIES 

READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, 9 Holybrook Road, Reading, 
Berkshire. 

The November meeting was very well attended by short -wave 
enthusiasts. 

National Field Day 1962 was the subject under discussion at the 
December meeting of the club. The Annual General Meeting was 
held on January 27th. 

Future Event: 
February 24th -G. Preston will give a talk on useful pieces of 

home -made equipment. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds. 

On January 31st a Fire Prevention Officer from Bradford lec- 
tured members on the subject of "safety in the shack ". 

Future Events: 
February 28th -Aerial problems, by A. R. Bailey. 
March 14th -Radio astronomy, by L. Dougherty. 

Experimenter's POWER PACK 
(Continued from page 1030) 

charging and transistor circuitry is taken off on 
the output side of the A.C. heater fuses, so that 
these serve to protect the D.C. circuitry as well. 
SS, a single -pole change -over toggle switch, selects 
6V or 12V A.C. input to the half -wave copper oxide 
rectifier D4, and S6 functions as on /off switch 
for the D.C. circuit. C13 and C14, together with 
VR2, provide ample smoothing. The author has 
operated a sensitive transistorised tape- recorder 
from this supply, on record and playback, without 
any detectable hum whatsoever. VR2 serves to 
regulate output current and voltage on any par- 
ticular load, and thus also serves as charging 
resistance for battery charging. The monitor 
meters can be switched in at will to read off the 
output voltage and current. If the on /off switch S6 
is momentarily turned off whilst accumulators are 
charging, the charging current will cease, and the 
voltmeter will drop to the true voltage of the 
accumulators on charge, which is, among other 
things, a good indication of the extent of progress 
of charge of a healthy accumulator. Otherwise, 
the ammeter is more important for accumulator 
charging, but if the supply is used for heating 
battery valves, the voltmeter is normally more 
important. Once the heater voltage has been set 
correctly, the meters are free to be switched over 
to measure other outputs, e.g. to set the main 
stabilised H.T. at 120V, if we are dealing with 
battery valves. It is also perfectly permissible to 
"buffer" accumulators with this supply. i.e. to con- 
nect the power supply output and accumulators 
of the desired total voltage in parallel and with 
the same polarity to the consuming valve heaters 
or other load (see Fig. 8). If VR2 is then adjusted so 
that the monitor ammeter reads about the same cur- 
rent as the load consumption is known to be, then 
the accumulators will he neither charging nor dis- 
charging, but merely floating and acting as voltage 
stabilisers of very high efficiency. This is, in fact, 
the cheapest and simplest way of stabilising the 
low -voltage D.C. output. 

(To be continued) 
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SURBITON PARK RADIO LTD 
for POST HASTE -POST FRESSERVICE 

F.M. TUNERS 
JASON F.M. TUNER KITS 

FMT1 Complete with valves 1817.6 
Deposit 27/6 and 6 monthly £1.1.8 

FMT2 Complete lose power 87.17.6 
Deposit 81/8 and 6 monthly 81.4.4 

FMT2 Complete with power £9.16.0 
Deposit 89/- and 6 monthly 11.9.4 

FMT3 Complete less power 89.12.8 
Deposit 38/6 and 6 monthly £1.9.0 rum Complete with power 812.0.0 
Deposit 48/- and 8 monthly 81.6.6 

Power Pack Kit ready drilled chassis £2.12.6 
The instruction book is included In all the above kite, but otherwise is 2/8 
JTV /2 Switched, TV sound, powered 814.15.0 

Deposit 60 /- and 12 monthly £1.1.6 
Mercury 2 as above less power 110.18.0 

Deposit 48/- and 8 monthly £1.4.0 
The instruction book is again included, but otherwise 3/8. 

ARMSTRONG RADIO CHASSIS 
T4B VHF "Purser, oeit powered 628.0.0 

Depent 84.12.0 and 12 monthly 61.13.8 
ST /8 MILE AM /FM Tuner, powered 228.10.0 

Deposit 66.14.0 and 12 monthly 62.1.8 
A7206 AM /FM Radio chassls,baee and treble controls, P.U. lnpote, 

Single ended output stage 623.16.0 
Deposit 84,16.0 and 12 monthly £1.14.10 

Jubilee Mk.2 AM /FM Radio chassis with pub-pull output stage 681.16.0 
Deposit 86.7.0 and 12 monthly 12.8.8 

Stereo 66 AM /FM Radio chassis, single ended output stage, on 
both channels. Separate tone and volume 883.16.0 
Depoeit 68,19.0 and 12 monthly 62.9.8 

Stereo 12 Mk.2 AM /FM Radio chased.. Pugh -pull on both channels, 
separate controls 644.16.0 
Deposit 68.19.0 and 12 monthly 18.6.8 

Individual leaflets giving tall description and technical peolfMUM 
available. 

REQUIRED CHANNELS MUST BE SPECIFIED FOR ALL SWITCHED 
TUNERS 

Aegus Transistor 2 -wave band tuner kit, In attractive -voodoo 
Garr £7.10.0 
Less transistors (0044 and 2 00461 86.10.0 
Book 8 /6. 

READY BUILT TUNER 
F.M. Tuner aligned and assembled, using Philips tuning bead with 

ECC86, EF65, EF83, EZ81 and EM84 and two diodes. 
SELF POWERED. UNREPEATABLE BARGAIN.. £7.19.6 

MARTIN RECORDAIiITS 
We are able to offer for the fleet time, a proprietary range of Reoorders in kit or assembled form. This enables you to take advantage of mass production 
techniques and prices, should you wish to assemble yourself. The Components need are the finest available, with BVA valve., and the decks are the late t 
having all the impruveme to B.8.R. and Collaro make from time to time, beads, eta: The amplifiers are packed in special cartone with instructions 
which enable anyone to build. We are confident you will find these Recorders very good value, they have been built up to standard and not down to a price. 
B.B.R. TIM Monardeek, latest model 3lin. spools CASH 19.9.0 Cabinet for above including 9 a 31n. speaker 66.6.0 

Hire purchase deposit 11.19.0 and 6 monthly £1.8.4 Total kit as above Qum 689.0.0 
Tape Amplifier for B.S.R. deck, printed circuit ready wired, with Hire purchase deposit 86.0.0 and 12 monthly 82.2.6 

ECC88, ECL83. EM85 and EZ81. Complete with all plugs. 
sockets, panels, knobs, etc. The whole amplifier mounts on 
to the deck, making a x1ì- contalned unit-CASH PRICE 88.8.0 
Hire purchase deposit 81.19.0 and 8 monthly 81.6.8 

Cabinet for above intruding 7 x 4in. speaker 84.4.0 
Total kit as above CASH 828.0.0 
Hire purchase deposit 84.10.0 and 12 monthly 81.12.1 
The above recorder can be supplied complete with Mint 
tape assembled and tested for CASH PRICE 126,0.0 
Hire purchase deposit 15.0.0 and 12 monthly 21.10.8 

CoUaro Studio Deck. Very latest model 3 speeds 212,10.0 
Hire porchaae deposit 22.10.0 and 8 monthly 21.7.8 

Tape Amplifier for Studio Deck, with ready wired printed circuit, 
control and input panels, mains and output trace., com- 
plete with knobs, plans, screws, etc., EF86. ECC 8, EMS4, 
Ed 81. 0.481 and 2 EL$4, 3 watte output. Magic eye, Radio 
and Mie, Inputs. EX L/8 socket. Tone control. Can be 
used ice an amplifier COMPLETE CA811 111.11.0 
Hire porchaee deposit 22.7.0 and 0 monthly 81.6.8 

We can supply the above recorder, complete with tape and M10 , 
in a DE LUXE cabinet, assembled for 686.0.0 

THIS MACHINE IS LISTED 841,0.0 BY MAKERS AND IS A VERY 
GOOD BUY. 
Hire purchase depoelt 17.0.0 and 12 monthly £2,11.4 

Tape Pre -amplifier, for recording and playback. as above lees 
output stage, with power eupplee 68.8.0 
Hire purchase deposit 11.14.0 and 6 monthly 21.6.8 

Mierophone for the above recorders, Aeon MIC 40, 261., 8/C plug 416. 
Synohrotape Oto. 600ft. 16/- 61n. 90010. 19/6 

Finest blip. 836ft. 19/6 84 in. 1200ft. 22/6 
Boxed 71n. 1200ft. 22/6 lin. 1800f0. 89/6 

Tape Recorder Speaker Cabinet, corner, 90 e 101n. High elan finish 
in two-tone Grey - Vyoair" 8216.0 
With 9 x lin. high flux speaker 14.0.0 

Marriott Tape Heads, 4 track R /PB and Erase with mounting 
plate for Collate deck PAIR COMPLETE 64,4.0 
List price for this set of heads le 18.14,0, 

GRAMOPHONE EQUIPMENT 
B.B.R. UA14 'l'C8 /H cartridge 

Hire purchase deposit 11.11.0 and 6 monthly 
Collate C60 Autochanger 'O" cartridge 

Hire purehaee deposit 11.13.0 and 6 monthly 
Garrard 'Autoadm" 67/2 cartridge 

Hire purchase deposit 61,17.4 and 6 monthly 
Philips AOt01e New semi -auto player 

Hire purchase deposit £3.28 and 12 monthly 

£7.15.0 
21.4.0 

28.15.0 
£1.8.8 
29.8.4 
81.7.8 

814.3.8 
£1.0.2 

MINI AMP P/W November Inane, Resistors 6 / -, V/C 6/ -. Condensers 
'l'raosi.tors V6/R2 9/ -, 0071 0/8, 007.2 pr. 16/ -. T /T3 18/ -. TIT2 9/9. 

PP9 8/8. Prue studs 1/ -. Speaker 7 x din. 17/6, Group /b 2/9. Ali the above 
B ordered at one time. 24.16.0. Diagram may be obtained from "Practical 

Wireleeé', 51 -. 

CITIZEN P.W. Transistor tuner, December issue. Resietore 6 / -. 
Condensers 11 / -, W/C 3/8, OA70 8/ -, Group boards 2/9 ea., Transistors 
31/- set. Coll set 22 /6, RA7W 12/6 J.R. 12 /8 with trimmers. 

TRANSISTORS 
MULLARD HAVE REDUCED THE PRICE OF MANY TYPES TO 

OCAS 11/., 0045 10 / -, 0070 8/0, OC71 8 /8, 007.2 8/ -, 0075 8/ -. 0076 8/- 
0078 8 / -, 0C181 8 / -. ABOVE ARE THEIR NEW LIST PRICES. WHY 
BUY SURPLUS? MATCHED PAIRS ONLY. Nullard 0072 M 16/- pair. 

- TRANSISTOR SUPERHET KITS - 
"PRACTICAL WIRELESS"POCKETSUPERHET 
OBMOR printed circuit Verdon. Oemor Rod aerial 10 / -, LF.T.e and Oro. 
Colle, 22/8. Oemor Driver, 11/8. Oemor Output, 10/6. Set MULLARD 
transistors, 83/0. 0A81 Diode, 3 /-. J.B. Gang. 11/ -. Trimmers, 2/8 M. Set 
t?ondeneere, 161 -. Set Resistors, 6/8. Ardente Vol. Control. 8 / -. Ardente 
WIC, 3/6. Speaker, 19/10. Hardware, 4/6. Printed Circuit, 9/ -. làps and 
Knob 12 /6. Dial, 6d. Battery PP4, 2 / -. Leaflet giving mull illustrated details, 
1/9. All the above components il purchased at one time 29.9.0. OSMOR 
undertake to align this receiver fora charge of 10 / -. Modification Kit, 10 / -. 
New contemporary cane, 12/8. now included in kit. 

IOWEYRADrr 
WEYMOUTH RADIO 0 Transistor Superhet seing the P50 coll., as they 
advertise in this Journal. P60/IAC Geo. Coil. 5/4. P801200 let and 2nd 
1.F.T.e, 6/7 ea. P30 /200 3rd LF.T., 6 /.. RA2W Rod Aerial, 12 /6. LFDT4 
Driver, 9/6. PCA1 Printed Ctireuit, 916. Instruction Book. 2 / , Set Resistors, 
7/6. Vol. Control D.P., 5/6. Set Condensers. 20 / -, J.B. Gang 11 / -. Beehive 
Trimmers, 1/8 ea. WIC, 8/0. Dial and Knob, 3 /6. Battery PP11, 6/6. 0A81, 
8 / -. Set MULLARD transistors, 58/8. Car Aerial Coupling Coll. 1/- 

4.1 

48 SURBITON ROAD, KINGSTON -UPON- THAMES, SURREY 
Established over 30 years Telephone KIN 5549 

We pay all postage and insurance. All orders despatched same day. Money refund guarantee. 
Hours: 9 a.m. -6 p.m. (1 p.m. Wednesday) We do not close for lunch. Open all day Saturday. 
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MISCELLANEOUS 

ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes. It has 5 octaves, 2 manuals and 
Ndals with 24 stops -uses 41 valves.. 
With Its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 2íd. stamp. 

RECEIVERS & COMPONENTS 

2 METER RECEIVER Type R1392(D) 
95- 155Mc /a 15 valve Superhet, As New 
condition. Still used on many airways. 
D type being later model. Valve line up. 
1st and 2nd RF AMP. EF54, 1st local osc. 
SP61. 2 oso. Multipliers EF54, 3 IF Amp. 
EF39, AGC6Q7, Output 6.75. Muting EA50. 
Noise Limiter EA50, BFO 6.17. Mixer 
EF54, DE Mod. 607, Tuning meter. slow 
motion tuning. Normally crystal con - 
trolld or tunable over 95- 155Mc/s. Power 
Regd. 240, 80 mA. 6.3. 4 amps. Size 19 z 10 
x 10in., £4.19.6, plus 7/6 cary., or as new. 
air tested, £8,19.6, plus 7/8 Carr. Mains 
Power Supplye 1st class condition. £4.5.0, 
or 6 volt Power Unit 19 z 10 z loin., new 
£8.10.0. ALL TESTED 

J. T. SUPPLY 
309 MEANWOOD ROAD, LEEDS 7 

200 MIXED Resistors, 1 -14 watts, Pots, 
Trimmers. etc. 21/ -. Post free. 3 -4 
Kingsbury Arcade, Kingsbury N.W.9. 

TUBES -VALVES -SPARES 
TUBES 6 mon. Guar. FITTED FREE 
9- 10 -12in. 30/ -- 141n. 40/ , 171n. 50 / -. 
VALVES. 611,000 In stock, 1,000 types. 
All set tested before despatch. Examples: 
5UA 4¢1¡6 EBC41 8/- N37 4/8 
5V4 4/6 EB090 4/6 N308 10 /- 
5Z4 4/6 EBF80 6/- PC034 4/6 
6AF8 6/- EB91 2/- PCF80 4/6 
SACS 4/6 ECC81 3/- PCL83 7/6 
6BA6 416 ECC82 4/6 PenA4 5/- 
65E6 4/8 ECC83 4/6 PL38 10 /- 
611G6 10/- ECC84 4/6 PL81 4/6 
63W8 416 ECC8B 4/6 PL82 4/6 
61306 17/6 ECC91 4/6 PL83 4/6 
60316 4/6 ECH35 6/- PY31 4/6 
609 6/- ECH42 6/- P.M 418 
6E25 7/6 ECF80 4/6 PY8I 4/6 
61,18 4/8 ECL80 4/6 PY82 4/8 
6P25 4/- EK90 4/8 PZ30 4/6 
6V8 4/6 EF80 2/- R19 7/6 
8X4 4/6 EF92 4/6 MÚ14 5/- 

705 4/6 FN 8 416 Úp2 4/6 
1002 6/- EL81 4/6 U24 7/8 
1021 3/- EL90 4/6 1325 10 /- 
10P13 6/- EY51 4/6 1337 12/6 
1213617 6/- EY86 4/6 U31 4/8 
201,1 6/- 204 5/- 1235 4/6 
20P1 4/6 2013 4/6 U191 7/8 
20P3 6/- KT38 4/6 U281 6/- 
185ST 12/6 KT68 /8 UL41 4/8 
ß3f{ 4/8 KT81 4/6 ÚL44 6/ /- 
DDT4 5/- KT67 7/6 U118 10 /- 
Most Pre -war 4, 5, 7 and 9 pin valves of 
British. European and Amer can manufac- 
ture, 5/- each. Postage and packing Bd. 
per 

W 
valve. Orders over £1 -free. 

NETRANSISTORS. Red Spot 2/6, 0045. 
0072. 0078. 7/6, 0C35 (1 watt power), 00201 
(Silicon) 20 /-. Postage 3d. each, 
SPEAKERS. 8ßn. 5/, Postage 2 / -. 
LINE OUTPUT TRANS. from 20/ -. 
CONSTRUCTOR'S PARCEL. 2Ibs. assor- 
ted components from TV Sets, resistors, 
condensers, ppoots, electrolytics, valve - 
holders. etc.. 7/6. Postage 2/6. 
VALVE PARCEL. 12 valves. all different, 
as taken out of TV sets, ideal spares, 8/8. 
Poet and Packing 1/6. 
Send stamp with enquiries or for full list 
of 1000 valves, tubes, transistors, etc.. to: 
"ST. JOHN'S RADIO," 3 Jews Row. 
London SWIG, Phone: VAN 8822 

It:11'ES: 6/6 per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower House, Southampton SL, 

London 11' .C.2. 

TRANSISTOR SETS. 0044, 20045. 
0081D. 20081 35,6. 0C44 9/ -. 0045 
8/6. 0071 8/3. XA102 9/.. XA101 
8/8. X13103 8/3. Red Spot 3/8. White 
Spot 4/ , Diodes General 1/ -. 0A79 
3/, OA70 3/.. 0A71 2/9. 0A81 2/9. 
GEX34 2/9. Ear pieces complete with 
plugs and Jacks 100, 250 and high Z 
7/9 each. Min Caps. 1 to 32 MFD, 1/9 
each, P. and P. paid by OHAPPLE 
RADIO. 107 Neasden Lane, N.W.10. 

COMPONENTS, VALVES, Tubes, etc. 
Write or phone for free list. ARION 
TELEVISION. 4 Maxted Road, Peck - 
ham, S.E.15 (New X 7152). 

CLEARANCE AMPLIFIER OFFERS 
High Fidelity 
Push -Pull. 15 
watt. Twin In- 
put. Very high seneitivlty. 
Valves used: 
ECC83 ECC83, 
EL84,LL84,EZ80. 
Negative feed- 
back. Separate 
Bass and Treble 
Controls. 3 and 

15 ohm outputs. Not a kit. Complete and 
ready to work. £7.10.0, plus 7/6 carriage. 

SEND FOR FREE LEAFLET 
STROUD AUDIO 

Bath Road, Stroud, Gloucester 

NEW AND Surplus Valves, fully 
guaranteed. S.A.E. for List. Also 
Reclaimed Valves. perfect, 5/- maxi- 
mum. Genuine bargains, valves 
bought. LEWIS, 46 Woodford Avenue. 
Ilford. Essex. 

MANUFACTURER'S STOCKS of radio 
cores. components and measuring in- 
etrumente for disposal; send for free 
lists, enclosing S.A.E. to: B.E.I., Stock 
Disposals, Gee Street, Heywood, 
Lanes. 

0 KINGSLAND 
ELECTRONIC COMPONENTS 

Stupendous Offers 
51n. Speaker, new. 3 ohms.. 15/9. 
High gain Transistors and Ferrite Aerials 
3/9 each. Diodes, 1,9. All with circuits. 
XA116 Transistors, Ideal LF, amp. 456 k /cs, 
or L.F. driver, gain 12.5, 5/6 each. 
New, lightweight Headphones 2000 ohms, 
General use, adjustable ready for use. 14/6. 
Driver and Output Transformers, sub- 
miniature, 10 /6 pair. Volume controls, 

1 
edgewise 

smiiurr 
movement 

/6 each. 
5K, ZOK, 

Earpieces, crystal, 9/6. Magnetic, 9/.. 
complete with sub -miniature Jack and 
Socket or Jack and Socket, only 3/9. 
P.W. Pocket 6 Transistor Kit. .Complete 
with printed circuit cabinet, transistors 
and speaker. Osmor designed kit and full 
instructions, all parts guaranteed new. 
This is the Kit for the Ambitious con- 
structor. £9.10.0. sfi satisfied return 

pack 
within seven rdays 

if not 
money will be refunded, 7/8, p. & p. 2/6. 
6 assorted voltage droppers. 5/ -, p. & p. 1/6. 
100 assorted condensers, 6 / -, P. & p. 1/9, 
6 volt or 12 volt vibrators, 3/6 each P. & P. 1/6. 
Mike and pick -up transformers ideal for 
baby alarms, 4/6, P. & P. 1/ -. 
6 assorted potentiometers, 5/ -, P. & p. 1/9. 
50 assorted resistances and condensers, 
8 miniature valve holders, 2 tag strips, 40. 
separate contacts each 4/9, P. & P. 1/9. 

182 KINGSLAND RD., SHOREDITCH, 
E.2. Tel: 8110 6572. Sorry! U.K. only, 

March, 1962 

RECEIVERS & COMPONENTS 
(continued) 

A,1. BARGAINS. Post free. 0070. 
0071 5/9. 0072, 0078, 0081 (1/9. 
0045 8/9. 0044 9/9. 00171, 00170 
12/9. 0065 20/ -, 0066 22/ -. 0019 
0018w 42/ -. 2 -0072 13/3. 0A70, 0A79, 
0A81 2/9. 0A91, 0A95 3/3. EF80 
5132, EB91, EF91 1/3. ECL80 4/3. 0'1 
1/9. 1021 2/3. RTO, crystal mikes 
hand /table 19/6. Few last month's 
bargains available. Let us quote for 
any of your needs. C.W.O. A.1 RADIO 
COMPONENTS. 14 The Borough. 
Canterbury. Kent. 

ELAC SPEAKERS 3 ohm 
5in., 716; 8in., 91 -; 7 x 4in., 1016. 

BUMPER PARCEL 
100 resistors, 100 condensers, 100 cartridge 
fuses, 6 potentiometers. Small transmitter 
chassis, less valves. 6 paxolin panels, two 
B.C. lamp holders, 2 rotary toggle switches, 
3 mains droppers. 

ALL FOR 20/- 
Photostatic copier with instructions. 
Brand new with instructions and electronic 
timer 1 to 30 seconds, less bulb, 801-. 
Potholing helmet lamps, electric with 
battery case and spare bulb fitted, new 
boxed, 1716. 

Everything Post' Free. 

NICHOLLS, 33 -35 Carrington Field 
Street, Higher Hillgate, Stockport. 

" HEATH KITS " can now be seen In 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. PW /7/2, 138 
Lewisham Way, S.E.14. Tideway 6866. 

TELEVISION TUBE SHOP 
now stock 

Tubes for every make of set 
OVER 600 TUBES IN STOCK 

2 inch Mullard type ... 44. 5,0 
2 inch Mazda type .. ... 44.15.0 
4 inch Mullard type ... 45. 5.0 
4 inch Mazda type ... ... 45.10,0 
5 inch Mazda type .. ... 45.15.0 
6 inch G.E.C. & Mullard type 46.12.6 
7 inch Mazda & Mullard type 46.10.0 
7 inch G.E.C. & Brimar type 46.15.0 

21 inch Mullard type E8. 0.0 
Add Ici- for insured carriage to your 
door within 48 hours, or 51- via B.R.S. 
Terms E2 down (plus carriage). 
All tubes tested before despatch and 
guaranteed for 12 months. Guarantee 
cards enclosed with each tube. 
New Purchase of II0 °, 17. inch 
tubes - 
Slight mark, Guaranteed for 12 months. 
Mazda CME 1703 replace AW43 -88 
GEC7405A ES 

Shop Soiled 'ridges. 
(Slight scratches or marks). Guaranteed 
12 months. Ideal for second set. 12in. 
3/18, 3/31 3716. MW3I -74 501 -. 14ín. 
MW 36-44 5216. CRMI41 551 -. 17in. 
CRMI71, MW 43- 64601.. 
Others available from time to time. 
Please enquire old bulb required. 
Service Engineers 
Our Rebate Scheme shows real savings 
-send for details. 

Television Tube Shop 
48 Battersea Bridge Road, S.W.I I 

BAT 6859 
Just South of the Bridge. Open 

Saturdays. until 4 p.m. 
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FOR SALE 

SEND ONLY 5/ -. Sensational com- 
ponents parcel, value over £1. New 
R's. C's Pots, etc, containing at least 
one new Transistor or Valve. While 
they last send immediately. P.P. 1/ 
extra. W. P. ELECTRO SALES. c/o 33 
Nelson Street, Southport. Lancs. 

AUDIO. America's foremost journal. Year's subscription 35/.. Specimen 
copy 4/ -. Every American radio 
journal 

ILLEN LTD. Dr (Dept. 9 Drapers 
Gardens, London E.C.O. 

100 BAYS of Brand New adjustable 
Steel Shelving, 73in. high by 34in. 
wide by 12in. deep, stove enamelled 
dark green. Sent unassembled. Six 
shelf bay L3/15/0. Sample delivered 
free. Quantity discounts. N. C. 
BROWN LTD., Eagle Steelworks, 
Heywood, Lancs. Tel.: 69018. 

MAKERS' SEALED CARTONS 
GARRARD R.C. 210 ... ... E9. 8.6 
NEW GARRARD "AUTOSLIM" 

4 -SPEED CHANGER ,.. . -. E8. 5.0 
B.S.R. UAI4 j ,)E ... L7.15.0 
B.S.R. TU9 ... ... E4. 5.6 

Valves, Transistors, Condensers 
Etc, Etc. 

AUTUMN LIST NOW READY 

H. F. JAMES 
21 Claremont Road, Twickenham, 

Middlesex. 
Tel. POPesgrove 3579. 

ITV CONVERTERS, Stirling, Aerialite 
50/- post paid. O.D.B., 25 Ramshead 
Approach, Leeds 14. 

100 MICRO -AMP METERS, brand new 
and boxed, manufactured by well - 
known maker, 4iin. x 3 }in. - 350 
ohms Internal Resistance. Scaled as 
follows: 0-30 MW., 0 -1 Watts, 0 -20 
Watts, 0 -12 Volts, 0 -200 Volts, 0 -100 
Micro -amp. A first -class instrument at 38/6. Limited supply only. 100 
Micro -amp Meters 29in. round - 620 
ohms Internal Resistance. Few only 
at 22/6. Mains Transformers, size 
2 1ín. x 2 9in. x 2 }in. Input 0- 200 -220- 
340 volt. Output 250-0-250 volt. 25mA. 
0 -6.3 volt, 1 amp 8/6. Orders over £1 
post free -under add 1 / -. BOLD & 
BURROWS LTD., Verulam Road, St. 
Albans, Herts. Telephone St. Albans 
50717. Personal callers welcome. 

ASK your dealer for American Ferro - 
dynamics. " Brand Five " Recording 
Tapes -the best tape value) 

MORSE TRAINING RECORDS. The 
latest Rhythm Method of teaching 
morse is the quickest and cheapest 
known. For full details and special 
beginners offer. S.A.E.: " MORSE - 
REC ", 45 Green Lane, Purley, Surrey. 

CABINETS, 
EQUIPMENT 
& SPEAKERS 

Write for 
CATALOGUE 

A. L. STAMFORD Ltd, 
Dept. 8.80. 

Y4 Weymouth Tenace 
London, E.E. 

WANTED 
WANTED NEW valves and transistors, 
any quantity S. N. WILLETS, 43 
Span Lane, West Bromwich, Staffs. 
Tel.: WES 2392. 

NEW VALVES bought, state price. 
A.D.A. MANUFACTURING CO., 172 
Alfreton Road, Nottingham. 

A PROMPT CASH OFFER for your 
surplus Brand New Valves. Speakers, 
Components, Test Instruments, etc. 
R.H.S.. Beverley House, Mannvllle 
Terrace. Bradford 7. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED, TEST GEAR. Meters, 
Valves, Components, Communication 
sets, Amplifiers. HUGGETTS LTD., 
2 -4 Pawsons Road, West Croydon, 
Surrey. 

NEW VALVES WANTED 
Any type, any quantity 

CASH PAID 
R.S.T. 211 Streatham Road, 

Mitcham, Surrey. 
Telephone: MITCHAM 6201 

SOUND RECORDINGS 

RECORDING TAPE, save up to 80% 
send for list: also 50 second -hand 
recorders in stock. E. O. KINGSLEY 
& (,0., 132 Tottenham Court Road, 
London. W.I. EUS 8500. 

THE FAMOUS "TELEFUNKEN" 
TAPE HEADS. 30/20 Res. TWIN 
TRACK. RECORD /REPLAY AND 
ERASE BRAND NEW 301- The Pair 

LIST 5 Gns. 

A Fanthorpe Ltd., 6 -8 Hepworth 
Arcade, Hull, Yorkshire. 

SERVICE SHEETS 
SERVICE SHEETS. Radio and TV 
4/- each. List 1 / -. All orders des- 
patched on day received. Also 
manuals for sale and hire. S.A.E. 
please. SULTAN RADIO, 29 Church 
Road, Tunbridge Wells, Kent. 

SERVICE SHEETS, Radio, TV, 5,000 
models. List 11 -. S.A.E. enquiries: 
TELRAY. 11 Maudland Bk., Preston. 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. - JOHN 
GILBERT RADIO. 20 Extension, Shep- 
herd's Bush Market.. London W.12. 
(Phone: SHE 3052). 

SERVICE SHEETS (continued) 

SERVICE SHEETS for all makes of 
radio and TV. 1930 -1962. Prices from 
1/- with free fault -finding guide. 
Catalogue of 6,000 models 1/6. 125 
Radio /TV sheets covering 370 popular 
models 20/ -, S.A.E. inquiries HAMIL- 
TON RADIO, Western Road. St 
Leonards, Sussex. 

38 SET WALKIE TALKIE 
CIRCUIT INFORMATION 

Alignment procedure. Faults. Componente 
Diagrams etc. P.O. 5/ , 

18 SET TRANSMITTER RECEIVER 
CIRCUIT INFORMATION 

Description Operation. Values. Diagrams, 
Tests, etc., P.O. 6/ -. Your address in block 

capitals, please. 
CAMPBELL 

Everland Road, Iluucer ford, Berks. 

EDUCATIONAL 
THE Incorporated Practitioners In 
Radio and Electronics (I.P.R.E.) Ltd., 
Membership Conditions booklet 1/- 
Sample copy of I.P.R.E. Official 
Journal 2/- post free. Secretary, 20 
Fairfield Road. London, N.8. 

ELECTRONICS 
Key to YOUR future? 
An exciting career - A new Hobby - 

Your own spare or 
full -time BUSINESS( 

New experimen- 
tal course in- 
cludes big kits 
for building test 
gear and a com- 
plete AM /VHF 
receiver. 

FREE brochure from 

RADIOSTRUCTOR 
DEPT. E77, READING, BERKS. 

WIRELESS. See the world as a 
Radio omcer in the Merchant Navy; 
short training period: low fees; 
scholarships, etc., available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE, 
Coletn Bay. 

- -b ± q2-4ac 
2a 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

I IF Dryden Chambers, Oxford St. 
London, W.I. 

Name 
Address 

- -u 
(Continued on next paste) 
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EDUCATIONAL (continued) 

" HOW AND WHY " of Radio and 
Electronics made easy by a new. non- 
mantis practical way. Postal instruc- 
tion based on host of experiments 
and equipment building carried out at 
home. New courses bring enjoyment 
as well as knowledge of this fascinat- 
ing subject. Free brochure from: 
Dept. P.W., 12 RADIOSTRUCTOR, 
Reading. 

Radio 
Television 

tic Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
R.T.E.B., etc. Also Practical 
Courses with equipment. No 

books to buy. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
(Dept. S41), Intertext House, 

Parkgate Road, London, S.W.I I 

LEARN RADIO AND ELECTRONICS 
the new and practical way! Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new, enjoyable and 
interesting way. Construction, ser- 
vicing and fault -finding on equip- 
ment made easy for the first time! 
No previous experience needed. No 
mathematics used. Free brochure 
from: Dept. 11 P.W. RADIO - 
STRUCPOR, Reading. 

SITUATIONS VACANT 

UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 

ATOMIC ENERGY 
ESTABLISHMENT, WINFRITH 

Vacancies exist at the A.E.E., Winfrith, for 
ELECTRONIC and 

INSTRUMENT MECHANICS 
Applicants should have experience of 

electronic equipment and industrial process 
contra) instruments, and of work involving 
fault diagnosis, repair and calibration for a 
wide range of instruments used in nuclear 
reactors and associated experiments. The 
work requires a good knowledge of instru- 
menu for measuring and automatically 
controlling flow pressures and temperatures 
of liquids and gases, as well as pulse tech- 
niques, wide band and D.C. amplifiers, 
counting circuits and associated test 
equipment. 

Excellent working conditions including 
sick pay and pension scheme. Housing may 
be available to the successful applicants, 
but this would be determined at time of 
interview. 

Further details and an application form 
may be obtained on request from 

THE LABOUR DEPARTMENT, 
4.E.E., WINFRITH, Dorchester, Dorset, 

quoting ref. IM /IAN. 

March, 1962 

Fly as an 
Air Electronics 

Officer 
in the R.A.F. 

The domain of the Air Electronics Officer is the whole range of 
electrical and electronics equipments in an operational aircraft. 
This covers high frequency long range communication equipment 
(both voice and wireless telegraphy), VHF communications (short 
range radio telephone), ASV (air to surface vessel) radar, and the 
`black boxes' for the electronic defence of the aircraft. 

Having completed your highly- specialised training courses - 
during which you do about 123 hours flying, including two flights 
abroad -you fly in the V- bombers of Bomber Command or on 
Coastal Command reconnaissance. 

You are a key man doing a key job - where success 
depends entirely on your own skill, training and flexibility. There 
is nothing run -of -the -mill about it. You have a career you can 
be proud of -and there lies satisfaction. 

You are well paid from the very beginning -you earn £950 as 
a Flying Officer of 2r. At 25 as a Flight Lieutenant, drawing full 
allowances, you could earn over £1,750. You travel the world, 
meeting old friends on almost every airfield, making new friends 
wherever you go. You live well in the Officers Mess, and have the 
opportunity of taking part in almost any sport you can name. 

If you are under 26, fit, and hold or expect to gain, G.C.E. at 
'O' level (or equivalent) in 5 acceptable subjects including 
mathematics and English language, you are eligible for a Direct 
Entry commission. Write for further details, giving date of birth 
and educational qualifications to Group Captain J. A. Crockett, 
R.A.F., Air Ministry (PW 841s) Adastral House, London, 
W.C.1. 

THE FUTURE IS WITH THE R.A.F. 

. ..w.r...... ---- ...«r.......... 
.... 

The Royal Air Force 
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SITUATIONS VACANT (continued) 

ADVERTISEMENTS 1063 

Training for engineers 
in the 

Electricity Supply Industry 

The Electricity Supply Industry employs 18,000 electrical and 
mechanical engineers in all parts of England and Wales. They 
are responsible for generating electricity in the power stations, 
transmitting it over the Grid, and distributing it throughout the 
country. To keep this key force up to strength as older staff 
retire and sales of power rise, the industry needs each year to 
recruit sdveral hundred young men to its technical training 
schemes. 
Five -year apprenticeships are available to school- leavers who 
hold either a good Ordinary level G.C.E. including maths, 
English and science, or two Advanced level passes in maths and 
physics, plus a good G.C.E. at "O" level. Training is by means 
of planned practical experience, combined with day or 
"sandwich" release leading to an engineering qualification. 
Two -year traineeships are offered to graduates holding a degree 
in electrical or mechanical engineering from a British university. 
Training provides extensive and varied practical experience and 
satisfies the requirement of the professional institutions. 
Traineeships are also offered to holders of an engineering 
diploma, and their training will be planned to take into account 
their previous practical experience. 
On satisfactory completion of training, all apprentices and 
trainees are guaranteed employment in this essential and 
expanding industry. A wide range of careers is available, in 
many types of engineering, including research and commercial 
development. 

For further information write to: 
The Education and Training Officer, 
The Electricity Council, 155 Winsley Street, London, W.1 

SITUATIONS VACANT (contd.) OFFICIAL APPOINTMENTS 

CITY AND GUILDS (Electrical, etc.) 
on "No pass -no fee " terms. Over 
95% success. For details of Electri- 
cal Engineering. Applied Electronics. 
Automation, eto., send for our 148 - 

free and page handbook, 
(Dept. 242A), 29 

p 
Wright's 

Lane, London, W.8. 

TV AND RADIO, A.M.Brit.I.R.E., 
Olty and Guilds. R.T.E.B. Cert., 
etc., on ' No pase -no fee " terms. 
Over 95% successes. For details of 
exams and courses (including 
practical apparatus) in all branches 
of Radio. TV and Electronics. write 
for 148 -page handbook, free. B.I.E.T. 
(Dept. 242G). 29' Wright's Lane, 
London, W.8. 

A.M.I.Mech E., A.M.Brit.I.R.E., City 
and 'Guilds. O.C.E. etc., brings high 
pay and security. " No pass - no 
pay terms. Over 95% successes. For 
details of exams and courses in all 
branches of Engineering, Building, 
E:ectronics, etc.. write for 148 -page 
handbook, free. B.I.E.T. (Dept. 242B), 
London W.8. 

BUCKS WATER BOARD 
INSTRUMENT AND RADIO 

MAINTENANCE ASSISTANT 
Applications are invited from persons ex- 

perienced In the design and maintenance of 
Electronic and VHF Radio Equipment for 
the above post. 

Temporarily the work will be based near 
Tring, but later this year a new workshop 
will be completed at Head Office (Aylesbury) 
and a new house will be available if required. 

The post is permanent and superannuable 
for the right man after a qualifying period 
and the commencing salary will be in the 
range of I1825-C910 per annum , according 
to experience. 

Please apply in writing to the under- 
signed not later than 28th February, 1982: 

R. POWNALL, Engineer and Manager. 
BYRON ROAD, AYLESBURY. 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES IN 
MINUTES from the great book "The 
Principles of TV Receiver Servicing 
10/8 all book houses and radio whole- 
salers. If not in stock, from Secre- 
tary, I.P.R.E., 20 Fairfield Road, 
London, N.8. 

EDDY'S (NO TM) LTD. 
116 Alfreton Road, Nottingham 

New or Surplus VALVES 
Guaranteed and Tested by Return Post. 
AC2/ MUI4 7/- 615M 413 

PENDO OZ4 S1I1 617G 5/- 
716 PY8I 6111 6K7G I/II 

CIC 916 PY82 613 6K8G 516 
CY31 916 PZ30 916 6Q7G 5/II 
DM70 6111 PCL84 1216 6SA7M 519 
DF9I 316 PCL85 1216 6SG7M 419 
DF92 316 PEN36C 81- 6SL7GT 616 
DK9I 516 PEN46 5111 6SN7GT 413 
DL93 4111 R19 1516 6U4GT 12/6 
DAF9I 4/f SP6I 216 6V6G 419 
EAC9I 419 TDD4 716 6V6GT 61- 
E834 1/6 TY86F 1116 7C5 616 
EB4I 4111 U26 101- I OF I 616 
EB9I 316 VP23 616 IOPI3 916 
ECC8I 5/3 VT52 216 12A6 51- 
ECC82 5111 105 716 12AH8 12/6 
ECC85 6111 IL4 316 I2AH7 2/6 
ECH42 7/9 IRS 516 12AT6 7/6 
ECL82 91- 1S5 4/9 12AK7 S13 
EF36 31- I14 316 12Q7 513 
EF37 4111 3M 4/11 I2K8 1216 
EF37A 5/11 5U4G 419 12BH7 10111 
EF39 5111 5Z4G 716 20D1 8/6 
EF40 12/6 6AC7 41- 20P1 916 EF42 716 6AU6 10/6 20P3 13/6 EF50 1/9 6AGS 316 

25A6G 81- EF91 316 6BW6 716 
EF92 4/6 6BW7 7/6 25L6GT 816 
EL32 6111 6CH6 W- 30PLI3 1316 
EL38 1216 6C4 316 35W4 6/9 
EL85 7/6 6C5 419 SOCD6G 
EL9I 4/6 6F6M 6/6 2916 GTIC 41I1 6F13 6/1I 
HL23DD 616 6FI5 8f6 80 6111 

KT33C 616 6F33 616 954 116 
KT36 916 615G 219 955 316 
L63 5/11 6J5GT 3/9 956 216 

BUILD YOUR OWN 
CAR RADIOS 

7 Transistors 
Long and Med- 
ium Waves. 
Two watts output RF 
stage and auto- 
matic gain 
control. (6 or 

12 volts, please state). Supplied with 
full instructions at 
Size: 71x7 }x2fin. IO2 cas 
Speaker 17111 extra (7 x 4 ellipt) if 
required. Postage and packing 51- 
extra per kit. 

POCKET RADIO. 2 Trans. with speaker, 
wiring diagram and full instructions, com- 
plete, 2716. Batt. I/ -. P. & P. 2/, 
NIFE ACCUMULATORS. I.25v, Size 
3 x 21 x fin. 7 amp hrs., weight 13 ou. 2111 
each. P. & P. 2/ -, one only add 9d. per cell. 
VIBRATORS. 12 volt, 4 pin, 4111. 6 volt, 
4 pin, 8111. Post 1/6. 
THROAT MIKES, 2/- ea. Post 10d., could 
be used for electrifying musical Inst., etc. 
GERMANIUM DIODES, 9d. each, 
71- dozen. Post 6d. 
DIMMER SWITCHES. Ideal for train 
speed regulators, 1/I1. Post I/3. 
HEADPHONE CORDS. 6 ft. 1111 P.9d. 
MORSE TAPPERS. Plated contacts, 
adjustable gaps, heavy duty, 316. Post 113. 
JACK PLUGS. Standard, I /11. Post 9d. 
LUXEMBOURG AERIALS, 3111. Post 
6d. No technical knowledge required. 
V.H.F. AERIALS, 61I I. Post 10d. Easy to 
8t. No technical knowledge required. 
All Above are New and Guaranteed 
Any parcel insured against damage in transit 
for only 6d. extra per order. All uninsured 
parcels at customer's risk. Post and packing 
6d. per valve extra. C.W.O. or C.O.D. 
only. C.O.D. charge 31- extra. S.A.E. with 
enquiries. 
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ROME RADIO OF mere/,IAM (Dept. 
P), 187 London Road, Mitcham, Surrey. 

MIT 3282 
Shop hours 9 a.m. to 6.30 p.m, Wed. 9 c.m. to 1 p.m., 

PHILIPS AG1016 HI -FI 
STEREO GRAM. UNIT 

! 

? 

' ¡ 
j 

.`` 
i,: . 

New New 4-speed record unit specially de- 
signed for the Hi -Fi enthusiast building 
his own radiogram. Superb reproduc- 
Lion of mono and stereo records of all 
sizes. Precision engineered, robust con- 
struction, aros lifting and lowering device, 
negligible wow or rumble. Compact and 
easy to install. Send for full details. 
PRICE I3; Gns. Post 3/6, 

WE ARE ACTUAL 
STOCKISTS FOR 

HEATHKITS 
INCLUDING THE WONDERFUL 
EWI ELECTRONIC WORKSHOP. 
This is like an electronic "Mecanno" 
set, 20 different exciting experimentsr7.. 
with this one kit including transistor 
radios, intercom sets, electric eye, 
burglar alarm, TV silencer, etc. No 
soldering, no tools required. Learn 
the basic principles of radio this easy 
and absorbing way. Ideal gift for a 

youngster. Kit complete with circuit 
boards, transistors, speakers, ear- 
phone, photo electric cell, relay 
resistors, condensers, and very com- 
prehensive instruction manual. 
PRICE £7.18.0 Post paid- 

SIGNAL GENERATOR 

<< 

..,.r ;S,,.,»- ..r 
` ` 

+ 
F 

t¿ 
,f¡ 1- 

' 

ff d LYE' R. 
` 

struments available in the world. Accuracy 
than 2% on all ranges. RF output 
unmodulated. Audio output 1 Kc 
under 2 lb. and size only 611, x 4)ins. 
test instrument for all engineers and 
PRICE E7.12.0 Complete with 
and .ackin_ 1 6. 

Completely 
portable 
transistor 
signal gen- 
erator cov- 
eying 200 
Kcls to 220 
Mc /s in 
eight ranges. 
Built to 
h i g h e s t 
standard s 
and thefinest 
value in in- 

better 
modulated or 

/s. Weighs 
An essential 

constructors, 
battery. Post 

S J SUPER 
CATALOGUE 

170 PAGES 

600 PICTURES 
5000 ITEMS 

Plus 9d. post. 

TRANSISTORS 
BRAND NEW MULLARD TRANSISTORS. 
Each one individually boxed and perfect. Why 
risk inferior results with "surplus" transistors 
when the very best can be obtained at these new 
low prices. 
0C44, 11/ -: 0C45, 10/ -; 0070, 6/6; 0071, 6/6; 
0072, 8/ -; OC75, 8 / -; OC76, 8/ -; 0078, 8/ -; OC 
81, 8 / -; 0C170, 13/6; 0C171, 14/6; 0A70, 0A79, 
OAS' diodes all at 3/- each. 
Matched pairs of output transistors and OA79 
diodes available. PLEASE ADD 6d. POST TO 
ORDER. 

P.W. BLUE -PRINTS 
All parts in stock for these designs 
including "TUTOR ", "MINI- AMP ", 
"CITIZEN ", "TRANSISTOR SIX ", 
"MINUETTE ", Etc. 

DETAILED PRICE LISTS 
ON REQUEST 

FREE T O A MB / T/ O l/S EH O/l I/EER S 
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative t56 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS -NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than Lzs. 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. 
S.M.I.M.I. 
A.I.o.6. 

A. F. R.Ae.S. 
B.Sc. 

A.M.Brit.I.R.E. 
City 6 Guilds 

Gen. Cert. of Education 
Etc., etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE/21), 29 Wright's Lane, London, W.8 

EQUIPMENT 
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 i Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
B.I.E. T.(incorporat- 
ing E.M.!. Institutes) 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

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 _.__.- .- ____-- -M- - 

ADDRESS _,...- .,...._ .,..,._,.__..._ 

r 

SUBJECT OR EXAM SE 21 
THAT INTERESTS ME -__....._._.. .........._ .............._.__.. 

THE B.I.E.T. IS THE LEADING- ORGANISATION OF ITS KIND IN THE ORLD 
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TRY ANY THREE BOOKS 

ON NO RISK FREE TRIAL 

No. 9 

Pin -Point 
Transistor 
troubles in 
12 minutes 

Trouble -shoot every type 
of circuit in ALL tran- 
sistorized equipment! 626 
pages: hundreds of illus- 
trations; 120 check 
chanta. 47/8. 

No. 39 LOOK! NOW YOU CAN TAKE A COURSE 
IN RADIO AND ELECTRONICS FOR ONE TENTH 

THE USUAL COST] 
By special arrangement, we are able to offer for the 
Bret time a new comprehensive course consisting of 
85 lessons bound Into a manual size Min. 111n. Each 
page is divided Into two columns. A wide column 
features the usual text, while a narrow column hat 
the instructor's comments, helpful suggestions, 
additional pleturee and remarks to simplify the 
difficult parts. We feel that many readers of 
Proetieol Wireless who require a Miele course Of 
Instruction will find this manual of considerable 
assistance in their studies. 218 pages. Paper covers. 
Cash price 86/ -. Time payment price 10 /- cash with 
order and two monthly payments of 13 /S. 

liìlíS111t 6ikdiìt# 

No. 8 

Pin -Point 
TV Troubles 

in 10 minutes 
Find the exact sound of 
picture trouble In ANY 
TV set from 700 possiblli- 
uee, SOO Pages: BOO dia- 
grams; check charte, 81/6. 

No. 10. REFRIGERATION SERVICE MANUAL. 
H. P. Manly. 
Learn Refrigeration! This manual Is a course in itself. 
Packed with solid Information to enable you W de 
that repair Job yourself. Used by many leading 
refrigeration firms as standard reference. Features 
364 pages together with 157 Illustrations, bound in 
cloth. An excellent buy at only 24 /- plus postage 

No.1 SPECIAL OFFER! COYNENLEMEN- 
TARY PRACTICAL RADIO -TELEVISION SET OF 
THREE VOLUMES. total 1.038 pages. sturdy Vinyl 
washable covers. 28.12.8d. the set. 
These three volume. present the principles of eon - 
etnsctmn. operation and testing of radio and tele- 
vision equipment in a SIMPLE, EASY TO FOLLOW 
manual. Every subject lo explained COMPLETELY 
-while at the same time keeping It brief and to the 
point. 

You will find hundreds of photos, charts, diagrams, 
etc., In these books. These have been provided to 
make it easier to understand the explanations. To 
Pit Mil menial otter. send no money now, then 12/6, 
pica postage after firer examination, and 20 /- 
per month, 

LIMITED OFFER! ACT NOW! 
Just mail coupon (or free trial. After 7 days send 
only low price or return books and pay nothing. li 
you keep more than one brook, send £1 after 7 days 
and al eaoh womb until completed (maximum three 
books value at exceeding £5.0.0). To boy one book 
.end one -half in 7 days, and one -half in 30 days. 

te 
To 9IM TECH BOOK COMPANY (U.K.) 
Mail Order Division, DEPT. AD, Deters Mill 
West -End. Southampton. Hanle. 

Please send me the Elementary Radio TV Set 
as per special offer. 
RUSH (Insert Book number here) ( ) I ) 

) 

u Tlek here O enclosing full price, we pay post- 
age. Same 7 day money -hack gnerentee. 

Name_... -..__. .... ...__._...._........._......_._ 

Postage shames( Orders up row ss allow 118. 
ES nr over allow 2/ -. OVERCRA6 ORDERa 
PROMPTLY SHIPPED on receipt of full 
mount. game guaranteed satisfaction. 

5 

R 
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RADIO CLEARANCE LTD. 
The oldest Component Specialists in the Trade 

27 TOTTENHAM COURT ROAD, LONDON, W.I. 
Telephone. MUSEUM 91158 

TRADE ENQUIRIES INVITED EST. 30 YRS 

IN 

IS 

A 

li- 
satisfied 
demand. 

The 
looking 
performance. 

Study 
cannot 

THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE 

"CONTESSA" 
VOTED BEST OF ALL 1i 

1r 

really remarkable 2 -Band 1I-t - i 

Transistor SuperhetKit- 25,000 ¡' t-= r 

customers and still in huge F/i Oliy( 

S,, '4 ). 
Contessa is the professional °4 r 

set with the professional r,:=. "' 
le 

. Via¡ p ": 

N.. 
. 

, 
these brilliant features which 

be found in any other kit- 
Waveband coverage of 530 kc /s to 1,620 ke /s and 160 kc /s to 270 ke/c. 
Assured reception of at least n dozen stations In daylight! 
Large clearly -calibrated station -named dial. 
Internal high -gala. Ferrox aerial. 
5 : I ratio slow motion tuning. 
Fitted With the latest 12,000 -line high flux loudspeaker. 
Power of 410 milliwatts from the single -ended push -pull final stage. 
Specially designed aerial matching coil for use in a CAR- 
Only first-grade fully guaranteed matched transistors and diodes are 
Used. 
Double tuned IF transformers for maximum gain and knife -edged 
selectivity. 
Fully drilled printed circuit panel marked with component numbers. 
The two -colour case measures 10 x 71 x 31 in. and weighs approx. 4 lbs, 
when assembled. 
Battery lasts 4 months with normal usage. 
Book supplied with detailed assembly instructions, diagrams and 
circuitry. 
Anyone can build this set-everything supplied just a soldering iron 
required. 

Inclusive price for all associated components, cabinet and battery, complete 
z In every detail, or our BUY AS YOU BUILD SCHEME. errs Varte sold 

separately. Bend for comprehensive des- 
criptive Manual and Parts List, 3/8 post tree = 

Plus 3/8 P. &Pkg. 

eagerly 

'MALI.] 
features 
grade 
In 
circuit 
loudspeaker 
available. 
Red 
The 

STAMPED 

And now this is what you have been 
waiting for- 

"CAPRI 
1.. -cjia0- 

THE CAPRI 
A 61171AIURE pocket transistor kit that 

works, retaininngB the most attractive 
01 the famous " Contessa'. SIX first,- 

Mullard transistors and diode are employed 
a highly sensitive superhet MW and preset LW 

embodying the most modern design practice. A special ¿fin. 
provides surprising volume and a personal earpiece scoket 

An attractive two -tone plastic case is supplied in two colours. 
or Ivory/Blue, the full constructional details being given with each 
total MEASUREMENT'S of the "Capri" are li x dl x Iiln. 

SEE AND HEAR A WORKING MODEL TODAY 

high gauss 
is also 
Ivoryi 

set of parta 

Inclusive price for all associated components. / w'O.O ease and constructional data. Complete n every 
detail on our BUY AS YOU BUILD SCHEME. 
ANY PARTS SOLD SEPARATELY. 9 v. battery Pius il- l'. &Pkg. 

and ADDRESSED ENVELOPE with any enquiry please. But regret 
no lista or catalogues-our stocks move too quickly! 

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 
Terms of Business: 

CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10 / -. 
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D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, mains 
trans.. F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- 
able Speed regulator and circuit. For 
200 -25O V. A.C. mains. Suitable for Electric 
Trains. Limited number available at 33/9. 

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

EX. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H. 50 ohms, Parmeko 8/9; 
100 mA, 5 H. 100 ohms 3/11; 150 mA. 
10 H. 50 ohms 9/9; 80 mA. 20 H. 900 ohms 
5/9; 120 mA, 12 H, 100 ohms 8/9; 50 mA. 
50 H. 1.000 ohms 6/9: 100 mA, 10 H. 100 
ohms 8/9; 60 mA. 6 -10 H. 2.50 ohms 2/11 

HI -FI IO WATT AMPLIFIERS 
Brand new. Manufacturer's discontinued 
line. Fitted latest Muilard valves. Dual 
Inputs for "mike" and gram., etc. Bass 

nd a Treble Controls. High sensitivity and 
quality. Output for 3 ohm or 15 ohm 
speaker. For 230 -250 V. A.C. £7.19.6, Carriage 7/6. 

SELENIUM RECTIFIERS 
F.W. BRIDGE H.T. Types H.W. 

8 /12v. 1 a... 3/11 150 v. 40 m.a... 3/9 
6112 v. 2a... 8/11 250 V. 50 m.a... 3/11 
6/12 v. 3a... 9/9 250 v. 60 m.a... 4/11 
6/12 v. 4a... 12/3 250 v. 80 m.a... 5/11 
6/12v. 6a... 15/3 250 v. 250 m.a... 11/9 
6/12 v. 10 a. .. 25/9 CONTACT COOLED 
6/12 v. 15 a... 35/9 250 V. 80 m.a. H.W. 
24 v. 2 a. .. 14/9 8/11. 250 v. 60 m.a. 

F.W. (Bridge) 8 /11 

EX. GOVT. MAINS TRANSFORMERS 
Primaries 200 -250 v. 50 c.o.s. A.C. 
250 

V. 6 Á 6 2a 2s . .. 11/9 
270-0-250v. 600 A 6.3v. 7a. 5v. 8a .. 22/9 
300- 0 -300v. 60mA 6.3v. 2a ..12/11 
300-0-300v. 100mA 6.3v. 2a 6v. 2a .. 18/9 
3.500v. 5mA 2v. 2a .. 39/9 
0- 35-40- 45 -50v.. 300mA 8.3v. 3a .. 17/9 
12v. 20a. (carr. 7/8) .. .. .. 49/9 

PORTABLE TRANSISTOR RADIO 
DESIGN with 7 x 4in. loudspeaker and Car 
Aerial Socket. Attractively designed and 
covered cabinet size 8 x 10i x lin. Gold 
dials with revolving perspex covers. M. 
and L. wavebands. Six first grade Brimar 
follow instructions 

Printed Circuit. Easy 
2/6. follal ist 

only 
diagrams. 2/6. 

Total cost of parts dell 
all 

8, cari. 3ís. 
Demonstration models at al branches. 

COMPLETE. POWER PACK KIT, 19/11. 
Consisting of Mains Trans.,MetalRectifier 
Double electrolytic. smoothing choke, 
chassis and circuit. 

250v. 
For 

6.3 
A.C. 

mains. Outputs 260v. f30 mA, 8.3 v. 2s. 

B.S.R. MONARDECK TAPEDECKS 
Speed 3I1n. per sec. With high quality 
recording heads. £8.19.8 Carr. 5/-. 
Cabinets. 

OFFER OF BRAND NEW 
BRIMAK l'RANSISTORS TS1 Audio 
lots of three. 8 /11: TS7 R.F. three for 14/9. 

R.R.C. TRANSISTORISED GRAM 
AMPLIFIER. Output 1 watt, for 3 ohm 
speaker. Transistors Ediswan XB113, 
X13113, XC101A, XC101A. Suitable for any 
normal crystal pick -up. Only 69/8 

R.S.C. POWER PACK, 39/9. Louvred 
metal case only 8 x 5i x 2iins. Stove 
enamelled. For HO -250v. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
60 mA. fully smoothed and 6.3v. 2a. Suit - 
able for power requirements of almost 
any Pre -amp or Radio Tuner. 

EX. GOVT. CASES. Size 14- 10IIn. high 
Well ventilated. black crackle finished. 
undrllled cover. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE OR 
COVER COULD BE USED FOR AMPLI- 
FIER. Only 9/9, plus 2/- postage. 

MULTI -METERS. 
CABY Alo. Basic Meter sensitivity 155 
micro -amps. A.C. and D.C. ranges£4.17.8. 
CABY BIO. Sensitivity up to 10.000 ohms 
per volt. A.C. and D.C. 88.10.0. 
S.A.E. will bring leaflets on A10 or B20. 

EX. GOVERNMENT ACC UMULA- 
TORS. Size 71 x 4 x lin.. 2v. 16 A.H., brand 
new. 8/9 ea.. 3 tor 15/8. LINEAR TREMOLO/PRE-AMP UNIT 

Type TPU /1, with 3 controls, volume, 
amplitude and frequency. Inputs for 
guitar and microphone. Requires power 
supply of 250 v. 10 m.a. and 6.3 v. 1 a., 
available from any R.S.C. or LINEAR 
amplifier. The unit is merely connected 
to normal Input socket of hi -fl amplifier 
or Guitar am,I1fler. Only 5 - ne. 

RELAYS. Carpenters' Type. Polarised 
2 times 9,500 turns at 1.685 ohms, 13/9. 
Miniature Type G.E.C. 670 Sealed, wire 
ends. 4 clovers, platinum M1095, 12/9. 

R.S.C. BABY ALARM or INTER - COMM. KIT. Complete set of parts with 
diagrams, etc. Master Unit housed In 
veneered walnut cabinet. High sensi- 
tivity. For 200-250v. A.C. mains. Fully 
isolated. Only 79/8, Carr. 6/- Or assent- 
bled ready for use £5. 5.0 

SPECIAL OFFER EX. GOVERN- 
MENT SELENIUM RECTIFIERS. 
12 v. 15 amp. with large square cooling 
fins. 19/9 each 

Personal HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 
Shoppers 51 Savile St. 73 Dale St., 2. 56 Morley St. 8.10 Brown St. 5 -7 County (Mecca) R.S.C. Y to: (8 mins. from Lime St. (above Alhambra (Market St.) Arcade, Briggate. 

Manchester or Exchange Stations) Theatre) (Manchester) 
Ltd. MAIL ORDERS lo: 25 -11 Moorfleld Road. Leeds 12. TERMS: C.W.O. or C.O.D. No C.O.D. under M. Postage 1/9 extra, under 42 

3/3 extra, under 15. Open 8 to 8. Weds. until 1 p.m. except Manchester, open all week. Trade supplied. S.A.E. with all enquiries please. 

I MODEL 7 £11.10.0. MODEL, e £15.15.0. MODEL 8.7{ 817.10.0. Guaranteed perfect. I maple( e n it h leads and batteries. 
Registered post und packing 5/- extra. 

AVO METERS 

AVO VALVE TESTERS. Roller panel type. Can be used with 
adaptors for all types. Circuit data supplied. Tested. 85.19.8. 
7/6 carriage. Details S.A.E. 

M'ERRA VI I' l'ES 1'MI. 11.K'r 1 PE Q. An extremely compact 
self -contained muitimeter. Volts 0 to 30, 150, 600 AC /DC, with 
additional 0.3 v. DC and 0 -15 v. AC, ranges; mllllamps 0 to 7.5, 
30, 150 and 750 DC: ohms 0 -25 K a. Accuracy BSS first grade. 
Knife -edge pointer and clearly calibrated 21in. scale. 500a /volt,. 
With leads, prods, battery and instructions. In fitted velvet - 
lined 4 x 7 x 31n. case. Brand new condition. tested, 49/8, P.P.2 /7. 

CRYSTAL CALIBRATION No. IO. Good condition, tested. with 
instruction manual, ONLY 59/8 or AS NEW with three spare valves. 
leans, etc. 24.10.0. P. & P. 3/6. 

PCK COMMUNICA'l'lON1 RECEIVER 
Type PCR. Has sell- contained speaker. Covers 850 -2000. 
200 -550 and 16 -50 metres. 
AS NEW CONDITION 28.19.8 Type PCR -3. Requires external speaker. Covers 850 -2000. 
200 -500 and 13-50 metres. 
USED (Good condition) 85.19.8 Carriage (any type) 10/6. Full details S.A.E. Any model fitted 
with BRAND NEW INTERNAL POWER SUPPLY, guaranteed 
ready for use on A.C. mains £2 extra. 

Moving Coil Phones. Finest quality Canadian, with Chamois ear 
muffs and leather- covered headband. With lead and jack plug. 
Noise excluding, supremely comfortable, 19/6. post 1/6. 

We now stock The Pocket 4, a neat little job which can be 
made for 42/8. (Printed Circuit Version 52/6), and The Good 
Companion (a super job equal to the best). Easily constructed 
for only 29.19.8. Gladly demonstrated to callers. 

CHARLES BRITAIN (RADIO) LTD. 
I I Upper Saint Martins Lane, London, W.C.2 
T I,: Mole Har 0646 Shop Hours 9-8 p.m. (9 -1 P.m. Thursday) 

Open au day Saturday. 

SOUTHERN RADIO'S WIRELESS BARGAINS 
PORTABLE TEST METERS. (As featured in March 1961, issue, 
pages 1005 to 1010) 0 -5000 ohms; 0 -60 mA; 0-15 v., 0-3 v., 12/6 each. 
TRANSMITTER RECEIVERS. "Type 38" with 5 valves. New 
but untested. No guarantee, 351- each. Post paid. 
ATTACHMENTS FOR "38" TRANSMITTER -RECEIVER; 
Headphones 15/6; Throat Microphones, 416; Junction 
Boxes, 2/6; Aerials, No. I, 219, No. 2, S /3; Webbing, 4/ -; 
Haversacks, 516; Valves- A.R.P.12 4/6. A.T.P.4, 316. Set 
of five valves, 19/-. Postage on each item 1 /6 extra (except valves). 
ATTACHMENTS FOR "18" TRANSRECEIVER. Head- 
phones, 15/6; Microphone 4a, 12/6; Aerials, 5 / -; Morse 
Key, 616; Valves- A.R.P.12, 4/6, A.T.P.4, 3/6, A.R.8, 7/6; Set 
of six valves, 251 -, Official booklet "18" T.R. Circuits, etc., 616 
post paid. Postage extra (except valves) 1/6 each item. 
QUARTZ CRYSTALS. Types F.T.241/F.T.243 2 pin +in. spacing. 
í.T.241 20 to 38.9 Mc /s (54th and 72nd Harmonic). F.T.243 5700 
to 8650 ke /s (Fundamental), 4/6 each. Lists of available frequencies 
on request. Crystal Holders for F.T.24I/243, 113. F.T.241/243 
Crystals. New but not guaranteed (ideal for using the case or 
regrinding). 1216 per dozen. Post paid. 
RECORDING BLANKS. New I3in., 61- each or 15 complete 
in Tin, £4. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. Wealth of gears. 
motors, blowers, etc. Ideal for experimenters, 13.12.6, carr. paid. 
RESISTANCES. 100 Asstd. Useful values, new. I2/6 per 100. 
CONDENSERS. 100 Ass. Mica Elec., Tub., etc. New 1St- per 100. 
MORSE PRACTICE SETS. Key with Buzzer on Base, with 
battery. 12/6, postage 2/ -. 
LUFBRA HOLE CUTTERS. Adjustable. fin. to 3 }in., 713. 
STAR IDENTIFIERS. I -AN. Covers both hemispheres, 516. 
VISUAL INDICATORS (10Q4). Type 3 with 2 meter move- 
ments, 2 neons. New 121 -, 
MAGNETS. Strong Bar, tin. x }in. 116 each. 
COMMAND RECEIVERS B.C. 455 6.9 Mc /s. Complete with 6 
valves, 4716 each. 

POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC., 3d. 

SOUTHERN RADIO SUPPLY LTD. 
11 LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653 
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M ó -o I.F. TRANSFORMERS 

l uu 
-17/16 SAUARE 

IFT. 11/465 Kc /s and 1.6 Mc /s. 
Miniature IF Transformers for 465 Kc /s or 1.6 Mc /a giving 
excellent performance at low cost. Coils are litz wound and 
permeability tuned with high -grade iron dust cores and silver 
mica condensers. Screening can 11in. x Sin. sq. PRICE 6/6. 

IFT. 11/10.7 Mc /a. 
Nominal frequency 10.7 Mc /a. For IF stages of F.M. receivers 
and converters. The Q of each winding is 90 and the coupling 
critical. Construction and dimensions as above. PRICE 6/6. 

IFT. 11/10.7/L. 
As above but with secondary tap for limiter input circuits. 
PRICE 6/6. 

IFT. 6A and B 485 Kc /s or 1.6 
Mc /s. 

A superior IF Transformer for use 
in high quality receivers and tuners. 
Permeability tuned, litz wound coils 
high -grade iron dust cores and 
silver mica condensers. Termina- 
tion is made by four coloured flex- 
ible leads. Coupling is optimum at 
465 Kc /s and slightly sub -optimum 
for increased selectivity at 1.6 Mc /s. 
1FT. 6A has all leads brought out 
at the bottom while IFT. 6B has a 
top screened grid lead. Screening 
can 34in. x 177ein. square. 
PRICE: TYPE 'A', 9 /-. PRICE: 
TYPE 'B', 9/4. 

IFT. 12/85 Kc /s. 
A narrow band 85 Kc /s 
IF Transformer for use 
in double superhet com- 
munications receivers. 
The overall response of 
one transformer is approx. 3.5 Kc /s at - 6db. 
Dynamic resistance 500,000 ohms. Wound on a 
polystyrene former with iron dust core tuning and 
silver mica condensers. Screening can 23ía z 
square. 

PRICE 16/.. 

Price 616 

ALL IF. TRANSFORMERS ARE ALIGNED 
BEFORE LEAVING THE WORKS 

GENERAL CATALOGUE covering full range of components, send 1/6 in stamps. PLEASE SEND S.A.E. WITH ALL 
ENQUIRIES. 

DENCO (CLACTON) LTD. Dept. (P.W.) 357/9 Old Rd., Melon-on -Sea, Essex 
Stop Press: MULLARD "TWIN THREE -THREE" STEREO AMPLIFIER Punched Aluminium Chassis and Ham- 
mered Gold printed front Panel 25/9d. 

"There is no Virtue 
without Courage 

No Reward without 
Labour" 

Not simply a school motto but at 
B.N.R.S. a creed and a way of life. 
We owe to it all we have and are. 
If you are prepared to make it your 
motto and live up to it, we can 
help you get to the top. It will take 
time, it will take effort, it will take 
courage, and on top of all this you 
will actually be charged fees. 

If we haven't succeeded in putting you off, 
write for details, today, to: 

Mr. J. SYKES 
(M.I.E.E.. M. Brit. LR.E., M.I.N.) 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 

Red Lion Court, Stalbridge, Dorset 
Britain's premier Radio Correspondence School 
specialising in City and Guilds examinations. 

SOUND REPRODUCERS (LONDON) LTD. 
The Transistor Component Specialists 

Dept. P.W. 15, 7 Jephson Road, Forest Gate, 
London E7. (Mail Order Only) 

TRADE SUPPLIED 
Our well -known Traveller 
is now supplied with 
printed circuit, 3 top 
quality transistors, 2diodes 
in latest circuitry, E3.17.5. 

AGENTS REQUIRED 

INTRODUCING - 
THE ROVER £4.19.6 
The second of our Transistor 
Radio designs. 4 Mullard tran- 
sistors in a circuit specially 
designed around the new AFI 17 
diffused alloy R.F. transistor. 
OCBID- 20081. Push -pull output 
on printed circuit. Sensitivity 
approx. I m/v per metre. Air - 
spaced tuner. Luxembourg guar- 
anteed at excellent volume (if 
normally receivable). 

Both sets of component; have following outstanding features. 
Supplied complete with full Easy -to- follow Instructions. 
Physical layout and theoretical circuits. Sin. Moving Coil 
Speaker. Fully tunable on Medium Waves. Ferrite Rod AeriaL 
Solenoid Wound Coils. Plug in 9 v. Battery. Fully portable. 
No Aerial or Earth required. All components tested and 
guaranteed 12 months. Complete satisfaction or money re- 
funded. All components supplied separately. Instruction 
Book 1/6 post free. Supplied free with set of components. 
ALL PARTS and BLUE PLASTIC CASE AS ILLUSTRATED. 
Post and packing 3/6. Personal earpiece with instructions 91-. 

Battery extra 2s. 6d. P. & P. 3/6. 
SNIPS 

G.E.C. SI, 316; G.E.C. S3, 3,6; SB078, 816; Mullard AFI 17, 1216; 
Matched. Pr. 0081 and OCBID 22,6; 6 ins. ferrite Rod I. or tins 
1,9; Litz Wire 3d. yd. 5K Edgewise V/C with S /W, 51 -; 32 mfd., 
50 mfd, 100 mfd, 1,8 each. Guaranteed 5 ins. 3 ohm Moving 
coil Loudspeaker, I0, -. Plus P.P. 2/6. 
Complete range of Caby Test Meters, prices 541 -, 9716, 1301-. 

S.A.E. for Descriptive Leaflets. 
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The "PI RETTE" 
TWO TRANSISTOR SET 

DESIGNED FOR 
PERSONAL LISTENING 

An amazing tittle set, with built in ferrite 
rod aerial bringing in medium wave at wonder- 
fm volume. 

Sturdy oase. Sue 
sully lb z 3 z 41n. 
Ms into palm of 
the band. Drilled 

chassis colour coded easy assembly. Two 
top grade transistors plus diode. Supplied 
with earpiece. 

T P. P. 
Building wO - 

CRYSTAL RECEIVER 
Covering medium wave band. Ideal for the 
beginner) Ail components including cane for 
1218. P. a P. 118. Easily converted to 1- 
transistor or 2-stage traninstor receiver. 

The "BIJOU" 
EASY TO BUILD TWO -STAGE 

TRANSISTOR SET 
"The set that looks like a Radio set ". 
Attractive case. Mina .5005 Tuner. High Q 
Lita coil. Works for months MT No. 8 battery. 

Simple to construct In 15 
min. You can't go wrong. 
We guarantee good results. 

Total P. A 
Building 25f P. 

21-. 
Coq 

The "RENETTE" 
THREE TRANSISTORS PLUS 

TWO DIODES 
A highly sensitive receiver using op grade 
transistors and components. Fully tunable 
over medium waves. High dux moving col, 
speaker. Bum w ferrite rod aerie'. Specially 
designed coils roe maximum signed strength. 
Volume/mama! contint 

R.C.S. for MINI -SETS 
All parts available separately. Wiring 
diagrams and parts lists supplied free with 
orders or separately i l6 each item. 

TI/ESET 
YoU. 

RAVE Eta 
WA/TINO 
fOR! 

OUR NEW 5 STAGE POCKET 
TRANSISTOR PORTABLE 

In attractive two tone contemporary case, with gold 
plated speaker grill and attractive dial. Size only bi z 
31 x Bine. No aerial or earth required -completely 
self contained. Genuine Sin. nigh dux Pat speaker. 
First grade transistors. Push pull output -250 
watts. Volume control with enfui switch. Condenser 
tuning. Easy assembly on eveletted circuit board. 
Total Building £4a 19 6 Socket for personal 
Coati Listening. 
P. 5 P. 216. Earpiece pi- sotra it required. 

Earpiece socket. 
Easy to follow 
building plana. 
Ideal for the beginner in transistor set 
construction. l Pius 

Total Budding Costa / O/ P. & P.218. 
Earpiece 9/- extra at required as above but 
pooh -pull output 86 / -, plus P. á P.1. 

The "BOBETTE" 
S - STAGE SUPER SENSITIVE 

TRANSISTOR PORTABLE 
Simple to Build. All First Grade 

Components. 
A tout, portable transistor radio giving full 
medium wave reception. incorporated bin. 
High Flux Speaker, push -pan output. Bret 
grade 
transistors. 
High -4.1 r 

rite aenn,, 
socket for 
CA!' nenni, 
pre -tag. ed 
c, ou,t 
board iot 
easy oL- 
tructiob. 

Attractive 
two -tone 
case. 

Total 
(iBmt9aag >><52.6 

t Weltomedies R.C.S. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 MaiOnl Order 
ly 

NEW VALVES! 
Guaranteed Set Tested 
24-HOUR SERVICE 

1115. 155, 1T4, 3S4, 3V4, DAF91, DF91. DK91, 
DL92, DL94, SET of 4. 18 /6. 
DAF98, DF98, D596. DL96, SET of 4 26/. 
1D5 7/- DL35 9/6 PCC89 , 9/- 
185 6/- DL92 5/11 PCF80 7/9 
185 418. DL99 6/9 PCF82 7/6 
114 3/3 DL96 8/9 PCL82 8/3 
394 5 /11 EB91 3/- PCL83 11/6 
3V4 6/9 EBC41 7/8 PCL84 9/9 
51146 4/8 EBF80 7/9 PL36 10/9 
5Y3GT 5/9 EBL21 12/6 PL81 8/6 
5Z4G 8/6 ECC40 14/6 PL82 8/6 
6A1V18 2/9 50081 4/9 P1,93 8/6 
6K7G 1/9 ECC82 5/9 PL84 81- 
6KSG 4/9 ECC83 6/9 PY32 11/- 
6Q7G 5/6 ECC84 8/- PY80 7/- 
6V60 4/- ECc85 7/6 PY61 7/- 
6V6GT 6/6 ECFSO 7/3 PY82 6/- 
6X501' 4/6 ECF82 8/3 PY83 7/3 
121C7GT 4/3 ECH21 12/6 1.125 11/6 
12K8GT 9/- ECH42 7/9 UABC80 6/- 
12Q7GT 416 ECL80 6/9 1JAF42 8/- 
12SN7GT 7/9 EF40 12/3 LTB041 7/- 
35LEIGT 8/- EF41 7/6 UBF80 8/- 
35Z4GT 5/- EF80 4)3 UCC85 7/- 
AZ31 8/9 EF85 4/6 LYCRA 12/6 
CL33 11/9 EF86 8/9 UCH42 7/6 
DAC32 8/6 EF89 619 UCH81 8/- 
DAF91 4/6 EF91 2/9 UCLS2 9/3 
DAF96 6/9 EL41 9f- UCL83 13/- 
DF33 8/6 EL84 6/3 UF41 8/6 
DF91 3/3 EY51 7/3 UF89 8/9 
DF98 6/9 EY86 7/6 ÚL41 7/6 
DH77 6/- EZ40 6/- UL84 6/6 
DK32 1018 EZ41 6/9 UY21 13/- 
DK91 6/- EZ80 5/9 ÚY41 5/6 
D1C92 7/3 EZ81 8/- UY85 6/3 
DK98 7/3 MÚ14 6/- VP4B 8/8 
DI.33 7/8 PCC84 7/- Z77 2/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d. extra 

Any C.O.D. Parcel 3/- extra. 
Office address, no callers. 

GERALD BERNARD 
(Note new address- forinerfy of Leeds) 

83 OSBALDESTON ROAD, 
STOKE NEWINGTON, LONDON, N.I6 

THE AMATEUR RADIO 
HANDBOOK 1962 

by R. S. G. B., new edition. 34/ -, postage 2/6. 
World Radio and TV Handbook 1962 
by Johansen. 18/9, postage 1/3. 
Radio and Electronic Laboratory Hand- 
book by Scroggie, 55 / -, postage 2/6. 
Amateur Radio Lail Book by R. S. G. B., 
1962 Ed., 4/8, postage ed. 
How to Listen to the World 1962, Ed. by Johansen, 12/6, postage 9d. 
Radio Valve Data, new edition by W. W., 
6F, postage 9d. 
Radio Amateur Examination Manual 
by R. S. G. B.. 5/ -, postage Bd. Practical Transistor Audio Amplifiers for the constructor by Sinclair, 3/6, postage 6d. 
Brimer Valve and TV Tube Manual No. 9, 
61 -, postage Bd. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

18,000 O.P.V. 
MULTIMETER KIT 

Ranges 0-0.25 and 2.5 V DC; 1C, 25, 1(10, 250, 
500, 1000 V AC, DC, and output volts; Ohms 
100 ohms to 10 Meg. (two ranges); 0.2o, 2.5, 25, 
250 mA DC (2.5A range 4/-. extra). Kit com- 
prises new 3 e Hin. Weston 0-5. microampe 
m.o. meter, all 1% multipliers, 1% ready 
adjusted shunts, padding resistor adjusted 
for each meter, 3 other resistors, 1 con- 
denser, meter rec., knobs. switches, sockets, 
pots. circuit, instructions, wiring diag. 
scale (ohms, dB, uF, mA & V. 10V AC scales) 
i.e. everything except case ans battery. 
Details of 2)0 pF -0.5uF range. Price 69/11. 
post free. Circuit, scale, etc. 9d. tree with kit. 0 SOuA meter as above, with olrcuít, 
etc. 25/- post 1/6. Multlmeter scale fitted 
to meter 2/6 extra- 
1 % High Stability Resistors. S.A.E. list. 
PLANET INSTRUMENT CO. 

2S DOMINION AVE., LEEDS, 7 

NEW REPANCO 
TRANSISTOR 

TRANSFORMERS 

Type TT45 Push Pull Driver 
Ratio 4.5:1+ 

Type TT46 Push Pull Output 
Ratio 4+4:1 

Type TT49 Interstage 
Ratio 4.5:1 

All with High Permeability 
Nickel Iron Cores 
Size: -,a' x e" x r 

Sf- Each 

Radio Experimental Products 
Ltd. 

33 MUCH PARK STREET, 
COVENTRY 

RES /CAP. BRIDGE p. 38/ 2.6 
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. VP) 
Raleigh Mews, Raleigh Street, Nottingham 
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Tel: MUSEUM 3451.2 
Tel: PADdington 6963 

STAR FEATURES: 

* Permeability Tuning. 

* Philips FM Tuning Unit 
* Absolutely no dritt. 
* Frequency coverage: S8 -100 

Mole. 
dareenve full vielon maroon and gold 

of Toner 

A COMPLETE SELF POWERED 

FM TUNER 
May be bolls £4. 19.6 plue al- 

tos only 

This tuner has been designed to the 
highest possible modern standards with 
all the features found only in the more 
expensive Units and yet still within a 
price range that Ml can afford. No extras 
required. 

* Two LP. Stages and Discrimi- 
nator. 

* OAS] balannee diode output. 
* Valve lineup: ECC85, 2 -EF80, 

87..80 Rectifier. 
Glee, Dial. rire 7 s 3in., overall dimensions 

. x 71 = 51in. 

TAR 'IILEFUNKEN 

STEREO HI -FI 
AMPLIFIER 
Orwieal p..r. In eras. 

ONLY .19.6 
BRIEF SPECIFICATIONS: * Power Output 5 watts total (20 

watts per channel). * Total harmonic distortion less 
than 1% at 1 watt output. * Frequency Response: 
30 ola to 40 Kris 2dB. 
45 cis to 30 %cls ]dB. * Sensitivity sufficient for all 
normal inputs troto Tape Re- 
corders. Pick -ups, Microphones, 
Radios. 

1 k 

* Power Requirements 110, 128. 
150. 220, P40 volts A.C. * Piano her selecting. * Preseleoted tone control. * Size: lain, wide s gin. deep x 
gin, high. * Weighs albs. * Finish: hammered enamel in 
greylgreen with gold trim- 
mings. Controls and presi 
buttons In dream with blank. 
blue and red lettering. 

* STAR FEATURE PURCHASE 
WE CAN OFFER THE FABULOUS SAVILLE DOUBLE 12 STEREO POWER 
AMPLIFIER AND MATCHING SAVILLE 12P CONTROL UNIT 

FOR 
ONLY 2S Gnse p. & p. 1216 

Brief Specifications:- 
Input sensitivity P.11.3 and 95 mv. Tape 1 and 20 my. Radio 50 my. 
Output 12 watts per channel. 20 watts peak. 
2 EL84 posh -pull output per channel. 
Control 0 -pos. sel. volume on/off bass treble and balance 

THIS ARTICLE IS BRAND NEW AND GUARANTEED. 

ORIGINAL 
PRICE 49 Gns. 

New WESTERN ELECI RIC Loud spanker typo "I.80, 
designed especially for Transistor application. Approx. 201n. 
dia, x Iln, depth (actual size illustrated). Special light weight 
coil and cone assembly. Efficient high flux Magnet system. 
Voice Coll Impedance 80 ohms. 

PRICE 151- Inclusive. Post Free. 
WESTERN ELECTRIC (Southern Office) 

No. 3 Royal Crescent. Marine Parade, Brighton. Sussex 
(Not associated with Western Electric, U.S.A.) 

SURPLUS RADIO SUPPLIES 
2 LAING'S CORNER, MITCHAM, SURREY 

SEND TO -DAY FOR OUR CATALOGUE 

400 BARGAINS 
At prices below manufacturing cost 

Price 116 post paid 

501.LA METERS 
by Sangamo Weston 1916 p. and p. 116 

Gm This Month's Bargains 
SCREENED CABLES 

Screened Microphone Cable, 1st Grade, 9d. yd. 12 -Core 
Screened Cable, 21- yd. 10 -Core (5 Pairs) Screened Cable, 

118 yd. All plus 21. P. & P. 

* AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar 1(25, 
6d. per yard. K35B Telecon (round) 116 per yard. Post on above 
feeder and cable 116 any length. 
COPPER WIRE. 14 G., HID 140ft. 171 -; 70ft. B16. P. & P. 21-. 
Other lengths pro rata. 
RIBBED GLASS. Sin. aerial insulators, 119 each. P. & P. 116. 
up to 12. 
CERAMIC FEEDER SPREADERS. 61n. type F.S. 10d. each 
P. & P. 2/ -. 
CERAMIC "T" PIECES. Type A.T. for centre of dipoles, 
116 each. P. & P. 1/ -. 
2 METRE BEAM 5 ELEMENT W.S. VAGI. Complete in 
box with I x 25in. mast head bracket. PRICE 491., P. & P. 316. 
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low 
loss, 1,8 per yard. P. & P. 2t -. 50 ohm, 300 watt coax, very low 
loss, 119 yd. P. & P. 21 -. 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc/s in 3 

switched bands, 3.5, 7, 14, 21 and 28 Mc/s. Ham Bands marked 
on scale. Complete with indicator bulb. A MUST for any 
Ham shack. 2216 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ball race bearings. 50 pF, 519. 100 pF, 616. 160 pF. 
716. 240 pF. 8/6, and 300 pF, 916. All fitted with rear extension 
for ganging. P. & P I1 -. Also Flexible Couplers, I4 each. 
B.I. 8 MFD. 1,200 v. D.C. Wkg. Capacitors, 1216 each. P. & P. 
21., 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. "P ", 110 Dale End, Birmingham 4. (CEN 1635) 
(No C.O.D. under LI please.) (By return service.' 
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STOP ! LOOK ! 

TRANSISTORS from 2/6 
YELLOW SPOT A.F. 6 volt, 216 each. 
RED SPOTS 3,- each, 3 for 816. 
WHITE SPOTS 3,- each. 
YELLOW /GREEN 313 each, 3 for 91 -. 
RED /YELLOW R.F. 51- each. 
SURFACE BARRIER SB305 9,- each. 
XAIO 4s 416 each, XBI Its 

4,- 
each. 

POWER TYPE XC 141 101-each. 
Few only G.E.C. Transistors SI A.F. S2 Low 
R.F. S3 Output All one price 216 each. 

MULLARD TRANSISTORS 
0071 616, 0072 81 -, matched pair 161 -, 
OC73 8f -, 0081 81 -, 0C45 101 -, 0C44 
0C170 13,6, 0C171 14,6. 
DIODES 0A70, 0A79 or 0A81 31 -, OA91 
or OA95 Miniatures 3,6 each. 
TRANSISTOR HOLDERS, 1,3 each, 3 
for 3'6. 
GERMANIUM DIODES, I1- 3 for 2,6 
MINIATURE TRANSISTOR TRANS- 
FORMERS, P -P Driver 4.5 I P -P Output 
20 : I. Boxed with Spec., 9,6 pair. 
CRYSTAL SET COILS DRXI 2,6. 
REPANCO DRR2 Dual Range Coils, 4, -. 
REACTION CONDENSERS, .0001, 3, -, 
.0003 319, .0005, 4, -. 
J.B. DILECON TYPE, .0001, .0003 Or 
.0005 all 4,9 each. 
CRYSTAL EARPIECES with lead and 
Plug, 816. 
LOW IMP EARPIECES,8 /6. 
All Parts available for P.W. "Tutor" MINI - 
AMP and the "CITIZEN" Circuits. 

ALL SENT POST FREE IN U.K. by 

PETHERICK'S RADIO 
SUPPLIES 

22 High Street, Bideford, N. Devon 
Tel.: Bideford 1217 

S.A.E. WITH INQUIRIES PLEASE 

H e SHORT -WAVE / EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for ... 
S.W. Receivers and Kits of Quality. 

H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
the amateur constructor. Over 10.000 
satisfied customers -including Tech- 
nical Colleges, Hospitals Public 
Schools. Hams, etc. 

Improved designs with Denco coils: 
One -valve Kit, Model "C ", Price 251 , 
Two -valve Kit. Model "E ", Price 50/ -. 
New Addition: Model "K ". 
Super sensitive "All Dry" Receiver. 
Special inc. prime. Complete Kit, 77/ -. 

All kits complete with all components, 
accessories and full instructions. 
Before ordering call and inspect a 
demonstration receiver or send for 
descriptive catalogue and order form. r 

POST THIS COUPON NOW! 
"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH), 44 Old Bond Street, 
London W.1 

Please send me FREE and without 
obligation your 1961 literature. 

NAME 

ADDRESS 

L_ _ IMI1B MIR ___ 

PRACTICAL WIRELESS March, 1962 

Lyons Radio Ltd. 
3 Goldhawk Road, 

Shepherds Bush, London W.I2 
Telephone: SHEpherls Bush 1729 

RADIO RECEIVERS TYPE RAY 5. An 
11 valve special purpose fixed frequency 
(26.5 Mc) American receiver unit. Housed in 
black crackle aluminium case 12 x 9 x lins.. 
weight 18 lbs. Fitted 24 v. D.C. input rotary 
converter giving supply of 250 v. D.C. at 
125 mA output. octal based 7.8 Mc, plug -in 
crystal, output level meter scaled 0/2 v. 
A.C. Valves: 2- 12SN7, 3-6Aß7 and 1 each 6116, 
12J5, 12SR7, SAC?. 12SJ7, 12A8. Brand new 
condition. (No data available.) "Give away" 
PRICE only 35/ -, carriage 716. 

BATTERY CHARGER or MODEI. 
RAILWAY COMPONENTS. 
RECTIFIERS. Full wave bridge type for 
outputs up to 12 v. D.C. I Amp size. 5/3. 

Amp. 8/9. 4 Amp. 12/8. 6 Amp, 1518. 
P.P. see below. 
TRANSFORMERS. Pri. 200/250 v. A.C. 
mains. Sec. tapped 3.5, 9 and 17 v. for pro- 
ducing 2, 8 or 12 v. D.C. respectively when 
used In conjunction with above rectifiers. 
I Amp size, 11/3. 2 Amp, 15/6. 4 Amp, 
18/6. Amp (tapped 9 and 17 v.), 26/ -. Pos- 
tage up to 16/6, 21 -, over. 31 -. Wiring diagram 
supplie .i. 

ROCARY TRANSFORMER:;. Size of 
both Sins. long x Sins. die. Type 31 Input 
12 v. D.C. Output approx. 250 v. D.C. at 
125 mA. PRICE ONLY 1216. Type 32 Input 
6 .v. or 12 v. D.C. Output respectively 
approx. 250 v. or 500 v. D.C. at 65 mA. 
PRICE ONLY 8/6. Post either type 3/ -. 

AERIAL RODS. Also used by many as 
Fishing Rods, comprising a set of 3 copper - 
ised flexible steel tapered sections each 
4it. in length to plug into each other to give 
12ft. total length. Set of 3, PRICE ONLY 
7/6. Carriage 2/6. 

BBC - ITV - F.M. AERIALS 
B.R.C. (BAND 1). Tele- 
scopic loft. 19 /6. External. 
SID. 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array, 241 -. 6 
Element, 32/6. Wall 
mounting, 3 Element, 33/9. 
5 Element, 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element, 
41/3. 1 +5 Element. 48/9. 
Wall mounting, 1 +3 Ele- 
ment, 56/3. 1 +5 Element. 
63/9. - Chimney and mast 

mounting units also available. 
FJ1. (BAND 2). Loft "H ", 28/ -. 3 Ele- 
mrnt loft, 52/6. S/D loft, 12/8. External 
SID. 26/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
Bd. yd. Coaxial plugs, 1/3. Send 8d. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3B, Godstone Road, Kenley- Surrey. 

TRANSISTORS 
RED SPOT 3/- 

WHITE SPOT 3/6 
XB102, 9, -: 0070, 6 /6: OC71, 6/6: 0072, 
8 /-: (matched pair 18/ -): 0C44. 11 / -: 
OC45, 10/ -. All other types in stock. 
CRYSTAL DIODES, 1l - -: Mallard 
OA70, 0A81, 3/-: Miniature condensers 
for all transistor sets -.001 mfd, .002 
mfd, .003 mfd, .01 mid, .02 mfd, .04 mfd, 
.05 mfd, all 1/- each. 1 mfd, 1 /3: sub 
min.. 2 mfd, 8 mfd, 2/6. Connecting 
wire, 6 colours, 1 yd. each 1/9: 2 yds. 
each 2/9- 
Resistors: All Values 10% Iwatt.8d. ea. 
The New JOURNEYMAN "6 ". It's 
amazing: plans etc., 1 /6, or send S.A.E. 
for lists. 

OAKFIELD RADIO 
121 AIACCLI :'1I1 :1.D Itt) :1D, 

HAZEL GROVE. STOCKPORT. CHESHIRE 
MAIL ORDER ONLY 

FIRST -CLASS 
RADIO COURSES . . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification or learn Servicing 
and Theory. Let us show you how. i -""FREE GUIDE '"ii 

The New Free Guide contains 132 I 
pages of information of the greatest 
importance to those seeking such I 
success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Fina. Radio, P.M.G. Radio' 
Amateurs' Exams., Gen. Cert. 
of Educ. London B.Sc. (Eng.), 
A.M.I.P.E. A.M.I.Mech.E., 
Draughtsmanship (all branches) 
etc., together with particulars of I 

our remarkable Guarantee of 
SUCCESS OR NO FEE I 
Write now for your copy of this 
invaluable publication. It may Well 
prove to be the turning point in your 

career. ' 
FOUNDED 1885 -OVER 
150,000 SUCCESSES - 1 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne. 

JAMES H. MARTIN & CO. 
Radio & Television Component Service 

Finsthwaite, Newby Bridge 
Ulverston, Lancs. 

Lists available. Inland 3d. stamp only 
Overseas airmail 5/- refundable. 

VALVES9° BF13,5F14,1611':, 
883, 902. 1502, 

7e, 01, 071, l)152. DD6, EA50, ER91, 
EIN:31, F.CC34, EF50, RF91, L83, P61, 
PM202, eP61, Tal, U841, ÚF42, VE35, 
VR51, VR107, VR187, VR201, 7,77. 

6F1, 6P25, 6028, 1081, SOLI, 30L2, 
1625, 538, EB4I, BIM, N142, 022, 
U31, U35, W76, W77. 

6AB8, 6L18, 68517, 10F1, 10P13, 
2001, 20F3, EBC80, ECL80, EF92. 
EY51, KT36, 9145, LN152, PL33, 
U15L 

1/9 
2/9 

5/9 en, 12AIC7, 12147, PL820, 15A6, 
16A5, 1723, 19Y3, 20L1, 20F2, PY80, 
20P1, 21A6, 13839, 11H03, ERC33, 
EBF80, PY81, ECC83, EL33, F,L42 . 
EY85, PY82, KT63, N152, 9153, 9154, 
9309, N329, P7,30, !TOW, PL81, 
PL82, PL83, U153, 0154, U251, U319, 
0329. Poet 1-9d., 6-118. 

SOLDERING IRON 18/9 
30w. 230v. 6415. long. A.C. For lightweight 
applcat)or.e. Can be carried safely while hut. In 
vinyl b g, with lead and plug. Carr. FREE. 
35I 14K P4 and 36124. Rental replace. 

meat. Carr. 516. 

P.P. COMPONENTS LTD. 
623 Romford Road, Manor Park, E.I2 
Mail order ouly. Stamp for FREE Liet. 
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The NERI 'SAVOY' 
4- TRANSISTOR 
POCKET RADIO 
WITH MOVING COIL SPEAKER 

ABSOLUTELY NO SOLDERING 

NO 
DRILLING 

NO AERIAL 

REQUIRED 

4- Transistors and 2 diodes; S -stage 
reflex circuit; push -pull output; 
size 51 x 3 x 1gin.; full medium wave; 
simple instructions and assembly tool 
provided. 

95/ 
Plus battery 21- extra 
Postage and packing 31- 
All parts sold separately 

(PW) SAVOY ELECTRONICS LTD. 
15 Maiden Lane, Strand, London W.C.2 

(Back of Adclphi Theatre) 

2 METERS! 
The thrills of 149 Mc /s can now be 
Yours tor only 39/8 complete kit) 
Tunable range 150 -160 Mc /s, simpli- 
fied construction. etc., write today 
for descriptive literature, also if a 
newcomer -beginner to Amateur 
Radio. ask for tree copy of the world - 
famous "Globe -King" kits and re- 
ceivers -stamp to cover postage 
Costs appreciated. Write now to 
makers: 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

POCKET RADIO 
ASTOUNDING RESULTS 

Covers medium and long waves. 
No aerial or earth required. 

Very compact; personal earphone. 
ALL PARTS 651 -, plus post 21 -. 

Note revised price due to additional 
extras now included. 

Write for details (3d. stamp) before you 
buy elsewhere. 

Red Spot Transistors 213; White Spots 
213; Yell /Green 313; 0071 61 -; OC72, 
716; 0C44, 9/6; OC45, 91 , P. W. 
Pocket Superhet Kit (Mullard Transis- 
tors), £8.5.0. Sub -min eletrolytics, 2, 4, 
8, 10, 16, 32, 50 mid, 21 -; 100 mid, 219; 
250, 500, 1000 mid, 313; Silicon 
Rectifier bargain 70 piv. ; amp., 313. 
Packard Bell Amplifiers, new, 1216. 
Personal Pocket Radio Kit, 5216. 
Transistor Tape Recorder, El 1.11 
(/ 15 elsewhere). 
TERMS.- C.W.O. Post extra, excess 
refunded, Our Reflex Rx., best 2 tran- 
sistor Receiver. Send 1Od. stamps for 
notes. 

MOORE'S EXPERIMENTAL SUPPLIES 
8 & IO Granville Street, Sheffield 2. 

Tel.: 27461. 

PRACTICAL WIRELESS 1071 

RADIO BOOKS 
A BRILLIANT NEW 

Pictorial approach to understanding 
BASIC ELECTRICITY 

BASIC ELECTRONICS 
In Simple straight -forward words and 
Clear Explanatory Pictures, The 
Reader is taken Step by Step from 
Picture to Picture. 

LEARN WHILE YOU PAY 
FOR ONLY 2/6 PER WEEK 

Write for FREE Illustrated Prospectus 

EXTRA EQUIPMENT FOR YOUR 
TAPE RECORDER. meter etc. 6/6. 

'TRANSISTOR CIRCUITS tor Radio Con- 
trolled models. Howard Boys, 81-, 

COIL DESIGN AND CONSTRUCTION 
MANUAL, 510. 

BOY'S BOOK OF CRYSTAL SETS, 3i-. 
ROW TO GIP THE BEST OUT OF YOUR 

TAPE RECORDER. By Guy. 9i-. 
IIIGH -Fl SPEAKER ENCLOSURES. 5/6. 
TRANSISTOR SUPERHLT RECEIVERS 

circuit diagram^ of 50 Receivers, SP. 
40 CIRCUITS USING GERME. N !UM 

1110131!4, 116. 
RADIO VALVE DATA (Wlrele;_ Oor:di 

7th edition. " 
GUIDE TO BROADCASTING STATIONS 

(Wireless Worldl 12th editlen. 41 -. 
2LECTRONIC NOVEI.TIES. Brsdley 5/6. 
ELECTRONIC GADGETS. Il rod.'ey 41 -. 
RADIO CONTROL OF MOUEI.S. /6. 
SERVICING TRANSISTOR RECEIVERS 

Fettat. 7/6. 
USING AN OSCILLOSCOPE. 7/ -. 
BEGINNERS GUIDE TO RADIO. Camm. 

New and Revised Edition, 8/6. 
TRANSISTOR SUB-MINIATURE RE- 

CEIVERS MANUAL 5/6. 
RADIO SERVICING. By Patchett. 
Vol. 1. Basic Electro-Technotogy 5/6. 
Vol. 11. Intermediate Radio 'I henry 8/+ 
Vol. III. Final Radio Theory 8/6. 
Vol. 1V. Fault Finding 5/6. 

All above titles include postage. 
SEND STAMP FOR LISTS 

SELRAY BOOK CO. 
60 IIA YES HILL. RAI ES, (BROMLEY 

RENT. Tel. II URstway 1818 

CABINETS & 

III -FI EQUIPMENT 
We can supply any Cabinet 
to your own specification 

"Grosvenor" E22.I.0 
This is only one example 
taken from our extensive 
range of stock cabinets. 
Write for our NEW 24 page 
fully illustrated catalogue 
on: 
THE LARGEST RANGE OF CABINETS 

IN THE COUNTRY 
Equipment Is also our speclallty. 
SEND TODAY for a tree copy or ,he Lewis 
Radio cabinet catalogue -the 'nos, com- 
prehensive ever prepared. 

100 (P.W.32) Chase Side, Southgate, 
London, N.I4. Pal 3733/9666 

PADGETTS RADIO STORE 
OLD TOWN HALL, KNOWLER HILL, 

1.1 VEItSEDGE. YORKS. 
Phone: Cleckheaton 2866. 

SCR522, RX and TX. Less valves and 
crystals. otherwise complete, 15 / -, carriage 
7/6. Receiver only 7/6, carriage 5 / -. 
Complete TV Chassis. For sparse lois 

'valves, 121n., four tor 10: -. ow-rinse 6. -. tun. 
chassis, four for 15 / -, ca:rrituer 7 /6. 
TV Tubes Itee Wined. l'1 month:: guarantee. 
Old glass not req,.i e.+. 12., 14. 15.15 a.no t'r1tt, 
Any make all one price, £3.15.0.. Can' & 
Ins. 7/6. 
Perfect Reclaimed Tubes. Six mouths 
guarantee. 12in. 17/ -. 141r,. Mnneid only 
£1.10.0.. carriage and incurance'Lp. 
P.M. Spec +ers. All perfect, removed ruai 
IV ohms II. Ccodresa, 2'hs Iles, 

.1,,1 A. etc.: r,. 6¡f:. ~'n. 4:-. C 7 41n. 
5! -. ï x 4AI. 81 -- Or.. 0/-. Foss 2,1, extra. 
cryshil diodes. Now only bd. Poe: 3d. 51- 
í:U'. rOSt t reo. 
NE 3V VALVES, Ex- units. All ta ̂ t free. 617', -, 953 J_¡., SY6 Ii! -, 6V6GT 4i -, 1.A05 3/6, 

13t :4 51 -, Ei'G3 4i-. DH60 41- EF81 1/9, EL91 
110. F.F02 ï:3, EF50 lie, 51-dos. VRi5U/304) -, 
1:34 2/ -, 51:4 4;6. 954 1/6. E1391 1 /6. 910)1 9d., 
5/- doz. DLSIO 1 /-, 6i- des. VR130/VI1.92 HI., 
4/8 doz. Valves removed from TV sets. 
Toted on a Muliard Valve Tester, and are 
100% s new. They curry a 3 months' 
unconditional guarantee. 
EF80 1 /6. 10 /- per doz. EFSO, Grade 2. ed., 
4/- per doz. 
ECLSO 4/6 606 2/6 U25 5/- 
6Cí:82 5/- 6Y6 2/- U281 51- 
E'L38 4/6 6LD20 5/- U329 5/- 
EY51 4/- 681,17 2/9 KT38 5/- 
EBF80 4/6 1002 2/- PL81 51- 
EB91 L- 10F1 'l /- PY81 5/- 
EF91 L- or 15 /- doz. PL82 5/- 
EL91 1/- 10P14 5/- PY80 5/- 
6P25 4/- 10P13 5/- F1,38 5/- 6P28 51- 20D1 3/- PZ30 51- 6F3 2/- 20P1 5/- B36 4/6 
6F14 5/- 201,1 5/- N37 5/- 
ess7 2/- 185BT 8/6 1.63 3/- 
TV Converters less valves and knobs, 
Coils fitted 2 and 10. Ekco. Ultra. Marconi. 
etc. 2/6, 2/- post. 
Cyldon Converters. Complete with valves 
and knobs, 25/ -. post 2/ -. Coils fitted 2 and 

Tube Unit with 3in. tube, valves and A.C. 
mains transformer, this will make a good 
scope. These units are not new, but 
condition good £2.5.0. Carriage 8/6. 
Small Speaker Transformer ex TV chassis, 
116. Post 1 /3. Doz. lots 15/ , post free. 

3- TRANSISTOR 
POCKET RADIO 

WITH MINIATURE LOUDSPEAKER 

ABSOLUTELY NO SOLDERING 
REQUIRED 

39/6-p-- PL111,1111Ce. 
unaruetione' 

rnau m all evening. No 
firing. No soldering. 
eo W Mete in every detall. 
Receives entire broad - 
aiet band. Aerial re- 
quired in certain areas. 
Pocket size 41.x2lx1l1n. 

Or the more powerful 

SAVOY SUPER 3 55/6 Three transistors and 2 diodes in 
a 5 stage relies elrcta. 

ALL PAITB SOLD MEPAKATIILY 
Battery 11- extra. P. S P. II. 

(PW) SAVOY ELECTRONICS LTD. 
15 Maide. Lane, Strand, Lo '-don, W.C.2 

(Back of Adelphi Theatre) 
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ALL -TRANSISTOR 
TIME SAVER 

OFFICE OR HOME TELEPHONE 
PICK -UP AMPLIFIER * No more "holding on" wasting time 

waiting for your call to come through. 
When it does the amplifier can be switched 
off if required. No connections, just 
press the pick -up coil to back of phone as 
below. Fully, Guaranteed. Housed in 
attractive Gold Finish Cabinet. 

Vi 

ii= 

1000 Ohm Ear - 
jiphone with Jack Plug 
and Socket, 12/6. * Guitar Micro- 
phone very sensitive, 
15%. * All Transistor j FM Tuners. Send 

j for details. 
t * 500 pF U.S.A. 

type Poly Tuner 
-in. square, 7/6. 

300 pF version, 
T6. * 192 +87pF Poly 

2j wich Trimmers, 17 
Gang 

J * New Radio Con- 
trol Book, 7/64 P.P. 
9d. 

BUILT, 
TESTED, 

READY TO 
USE 

E5.10.0 
P.P. 216. 

* All Transistor 
Short Wave Radios. 
Send for details. * 21in. BO ohm 
Speaker, 151- P.P. I 

1 -. 

5 

2 }in. 8/10 ohm 
Speaker, IV-, P.P. 
11 -. * 2 }in. 3 ohm 
Speaker, 16/6, P.P. 

* Push -Pull Trans- 
formers for above, 
9/6 pair. * 40in. 7 section 
Telescopic Aerials, 
12/6. * Transistor holders 
3 pin or 5 pin, 8/- 
per doz. 

Type 38, Transmitter Receiver 
Complete with 5 valves. In new condition. 
These sets are sold without guarantee but 
are serviceable. 2216 P.P. 216. 7.4 to 9 Mc /s. 
Headphones 7/6 pair. Junction Box 2/6. 
Throat Mike 4/6. Aerial Rod 216. 

BABY SITTER 
ALL TRAN- 

SISTOR 
BABY OR 

INVALID 
ALARM 

NOW HOUSED IN ATTRACTIVE GOLD 
HAMMER FINISH PORTABLE CABINET. 
Battery operated, push -pull, 400MW 
output. Low impedance microphone en- 
ables unit to be used up to 200 yards. 
Output on quality speaker. * GUARANTEED for 12 MONTHS and 

100% SAFE. * Microphone is placed within 10ft. of 
baby; twin flex is taken to amplifier 
unit and placed in any room required. 
COMPLETELY BUILT £5.I O.O & TESTED. P.P. 2/6. * Used All Night, Every Night. 
Battery Life 3 to 4 months. 

((( *WE CAN SUPPLY MOST OF THE 
(1 COMPONENTS USED ON CIR- 
CUITS PUBLISHED IN THIS 

AND OTHER MAGAZINES 
QUOTATIONS BY RETURN. 

- - I 

CRYSTAL 
LAPEL I 4000 Ohm 

MICROPHONE Headphones 
Ideal for portable I Lightweight very 
tape recording, etc. sensitive. 
151' P.P. 11 -. I 12/6.- P.P. I / -.- 

EXTENSION SPEAKER UNIT 
Tubular Unit. To give Big Sec 
Performance from any Commercial 
Transistor Pocket Radio. Supplied 
with Plugs to fit most radios. lust 
plug in and hear the difference. Ideal 
for using your Pocket Radio in the Car. 
5716, (incl. P. Tax). 

CRYSTAL MICROPHONES 
FULLY GUARANTEED 

ACOS 39 -I. Stick Microphone 
with screened cable and stand 
(list S Ins.), 3216, P.P. 116. 
ACOS 40. Desk Microphone 
with screened cable and built -in 
stand (list 501 -), 151 -, P.P. I/6. 
ACOS 45. Hand Microphone 
with screened lead, very sensi- 
tive, 251 -, P.P. 1/6. (illustrated) 
100 C. Stick Microphone with 
muting switch and screened 
cable, detachable desk stand, 
cord, etc. 39/6. P.P. 1/6. 

March, 1962 

3/4 WATT 4 TRANSISTOR 
AMPLIFIER 

I watt peak t 
output. 7 

+3db 70c /s 
to 12 kc /s. 

Output to 3 

ohm speaker 

Built and Tested 

6916 P. & P. I /6 

9 volt Oper- 
aced. j 
Details on 
request. : 

A printed circuit high gain amplifier size 
4 x 2; x tin. using Mullard 0071 /OC8ID 2 

and 2 -0081 Transistors. Ideal for Inter- : 
comm., Record Player, Tuner Amplifier 
or any application requiring a quality and . 11111 
reliable amplifier. 

I WATT TRANSISTOR AMPLIFIER t 
EMI 4- Transistor Amplifier with j 

speaker, tom and volume controls. j 
Ready assembled. For use with crystal : 
pick -ups. 6 -9 volt operated. 8916 P.P. 116. 

BATTERY RECORD 
PLAYER 

6-72 volt Garrard j 
turntable with crystal 
pick -up. Plays 45 r.p.m. 
Ideal for above amplifiers 

65/- P.P. 1/6. 2 

Suitable cabinet 
,6 P.P. 1/6. 

RECORD PLAYER PRACTICAL TRAN- 
SISTOR CIRCUITS 

3/6 
Post Free. 

Contains easy to 
follow plans of 40 all 
transistor units, in- 
cluding light opera - 
aced switches, am- 
plifiers, transmitters, 
receivers, test oscil- 
lators, signal tracers, 
hearing aids, radio 
control, etc. All 
parts available sepa- 
rately. 

*600 ohm PERSO- 
NAL EARPHONE 
with jack plug and 
socket. 10/6. P.P. 1,-. 

POCKET IRON * Pocket Soldering 
Iron, 220/250 v. A.C.¡ 
D.C. 30 watts, com- 
plete with mains plug, 
case, etc. Handle un- 
screws to cover ele- 
ment, enabling iron to 
be carried in pocket. 
18/6. P.P. 11 -. 

SUB - MINIATURE 
JACK PLUGS and 
SOCKETS, 316 pair. 
1K ohm DYNAMIC 

MICROPHONE 
Hand held or desk 
stand, complete with 
screened cable. - Ex- 
cellent response. 
49/6. P.P. I / -. 

STEREO AMPLIFIER 

1 BARGAIN OFFER 

* 2 watts per channel. * Full tone, balance and 
volume controls. * Complete with sockets, 
dials, etc. 9716 P.P. 

2/6. 
Suitable Speakers 8 x 5in., 
49/6 pair. UAI4 Stereo 
Deck, £8.19.6. P.P. 3/6. 

BATTERY ELIMINATOR 
AND CHARGER 

Replaces PP3 or T6003 
9 volt batteries to run 
transistor radios from mains. 
Also charges to give 5 cimes 
normal battery life. Ideal for 
"Capri ", etc. 29/6, P.P. 1/6. 

CRYSTAL MIC INSERTS * ACOS 43 -2 2in., 10/6. * ACOS 1 }in. round, 7/6. * )in. square, 3/6. P.P. 6d. 

TAPE HEADS. Wright and 
Wearite Record and Erase 
Heads, Type FE7 and FR7. 
Brand new, 19/6 pair. 

AMPLIFIER * 2 -watt output. * Ready built with Valves 
and 8 x 5 Speaker, Tone 
and Volume controls. 
Printed circuit. 
75/ P.P. 21 -. 

Ideal for Portable Record 
Player. r * UAI4 4 -speed Record , 

Changer, ideal for above.:w 
£7.10.0. P.P. 316. 

TELEPHONE ADAPTOR * Ideal for recording tele- 
phone conversations. Sup- 
plied with screened cable. 
Fitted rubber sucker. 
14/ -. P.P. 9d. 

MINIATURE PANEL 
METERS (D.C.) 

0/50 microamp. 39/6 
0/500 microamp. 32/6 
0/1 milliamp. 2716 
Vu meter 42/6 
"S" meter 351- 

BRAND NEW 
GUITAR Contact Micro- 
phone with screened lead, 
High Impedance. 12/6. 

TRANSISTORS 
We Stock Transistors FROM 
and Components for 

316 Every Purpose. 

ENQUIRIES WELCOMED 

SEND 
FOR 

LATEST 
PRICE 
LIST 

1st GRADE -FULLY GUARANTEED 

Henry's Radio Ltd 
5 HARROW ROAD - LONDON W.2 

Opposite Edgware Road Tube Station 
OPEN MON. to SAT 9 -6, THURS. I o'clock 
Telephone PADdington 1008.9. 

PLEASE TURN TO BACK PAGE I 

OUR SPECIALITIES d Transistors, Valves, j 
Quartz, Crystals,Compon- . 
ents at Competitive Prices 
Let us quote for your 

circuit. 
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Practical Wireless 
BLUEPRINT 

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 
the PW Monophonic Electronic Organ and the PW 
Roadfarer. 

The Index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS: 
AW to Amateur Wireless and WM to Wireless 
Magazine. 

Send (preferably) a postal order to cover the cost of 
the Blueprint (stamps over 6d. unacceptable) to 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Ltd., Tower House, Southampton Street, 
London, W.C.2. 

SPECIAL NOTE 
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. 

Title 

CRYSTAL SETS 
Junior Crystal Set .. .. .. 
Dual -wave Crystal Diode .. .. 

STRAIGHT SETS 
Battery Operated 

Modern One -valuer .. .. 
All -dry Three .. .. 
Modern Two- valver .. 

SUPERHETS 
A.C. Band -pass Three 
A.C. Coronet -4 .. 
A.C. /D.C. Coronet 
The PW Pocket Superhet . . 

MISCELLANEOUS 
The PW 3 -speed Autogram .. 
The PW Monophonic Electronic 

Organ .. .. .. 
(.v , constructional details are available with 

The PW Roadfarer .. 
(.Yo cwtctr,ctional details are available with 

TELEVISION 
The PT Band III converter .. 

Number Price 

PW94 
PW95 

PW96 
PW97 
PW98 

PW99 
P W 100 

PW101 

- 

2/- 
2;'6 

2/6 

36 
3/6 

4'- 
4/- 

4'- 
5/- 

8/- 

8/- 

5/- 

1/6 

Title Number Price 
A.C. Fury Four .. PW20 26 
Experimenter's Short Wave P W 30a 26 
Midget Short Wave Two .. PW38a 2 '6 
Band- Spread Three (Battery) PW68 2/6 
Crystal Receiver .. PW7 1 2- 
Signet Two (Battery) PW76 26 
Simple S.W. One -valver PW88 26 
Pyramid One -valver PW93 26 

BBC Special One -valver AW387 2.6 
A One -Valver for America AW429 26 
Short -Wave World Beater AW436 36 

Standard Four Valve S.W. WM383 36 
Enthusiast's Power Amplifier WM387 36 
Standard Four Valve .. WM39I 36 
Listener's 5 -Watt Amplifier WM392 36 

QUERY COUPON 
This coupon is available until 7th March, 1962, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, MARCH, 1962 

this blueprint) 

this blueprint) 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street. London. W.C.2. and printed in England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand; GORDON & 
GOTCH iA /s1ai. Ltd.. South Africa and Rhodesia; CENTRAL NEWS AGENCY, LTD. East Africa; EAST AFRICAN STANDARD LTD. Subscription rate including postage for one year: Inland £1.9.0. Abroad £1.7.6 (Canada £1.5.0.). Registered at the General Post Office 

for the Canadian Magazine Post. 
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"CAPRI" - POCKET SIX 
RADIO 

Size 

4} x 2; x 

Really 
Pocket 
Size ! 

£7.10.0 P.P.21-. 
(Battery 2(6). 

A new design 6- Transistor Printed Circuit 
Superhet for Medium and Long Waves. 
L.ses all sub -min. parts. Sub -min. 
Nullard Transistors. Quality speaker 
output. Cabinets Red /White or Blue! 
White with Gold. 

s"RANGER 3''A Three Transistor 
Three Diode Per- 
sonal Radio for 
Medium Waves. 
Amateur top band 
and shipping. Quality 
output on 'phone. 
Fitted airspaced tone. 
vol. control, Mullard 
transistors, No aerial 

P.P. or earth. Luxem- 
If6. bourg guaranteed. 

Size 4f x 3 x Ifin. 

1 79/6 

"TRANSFIVE" 
PORTABLE RADIO 

Medium 
and 

Long Wave 
1 Portable 

81 x 6f x 31 in 

') £6.19.6 
P.P. 216. 

A 5- Transistor and Diode, Printed 
Circuit, Medium and Long Wave Portable. 
Features Sin. speaker, Car aerial socket, 
Mullard transistors and carded compo- 
nents. Excellent results. 

MODEL 
200H 

20,000 ohms per 
volt. Size only 4f x 
3} x ¡; in. 

£6.19.6 P.P. 
116. 

With Test Leads, 
Battery and Instruc- 
tions. 

6 Ranges D.C. voltage to 24 kV. 

5 Ranges A.C. voltage to I kV. 

3 Ranges D.C. current to 250 mA. 
Resistance to 6 meg. 

Capacity and db ranges. 

* Model TE10 * 
10.000 ohms volt version of above. 

£519.6 p.p.It6. 

SAME SIZE AND RELIABILITY 

PRACTICAL WIRELESS 

IF 
TRANSISTOR RADIOS 

TO BUILD YOURSELF 

10 FULLY ILLUSTRATED BUILD- 
ING PLANS AND DETAILS. 
AFTER SALES SERVICE. 
ALL PARTS GUARANTEED 
AND SOLD SEPARATELY. 

DETAILS OF ANY MODEL 
FREE ON REQUEST 

"CONTESSA" PORTABLE 
CAR RADIO 

6 TRANSISTOR MEDIUM AND 
LONG WAVE SUPERHET RADIO. 

Features the latest in design and perfor- 
mance, giving ease of station selection. 
Excellent Tone and Volume with amazing 
sensitivity and selectivity. Attractive two 
colour cabinets. Size 10 x 7f x 3 1in. 
Blue. White or Red White. Fitted 5 -inch 
speaker giving up to 425mW Push -Pull 
quality output. 

Total Cost £ I O.1 9.6 P.P. 316 I 

GUARANTEED THE BEST OBTAINABLE 

Henry's Radio Ltd 
PADdington 100a 9 

5 HARROW ROAD, LONDON W2 
Open Monday to Sat. 9 -6 Thurs. I o'clock 

Send It- Stamp For New 
Illustrated Price List 

PLEASE TURN PAGE 

AVO -7 
Famous 
Multi - 
meter. 

Recondi- 
tioned and 

fully 
guaran- 

teed. 

Full A.C.' 
D.C. volt- 
age and 

current, 
resistance, 

dB, power, etc., etc. 

Supplied with Batteries, Leads and 
Instructions. 

£ 1 1 . 1 0.0 Regd. Post 51 -. 

(Normal price f 19.10.0.1 Leather case 
301- extra. 

March, 1962 

"QUINTET" POCKET RADIO 

Size 

5} x 3 x 
w 

Red or Blue 
and 

Gold trim 

£5.10.0 P.P. 2/-. 

A Five Transistor Medium and Long 
Wave Printed Circuit Loudspeaker Radio, 
with Excellent Results including Luxem- 
bour -, guaranteed. Supplied with Mull - 
ard Transistors and Carded Components. 
Fitted earphone /record socket. 

"RANGE'R2" 
A Two Transistor 
Two Diode Personal 
Pocket Radio. Cov- 
ering medium waves 
and top band. 

Size 
Supplied with bac- 41 x 3 x I fin. tery and quality 
Personal 'Phone. 

No aerial or earth. 59/6 P.P. 116. 

"PW -6" SUPERHET RADIO 

Medium 
and 

Long Wave 
Radio 

Size 

51 x 31 x tin. 

Modified version of previously advertised 
"PW" Superhet. Now with new style 
Two Tone Cabinet. 1st grade compo- 
nents and transistors. New speaker, etc. 

MODEL TP10 
A.C.'D.C. voltage up to I kV. in 4 
ranges. D.C. current up to 500 mA. 
in 2 ranges. 2 Range resistance to I 

meg. 

Capacitance, dB ranges, etc. 

2,000 
ohms! 
volt. 

Size 
5 x 3} 

I fin. 

79/6 
P.P. 116. 

With 
Test 

Leads, 
Battery_ 

and 
Instruc- 
tions. 
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