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PRACTICAL WIRELESS February, 1964 

SOLDERING INSTRUMENTS 
AND EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 
List No. 70 é" BIT 

IN 
PROTECTIVE 
SHIELD 
List No. 68 

for catalogue apply direct to:- 
Sales and Service Dept., 

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

Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

INEXPENSIVE 
BASIS OF 
A COMPLETE 
HI -FI SYSTEM 
OR TOP QUALITY 
RADIOGRAM 

TUNER AMPLIFIER 
CHASSIS 

One compact chassis combines AM and 
FM tuners, Stereo Control Unit and two 
High Fidelity Amplifiers. For mono repro- 
duction the two amplifiers are used together 
so that up to 10 watts output is available. 
Provision for tape recording and playback 
is made with a choice of inputs for crystal 
or ceramic pick -ups including the Decca 
Deram. The facilities are also available 
for use with a tape deck and its associated 
pre -amplifier. 
PRICE E29.18.0 

AF 208 AM/FM 
CHASSIS 

A high quality tuner amplifier chassis 
which can be used for the conversion of 
an existing radiogram or as the basis for 
building a new radiogram or reproducing 
system. A system which can include tape 
recording and playback as well as the 
normal AM and FM radio and record 
reproduction. 

PRICE 121.4.0 

Write for descriptive literature to 

ARMSTRONG (Dept. PFC.) 

Warlters Road, London, N.7. Tel NORth 3213 
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February, 1964 PRACTICAL WIRELESS 889 

R.S.T. VALVE MAIL ORDER CO. 
Tel: MITcham 6202 
Open Daily to Callers 
Mon. -Sat. 9 a.m. -- 5.45 p.m. 
Wednesday I p.m. 

21Ia STREATHAM ROAD, MITCHAM, SURREY. 

All Valves Brand New and Fully Guaranteed - Obsolete valves a speciality. 
Quotations given on any type not listed. Send S.A.E. 

Special 24 Hour Express Mail Order Service 

AC2/PEN ECC88 1216 
1916 ECC9I 31- 

AC2/PEN ECF80 716 

DD 1916 ECF82 816 

AC/TP 291- ECH3 2116 
AC/VPI-5-7 ECH2I 211- 

IS'- ECH35 101- 
AZI 151- ECH42 9/6 
AZ3I 13'6 ECH8I 716 

B36 91- ECH83 816 

CIC 101- ECL80 716 

CCH35 201- ECL8I 101- 

CL33 1216 ECL82 9/6 
CYI 151- ECL83 1016 

CY3I 1216 ECL86 916 
D77 41- EF6 211- 
DAC32 916 EF9 21/- 
DAF9I 516 EF22 14'- 
DAF96 716 EF36 4'- 
DCC90 1216 EF37 81- 
DF33 9/6 EF37A 8'- 
DF91 4'- EF39 41- 
DF92 7'- EF40 IS'- 
DF96 7/6 EF4I 81- 
DH63 6'- EF42 101- 
DH77 71- EF50A 316 
DK32 111- EF50E 31- 
DK9I 6/- EF80 51- 
DK92 716 EF85 51- 
DK96 716 EF86 8'- 
DL33 8/6 EF89 91- 
DL35 I0'- EF9I 41- 
DL91 81- EF92 41- 
DL92 6/- EF95 5'- 
DL93 7'- EF98 10'- 
DL94 7/6 EFI83 1016 

DL96 716 EF184 10/6 
EA50 21- EK32 816 

EABC80 516 EL3 21/6 
EAC9I 41- EL32 416 

EAF42 916 EL33 101- 

E834 2/6 EL34 141- 
E1341 6/- EL35 10/- 
E891 41- EL37 1716 

EBC3 211- EL38 17/6 
EBC33 416 EL41 916 
EBC4I 816 EL42 916 

EBCBI IO'- EL8I 12/6 
EBF80 81- EL84 619 

EBF83 8r- EL85 10'- 
EBF89 8'- EL90 8/6 
EBLI 2I'- EL9I 4r- 

EBL2I 211- EL95 10/6 
ECC35 81- EM80 8/6 
ECC40 15'- EM8I 816 

ECC8I 51- EM84 916 

ECC82 51- EM85 10'- 
ECC83 S'- EY5I 716 
ECC84 816 EY8I 816 

ECC85 716 EY83 12/6 

EY86 71- 
EY91 31- 
EZ35 
EZ40 71- 
EZ41 71- 
EZ80 61- 
EZ8I 61- 
EZ90 416 
E1148 21- 

FC2 ! 151- 
FC2A I7'6 
FC4 1S'- 
FW4/500 9'- 
FW4¡800 9'- 
GZ30 10/6 
GZ32 10'6 
GZ33 I9'3 
GZ34 13'6 
GZ37 19/3 

HABC8010'- 
HL4I 8'- 
HL4IDD 8/6 
HL92 8/6 
HL133DD 

916 
HN309 25'- 
I W 4/350IO'- 
1W4/500 101- 

KT33C 8'- 
KT36 17/6 
KT6I 9'6 
KT66 151- 
KT76 101- 
KT8I 8'- 
KTW6I 8/- 
L63 5'- 
LNI52 8'- 
LN309 1116 
LZ3I9 1216 

MKT4 17/6 
M54B 17/6 
MVS/PEN 

1716 
MVS¡PENB 

I5/- 
MUI4 9'- 
MX40 15'- 
N18 8/- 
N37 141- 
N78 2216 
N108 15/- 
N308 18/- 
N339 30/- 
N369 10/6 

OD3 51- 
OZ4 5'- 
P2 10'- 

PABC80 131- 
PCC84 81- 
PCC85 916 
PCC88 1216 
PCC89 8'6 
PCF80 9'- 
PCF82 7r- 
PCF84 1216 
PCF86 12'6 
PCL82 9r- 
PCL83 101- 
PCL84 7'- 
PCL85 91- 
PCL86 12/6 
PENA4 19/6 
PENB4 1716 
PEN4DD 

22/6 
PEN4VA 

17/6 
PEN36C 

20r- 
PEN45 10'- 
PEN45DD 

25r- 
PEN46 51- 
PEN453DD 

20r- 
PENDD4020 

20'- 
PL33 I5r- 
PL36 12/6 
PL38 21'- 
PL8I 91- 
PL82 81- 
PL83 716 
PL84 8'- 
PL820 181- 
PM24M 1316 
PX4 15r- 
PX25 251- 
PY31 IS'- 
PY32 1216 
PY33 1016 
PY80 7'6 
PY8I 716 
PY82 6'9 
PY83 81- 
PY88 101- 
PY800 10'- 
PZ30 151- 

QS95/ 10 10/- 
Q5150/15 

101- 

R2 I0/- 
R16 17/6 
RI9 16/- 
R20 16/- 

51.41 3/6 

COMPLETE VALV 
METAL RECTIFIERS 

RMI 716 14A86 23'- I6RD 2 -2 -8 -I 121- (FCI42) 

RM2 81- 14A97 26'- I6RE 2 -1-8 -I ICU- (FCI50) 

RM3 101- I4A100 281- I8RA I -I -8 -I 51- (FC118) 

RM4 1716 I4RA 1 -2 -8 -2 211- (FC301) 18RA I- 1 -16 -I 71- (FCI 16) 

RM5 1916 I4RA 1 -2-8 -3 25'- (FC3I) I8RA 2N -1-8 -I 12'- 

16RC I- 1 -16 -1 10'- I8RD 2 -2 -8 -1 161- (FC124) 

TERMS OF BUSINESS C.W.O. or C.O.D. 

4,2 PACKING CHARGE ON ALL C.O.D. 

ORDERS. POSTAGE 6d. per VALVE 

SP61 316 

T41 I5'- 
TDD4 1216 
TDD13C 

1716 
TH4I 201- 
TY86F 1216 

U10 91- 
U12 91- 
U14 91- 
U22 8'- 
U24 211- 
U25 111- 
U26 I01- 
U3I 91- 
U35 1716 
U37 1716 
U47 1I'- 
U50 7'- 
U52 41- 
U76 7/6 
U78 4'6 
U145 1016 
UI91 1316 
U251 I51- 
U281 151- 
U282 I9/6 
U30I 1816 
U329 151- 
U339 I3/6 
U403 101- 
U404 101- 
U801 1916 

UABC80 71- 
UAF42 816 
UB41 716 
UBC4I 816 
UBC8I 101- 
UBF80 8r- 
UBF89 716 
UBL2I 201- 
UCC84 1116 
UCC85 716 
UCF80 1216 
UCH2I 201- 
UCH42 816 
UCHBI 81- 
UCL82 9/6 
UCL83 1316 
UF4I 716 
UF42 716 
UF80 7'- 
UF85 716 
UF86 1216 
UF89 616 
UL4I 81- 
UL44 201- 
UL46 1416 
UL84 616 

UL85 7'6 
UM80 1016 
URIC 151- 
UU6 1716 
UU8 1S1- 
UU9 716 
UYIN 1216 
UY2I 1516 
UY41 716 
UY85 6/6 
VP4 15/- 
VP4A 151- 
VP4B ISI- 
VR 105/307f- 
VR 150/3071- 
W61 11'- 
W76 51- 
W77 41- 
W81 61- 
W81M 61- 

X41 2216 
X61M 10/- 
X65 1216 
X76 1216 
X76M 12/6 
X78 26r- 
X79 40r- 
Y61 
Y63 
Z63 
Z66 
Z77 
ZI52 

101- 

7/6 
10'- 

41- 
sr- 

A7 11r- 
C5 101- 
D5 816 
D6 101- 
H5 916 
L4 51- 
N5 916 
RS 6r- 
S4 8/- 
55 5/6 
T4 41- 
U5 519 

2P 2216 
3A4 5'- 
3A5 10/6 
3Q4 81- 
3Q5 9/- 
354 6r- 
3V4 7/6 
5U4 41- 
5V4G 719 
5Y3G 516 
5Y3GT 616 
5Z4G 916 
5Z4GT 1216 

6A7 91- 6LI9 151- 
6A80 8/6 6N7GT 916 
6A8GT 1316 6P25 1016 
6AC7 6,- 6P28 1216 
6AK5 SI- 6Q7 916 
6AL5 4/- 6Q7G 616 

6AM5 Sr- 6Q7OT 816 
6AM6 4'- 6SA7 7r- 
6AQ5 616 6SC7 816 
6AT6 61- 65F5 101- 
6AU6 91- 6SG7 7'- 
6B8G 31- 6SH7 6'- 
6BA6 6/- 6517 616 
6BE6 6r- 6SK7 5/6 
6BG6G 1ST- 6SL7GT 61- 
613.16 6r- 6SN7GT 516 

6BQ7A 1216 6SQ7 816 
6BR7 10/6 6U4GT 101- 
6BS7 1216 6U5G 716 
6BW6 8r- 6V6G 416 
6BW7 81- 6V6GT 81- 
6C4 316 6X4 416 
6C5GT 8r- 6X5G 61- 
6C6 6'6 6XSGT 8/6 
6C9 1216 6/30L2 101- 

6CD6G 2716 7B5 1216 
6CH6 10r- 7B7 8/6 
6CW4 161- 7C5 
6D2 41- 7C6 816 
6D6 516 7D5 IS'- 
6E5 10/- 7D6 151- 
6F1 1016 7D8 151- 
6F6 - 619 7H7 6r- 
6F12 4r- 7R7 10'- 
6F13 10/- 7Y4 616 
6F14 101- 8D3 41- 
6F15 1216 9BW6 1216 

6F19 1216 0C1 1216 
6F23 10/6 0C2 1716 
6F25 1616 OF! 10t- 
6F26 1316 OF9 1216 

6F33 516 OLDII 151- 
6H6 2'- OPI3 IS'- 
615 516 OP14 191- 
615G 416 IDS 23/6 
6J5GT S'- 2A6 6'6 
617 716 2AH8 91- 
617G 5/- 2AT6 716 
617GT 716 2AT7 Sr- 
6K7 716 2AU6 1716 

6K7G 21- 2AU7 Sr- 
6K7GT 716 2AX7 51- 
6K8 916 2BA6 716 
6K8G 5'- 2BE6 7/6 
6K8GT 916 2BH7 10r- 
6K25 17/6 2C8 816 
6LI 101- 215GT 4/- 
6L6 716 217GT 8/6 
6L7 101- 2K7GT 5'- 
6L18 10'- 2K8GT 101- 

E LIST FREE WITH 

2Q7GT 616 
2SA7 816 
2517 81- 
2SK7 61- 
25L7 81- 
2SN7 10'- 
2SQ7 121- 
4H7 101- 
4R7 101- 
9AQ5 81- 
9BG6G 151- 

10'- 
211- 
1716 
2216 
1St- 
241- 
201- 
201- 

81- 
g1- 
81- 
8/- 
7'6 
81- 
8/6 

19/6 
91- 

1216 
101- 
1016 
8/6 

111- 
181- 
101- 
9r- 

17/ 

20D2 
20F2 
20LI 
20P1 
20P3 
20P4 
20P5 
25A6 
25L6 
25Y5 
25Y5G 
25Z4 
25Z5 
25Z6 
27SU 
30C1 
30C I5 
30F5 
30FLI 
30LI 
30LIS 
30P4 
30P12 
30P16 
30P19 
30PLI IS'- 
30PLI3 1216 
30PLI4 I616 
35A5 1 S r- 
35L6GT 816 
35W4 7/6 
35Z3 
35Z4 716 
35Z5 8'6 
415TH 2216 
42 1216 
S0C5 101- 

50CD6G 
301- 

50L6 816 
75 81- 

78 716 
80 91- 
85A2 12/6 
I85BT 301- 
807A 7/6 
807B 7r- 

ORDER 
BRAND NEW TRANSISTORS 

0C44 5f- 0074 60- 008 D 6f- 
0C45 5f- 0075 6f- 008 m /pr.16f- 
0C71 5f- 0077 6f- 0082 8f- 
0072 6f- 0081 6f- 0082D 8f- 

SILICON RECTIFIERS 
400 volts 350 mA ... ... ... 716 each 

SETS OF VALVES 
IRS, 155, IT4, 354, 3V4 ... ... ... Set of 4, 19'- 

DAF9I, DF9I, DK9I, DL92, DL94 ... Sec of 4, 191 - 

DAF96, DF96, DK96, DL96 ... ... Set of 4, 2616 
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890 PRACTICAL WIRELESS February, 1964 

SMALLER THAN A 3d. PIECE! 
THE FANTASTIC SINCLAIR 
MICRO AMPLIFIER 
Makes an ideal broadband R.F. 
Amplifier 

This fantastically powerful amplifier ig 
smaller than a 3d. piece. With a frequency 
response from 30 to 50,006 ma. -, 1 X113, 
and power gale of 60dB I1,000,000 timer, 
it can be used as a eub- miniature 
amplifier with an output suitably for axy 
earpiece or even loudspeaker. Also makes 
an Invaluable tool in the hands of the 
keen experimenter. 
With MAT Translators. brand new 
micro -miniature quality components and 
nitro- printed circuit. With Instinct loti, 
for building and using with plek -ut,., 
micro -radio receiver's alai Iransieif 
microphones, etc. Power 
MA at 1.3V to lmA atgC 

OUTPERFORMS 
AMPLIFIERS 20 
TIMES LARGER 

40dB GAIN 
AT I Mc 

30- 50,000 c/s 
ildB. Build it for only 28/6 

THREE SPECIAL 
BOOKS OF 

TRANSISTOR 
DESIGNS 

GENERAL 
22 Testes Circuits Using Micro -Alloy Transistors." 5/6 Prut frrr 

SHORT WAVES 
"Tested Short Wave Receivers. Using MAT,." r /6 

Pn.a fies :7 Y 

S.W. & COMMUNICATIONS 
"Tested Soperhet Circuits for Shortwave and Corn- 6/6 mureation Receivers, using MAT,." Post free 

SPECIAL PRICE FOR 
3 TOGETHER 16/- 

SINCLAIR TRANSISTORS 
MICRO -ALLOY TRANSISTORS ,MATs) icr eut remrl, high 
P,',rr Karns. 
MAT 100 High gain low level 7/9 
MAT 101 Extra high gain, low level 8/6 
MAT 120 High gain, medium and high level 7/9 
MAT 121 Ecrra high gain. medium and high level 8/6 
ADT.140 POR V.H.P. and U.H.P. 

I , I, n! nlrl,,, ,.,ri -n ,» -t ml, \t,... 15f. 

start now! 
There's a whole new world of building and 
operating with transistor equipment, and 
Sinclair bring a wealth of designs and equip- 
ment to choose from. For results that are 
that much better, start with SINCLAIR now. 

SINCLAIR MICRO 
INJECTOR 
for speedy accurate 
fault tracing 

COVERS I Kc /s to 30 Mc /s 
EASILY BUILT 
THE SMALLEST AND MOST 
EFFICIENT OF ALL 

Here is a simple, yet highly efficient way to 
trace faults in valve and transistor audio and 
radio equipment of all kinds. Two Micro - 
Alloy Transistors (MATs) are ' used in chis 
precision sub -miniature instrument which 
generates and injects a signal into any part of 
the equipment to be tested, at a frequency 
from I Kc's to 30 Mc s. The 6d. standard 
battery which it uses will last for about 6 months. 
Making the Sinclair Micro -Injector is extremely 
easy with the help of the instructions provided. 
In neat, well -made plastic case, 
I I(., in. x I in. z tin., plus probe cis in. long. 

14/6. x l3/10s x 
3w 

Total caf ' eluding all 
parts, .11ÁT l'ra,r.xistors, 
printed ri, rail board. 
pinledd prole. and % 

r 
sr in 

royal 0,, ,, % =l, r .1.1 tr!,,,. 

27/6 
Bend 32 /6 

SINCLAIR TR.5 VERSATILE WATT 

AMPLIFIER WITH PRE -AMP STAGE 

EQUIPMENT ORDER FORM.: 

L 

SINCLAIR RADIONICS LTD., 69 Histon Road, Cambridge 
' Please send 

t NAME 

For which I enclose E e d. 

ADDRESS 
411 OCR 
1,AT1ERS PLEASE 

.......... ....... r,., .., ,.... v lo,n otp I rap, h.adr, 
and Iner,ophonex. Ready bnl(I with 

, ..Irnelionx and navonditionnity guaranteed. 
CIRCUIT -. 5 matched irunsistore and tempera - 
Iern' rrpelraat ing diode in a transfonnerle.o 

mpiel ant art -eynuuetry ,ondguratiuu. 
POWER OUTPUT -510 n1W int I:, ,d,r,. -. 
SENSITIVITY -U.S mV.. 
POWER GAIN -$0 dirt i l oo mill,,,, 
FREQUENCY -HI cis to so 
SIZE-let s It s ¡iu. 
POWER REQUIREMENTS -n\. 

READY BUILT 59/6 AND TESTED 

ALL ITEMS FULLY GUARANTEED 
FULL SERVICE FACILITIES AVAILABLE 
PROMPT ATTENTION TO ALL ORDERS 

SINCLAIR RADIONICS LTD 
69 HISTON ROAD, CAMBRIDGE 
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February, 1964 PRACTICAL WIRELESS 891 

PRECISION DESIGNED 
FOR SUPERB PERFORMANCE 

Gives you Europe in the 

palm of your hand 
For POWER, SELECTIVITY and QUALITY, the Sinclair Slimline 
has no equal, yet it is actually smaller than a standard packet 
of 20 cigarettes ! Such exciting standards are due entirely to 
exclusively developed circuitry using famous MAT Transistors 
-yet it costs so very little to build this wonderful receiver. 
It gives you Home, Light and Third Programmes as well as 

many European stations with amazing ease, playing even in 

cars and trains. For a brand new concept in radio listening, 
BUILD A SLIMLINE NOW -it's the set you will want to have 

with you always. 

THIS IS 

THE SIZE! 

2,5 ° _,-_- 

UNIQUE BECAUSE 
* It uses MATs and latest 

You can micro- miniature compo- 
nents. 

build this set * It gives FULL coverage 

complete with of the MW Band. 

featherweight * It gives hi -fi quality with 
incredible volume. 

quality ear- * It will play in car or 

piece for only train. 

49/6 * It is completely self- 
contained contained with ferrite 
rod aerial and PPS 
battery in elegant gold - 
trimmed royal blue case. 

* Building is simple - 
results are fantastically 
good. Sinclair 

`SLIMLINE' MICRO RECEIVER 
* liltl?.U:1\1 .i1.1, RECORDS 

the in . ff I I . I ll I hest .l 1 I , 
fl ,1. 

'd, d. den da y', pna MI6 /0 1/ don 1,11 . Odle rl SINCLAIR RADIONICS LTD., 69 Histon Rd., Cambridge a re al 
ul - I en (human, le uAl ettir. .,.d !1 , mede II e d 

11rrn/:iy nll rerrd,.ulhr, h a s nnr hn.rn minthinyIil,a it. nnel 'le ore 

and ,nmr. .r, being 11.111 au u,. un«,. Please send parts for building Slimline(s) for' 

SINCLAIR RADIONICS LTD NAME 

I 'enclose E . s d. 

69 HISTON ROAD, CAMBRIDGE ADDRESS 
I 

If u,,7ri n ,t m.ì,eh Im ,n[ e n 
PLUCK I,1-.1i1.K I n/n, plea, men "l'rnrli,ml II'r.(...". /'h Lv='"=,----------- IOW -----1 
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892 PRACTICAL WIRELESS February, 1964 I ltIIIi, /l\ l'AItK RADIO I,r1'11. 
FOR POST HASTE -POST FREE SERVICE 

MARTIN RECORDAKITS 
QUARTER TRACK 

Collaro Studio Deck Saurant C .vac, -s head- 017.17.0 
',-puait £1.7.6 and 12 intuit by 01.9.6 

Tape Amplifier for Studio Deck. na over, hot quartet t. 1 £12.12.0 tt' Spit £1.17.0 and 12 monthly £1.0.8 
Case for above, with speaker, two tone xrey 
Complete Kit with Tape and Microphone 

I!epoah 08.10,0 aid 12 monthly £2.18.2 
B.S.R. TD2 Deck with Marriott t'L" Serte. heads 

Deposit 81.4.0 and 12 monthly 18/0 
Tape Amplifier for B.B.R. deck, lie «vor, but quartos t rack 

Depoei' £1.0.0 and i monthly £1.1.0 
Tape Pre -amplifier for Stadio Deck. with power supplies Et a'h:. 

hi '1,s2. 57,80 and Elen4. Mic. and Radio sockets, gives 
at, equalised mit pal of 4011 ttdVolts Ralf Track 
Deposit 11.0.0 and 6 monthly 01.1.0 

Quarter Track 
Deposit 11.0,0 and a monthly 21.1.0 

TAPE HEADS 
MSS Quarter track. RecordiPlayback anti Erase per set 
Bradmatie Matt track Record Playback head only 
Bradmatie Half track Reeord Playback and Erase on 
plate 
inflow, prenante pad for third howl position 

Brent!! Ilk. ñ series 2 fleck, Half track 4 speed 
Deposit £3.5.0 slid 1.1 monthly £2.14.0 

Stencil MO.« series 2 Tape Amplifier with power park s a s s ' e p, n £2.12.0 en, 12 u. m i ik, £2.5.2 

HALF TRACK 
Collar.) Studio Deck. Very latest u,odrl. .peens. i',,,. apuole 210,126 

Deposit 51.2.0 and n monthly 81.7.8 
Tape Amplifier for Studio Deck with ready wired printed circuit. 

control and Input panels, moto. ami output transformers, 
knobs, plane, screws, etc. RFCO, RCC88. P.28)1, KM85 
and 2 HI,84. 3 watts output. Magic eye, radio and Sin. 
inputs. Ext. speaker socket. Tour and Monitor runt rois. 
Can be used ae an amplifierr_ £11.11.0 
Deposit 61.4.0 and 12 monthly 19/- 

Case for above. with 9 z Bin. speaker. two toot grey 26.5.0 
Complete Kit with Tape and Microphone £20.0.0 

Deposit 12.18.0 and 12 monthly £2,8.2 
B.S.R. Monardeok TD2. latest model 511n, spools £8.9.0 

Deposit 11.0.0 and 9 monthly 21.1.0 
Tape Amplifier for B.S.B. Deck, printed circuit ready wired with 

ECC83, RC'd-82. EM86 and 2260. Complete with all 
plugs, sockets. panels. knobs. etc. 't''he whole amplifier 
mounts ou to the deck making a soif- trontained cult.... 28.8.0 
Deposit 61.0,0 and it monthly 11,1.0 

Building Instructions available at 2/8 each kit (refunded if kit bought). 

JASON F.M. TUNERS 
FMT1. complete with 4 KF91 valves 18.28 

Deposit 11.0,0 and 8 monthly 11.0.9 EMU. leu power, complete with 4 EPOS valves 110.19.8 
Deposit 61.9.6 and 12 monthly 17,6 

FOTO. with power, complete with 4 RPM and 1 2280 212.18.6 
Deposit 11.8.8 and 12 monthly 81.1.1 

FMTE. Fringe complete with valves. less power 812.10.0 
Deposit 81.5.0 and 12 monthly - 21.0.8 

FAITS. with power, complete with all valves 114,16.0 
Deposit 81.9.4 and 12 monthly 11.4.5 

JTV /2, switched F.M. and Ti' round. sell powered, all valves 117.0.0 
Deposit 81.14.0 and 14 monthly 11.8.2 

Mercury II, as JTh;2 but less power. all valves 111.12.6 
Deposit 11.6.8 and 8 monthly 19 /- 

Inatruetion book i. included in all kite, but otherwise 2/8 and 8/8. 
JTV/2, ready built. state channels 122.5.0 

Deposit 12.4.6 and 12 monthly .81.16.11 
Monitor, ready built las Mercury II) 118.10.0 

Deposit 11.13.0 and 12 mont his £1.7.4 

AMPLIFIERS (MONO' 
Linear L45, It wait, a valve 25.19.6 
Linear Diatonic, 12 watt, suitable Mie. or Guitar 112.12.0 

Deposit 61.7,0 and 12 monthly 11.0.8 
Linear Bonoord, 30 wat t. ideal r,uitar amp. with case 118.0.0 

Deposit 11.18,0 and 12 monthly 11.9.10 
Dulci GAO, integrated amp. and Y.A., 5 watt. Rl'L8d valve 018.2.3 

Deposit 11,8.8 and 12 monthly 11.1.8 
Dalai DPA16, 15 watt with 2 valve pre -amp 125.4.0 

Depoen 66.10.8 and 12 month! 
Tripletone Hi -Fi Major with pre -amp. 1oiltar or Mk 615.19.8 

Deposit 11.15.3 and 12 monthly 11.8.1 
Leak TL /19, 10 watt Maln amp. only 61218.0 

Deposit 16.0.8 and It monthly 61.11.1 
Leak VerWope IIt pre- amplifier 615.100 

Deposit 11.11.6 and 1 2 (coot Illy 
Quad. 15 watt Main amplifier of ty 121.10.0 

Deposit 62.5.0 and 12 monthly 
Quad pre -amplifier. Morro 619.10.0 

Deposit 11.19.0 :in, ' uemthlt 

62.1.11 

11.8.1 

21.17.4 

11.12.4 

AMPLIFIERS STEREO( 
Dalai AC202, Ind egrat,.l 210.12.0 

Deposit 61.7.0 and 12 monthly £1.0.8 
Dnlci GA606, Integrated 118.18.0 

Deposit 62.0.8 and 12 monthly 61.11.1 
Rogan Cadet Mk. 5 with pre- ampliner. 4 El 1.86 voice, 626.15.8 

Deposit 12.18.6 anti 12 monthly 22.4.5 
Leak Stereo 20, Main amplifier 230.2.0 

Deposit 18.4.8 and 1.2 monthly 12.10.3 
Leak 9,44,1020 111, etereo pre.ampliner £26.0.0 

Deposit 12.10.0 amt 12 monthly 22.1.6 
Quad 22 Stereo Control Dolt 125.0.0 

Deposit 12.10.0 and 12 monthly £2.1.6 
For Quad Main Amplifier' see Mono section above. 
Armstrong 222, integrated 10 watts per channel 127.10.0 

Deposit 66.16,0 and 12 monthly 12.5.8 

86.5.0 
£85.0.0 

£11.11.0 

£6.9.0 

68.8.0 

£9.9.0 

18.8.0 
11.12.8 

61.19.0 
41- 

/38.11.0 

628.0.0 

NEW ARMSTRONG TUNER -AMPLIFIERS 
Armstrong (Muant AF808 A.M.,F.M. had., 'astis, bass and 

treble eoitrnlo. Y. t'. inputs, el,'. £21.4.0 
,. 

Dpoair 218.0 and 12 monthly 11.14.10 
Armstrong ¡Mono) 217M A.M. F.M. Radio chasms. D, vat is £88.18.0 

Deposit 13.10,8 r 12 monthly 12,18.1 1 

a Armstrong (Stereo) Stereo 86 A.M.; P.M. Radio entail., with Stereo 
grau, 221,18.0 
Deposit 18.2,8 and 12 raout Illy 

Armstrong terem 227 A.M./P.M. Radio ehaesis. Stereo gram. 
10 watts each channel ' £48.15.0 
Deposit 14.17.6 anti 12 monthly 24.1.1 

Armstrong (Stereo) '228 A.M.'F.M. IWdio climate, Stereo grain. 
la satts each channel, Filters etc. 156.0.0 
W'posli £5.12.0 and 12 moot hic £4.13,1 

Rogers Switched i- M.' rouer. use- powered 114.12.2 
Dpn,lt 51.11.8 and 12 nm'ii Illy £1.4,0 

Tripletone P. fi. Timer. lea. power' 
D,q,00it 11.9,0 and 12 monthly 11.0.1 

Tripletone P.U. 'rouer. arlf- powered 515.14.6 
Deposit 81.11.6 am! 12 monthly £1.6.1 

Armstrong 224 V. H.F. Tuner. self powered 522.10.0 
Deposit 12.5.0 and 12 moplhly 11.17,4 

Armstrong 218 A.M.!C.H.P. Tuner. self powered £28.15,0 
Deposit 92.17.6 and 12 monthly 11,7.1 

GRAMOPHONE UNITS 
Garrard SRP10 with tilw earl Mae. Mono, single player 56.5.11 
B.S.R. UAl/ with 1', e cartridge. Mono. 4 speed changer 68.15.8 

hennalt 11.0.0 and n m"nthiy 61.8.2 
Garrard Auto.ilm. Mono Lt's cartridge. 4 speed changer £7.17.0 

De po,lt 21.0.0 and 7 monthly 81.2.6 
Garrard ATO Autoslim de Luxe, tit .8 Mono cartridge 611.9.0 

Dele.i, 51.0.8 and it mouthy 61.4.9 
Philips AG1016, st er'o Carr ridge. will change 71n. records 112.12.0 

Deposit 21.7.0 and 12 moot his 21.0 8 
Decca Deram Arm and Plug -in Shell 25.5.0 
Decca Deram Transcription Cartridge 24.14.6 
Decca Deram Auto Cartridge 03.18.9 
Goldring GL58 with arm. Mao cartridge 216.10.8 

Deposit £1.12.0 and 12 monthly 21.8.8 
Goldring "88" Transcription, no arm 117.14.0 

Deposit 51.19.0 and 12 monthly 11,9.0 
Goldring GL55Z, as t ;L28 hot leas pick-up arm 118.1.7 

Deposit £1.7.7 and 12 monthly 21.1.8 
Garrard 4H /F with Mono [heat, cartridge 117,0.0 

I teponiI 11.14.0 +cul 12 mnnthly 21.8.2 
Garrard Lab Type "A" l'ranacnpt1011 auto- changer. Mono (1('8, ... 119.14.9 

Deposit 11.19.6 and 12 mmnhly 21.12.9 
Garrard 301 550.12.2 

ltrnooit 02.3.2 :rad 12 moot Illy 01.14.0 
Garrard 801 Strobe 222.0.0 

ut qu,ait 15.4.0 and 12 monthly 11,18 8 

LOUDSPEAKERS 
Goodman, Ariette 8 
Goodman, Axiom 10 
Goodman' 68/80 /17. 
Wharfedale Super 8 /RS /DD 
W.B. 841016 10in. 
R.T.C. 12in. Voit, lai watt 
R.T.C. HI -FI Master 
Goodman, RO 5000 erns..-over w 

05.5.2 
88.6.11 
17.0.0 

56.14.2 
54.7.6 
25.5.0 
58.8.0 

21.19.0 

Goodmaos Axiom 201 12111. 11111 510.7.0 
Deposit 21.1.0 anti -. monthly 61.6.8 

Goodmans Axiom 301 12m. 1 tot 514.10.0 
Deposit 11.0.0 and 12 monthly 11,4.0 

Wharfedale W18 /E0 121n. Ist wattatltdtar speaker 210.10.0 
Doom. 81.1,0 and I2 tunt( hit. 17/6 

Wharfedale Super 10/RS/DD IOtn. high gnalitr milt 610.18.0 
tlot"..it £1.8.8 and 12 monthl. .17 /l1 

Wharfedale R6 /1E /DD I!iu. I:. watt 11111 speaker 111.10.0 ',.lt,..i¡ £1.7.6 and p nmuthl, 21.4.9 

48 SURBITON ROAD, KINGSTON UPON THAMES, SURREY 
Established wort 30 years Telephone KIN 5549 
We pay III postage and insurance. All orders despatched same day. Money refund guarantee. 
Hours: 9 a.m. -6 p.m. i1 p.m. Wednesday.. We do not close for lunch. Open all day Saturday. 
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THIS MAKES 
MONEY FOR YOU 

FOR YEARS TO COME ! 

893 

TELEVISION 

RADIO RADIOGRAMS 

CAR RADIOS 

TAPE RECORDERS 

RECORD REPRODUCERS 

MODELS 1963 BACK 
TO 1956 IN SEVEN 

HARD- WEARING 
VOLUMES 

Newnes 

RADIO 

and TV 

Servicing 
Over 50,000 sold ! 

Now comes the greatest 

edition' of all. 

A REAL MONEY- SPINNER 
VITAL TO THE SHREWD RADIO MAN 

This New 11th Edition of Newnes famous 
repair set equips you for quicker servic- 
ing and more profit! With sets capable 
of giving longer service you need this 
data more than ever. It is your constant 
reference to sets marketed over the past 
eight years- always at hand instead of 
loose paper data so easily mislaid or 
destroyed. To -day there are also more 
radios and transistor portables, stereo 
radiograms, record reproducers, tape 
recorders, car radios than ever before 
-all needing expert service from time 
to time. Newnes RADIO & TV SER- 
VICING provides you with data and 
information needed for years to come. 
Prove this investment now by 7 days' 
Free Trial. 

Over 4,500 Pages of Circuits, Component Layout 
Diagrams, Quick -Ref Data and Latest Technical 

Developments 

DATA FOR ALL THESE MAKES 
Ace. Ajax, Alba, Ambassador, Argosy, Armstrong, Baird, 
Beethoven, Berec, Brayhead, B.R.C., B.S.R., Bush, Capitol, 
Champion, Channel, Collaro, Cossor, Cyldon, Dansette, Decca, 
Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan, 

Given with every set 

Newnes TV ENGINEERS POCKET BOOK 
(Value 12)6) 

An 

Elpico, Emerson, E.M.I., Emisonic, English Electric, Ever Ready, to your sets e; spot 
nvaluable companion 

for on -th 

Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C. repairs. 272 pages of ref - 
a , + + erence data on installing. 

G.E.C., Gramdeck, Grundig, H.M.V., Invicta, fault -tracing and repairing. 

K -B, Magnavox, Marconiphone, Masteradio, servicing equipment, etc. 

McCarthy, McMichael, Motorola, Murphy, 
Pageant, Pam, Perdio, Peto Scott, Philco, 
Philips, Pilot, Portadyne, Portogram, Pye, 
Radiomobile, Raymond, Regentone, R.G.D., 
Roberts' Radio, Sobel, Sony, Sound, Spencer - 
West, Stella, Stereosound, Strad, Ultra, Vidor, 
Vohnar, Walter, Webcor, Zenith. 

EVERY PURCHASER RECEIVES 

Geo. Newnes Ltd., If under 21 your father mast fill up On, 1 

15 -17 Long Acre, coupon. If married woman your husband 
London. W.C.2. must Jill it up. I 

Send me Newnes 
RADIO AND TELE- r \/r. 
VISION SERVICING Full name -: Airs. i' 
(in 7 Volumes) and TV (BLOCK LETTERS) t Airs, i 

ENGINEERS POCK- 111 

ET BOOK without Address 
obligation to purchase, 
I will return them in 8 ! 

2 YEARS FREE adays or send 16/- de- rrkvwheree9ptt<eme 

POSTAL 
1/ O ( The address nnleft is -'j 

TAL ADVICE posit 8 days after Occupation 

'u 
, akes rnor° 

(loo delivery, then twenty 
/_ u' & subscriptions 

11( 666ÚU 16s paying 
f 16.1ós. ín all. Alter - 
natively, in 8 days 1 

I 
will remit the full cash 
price off 16.16s. 

My Property - l' 
Rented unfurnished 

Signature Parents' Home I_ 
Furnished Accom 

(RV) 41'9 -t \Temporary Wren 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone PRIMROSE 9090 
NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK 
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE 
NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS 8. 
REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED," BUT HAVE A SHORT AND UNRELIABLE LIFE 

372 4/8 ':I51;, 9(3 1,,,. 3/9 2013 12/- A131'EN; I: :a lit ', í,10 I:1.41 7/3 14 1.7.41 5/6 34/11 1 .2 4/8 d)3 AF'P20 10/- 
0132 b/- 61387 25/- r 5/6 11 314 ,13/9 1111 23/3 1.6' GI E1,42 7/6 1.11:: 3/_ II IP 17/6 I 4/9 7F127 9/0 0Z4G'C 4/8 614336 6/9 ,:61 3/9 2111'5 13/b A16PF.X1/9 i:.111:: 7/0 11.91 8/3 1.\I.5': 6/- I: I` 1016 I 7; 3/9 H1'Z13 1113 

.43 2/8 813337 5/- 4/6 25,16(1 7I6 7181.811e/3 P:ll:u 11- F:Lr:' 918 1.61319 8/- 110 7/- 184 10/e r.DS 5/8 45 3/- tilt \,i 4/- ,:1 :2: 6/- 23L81:T e/- AI' PEN 1:1141 4/9 3's1.54 4/8 I.6319 9/- 1)39 9/- I'lUl 19/8 111)6 s/6 770T 8/- 61:4 2/3 7116, 12/6 251'46118/2 351 17/0 E83 1 0/8 11,83 7/. 41'3 5/8 1831,24144 1107 17/6 (11)14 10/- 4t 4/- 83'3 4/- 7u7 7/6 231(3 7/9 AC 4115 181'1 20/8 E1.58 7/6 411141 15/2 94/- l' 191 101- G ET 30'1 8/8 6/0 6C8 8/- 7G5 10/- 26Y30 7/9 ;71 17/- 1B1A3 9/6 1:1.91 9/6 MEHL 12/b R894 7/6 l'251 9/6 01.1103 8/6 
:3 6/8 608 8/- 7413 7/- 3:57444 6/6 A(:/80 28/8 EB(41 6/6 11.1.9.3 5/6 31114 3/6 8139 22/6 1:281 9I8 (19.1(04 10/- c5 6/8 e49 10/9 703 18/ 2535 7/8 414,5411; V131 E8181 6/- 1:L360 27;- 011f04 813 8P4B 19/8 1'252 181- 411.110017/6 
'6 10/8 6470 7/9 703 16/- 2ßZ6(1T 8/- 18/- E33'91 916 148'!41 lü/4 MH1.4 7/tl 8P13(' 12/8 1'301 12/- l;l.T111 12/- 

145 816 6('12 6/- 71)6 15/- 2781 23/3 A( "CH 1 15/- KB 9-(1 608 11,422 1818 M11111012/6 81_41 21- 1329 9/b OLTI (:: 8/- 16 9/9 6117 12/8 7118 16/- 3807 819 ACr'CI' 18/- 1B1'83 7/8 ELLS.) 20/8 31L6 5/9 8942 12/8 t'839 301- 0LT11a 6/6 PI 519 60080 18/- 7 H 7 6/9 3011 5/6 A. VI'112/- 183 J 6/8 E514 17/9 51e48 20/8 8461 2/- !4113 9/9 08.T/57'410/- rs 2/3 6cH6 5/ 787 12/6 30'13 9/- 446P2 20/5 F 81:21 8/6 15134 8/Y 818P4 10l- 81'25 27/2 404 9/. (1..T873 9/3 
P3 2/8; 61' W4 24/- 787 29/1 i30F5 6(9 A7'Y+ 203 11 5'! 4/8 F:511,5 12/- l'!, 14 5/- 8('111 9/9 I%001 17/8 h'1'874 9/6 
1'111 5/9 IIUl 1/6 717 bl- :f11FLl Y/8 4Z1 5/9 P4.33 12/6 1M71 13I6 

(71,1 

4n Sl9 'l'47 9/- 1'4030 8/6 ()EX 35 3/- 
P119 3/6 1111:3 9/8 e03 2/6 30F1.1'l 11/- AZ31 6/6 4L'34 8/- E1180 8/3 \:17 28/3 T0133 19/8 3'313'40 191- BEN 36 10/- 
116 6/- 11U6 3/- 803 8/- 8111.1 5/6 A341 618 11170 4/9 F,5t41 7/- \78 96/- TII04 8/8 V11840 12/- 0EX4,5 8/6 
HSOT 8/- 6134 15/- 080'6 9/6 801.18 8/9 838 4/9 Eus 27/6 118014 6/9 \101 28/9 mac 12/6 1/P2 8/0 (1EX64 11/6 
1,4 2/8 685 9/6 11112 5/- 3094 18/8 11403 15/6 E4911 216 EM86 8/- 531(9 19/- "1'113111. 14/6 516114 918 414896 15/- 
LA6 16/10 611 9/6 51)7 9/3 33912 7/8 11 12/8 1:1'9_' 6/8 114157 15/2 

01'1 

P61 2/9 1'H41 18/- VP4 14/6 MATIOO 7/9 
105 4/8 6E8 6/8 9/8 30 P16 6/- l'I0 12/8 l:r':u ;/tl :N:11 43/- l'AH1'r11 6/9 "112:1:' 14/9 V'P4A 14(6 Al AT 191 8/6 1.v5 4/5 9E60 4/. ÚI s 12/6 80019 12/3 CC1135 13/- 1:":'62 4/- :\:'I 5/4 33'+6 10/e "'L. 5/. VP4H 90/6 MAT120 7/9 X50T 5/0 '(FOOT 7/6 911I 7/- .16 31,1 9/- 3:180O ON I:r'0::4 21/7 !1.:1 5/9 PI As 14/7 -I"':' 5/- 1 1'12C )IATI21 8/6 l't 5/9 6F8 5/. 012 10/6 301'713 9/6 l'1,4 19/0 18 '133, 5/9 :11 7/3 P1';15 11/6 P'71119 17/6 I P23 2/8 075 O/- l'l0 4/8 6411 17/9 4131 10/- 3091,1412/6 1'1.83 11/8 F., '4'4! 7/3 c5n3 8/3 3('07 81- 6881 11/8 \ YJI 5/- 341(1 8/. 
P11 5/8 e112 3/- 01'9 10/- :35.4.' 80I9 3'\'d 216 I?3"I 3/6' ':1'4 10/8 P4C54 5/b "A8380 4/8 13133 9/9 0776 80- 
K5 4/- 
ea 51- 
85 3/6 

8113 4/9 
641+ 28/8 
93I6 6/6 

41P14 10/- s31,0UT 8/9 
u1.U:l 8/3 :13334 4/9 

141.U11 81- :15'l.:3 18/4 

('663 10/8' I:4'r' 4/8 
('\`271 12/8, K'(.88 4/3 
I'V'I 18/4 11.'3'r4 5/9 

96 9/9 
9/9 

: V 9I 3/- 

341'45 8/9 
P'088 10/6 
l'4189 7/8 

41'42 716 5 1175 21/- 0773 8/- 
1141 10/6 111103 15/6 0,179 8/- 
lit AI 6/3 It 150 5/. 0751 8/- 

'I1 24/11 6313 8l9' ,1.4 
218 9117 12/6 

1131:3 8/3' 31(/,4HT 4/9 
9114 11/6 357..311'C 5/9 

3'3''III 11(8 144i.ó 8/3 
1181 5/9 11 4485 10/- 

4/6 l'1:3'18910/8 
:/411 5/3. PcP80 11/8 

81'51 6/3 l'7'131 4 71- 0A8ß 3!- 
.-I1P.11 6/3 17501 3/- IIA6d 4/- 

14 519 
1'5 - 6/3 

6 31 18/51 
3319 4/9 

I113 17/6 4081A 6l6 
111.'' 17/0 118'í'H 16/- 

III 1/3 
1113 13/6 

3/- 
1(1:;"(('1;511( 10/6 

:741 6/- 1-4143 6/8 
t280 41- 1'''1'74 816 

'1(359 8/9 11'111 2/8 07611 3/- 
111 31 9/9 \'I 1211 10/- 0791 3/- 

3A7 10/6 612:1 9/- I El 15/- 42 b/- 1142 10/6 (:0(15117 22/8 i791 4/. Po l`8d 7/9 I _ 6/9 \I )394101- 0A9'5 8/6 
2424 8/9 
211130 7/- 

9324 9/8 
I 

111`26 5/- 
I1:3 171' 43 10/- 
270 2/8 30A5 21/10 

116:1 5/- 
117 7 2/8 

I74380 8/3 
1('l'92 6/6 

:73'9 3/9 11 I!12 8/b 
'I 4 8/9. Ph d.93 e/- 

07210 9/0 
6/6 1131 5/- 04411 18/8 

21121 5/8 II3:13 8/-, 248 16/8' 5085 8/0 DAC33 8/- EC1+86 11/8 ''1:: 14/6 l'II.+4 7/- I y'811 8/9 1142 20/5 0C16W 35/- 21 23/3 ,:13:: 3/8 2A46 8/6. 801!5 6/6 DAF'91 8/6 8434I14 24/- 41:I4 17/- Yt't.4.5 9/3 41121 8/6 \1';111 24/8 O('19 25/- 2X2 3/- 0'I6 2/8 27161 918 50400040/9 114496 5/9 1433 21/6 11' 4 590 8/8 l'r1,513 8/9 4H43 7/- 11,::: 10/8 03'22 88/- 3A4 8/9 ';H,i 1/6 2A 43: 8/- 291.6131' 818 18'190 8/9 I 112I 10/- '11 4 81111 6/0 3''1,85 15/e 11181 6/8 11' /,: 3/8 01^18 67/- 
3A5 6/9 11.156 3/- 24137 5/- :IKJ' 14/6 00+ 12/6 ;1'u.;:: 22/8 1h11(- 10/. PEN 4U11 -l'I,! 7/9 3 77 2/e (0r15 12/- 
:387 5/- '1J31:7' 4/3 2,1118 9/- 331.1 14/6 0I)41 12/3 I1:'3 6/3 ul 511 52/6 25/- 1 1.,3 9/3 I'.-81 41 5/9 U('28 25/- 
309 4/. 11.111 3/- 2A'l'II 4/6 ;2 6/0 111)T4 9.13 1'114_' 7/9 ':Z311 7/- PEN 35 3/9 F41 619 II'pi! 26/0 01;24 1210 
sQ 6/3 ':374; 4/6 '-4'17 11/8 7 5/6 111:T25 7/6' 1151 5Í9I'13:12 718 EN 4600 F42 6/- I1197 10/6'. 01529 27/6 3Q5UT 7/- 6.17(1T /- 2.11 3 519 ;6 12/8 11330 8/6 íi/6 733 17/6 34/- l'8p 6/6 Il'129 17/6 01.3.5 18/- 384 4/9 6J4 12/6 _.41.7 4/6 77 5/9 11P136 15/- :3 r184 9/6 uZ114 10/- t'1:.\4:' 7/- 7/- \ 14 9/ 01`Oi 8118 3\'4 6/8 'iKBOT 5/8 e 271'I 8/6 .- 419 81'7" 

30l- 
:I' 1,- 6/- 117-:17 1416 YF:N4.5Ú11 9/0 \ IS 6/9 0141 81- 

4111 3/9 I:K 70 1/3 2AX7 4/8, 831 5/3 0r91 2/3 7/-, 0a41 5/- 12/- -l'8y 6/-' 424 16/6 N:42 9/8 511401 9/- 687(1')' 4/- 2HAU 5/9 43 15/- LI 396 5/9 <'1 4,1 9/9' 1163 6/9 P1546 4/3 -1.41 6/9 641 151-. 0443 19/8 
5'1'4 7/- 61i8( 3/3 211117 419, 434' 8/- UP97 10/- :I 1.86 810 t1.4980 l'F:X:18::11/6 1.+4 23/3 \hit 6/3 0C+4 8/3 
5140 4/8 685(31' 7/9 211117 6/9 9342 8/8 11118/1 15/6 :' 20/6 9/9 PE\4:,:I00 1.411 8/9 X313 8/- 04441'M 9/8 
ó44).4 7/6 0525 12/- 2111 16/9 9070 67/6 011113 403 2010 H1:1 -le 10/- 1,54 e/- 464 4/6 (1C05 9/- 
8 63131 4/3 tl1,1 10/-. 211601' 1/8I 9043 67/6 1 71i 3/e I:l'22' e/11 111.134 4/- l'F,XA4 7/- 141 15/2 4115 5/6 OC45P14 9/- 5 v 9/6 61.01; co 2.151:'1' 2/0 904(l 42/- 10177 3/8 1:136, 3/3 H1;2:I 11/6 ('1:X84 11::4 18/10 \66 '/8I 0003 92/6 
573 8/- '1.1141 9/-. 2.176'1' -/3 3111'5' 42/- 111141 23/3 11'371 5/6 1.33m) 5/- 23/11 1180 8/4 X71311 8/- 0466 251- 534 7/- 61.7(1T 4/8 111., 10/- 95'I 16/- 1ll181 251- Ii1:311 3/9 H1.41 3/9 l'l':\ 01) 1:11' 6/6 774 26/- 1C10 9/6 
6 30)11 0/- 111.17 12/6 21:71.1' 3/e 350112 16/6 11H10710/11 1!1'441 9/3 111,4114118/6 4121' 17/9. I 7/- ..6'9 20/8 ó4,1 8/0 847 8/9 111.18 10/- 21.n1:1' 9/- I.;ur.' 4/6 11133 81- 111'41 6/9 111.42189/8 1'1.33 9,1- 

I ,', 9/. X4111 29/1 007-' 91- 
675(1 6/- 61.19 9/9 'I(471:'1 3/e 1,{1 13/- i)K411 18/8 fiI'4" 5/3 111.13::111 P1.:3i 8/6 1'7 8/8 6101 23/6 047:' 161- 
111147 4/- 61.03 616 .877 6/9 I-.-In'l' 34/11 ÚI:91 9/6 l'1.35 18/6 I 11/6 7109 26/-, 01''4 8/- 
'16) 7 3/- ';1.1(1'1 -/- 2111'7 4/. 217,+1; 6/8 1)5.92 6/9 1:1':,4 3/- f1\:;09 25/_ 1'1.81 9/9 I !I 5/6 X 118 9/3 0(l5 81- 
9A(15 2/9 111.020 5/0 3/- 210H 10/6 u5!&I 6/3 I:I'7 : 5/- 52 8/9 31.82 5/3 I 12 4/ \ 119 11/6 (4'76 8/8 
07117 6/- '3\7(:T 5/- 2%117 3/- :101 20/- 01.:13 7/- I:1w11 47_ H5 112.1 8/9 l'1-53 5/3 l'1\ 10/9 X142 7/-. 0177 12/- 6475 8/8 631 9/3 1.IT 5/. ^'3" 10/8 111.:15 618 4181 9/9 101 5/6 1'1.84 6/- 5'21 8/9 I 3 5/- U('78 8/- 
13A145 5/-1 6925 7/8 29144 31_ 

303 151- 111,15 5/9li 1:1'.:, 4/9 IN'4.37 -1".' 1'41 4/8. Y65 5/- 0011 4/- 
6786 12/6 01'20 9/- 24Q7 8/- :314 15/- 11.68 15/-' 1?I'n0 8/- 

' 

I16+;3119 6/- ('5164 9/3 C1(5.5 4/3 Z63 4/6 040113 4/- 
6.4K8 6/8' 69.28 11/6 28117 5/-' :u1.-, 13/- 111.73 15/- 3.389 4/3 K B1312 20/5 1'11.5 10/- 1:111 8'- idó Oc81M 8/- 
OAL.-i 2/311íQ70 416 2I ,' 

, 

^/_ 1/(11 13/- ÚL 30/- 1:F91 3/- Kl'3 12/8 P\I 9/- 1'1214 -/8:Z77 3/- U182 10/- 
GA 515 8/8 64.87(11 7/9 ' 1' 4 2/- .667 12/6 111.92 4/5 11392 2/C 8L3. 11/6 1'\"5 8/b I-IS 8l9 7729 6/- O('83 et- 
0A86 3/- 61)7(: b/9 310 5/- 1622 12/9 111.91 5/6 El'07 1116 111,432 21/7 1.1:11 6/9 1. 17 b/- , 4740 W- 004 8/- 
'IAQS 5/9 0676'l' 111- 311:: 5/6 4113:1 15/- D1,9:1 6/- EF'95 30/- ier' 7'6 P7 :2 3/9 1141211 6/6 7759 38/- 01139 13/6 
6A 96 80/_ 68.47 5/9 4196 20/9 41157 71/- 1)1.911 5/9 Et, 1.8A 7/9 R1'S 18/- 1'13:. 9/9 1'19 48/8 7're,rai.lore 041411 18/- 
67'36 3/9 89'7 4/9 4147 0/6 7763 7/6 ULelu 10/6 8:1'I84 7'8 81:12 5/e l'1 0 5/. 122 6l- e,14 diode. 0C'179 8/8 
6A111 5/3 6807 4/9' 487 17/0 7193 1/6 114171, b/- EF8114 20/5 KT:;3C 4/- 31'81 5/3 1'24 16/- A7129 4/6 03'171 10/6 
0AV8 5/6 68137 3/- 51,2 8/- 7475 2/9 1JM71 9/0 1/H90 15/3 KT3r1 2911 PI 57 4/9 1:25 8/9 74I07 14/8 0(260 10/6 
687 5/- 89J7 4/e 12/6 718(4 20/- 11P'4;3508/8 1E2 25/11 KTtI 7/6 PY83 5/9 C26 7/9 A(1137 9/6 00211 29/- 
0880 2/6 
08A6 4/6 

I1987 4/6 
'791.7 5/- 

10/6 7C1144 91- ; 

`'44" 7/6 712141, 10/6 
L4N4 5039/6 
11V88 74_ 

6K312 8/- 
-' 19/8 

8144 5/- 
K'l''I1 8/.8 

3V6'I 8/- 
31400 7/. 

4131 7/- 
1'33 18/6 

50140 
AFI02 9/e 

0420:3 14/- 
0('1'71 17/6 

60Eä 4/9 8887 4/. 91386820/5 180 24/- 47131 21/ K'l'M:f 4/- I' 501 7/6 1':35 16/5 79114 111- OKP1° 12/8 
6B060 13/8 'i847 5/- 11H1 Fl. AC2PF.\ 4:5:11' +4/- K.1.:r! 310 K3'88 13/8 ('0311 15/- 1':17 28/8 .41)13 10/6 .641 100- 
68H6 5/3 11tl117 12/0' 20111 10/- 11/B 198cc 101- {ìi.as 6l9 8T74 12/6 QI'21 bi- 1-41 1B/9 AFIOi 

15/6 
142 12/8 

61136 5/0 3947 2/- ")112 21'- d'.'PEN 1J541P 19.6 I1.I.34 8Ì6 K1C89 231- (41.238 12/6 1'43 5/9 7F117 '148 15/- 
60Q5 4/9 41"41:T 8/6 2111" 11/6 1111 12/8 1,114., 119 I:I:18 10/- 3C'1'33131 419 14I'23 5/- 145 15/6 AI'tLS 20/- 610115A181- 
814Q7A 7/6 hil'S(I 5/- 203.1 12/8' 7443EN 1:1.5 1/6 I:12:7 17/tl 11'1'W62 68i Q813I1;139/8 1'47 6/9 A 912 10/- XA102 19/6 6HK7 8/e 61 7O 9/6 39 l'I 12181 27/2 1: 47.1 3/9 I.J. 12/- I.4'5('03 6/6 It 5/9 I'.511 4/6 19125 10/8 XA103 15/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES - LOOSE OR BOXED, BUT MUST BE NEW 
M1:TALRECTIFIERS. I0:II11113/-. 111:1131(834I'I141::115/6. 1.11721/-. L11'i 24/-. IIV11;/11. I:111 ñ!:l. 1I112 0/3. 111137/9. 1141412/9. 1;41317/8. I41.'. 
17/8, I 1 Vu; 19/8, 131100 23/-. 14 4 124 20/6. 141133 35/6. I O:I::u 31/, 1413231 11/8, II i 16/9. 1 c, I r,, I 8/-. I 

r.;! 21/-. I0111t2.2.5.1 11/, It I:.a. l.. 
8/8. Iel:1.I.I.,J 4/-. 1,4 3.4.2.s.1 11/4 13 4llri 6/-. IELV 12/8. 81)1110/8. 42119/-. I,:'. 10 9I-. , ::0 11/-. '-:P 14/8. 113'311 4/3, Q3:4 8/7. K:,;,, 10/4. 
ELECTROLYTIC9. u, I y I . . . . 2 ^ 45111. 5/9. 5e 1 31 . , I . 7/- 64 s 120 37,11 6/3. : 11 - ---I. 9/6. 133 1 4,91-!7-5 . 10/6. 100.'0735. 5 2ulr 27i1. 4/-. 

..,51 . ., ..., ... 8. I09 c 206 '- . 9/8.1 Tvinlbu I vl á 431,I'. 1/9. III 4001 2/9 :1!.4341v. 3/9, - 1.-m, 3/-. n: , : 1.,,,, 4/-. 1:1.5111-. 4/-, 8 111'4.5M'. 6/9. 3Y:I}n1'. 3/-. 
61ULLARO Mideel e9icon recliners. Type 8Y100. 0u(l'ut 259 10115 / 901p, \ 0nu _, , n,". :1 -I, ,I, , ,u. 7!0 .,3, Aeries 11100;09 re.i380ee 1/8. 

EXPRESS POSTAL SERVICE ! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
T 4:1.ó..p1 ",14'1''141'143.'.0.1.3,3141. P,1,16,1. per 1te411 Úo1.,. ,., t:, 1, ., ,.. "II _ All 1114.1. r I, 4,,,, I','.'I' d Al er 1.14 I.u.191., 
Parcel í41141/1d ngalr,.l 411l1814.- in 114x838 rot 1 7 , 1 . 141Úa. N "e /11414 open ' r J,er 8..' 3.04 03 9344, 9,30- I 4'0143 ,0 ,'de3e 11aó 
0ó.4181e Seller. re. +t,'1 , Od. u"rta. trat03ww3.3á pottut'o0,t'rt 13'1.3')961av- , ,, with t. 1 I 1. 9 'i 1 Plen4e ,31433-3 11114 451 180 r 1 I ,1. /11,116 8.4.4. 
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The SKYROVER 
Controls: Waveband Se- 
lector, Volume Control 
with on /off Switch, Tun- 
ing Control. In plastic 
cabinet, size 10 x 61 x 311.n. 

with metal trim and 
carrying handle. 
Can be built for f 10.19.6 
Post & Pkg. 5!- extra. 
Data for each receiver 
U2 batteries, 2/8 extra. 

THE 

"SPRITE" 
can be bin It tot' 

79/6 
P. & P. 3/6 extra. 

* Six -Transistor Superhet Miniature Per - 
sonal Pocket Radio. * Long and Medium 
wavebands. * Ferrite Rod aerial. * I.F. 
Frequency 470 Kc /s. * 3in. Speaker. 
* Printed circuit 2; x 2in. * Slow Motion 
Drive. * In Plastic Case. Size 4x 2! x On. 
In order to ensure perfect results, the 
SPRITE is supplied to cou with R.F. and 
I.F. stages. Driver and Output stages 
ready built with all components mounted 
on the printed circuit. The SPRITE pre - 
assembled, plus cabinet, speaker and all 
components for final construe- 79'6 tion, can be built for: - 
P. & P. 3/6 extra. Data and instructions 
separately 2/6. Refunded if parcel is pur- 
chased. Real calf leather case! nriststrap, 
personal earphone und case for earphone 
and battery 12/8 the lot extra. Make no 
mistake this is a sUPERRET receiver 
of genuine commercial quality. It is 
not a regenerative circuit. 

FOR THE FINEST RANGE OF 

TRANSISTOR RECEIVERS 
we consider our construction parcels to be the finest value on the home con- 

structor market. If on receipt you feel not competent to build the set, 

you may return it as received within 7 days, when the sum paid will be 

refunded less postage. 

LASKY'S FIRST A GAIN! 
Now offer to the Home Constructor - full short wave coverage 

THE SKYROVER 
and the SKYROVER De LUXE 

GENERAL SPECIFICATION: 
7 transistor plus 2 diode superhet, 6 waveband portable re- 
ceiver. Operating from four 1.5 v. torch batteries. 
The SKYROVER and SKYROVER DE LUXE cover the full 
Medium Waveband and Short Waveband 31 -94 M, and also 4 

separate switched band -spread ranges. 13M, 16M, 19M and 25M, 

with Band Spread Tuning for accurate Station Selection. The 
coil pack and tuning heart is completely factory assembled, 
wired 

er thdreeshourshfrom our 
remaining 

to follow, stage by stage 
instructions. 
SPECIFICATION: 
Superhet, 470 Eels. All Mallard Transistors and Diode. 

Easy to read Dial Scale. Band 
Magnet P.M. Speaker. 

d Spr ad Tuning. 
500 MW Output. Telescopic Aerial & Ferrite Rod Aerial. 

Spread on 311COVERAGE: 19 and 25 metre Bands. 
31 -94M and Band 

2/6 extra. Refunded if you purchase the parcel. Four 

The 
SKYROVER de luxe 
Tono Control Circuit is incorpora- 
ted, with separate Tone Control in 
addition to Volume Control. Tuning 
Control and Waveband Selector. In 
a wood cabinet, size 111 x 61 x 3in. 
covered with a washable material. 
with plastic trim and carrying 
handle. Also car aerial socket fitted. 

ballt for 112.19.6 5/- extra 

Four Leak -Proof batteries. 3/4 extra. All Components Available Separately. 

READY BUILT 
BOY'S TRANSISTOR RADIO 

Ready built, 2 transistor pocket 
I 

radio, in attractive plastic case, size 
only 4 x 2l x lin. Fitted with 21in. @. 

loudspeaker. Socket for personal 
earpiece & telescopic aerial. Works 
from single PP3 type bat- 
tery. Fully tunable over 
lull medium waveband. 
Supplied complete with 
earpiece. telescopic aerial. 
carrying purse and 9 volt 
battery. Ideal Birthday 
Gift. 

LASKY'S PRICE 
with all accessories 427 
Post Free. 
6 TRANSISTOR POCKET R. fully 
built, 4 x 21 x lin. with 2i in. speaker. Uses 
single PP3 type battery. Supplied com- 
plete with personal earpiece and leather 
case. Tunable over full medium waveband. 

LASKY'S PRICE 79/6 P. & P.2/6. 

Complete with all accessories. 

PRIVILEGE PARCELS A "Privilege Parcel" allows you to 
purchase the Audio System of your 

choice at a worth while cash saving. Some examples are listed below. but we shall be 
pleased to quote our "Privilege Parcel" Prices for any selection of equipment of your 
own choice. Send us details of your requirements. 
Tudor Stereo Amp- Tudor Stereo Amp- Collaro Studio Tape Collaro Studio Tape 
lifter £15. 0.0 lifier £15. 0.0 Deck, I -track model Deck, l -track model 
Connoisseur Crafts- Braun PC4L Stereo £10.10.0 £13.10.6 
man, 2 -speed tran- Transcription Unit Lasky's Tape Amp- Martin Tape Ampli- 
scription player.. 812. 9.6 lifter £8.19.6 fier, l -track model 

£16. 6.6 2 x Sharon Loud- P'tahle Case £3.15.0 £12.12.0 
Decca FFSS Stereo speaker systems 7 x 4in. spkr. 15.6 Portable Case with 
Pick -up .... £18.18.0 £19.19.0 Speaker.... O. 5.0 

Total £50. 4.6 Total £47. 8.6 Total £24. 0.0 

"PRIVILEGE 'PRIVILEGE "PRIVILEGE 
PARCEL" PAR('I ?t ;' PARCEL" 

Price: £47.10.0 Price: £45.0.0 Price: 622.10.0 
Carriage and Packing on all the above parcels. 10/ 

Total 131.16.6 

"PRIVILEGE 
PARCEL" 

Price: 630.0.0 
extra. 

"REALISTIC" Seven _ 

ott n ir 4i*0 kr output 
7-transistor ln. high flux speaker. 

* All components mounted on a single 
printed circuit 
board. size 51 x 
Silo. in one Cbly. - 

Plastic 
assembly. 

Ph carrying 
yin 

with azvying 
handle. size 7 x 10 
x 3110.. in Red! 
Grey. Blue /Grey _`, 
or all Grey. * , 

Easy to read Dial. 
*External socket ''--- 
tor car aerial. 
* I.F. frequency 470 Kc /s. * Ferrite rod 
internal aerial. Operates from PP9 or 
similar battery. * Full comprehensive 
data supplied with each receiver. * All 
coils and I.F.'s etc. fully wound ready tor 
immediate assembly. 
An Outstanding Receiver. LASKY'S 
PRICE tor the complete parcel including 
Transistors. Cabinet, Speaker. etc., and 
Full Construction 
Data. Can be built for: - 7 7 P. 9, P. 4/6. 
PP9 Batt. 3/9. Data and instructions 
separately 2/6. Refunded If you purchase 
the parcel. 

REALISTIC Seven De LUXE 
By popular request a De Luxe version 
of the well -proven Realistic "Seven" 
now available. With the same electrical 
specification as standard model -PLUS 
A SUPERIOR WOOD CABINET IN 
CONTEMPORARY STYLING, covered In 
attractive washable material, with super_ 
chrome trim and carrying handle. Also 
a full vision circular dial, externally 
mounted to further enhance the pleasant 
styling. ALL FOR ONLY 
P. & P. as for Std. model L1 EXTRA. 

207 EDGWARE ROAD, LONDON, W.2. 133 TOTTENHAM COURT r OAD, W. I. 152'3 FLEET STREET, LONDON, E.C.4 

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

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Rail Orders to Dept. P. W.. Edgware Rd. Open all day Thursday. Early closing Sat' 
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Make Murk/key 

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

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

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

Take the right course now 
ADVERTISING & ART 
copywriting 
Layout & Typography 
Commercial Illustrating 
011 A Water Colour 

BUILDING & CIVIL ENG'NG 
Architecture, Bricklaying 
Building Construction 
Builder.' Draughtsman 
Interior Decoration 
Quantity Surveying 
Heating A Ventilation 
Carpentry A Joinery 

COMMERCE 
Rook -keeping 
Accountancy & Cost 1711, 

Business Training 
Office Training 
Purchasing, Storekeepiul 
secretaryship 
Shorthand & Typing 
Computer Programming 
Small Business Owners 
DRAUGHTSMANSHIP 
Architectural Mechanica 
Drawing Office Practice 
ELECTRONICS 
Computer A Maintenant, 
Electronic Technician. 
Industrial Electronics 
FARMING 
Arable & Livestock 
Pig A Poultry Keeping 
Rabbits A Chinchillas 
GENERAL EDUCATION 
ti.C.E. subjects at Ordinary Jr 
Advanced Level 
(rood English 
Foreign Languages 

HORTICULTURE 
Home Gardening 
Park Gardening 
Market Gardening 

MANAGEMENT 
Busiueee Management 
Hotel Management 
industrial Management 
Office Management 
Personnel Management 
Works Management 
Work Study 
Foremanship 

MECHANICAL & MOTOR ENO'NO 
Engineering Maths. 
Diesel Engines. Welding 
I udustriaI 1 est rumentat ion 
Workshop Practice 
Refrigeration 
Motor Mechanics, etc. 

POLICE 
Entrance Examination 
PHOTOGRAPHY 
Practical Photography 

RADIO. TV & ELECTRICAL 
servicing & Engineering 
Radio Construction (with Kits! 
P.M.ti. C.ert Meat es 
'i'eieeomm unlcatioar 
Elect rici,aa 
Electrical Cotte rectors 

SELLING 
Company Reps. 
Sales Management 
Marketing 

WRITING FOR PROFIT 
Short-story Writing 
Free -lance Jouraaliam 

INTENSIVE COACHING for all principal examinations -G.C.E., Secretaryship, Accountancy, Engineering, Work Study, Management, Radio, Architecture and .Surveying. Special course for French Oral Test. 
Member of the Association of British Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(Dept. 172) 

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

Name _..... _..___._ 

Occupation _ 
2.64 I 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

February, 1964 

HARVERSON 
SURPLUS CO. LTD. 

For address see 
opposite page 

OUR LATEST BULK PURCHASE! 
BRAND NEW A.C. MAINS 

VALVE SUPERItET 
RADIO RECEIVERS 

Housed in beautifully styled cabinets 
offering terndc perormsuoe and very 
high quality reproduction. Built -its 
lerrite rod aerran lot reception of ali 
your favourite programmes. Fully 
guaranteed. 
MODEL 66 (as illue.). Covers Medium, 
Long and Short waves. Size 011a, w. x 

aye. d. a 441n, h. PRICE ONLY 57.17.8. 
P. & P. 618. 

MODEL 38. Similar circuitry to above but coven Medium wave only. Rise 
71in. te. s ::,-lo. d. z 4í(n. h. PRICE ONLY 84.14.8. P. A P. 5 /8. 
Atl/her at the shone eau ae easily (adapted for nee as 431 Feeder and. 

3 -VALVE AUDIO AMPLIFIER. MODEL HÁ34 
Designed for HI.FI reproduction of recorts 
A.C. Mains operation. Ready built on plated 
heavy gauge metal chassis, size 741n. w. x 4ín. d. 
x 4f in. h. Incorporate. ECC88, EL84, EZ80 
valves, heavy duty double wohpd mains 
transformer and output transformer matched 
for 3 ohm speaker, separate Bans, T and AA for 

controls. Negative ace, 
Treble 

feedback lipid 
Output 41 watts. Front panel can be detached 
and leads extended for remote mounting of 
controls. 

The HA34 bas been specially designed for us and our quantity order enabler 
us to offer them complete with knobs LCA.5.0 P, & P. 4f- valves, etc., wired and tested for only i 
TWO VALVE AMPLIFIER similar to above but using ECL82 and EP.SO 
with tone and volume controle. Output it watts. PRICE' 751-, P. A P. 4I- 

SPECIAL OFFER! 
MARCONI QUARTZ 

CRYSTALS TYPES ZHB 
Glass encapsulated, 2 wire load ont 
Sire 141n. high x ling dia. Following 
frequencies (Ke/d) only available 

13521, 13583, 13640, 13708 
10771, 13833- 13995, 13950 
14021, 14083, 14140, 14204 
14271. 14333, 143198, 14409 

Of- each. P. & P. Il- per crystal, 
3 or more Post Free. 

4SPEED PLAYER UNIT 
BARGAINS 

All Brand New In Makers' Original 
Packing 

SINGLE rLAtERS 
TU /12 83.10.0 Carr, :3/r1 

AUTO CHANGERS 
B.N.R. UAId 88.8.6 
Latest B.S.R. UAW £7.2.0 
LATEST GARRARD AUTO -SLIM 
with heavy -,tiny 4pole motor. 
FEW ONLY 87.7.0 (Standard 
Auto -Slim 88,17,81. Carr. 3/. oa each. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 13 (Matched Pair) 15/- 

0071 ,. 51- PRAIA' S/8 
OC72 ,. 8/- XA103 8/0 
OC76 81- VI3/10p 1B /6 
Set of Mulled 8 transistors, 0C44, 
-0C45 01'811) matched pan 

OC81, 25 / -, 
EDISWAN MAZDA 

R.1.I Pack: I- PXA102 Mix et: 2- PXA101 I.F. Amp.: (Egmv 
O(144 and OC45) 10/8 
R.1r.2 Pack: 2- PXA101 LP.; - 
PX.A101 sec.; 1- PXA102 
Mixer 12/8 
L.F.B Pack: Consisting of PXB113 
Driver, Matched pair PXC171, 
mounted complete with heat sinks 
(Equiv. OC81D and OC811....15/S 
ALL TRANSISTORS POST FREE. 

CARTRIDGE BARGAINS! 
B.B.R. TCBS High output com- 
patible Stereo Cartridge. Brand New. 
Complete with Stereo /LP/78 sapphire 
sty Eli and universal mounting 
bracket. Original list price 44/11. 
OUR PRICE 22/8. P. A P. Il -. 

COLLARD HI -PI 
STEREO T/O CARTRIDGE 

Type "C ". Complete with universal 
bracket and stylli for Stereo LP 
and 70. Original lint price 58/8. 
OUR PRICE 25/ -. P. A P. 1/-. 

ACOS GP85/1 T/O MONO CRYSTAL 
CARTRIDGE. Comp. with sapphire 
etylii and mounting bracket. Limited 
number only at 12/8, P. A P. 1i -. 

This 
may be 
your last 
opportunity 
to secure 
one of these 
amazing amplifiers--when remaining 

w are sold no more will become 
available. 

TELEFUNKEN HI -FI 
STEREO 
AMPLIFIER 
Mode. 882 with BALANCE CON- 
TROL 110/250 v. A.C. input 5 watt 
undistorted output (10 watts nomi- 
nal). 81se 12 s 9 x 21n. Weight 9 Ibn 
Complete with epee. and Instructions 
STILL ONLY 85.19.6. Cart. Il' 

FEW 
ONLY 

çIAWII`+ 

STEREO AMPLIFIER 
Incorporating 2 ECL82e 
and 1 E %80, heavy duty . 

double wound mains trans- 
formes. Out, at 4 watts per 
channel. Full tone and 
volume controls. Absolu- 
tely complete, 

BARGAIN PRICE 89/6 P. & P. 6l 
Also available complete" with two 8 z 6ín 

Speakers for only 85.10.8. P. a P. 610. 
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SPECIAL 
PURCHASE! 

TURRET TUNERS 
by famous maker 

Brand new unused. and 
Complete with PCC84 and 
PCP`() valves. 34 -38 Mc /s 
J.F. Biscuits for Charnels 
1 to 5 an) s and 9. Circuit 
diagram supplied. 
ONLY 25/- each. P.P. 2/6. 

F.M. TUNER 
HEAD 

A permeability tuned tuner 
head by a famous maker, 
supplied without valve 
(ECC85) and drum and 
spindle, 18 /8, plus 1/9 P. & 
P. Valve 8/6 extra. Drool 
and spindle 3/6 extra. 

GÖRLER F.M. 
TUNER HEADS 

10.7 Mc's 1.F. 
16/ -, plue 1/9 P. & P. 
ECC85 valve. 8/6 extra.) 

E.M.I. 4 -speed 
Player and P.U. 

FURTHER HUGE 
PURCHASE enables us to 
offer these 67'6` 

P. Ì8 
P. 

at 

Heavy e'in. metal turn- 
table. Low flutter per- 
formance 200/250 v. shaded 
motor with tap at 43v. for 
amplifier valve filament If 
required. Turnover LP /78 
head. 

RECORD PLAYER 
AMPLIFIER 

2 vulve t E%ß0 ECLS2). 
A.C. 

r 

:3 warts 
output, ready built. tested 
ami complete wit h valves 
and output transformer. 
Size 2.í1n. d. x 
Olin. h 

i 
x 55/ -. P. s P. 3 f -. 

Suitable speakers: u!in.15(- 
p. s P. 1/e. 10 0 Mu., E8 /-. 
P. & P. 1 /6. 

SPEAKER & 
CABINET FABRICS 

Oatmeal. Red anti Cold 
fabrics and varions pat erns 
in \'ynair and Tygan for 
speaker and cabinet cover- 
ing. also Red Bexine for 
cabinet covering only. 
All 341n. wide and usually 
sold at 35/- yard. 
OUR 

1 s ¡g per yard 
PRICE length. 
plue P. & P. 1 /6. 
(Minimum order 1 yard). 
Send B.A.E. for samples. 

PRACTICAL WIRELESS 

HARVERSON'S F.M. TUNER Mk. I 

F.M. 
tuning 
head L 
fanions 
maker. 

unur- 
an t e ,1 

non -drift. 
Per- 

meability 
tuning. 

Fre- 
quency coverage 88- 
700 me /s OAS1 
balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 x 3in. glass). Self powered, using a 

good quality mains transformer and valve rectifier. 
Valves used E.CCO), two EF80s, and EZ80. 

(rectifier) Fully drilled chassis. Size of 
completed tuner 8 x 6 x 5 /in. All parts sold 
separately. Set of parts if purchased at one time 
25.19.8. plus 8/6 P.P. and ins. Circuit diagram and 
instructions 116 post free. Mark II Version as above 
but complete with magic eye, front panel and 
brackets. 86.12.6. P. & P. 8/6. 
Mark III Version as Mark 1 but with output stage 
(E)'I.831 and tone control. 27.7.0. P. & P. 8 /6. 
Handsome Metal Cabinets. Choice of Grey, Black 
or Green. To fit Mark I, 25/ -. P. & P. 2/6. To ht 
Mark 11, 17/6. P. & P. 2/6. 

6 TRANSISTOR AND 
DIODE SUPERHET 
A list -class 2 wavebands 
transistor ssperhet. Printed 
circuit panel (size 81 x 2?in.) 

3 pre -aligned I.F. transfor- 
uere. high -tain Ferrite rod 

rial. All First -grade 
transistors. Car 

s 
erial 

winding. Push -pull out- 
put. All 
with simple Plfed tructiono e 
All parte sold separately. 
Set of parts if purchased at 
one time. 
ONLY ÿ4,r5,0 P. P 

35 OHM SPEAKERS 
Suitable for use with aboie 

'n. Goodman. Ideal replace- 
ment for most pocket portables 
8 /6; 21in. 10/6; 31ín. 12 /6; 
5in. 17/8:7 x 4in. 21/ -. 
P. & P. 1/6 per speaker. 

Portable CABINET 
Size approx. 91 x 6/ x 31in. 
Suitable for above using 31in. 
speaker. 25 /-. P. & P. II -, 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 1.F. transformers, one oscillator coil, une driver 
transformer and wound Ferrite aerial lined. long 
and aerial coupling). 28/8 complete, post 1 / -. 

6 transistor printed circuit hoard tu match. 8/8. 
post 9,). l'incuit ,diagram l Id txtra. 

QUALITY RECORD PLAYER 
AMPLIFIER 

A top -quality reconi player amplifier. This 
amplifier Inhieb is used in a 29 gm. record player) 
employs FAX '8:3. FLS4. EZ80 valves. Bass. treble 
and volume controls. Complete with output trans- 
former matched for :3 ohm speaker. 

PRICE 69'6 P. & P. 3'6 
DITTO. Mounted on board with output trans- 
former and bin. speaker. 

Complete at 89'6 P. & P. 416. 

QUALITY PORTABLE RECORD PLAYER CABINET 
Uncut motor board. Will take above amplifier and 
B.S.R. or GARRARD Autochanger or Single 
Record Player 1"nit. Size 18 x 14 x 8din. 

PRICE E3.9.6 Carr. 5'- 

4 LOOK OPPOSITE FOR MORE BARGAINS 

HARVERSON SURPLUS CO. LTD. I 

170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6 

Open all day Saturday Early closing Wed., l p.m. 

A few minutes from South Wimbledon Tube Station. (Please write clearly) 

PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY P. & P. ON OVERSEAS 

ORDERS CHARGED EXTRA. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak output in excess of 
11 watts. All standard 
British components. Built 
on printed circuit pon, 
size 6 x 3in. Generous 
size Driver and Output 
Transformers. Output 
transformer tapped for 3 

ohm and 13 ohm speakers. Transistors (GET114 or 
81 Mollard 0('811) and matched pair of 0081 alp1. 

9 volt operation. Everything supplied, wire, 
battery clips, solder, etc. Comprehensive easy to 
follow instructions and circuit diagram 1/6 (Free with 
Kit). All parts sold separately. 
Also ready built and tested, 52/8. P. & P. 2/6. 
A pair of TA l's are ideal for stereo. 
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SPECIAL 
PRICE 

451- 
P. & P. 216 

10/14 WATT HI -FI AMPLIFIER KIT 
A stylishly finished monaural 
amplifier with an output of 14 watts 
from I EL84s in push -pull. Super 
reproduction of both music and 
speech, with negligible hum. 
Separate inputs for mike and gram. 
allow records and announcements 
to follow each other. Fully 
shrouded section wound output 
transformer to match 3 -150 
speaker and 2 independent volume 
controls and separate bass and 
treble controls are provided giving 
good lift and cut. Valve line up 
2 EL84s, ECC8:3, EF86 and EZ80 
rectifier. Simple instruction 
booklet 1/6. (Free with parts.) 
AU parts sold separately. ONLY £6.19.6 P. & P. 6/6 
Also available ready built and tested complete with input jack plugs. 
£8.15.0 P. & P. 6/6. 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

21in. 12/6; Sin. 12 /6; Nin. 15/ -1 
Bin. 21 / -; loin. 25/ -; 12im 27/8 
E.M.I. 21 in. tweeter 10/8 
8tn. x 5in. By famous 

maker .. .. 10/8 
Rola Celestion approx. 9fn. a 
tin. middle register speaker 10 /6 
10in. x 6in.. 26/- 

Also 15 ohm 12 inch, 80/ -. 
P. & P. up to bin. 1/6; over bin, 

2/6 per speaker. 

AMPLIFIER ON 
PRINTED 
CIRCUIT 
BOARD 

AMPLIFIER 
CARRYING CASES 

BRAND NEW 
Strongly made wooden con- 
struction, tough vynide covered, 
complete with carrying handle. 
Overall size 131in. wide x 9in. 
deep x Sin. high with eloping front 
panel. Weight only 4/ lbs. Ideal 
for our 10 /14 watt amplifier and 
many others. 
BARGAIN PRICE 0216 

P. & P. 4/-. 

TAPE DECKS 
COLLARO STUDIO DECK 

810.10.0 plus 5/6 caer. and ins. 
B.S.R. MONARDECK 

control. 
(Single 

es 51in. spools. 28.15'0 
plus 5¡fi carn and ins. (Tapes extra 
on both). 

Two valve. 13Y85, Ú.L84. 
O.P. trans. use w -Rb 80 volt 
tap On motor. 38/6. 
P.P. 2/6 on above. Dropper 
res. for filament if requited 
2/6. 

Superior CABINET To take 8 x O speaker. with motor board 

oil) accommodate Itoi ÚA14 or UAW. 83.9.6. Carr. 51st. Speaker 10/6 
extra. P.r &n P. l'el extra. 
LARGE CABINET Similar to above with 3 ohm speaker. 85.9.6. 

ACOS CRYSTAL MIKES. High 
imp. For ,l,',k or hand use. High 

tsitic its. 18/6, l'..5 P. 1 /u. 
TSL CRYSTAL STICK MIKE. 
Listed at 43/ -. Our price 18/6. 
P..5 P. 1/6. 
CARBON MIKE INSERTS. Brand 
new, 21in. dia.. 3/6. P. & P. 9d. 
STANDARD COLVERN 60K W/W 
Pre -set Pots. '2 for 4 / -. P. & P. 1 / , 
CONDENSERS. 5000 mfd. 12 v. 
wkg. Size 3 o lin. dia. 3/- each. 
P. & P. 6d. each. 
STANDARD tin. FUSE HOLDERS 
Laminated Twin, 2 for 1 /6. 
P. & P Od. Laminated Single, 

2 for 1 / -. P. & P. 6d. 
Belling-Lee Panel moun- 
ting, single 2/- each. 
P. & P. lid. 
TRANSISTOR DRIVER 
and 0/P TRANSFOR- 
MERS. (Tapped 3 ohms 
and 13 ohms output). 
plus 4 suitable Transis. 
tors giving approx. I 

watt output. 30/ -, P.P. 2 /- 
Precision made .0005 A- 
ping TUNING CONDEN- 
SERS,Bizellx21s1tin. 
4/- each. P. & P. 1 /6. 

MAINS TRANSFORMER 
Drop then' type. Tapped pri- 
mary Ill /v., 200v., 220v., 2400. 
320- 0 -320v. at 80mA and 6.3v. 
at 3 amps. Generous core. Stair 
size 3: is 2I it 11in. Weight 
41ós. ONLY 15 / -. P. & P. 3/0. 

4-WAY NON -TANGLE 
TELEPHONE CABLE 

Latest spring back coil type. 
extends thin. to 5ft. Complete 
with rubber bushes. 3/8 sash. 
P. & P. 1/ -. 

8 x 2ein. 3 ohm SLOT SPEAKERS 
Specially designed to handle large 
output. Ideal for high quality 
reproduction when speaker space Is 
limited. Special purchase, regret no 
further technical details available 
but an absolute snip at 8/- each. 
P. & P. 1/6 per speaker. 
FEW ONLY 8 x 4in. 3 ohm Speakers 
Similar to aboie. Only 9/ -. 
P. it P. 1/6 per speaker. 
8 x 5in. 3 ohm SPEAKERS BY 
WELL KNOWN MAKER. 'Cm 
repeats ble at only 10/6 each. 
P. Sc P. 1/6 per sneaker. 
A pair of these are ideal for S',. o. 
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Brand new individually 

checked and guaranteed 

VALVES 
AC/HL 4/8 
ACP4 8/- 
ACOPEN 5/- 
AR8 6/- 
ARP3 8/- 
ARP4 8/6 
ARP12 2/6 
ARP21 7/- 
ARP24 8/6 
ARP34 4/- 
ARTP1 6/- 
ATP4 2/8 
ATP7 6/8 
wU7 50/- 
1864 10/- 
B884 47/8 
BT19 86/- 
BT35 26/- 
BT45 16/- 
8183 86/- 
GCSL 8/- 

CL33 9/- 
OV71 8/- 
CV77 8/- 
01102 1/- 
CV103 4/- 
LN4014 7/- 
CV4015 6/- 
C14025 10/. 
0V4048 40/- 
0231 8/- 
171 1/6 
1/41 3/3 
D77 4/8 
DA30 12/8 
DAF98 6/- 
11041 4/- 
1)ET5 8/- 
DE120 2/- 
DF73 6/- 
DF91 8/- 
uF92 8/- 
llF9tl 8/- 
DK92 71 
0E96 6/6 
1)L92 6/- 
DL93 8/- 
DL94 81- 
uL96 8/- 
171.619 16/- 
ESOP 25/. 
E1148 8/6 
£1232 IN- 

K2'67 15/- 
K'1'76 8/0 
KTW61 5/6 
KTZ41 8/- 
KTZ83 8/- 
LP2 10/- 
1(8100 9/- 
M8142 12/- 
M8190 5/- 
MH4 a/- 

118 8/- 
MB/PEN 8/- 
NOT2 10/- 

8 
oca 5/8 

OZ4 4/- 
PABC80 7/- 
PCC84 5/6 

CC85 7/- 
PCC89 10/- 
PCF80 7/- 

PCF84 19/- 
PCL81 W. 
PCL8'2 6/6 

83 8/8 
PCL84 7/- 
PCL88 9/- 
PEN25 4/6 
PEN46 8/- 

4T'V280/40 
12/6 

$1.12150A 4/9 
T41 6/6 
TP22 5/- 
1P25 15/- 
T'PI1 8/- 
TT16 80/- 
TTR31 80/- 
TZ0520 4/- 
TZ20 18/- 
12/14 8/- 

U17 b- 
U38 8/8 
025 11/- 
026 11/- 
U27 8/- 
62 b/- 

U801 17/8 
UABC80 5/- 
UBC41 8/8 
UBF80 8/8 

F89 7/. 
UBL21 11/- 

C 42 7/. 
UCH81 7/- 

CL82 8/- 
UCL86 1Qp/- 
UL41 i/8 
UL84 8/- 
UU9 8/6 
UY21 8/- 

41 b8 
UY85 5/- 
V1507 5/8 
V1924 18¡ 
V2023 18/8 
VMP40 12/- 
VP23 8/- 

133 30/- 
VR99 8- 

06/30 
68 

b0 30 

VT4C 20/- 
VU99 8/- 
VX3256 4/- 
W0281 5/ 
163 5/- 

U5 4/- 
1'88 9/. 
'/1800U 20/- 
1289111 10/- 

A3 8/- 
1A5GT 5/- 
IC50T' 7/- 
IDIOT - 1E70 8 
IFS 
106CT 8- 
1L4 2/8 
1LA6 8/- 

ILCS 7/. 
1LM4 4/- 
1N43 4/- 

1846 6. 
1 R5 
144 6j- 
185 4/6 
1T4 8/_ 
2A3 bl- 
2A3 8/_ 
2A8 /_ 
2026 8/- 
2C16A 3/- 

2/6 
2043 42/6 
2048 80/- 
2051 18/- 
2021 5/- 
2X2 8/- 
SA4 4/- 

87 M 

SB7 8b/- 
3824 6- 
3B:8 151- 
3B19 50/- 
3Q4 e/8 
3Q5GT 7/6 
384 6/- 
3V4 5/9 
5A1 30 5/- 
5A1740 5/- 
b 67/M 

5R40Y 19/- 
514 7- 
eX40 8%8 MO 4/- 
5Y30T 6/- 
Y3WGTB 

5844 7/- 
öAB7 4/-f 

AC7 8/- 
BA05 2/8 
0A07 6/- 
BARB 10/- 
BAJS 8/6 
BAJ7 8/- 
0.41(5 6- 
BAKB 8/- 
8AK7 8/- 
öALS 4/. 
0AL5W 7/- 
6A115 2/8 
6AM6 4/- 
0AQ5 7/- 
BAQSW 9/. 
0A80 4/. 
OA46W 9/- 
0AT6 4/- 
11AUB 7/- 

6AX4 8/- 
O 84G 8/- 
087 6/- 
6880 2/8 
0BA6 4/9 
08E0 5/_ 
0BR7 9/- 

8Ó 41 
b 

2/8 
BC50 4/- 
6C50T 8/- 
000 4/- 
6060 8/- 
6080 8/- 
00116 5/- 

7 4/6 
0,3t: 8/- 
64d7 2¡_ 
61:4u1 9/6 
6V00 8/- 
6t'6G1 6/8 
6V0M 8/- 
11X4 4/- 
8X50 6/- 
eXSGT 6/8 
6Y00 8/- 
6-30L2 10/- 
6Z4 5/- 
707 7/6 
7C5 10/- 
706 7/- 

7 6- 

7Q7 7/- 
717 b/- 
7Z4 4/6 
703A 80/- 
802 2/6 
9D 
11E3 17/6 
12A6 2/6 
12AH7 5/- 
12AH8 11/- 
12AT7 4/- 
12AU7 b/- 

2AX7 8/- 
12AY7 10/- 
12BA6 8/- 
128E6 7/- 

1208 
7 

6/ 
1286 2/- 
12J5(1T 2/8 
12K7GT 4/8 
12KBM 19/- 
12Q70T 4/6 
126A7 7/- 
12807 4/- 
12807 8/- 
l'26H7 8/- 
12817 6/- 
128K70T 

28N7 T8/ 

128R7 6/- 
1214 2/- 
141.7 7/- 
15D'2 6/- 
19(13 10/- 
19011 9/- 
1981 8/- 
20A2 17/6 
2004 17/8 
2188 8/- 
25L60T 7/- 
2515 3/- 
25'Á4G 6/6 
2525 7/8 

25ZB0T 8/8 
30 6/- 
30(:15 10/- 
30F3 8/8 
30FL1 9/8 
30010 14/- 
30PL1 10/8 
38PL18 10/6 
86L60T 7//- 

95T 17/6 £1266 50/- EF92 2/- 
E1415 30/- RF95 6/- M L 3bZ3 8/- E1524 12/8 EF183 8/- / ¡ 35240T 6/- 8'2134 18/- EF184 8/- / 7 J 35Z5GT 6/- EA50 1/8 EL32 8/9 OB 7/ 2034 2/ 87 4/. EA78 e/- EL34 8/8 
EABC80 8/- EL35 6/- ODI 

U / / 7C 4ìMP 4%- 
EAC91 3/6 EL38 17/8 U 50L60T 6/6 
EAF42 8/- EL41 7/8 / 53A 7/8 EB34 1/6 EL42 8/- 
EB91 8/- EL50 8I- P / / / 59 B/- 88033 6/- EL81 8/8 

/// 
3A/1 / 76 5/8 

EBBC41 8/9 EL83 7/- PCFBa 8/8 Ltß 
/ 2 8/- 

76 
7 8/- EBC81 6/6 EL84 6/- 77 

6/- ELM 8/- / U H 
F.BF80 6/6 EL91 4/6 % 

B 
/ 

bF 
/ 80 6/8 E8F83 7/6 ELIO 8/- pCL 8 

U 
EBF89 6/8 EM80 6/6 82 8/- 

EM81 7/8 

EM85 9/- 1 
83A2 8/8 

M0208 8/- PEN220A Uy 7 / 1 / 9003 6%- 

EY51 7/- 8/- / D/2 
217 

pin 8/8 EY86 6/8 PL36 8/- ¡ 220PA 7/. EY91 8/- PL38 18/- / 220111 4/- EZ40 6/8 PL81 7/- 
E7.41 8/8 PL82 6/8 V / 307A 6/8 EZ60 6/8 P1.83 8/- S 3308 8/- EZ81 4/6 01.84 8/6 1P 0 357A 70/- Fi8957 b/- PM'24A 6/- 
F/6081 5/. PT15 10/- VTl / 6 393A 16%- 
F/6083 4/- PAM! 7/6 440A 9/- FW4/5008/8 PX4 14/- VR1 / / 705A 16/- 01/2380 9/- PX25 9/- 
01/371K PY31 9/6 8 

L 
801B 8Ì. 19J- PY3S 10//- 803 22/8 050/20 5/- PY80 6/8 805 0/- EF36 8/8 OM 12/- P181 6/8 1 0 8078R 8/- EF39 4/. 0Z34 8/- PY82 5/. ' / / / 998 8/- EF40 9/. 1163 7/- 0183 8/- 813 651- EF41 8/9 110300100/- PY800 8/8 Y / 829A 30/- EF50 1/8 8K54 22/6 P'Á1-35 9/- 

E05-' 8/- HL2K 2/6 P'/.1.75 12/- / N.08 54/- El'54 8/8 111.23 8/- QQP21 8/- 4 832 15/- F.F71 7/8 HL23DD5/- Q025 5/- 1 937 9/- 8E72 5/- HL41 4/- Q695/10 6/8 843 6l- EF75 5/- 17182 9/- Q81202 8/. 806A 14/- E074 4/- K3A 10/- QV04/7 7/- 99 934 4/6 
£080 5/- KT32 8/- R3 8/- 7 955 2/6 E1'85 6/- KT330 8/- 802 8/8 956 2/- El'80 8/- KT44 5/9 8041 2/. 937 b/- EF89 4/8 KT63 4l- 8061 2/- 958A 4/- E091 2/9 KT06 12/9 802111 8/8 101'2 5/- 

bfANY OTHERS IN STOCK :nr/ade ('uUode Rav TnS.s and 8perinl Valves. U.K. ordern below 21 P. 8 P. 1/-; over £1, 2/-; over £3, P. 5 P. nee 
C.O.O. :i;6 extra. Overseas Postage extra at cost. 

ECOS 12/6 
EC70 5/- 
EC90 80/- 
EC91 8/- 
ECC81 4/- 
ELC82 
E(C83 8/- 
80084 8/8 
ECM 8/8 
ECC91 4/- 
F.CF80 7/8 
E0F82 7/- 
ECH42 8/- 
ECH81 6/- 
ECHe3 7/6 
EOLO 8/- 
E0L82 7/8 
ECL83 10/- 
ECL88 10/- 

6F6G 6/3 
0050T 5/9 
0F6G 4/- 
0E7 8/- 
808G 8/8 
8012 4/8 
8013 6/- 

0033 8/8 
6000 2/8 
6111 8/_ 
0H6M 1/6 
634 9/. 

6.15 8/8 18/8 
835G 8/- 
036 8/8 
BJ6W 8/- 
6370 6/I- 
bK60T 6/8 
6E70 g/- 
K70T 4/9 
K80 4/- 

6K00T 8/8 
BK8M 8/8 
9E25 18/- 
6150 8/- 

01.60 8%- 
0L80A 7/8 
6L70 4/8 
01.34 4/6 
OLD'20 5/9 
ON7 8/- 
69170 6/9 

6R 0 8%- 
08127 7/- 
1180701 5/- 
6807 6/- 
68F6GT b/8 
08147 8/. 
60.17 6/- 
68J70T 6/8 
08.171 8/6 
04E7 4/8 
081.701 5/6 

1616 
1619 
10_5 
1026 
1629 
2001 
40490 
4063 
5704 
5726 
6064 
6003 
7193 
7473 
8O19Á 
9001 
9002 
9003 
9004 
9008 

3/- 
5/- 
8/- 
81- 
4/6 

18%8 
8/- 
9/- 

b'7/_ 

1/9 
3/- 

25/- 

4/6 

2/8 
2/8 

Tus 
CV1596 

(093) 66/- 
E4103/B/4 

E4504/B/8B1Ó 

10897 28%- 
1011138 

VCR139Á0/ 

31101 30/- 
3E07 45/- 
5001 25/- 
5FP7A 26/- 

Photo 
Tubas 

CM08 5/- 
0816 12/8 
991A 66/- 
80970 850/. 

Vahea 
ACTE 88 
8281177 210 
1824 25/- 
31/91/¿ 

887/10/. 
723A:0 60/. 
723A 80 /- 
726A 27/8 

Transistors 
0(`26 25/- 
0044 6/- 
0043 6/- 
0072 7/- 
0051 7/- 
0083 10 /- 

MARCONI COMMUNICATION 
RECEIVERS. CR.I50. Frequency 
coverage 2 -60 Mc s in 5 bands. Two IFs. 
Ist 1,600 kc s, 2nd 463 kc/s. Image signal 
protecting over 40 dB up to 30 Mt /s and 
20 -40 dB from 30.60 Mc /s. Self checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from100c /s to IO kc /s 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpans position for CW recep- 
tion. Facilities for diversity reception. In 
as new guaranteed condition with original 
mains power supply unit E70 or without 
power supply unit [60. Carriage 301 -. 
CR.I50, /2. Frequency coverage 1.5 -22 
Mc /s in 4 bands, all other features as in 
CR.I50. Price E35. Carriage 301 -. 
P.C. RADIO'S mains power supply unit 
for above, 901 -. 
CR.150 /3. Same as CR.I50 with additional 
separate antenna trimmer on front 
panel, crystal controlled Ist oscillator 
for fixed frequency reception, muting 
switch (during transmission), wide band- 
pass extended to 13 kc's. In as new 
guaranteed condition with original mains 
power supply unit £75. Carriage 30f -. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
£15.10.0. As above but rack mounted 
model, £14.10.0. 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, 161-. P & P. 116. 

Original mains power pack for H.R.O. 
110 220 v. A.C. Brand new in original 
packing, 451-. P. & P. 4l.. CONNECTORS FOR T C S 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New LI.17.6 each. 
F. & P. 216. 
TRANSMITTER RECEIVER. TYPE 
68T. 3 -5 Mc /s netting facilities. Low 
power consumption. Requires 150 v. h.t. 
and 3 v. I.t. dry batteries. In good 
condition. 35f -. Carriage 81 -. 
COMMUNICATION RECEIVER 
Type SR 40. 540 Kcs -31 Mc /s in 4 bands. 
Built -in Sin. loudspeaker, telescopic 
aerial for SW reception. Calibrated "S" 
meter, automatic interference limiter. 
BFO circuit. 220v. A.C. Weight approx. 
15 lb. E29, carriage free U.K. 
R.209 RECEPTION SET. A 10 -valve 
high -grade Superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
CW frequency I Mc /s -20 Mc /s. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating its own vibrator power 
supply unit driven by a 6 v. battery (2 
point connector included). The net pro- 
vides for reception from rod. open -wire 
or dipole aerial with built -in loudspeaker 

P.C. RADIO LTD 
170 GOLDHAWK ROAD, W.I2 

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

or phone output. Dimensions: Length 
12in., width Bin. depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, ¿23.10.0, including special head -. 
phone and supply leads. Carr. LI. 
PRECISION WATT METERS made by 
Weston (USA) for D.C. and A.C. 25 -1,000 
c s. Voltage coils ISO and 300 v., current 
max. 7.5 amps. Mirror dial calibrated up 
to 1,500 watts. Connecting instructions 
included. Overall measurements 61 w 
51 x 31in. Brand new ¿9.19.6. 
CARBON INSET MICROPHONE. 
G.P.O. type, 216. P. & P. 1'6. 

PANEL METERS (round) 
0 -20 microamps 21" D.C. 791- 
0-50 microamps 31" D.C. 451- 
0-50 microamps 21" D.C. * 40'. 
0 -100 microamps 24" D.C. 351- 
0 -100 microamps 21' D.C. ** 35f- 
0 -200 microamps 2r" D.C. 3216 
0 -500 microamps 2" D.C. 211- 
0 -500 microamps 2k" D.C. 301 - 
0 -ImA* 2" D.C. 1916 
0 -ImA 31" D.C. 351 - 
0-ImA 31" D.C. ** 351 - 
0-5mA 34." D.C. 451 - 
I50-0-1,500mA 3 }" D.C. 291- 
0-15v 21" A.C. 1716 
0 -50v 212 

}" 
D.C. 28'. 

0-150v " A.C. 241- 
0-500v (shunt) 21" D.C. 201- 
0-5kV 3.1" electrostatic 851- 
0-10kV 2 " D.C. 631 - 
Freq. 0.70 c /SecI25v 3 }" 521- 
."'Weston", as usually used also in H.R.O. 
as "S" meter, * *Projection type. 
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THE R.S.C. BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 

Eminently suitable for bass, lead or rhythm guitar and all other musical 
instruments 

* Incorporating two 12in. heavy duty 25 -watt high flux (17.000 lines) loudspeakers with 
tin. diameter speech coils. Designed for efllciently handling full output of amplifier 
at frequencies down to 2.5 c.p.s. 

* Dual Cone in second speaker reproduces frequencies up to 17,000 c.p.s. 
* Heavily made cabinet of convenient size 24 x 21 x 141n, has an exceptionally attractive 

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

of up to four instrument pick -ups or microphones. 
* Separate hass and treble controls providing more than adequate 'Boost" or "Cut" 
* LEVEL frequency response throughout the audible range. 
* SUPERIOR TO UNITS AT TWICE THE COST. 

392 Gns. .(F..forleaflet. 
Oit UP:POSIT of £4.3.0 and 12 monthly 
payments of £3.9.11. ('arr. l7 /8. 

R.S.C. .IUNIOIt. GUITAR AMPLIFIER 
5 -watt high quality output. Separate bass 
and treble "cut" and "boost" controls. 
Sensitivity 15 m.v. Two high impedance 
inputs. loin. loudspeaker. Handsome, 
strongly made cabinet (size 14 x 14 x 7ín. 
approx.) finished in attractive and durable 
Polychrome.- 

Or DÉ DEPOSIT 51 and 9 monthly í%8.19s payments of 51. Carr. 7/6. 

LINEAR. TREMOLO /PREAMP. UNIT 
Designed for introducing the Tremolo effect 
to any amplifier which Is fitted with a 
reserve power supply point for smoothed 
H.T. and 6.3 v. A.C. L.T. This applies to 
practically all amplifiers of our manufac- 
ture, and to those of several other manu- 
facturers. The unit plugs into power supply 
point and any input socket or amplifier. 
Controls are Speed (frequency of interrup- 
tions), Depth (for heavy or light effect). 
Volume and Switch. Three sockets are for 
two inputs and Foot Switch. 4 Gns. ONLY 

GLASGOW 
Opening late 
January at 
326 Argyle St. 

TRANSISTOR SALE. Mullard 0071 3/9. 
0C45 4 /11, 0044 4/11, 0072 4/9. 0081 4/11. 
00171 8/9, Ediswan XA101 3/9. XB102 319, 
XA112 3/9. XB113 3/9. XB104 3/9. XC101A 
3/9. Postage 6d. for up to 3 Transistors. 
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 -250 v. A.C. mains. Suitable for Electric 
Trains. Limited number available at 29/11. 

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

6/12 v. 1 a. .. 3/11 24 v. 20 amp. 89/9 
6/12 v. 2 a. .. 8/11 H.T. TYPES H.W. 
6/12 v. 3 a. 9/p9 150 v. 40 mA .. 

$3/99 
6/12 v. 6 a. .. 15/3 v. 60 mA .. 4/11 
6/12 v. 10 a. .. 28/9 250 v. 80 mA .. 5/11 
6 12 v. 15 a. 35/9 200 V. 250 mA .. 11/9 
CONTACT COOLED. 250 v. 75 mA, F.W. 
(Bridge), 10/11. 250 v. 50 mA, F.W. (Bridge) 
8/11. H.W. 250 v. 60 mA. 5/11. 

HI -FI 10 -WATT A 'íI1. 1. I FI I. ItS. 
Brand New Complete £7.19.9 Carr. 

Units. 5/8. 
Manufacturers' discontinued Model. Push- 
Pull output. Latest high efficiency valves. 
Dual separately controlled Inputs for 
"Mike". Separate Bass and Treble Controls. 
High sensitivity. Output for 3 or 15 ohm 
speaker. Guaranteed tested and in perfect 
working order. 

DERBY 
Now open at 
26 Osmaston Road 
The Spot 

R.S.C. SENIOR 15 watt GUITAR I R.S.C. B20 BASS GUITAR AMPLIFIER 
For lead or rhythm guitar. High -fidelity 
push -pull output. Separ- 
ate bass and treble "cut" 
and "boost" controls. 
Twin separately con - 
trolled inputs so that two 
instruments or 'mike" 
and pick -up can be used 
at the same time. Loud- 
speaker is a heavy duty 
high flux 12ín. 20 watt 
model with cast chassis. 
Cabinet is well made and 
finished as Junior Model. 
Size approx. 18 x 18 x lin, 
Only 18 Gns. Cfar/f 

Send S.A.E. for leaflet. 
Or DEPOSIT 35/- and 
twelve monthly payments of 35/ -. 
HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL. REXINE COVERED 
CABINETS. Type BG1. Suitable for Base 
Guitar. Speaker Unit '151n., High Flux. 
15 ohms, 30 watts. Cabinet size approx. 
24 x 21 x 131n. Only 191 ans. Or Deposit 
37/8 and 12 monthly payments of 37/8. 
Type BG2. Suitable for Bass Guitar. 
Super Sensitive, 15ín. 15 ohms high flux 
speaker. Cabinet size approx. 30 x 21 x 14ín. 
Attractive covering of two contrasting 
tones of Rexine and Vynair. Rating 50 
watts. Only 29 Bea. Or Deposit 53.7.6 and 
12 monthly payments of 50 / -. 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 121n. high flux 15 ohm 25 watt 
speakers, one with aluminium speech coil 
and dual cone to provide smooth frequency 
response from 25 to 17,000 c.p.s. Cabinet 
size approx. 30 x 21 x 141n. Covered In two 
contrasting tones of grey Vynair and 
Rexine,. Rating 50 watts. Only 29 ens. 
Oof 

50 / -. 
r Deposit 53.7.6 and 12 monthly payments 

LARGE REXINE COVERED SPEAKER 
CABINETS. Heavy blockboard construc- 
tion. Very attractive two tone covering 
of Rexine and Vynair. Size 30 x 21 x 18in. 
cut for 15ín. or 18ín. speaker or for two 
12ín. 11 ens. or Deposit 25/9 and 9 monthly 
payments 25 /9. Size 30 x 30 x 18ín. cut for 
15in. or 1810. speaker 13 gns. or Deposit 
30/4 and 9 monthly payments 30/4. 
Suitable speakers available 
FANE EXTRA HEAVY DUTY 
LOUDSPEAKER 13ín. TYPE 153. 
40 watts. Total flux 375,000 lines. Ex- 
tremely high sensitivity. 15 ohm voice 
coil. Only 18 gns. or Deposit 35/- and 
12 monthly payments 35/ -. 
FANE EXTRA HEAVY L /SPEAKER 
183. 18ín.. 15 ohms, 80 watts, 3in. diem. 
Speech Coll. Total Flux 375.000 lines. 
High sensitivity. ONLY 25 ans. or Deposit 
52/9 and 12 monthly payments of 43/ -. 
Send S.A.E. for leaflet on 153 and 183. 

AMPLIFIER 
Ahlghly efficient unit incorporat- 
ing a massive 151n. high flux loud- 
speaker specially constructed to 
withstand heaviest load condi- 
tions. Rating 25 watts. Indivi- 
dual bass and treble controls give 
ample "boost" and "cut ". Two 
high impedance jack socket in- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recess on top of the 
cabinet. Cabinet is of substantial 
construction and attractively 
finished in two contrasting tones 
of Rexine and Vynair. Size 
approx. 24 x 21 x 131n. Operation 
from 200 -250 v. 50 c.p.s. A.C. 
mains. 
Send S.A.E. for leaflet. 

Amy woos Or Deposit 
paymeente 

and 12 
56/10. 

Carr. 17/6. 

Ex. GOVT. SMOOTHING CHOKES. 
200 mA. 3-5 H, 50 ohms. Parmeko 8/9: 
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 6/9; 60 mA, 5 -10 H, 260 ohms 2/11. 

COMPLETE POWER PACK KIT. 19/11 
Consisting of Mains Trans., Metal Recti- 
fier. Double electrolytic. smoothing choke 
chassis and circuit. Bor 200 -250 v. A.C. 
mains. Output 250 v., 60 mA. 8.3 v., 2 a. 

R.S.C. POWER PACK, 39/9. Louvred 
metal case only 8 x 56 x 261n. Stove 
enamelled. For 200 -250 v. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
60 mA. fully smoothed and 6.3 v. 2 a. Suit- 
able for power requirements of almost 
any Pre -amp. or Radio Tuner. 

R.S.C. BABY ALARM or INTER - 
CO }IM. KIT. Complete set of parts with 
diagrams etc. Housed in two polished 
walnut finished cabinets of pleasing 
design. High sensitivity. For 200 -250 v. 
A.C. mains. Fully isolated. Controllable 
at both units. An Intercomm. of this class 
would normally cost £20 -030. Only 89/6, 
carr. 5/- or assembled ready for use 8 gns. 

EX. GOVT. SELENIUM 
RECTIFIERS 12v. 15 AMP 1 9 

, 
9 (BRIDGE) F.W. ONLY 

R.S.C. (Manchester) 
Ltd. 

LEICESTER BIRMINGHAM 
32 High St. 6 Gt. Western 

Arcade 
Half -day (Opp Snow Hill 
Thursday Sta) No half -day 

MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under CI 

Postage 2(9 extra under 62. 4'6 extra under LS. Trade Supplied. S.A.E. with all enquiries please. 

SHEFFIELD HULL LIVERPOOL BRADFORD LEEDS 

13 Exchange St. SI Savile 73 Dale St. 56 Morley St. 5 -7 County 
Castle Market St., Hull Liverpool 2 (above Alhambra (Mecca) Arcade 
Bldgs. Sheffield ' Theatre) Bradford Briggate, Leeds 

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

MANCHESTER 
8.10 Brown St. 
(Market St.) 
Manchester 2 
No half -day 
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R.S.C. Manchester MAIL ORDERS to 5 County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under fl. Ltd. Postage 219 extra under f2. 4/6 extra under ES. Trade Supplied. S.A.E. with all enquiries please. 
LEICESTER BIRMINGHAM SHEFFIELD HULL 
32 High St. 6 Gt. Western 13 Exchange St. SI Savile 

Arcade Castle Market St., Hull 
Half -day (Opp Snow Hill Bldgs. Sheffield 
Thursday Sta) No half -day Half -day Thursday 

'DERBY 26 OsTmaston Road 
HE SPOT 

LIVERPOOL BRADFORD 
73 Dale St. 56 Morley St. 
Liverpool 2 (above Alhambra 

Theatre) Bradford 
Half -day Wednesday 

MANCHESTER LEEDS 
I8-IO Brown St. 5 -7 County 

(Market St.) (Mecca) Arcade 
Manchester 2 Briggate, Leeds 
No half -day No Half -day 

i 
FANE HEAVY DUTY HI -FI SPEAKERS 

12ín. 15 ohms. Cast chassis. Exceptionally 
robust 2in. dial'''. Voice Coil Assemblies. 
122/10 20w.. 5 gns. 122/10A 20w., 6 ens. 
122/12 20w., 6 gns. 122/12A 20w.. £7.19.8 
122/14 22w.. 9 gns. 122/14A 22w., 10 gns. 
122/17 25w., liens. 122/17A 25w., 12 gas. 15ín. 15 ohms. Cast chassis. Exceptionally 
robust tin. diam. Voice Coil Assemblies. 
152/12 20w., 12 gns. 152/12A 20w., 13 ens. 
152/14 27w.. 14 gns. 152/14A 27w., 15 gns. 
152/17 35w., 16 gns. 152/17A 35w., 17 ens. 
"A" indicates dual cone type, 30- 17,000 
c.p.s. Send S.A.E. for leaflets. Terms 
available: 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 dB down. Frequency response --3 dB 
30- 30.000 c /s. A specially designed section - 
ally wound ultra linear output transformer 
Is used with 807 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF86, EF86, ECC83. 807. 
807. GZ34. Separate Bass and Treble Con- trols are provided. Minimum input required 
for full output is only 12 millivolts so that 
ANY KIND OF MICROPHONE OR PICK -UP IS SUITABLE. The unit is 
designed for CLUBS, SCHOOLS, THEATRES, DANCE HALLS or OUT- 
DOOR FUNCTIONS, etc. For use with 
Electronic ORGAN, GUITAR, STRING 
BASS, etc. For standard or long -playing 
records. OUTPUT SOCKET PROVIDES 
L.T. and H.T. for RADIO FEEDER UNIT. 
An extra input with associated vol. control 
is provided so that two separate inputs such 
as Gram and "Mike" can be mixed. 
Amplifier operates on 200 -250 v. 50 c /s. A.C. 
Mains and has output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

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

instructions. If required 
Carr. 10/- perforated cover with carry- 

ing handles can be supplied 
for 19/9. The amplifier can be supplied, fac- tory built with EL34 output valves and 
12 months' guarantee, for 14 gns. Send 
S.A.E. for leaflet. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 3319. 
Suitable microphones and speakers avail- 
able at competitive prices. 
ARMSTRONG, DULCI, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING T /TABLES CASH or H.P. 
SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning, 
W /Ch. and Vol. Only 250 v. 15 mA. H.T. and 
L.T. of 6.3 v. 1 amp, required from amplifier. 
Size approx. 9 x 6 x 7ín. high. Simple align- 
ment procedure. Point -to -Point wiring 
diagrams, instructions and priced parts list 
with illustrations, 2/6. Total building cost 
24.15.0. S.A.E. for leaflet. 

P.M. SPEAKERS. loin. W.B. "Stentorian" 
3 or 15 ohms type HF 101210 watts, hi- fidelity 
type. Recommended for use with our All 
Amplifier, 54.7.6. 12ín R.A. 3 ohms 10 watts 
(12,000 lines), 59/9. 
TWEETERS. R.A. 3 ohm, 25/9; 15 ohm 25/9 
R.A. 12in. DUAL CONE 3 ohm S watt Speakers. Ideal for Stereo. Only 39/9 ea. 
Jason FMTI V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves. 
Tuning dial, Escutcheon, etc., £7.19.6. 
LINEAR IA5 MINIATURE 4/3 WATT QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12 dB. Separate 
Bass and Treble Controls. For mains 200- 
250 v. 50 c /s. Output for 2 -3 ohm speaker. Mullard valves EZ80, ECC83, EL84. Size only 7x5 x Olin. high. Guaranteed 12months. 
Only 55.19.8. Send S.A.E. for leaflet. Terms: Deposit 22/6 and 5 monthly pay- 
ments of 22/6. 

12in 10 WATT HIGH QUALITY 
LOUDSPEAKER 
In walnut veneered cabinet. Gauss 
12,000 lines. Speech 
coil 3 ohms or 15 
ohms. Only £4.19.6 
Carr. 5/ -. Terms: 
Deposit 11/3 and 
9 monthly pay- 
ments of 11/3. 
12ín. 20 WATT Ili -FI LOUD- 
SPEAKERS IN 
CABINETS. Size 

18 x 18 x 10ín. Finish as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
17/9. Only £7.19.8. Carr. 8/6. For larger types see preceding page. 
LINEAR LG34 GRAM. AMPLIFIER. 
High quality. Separate Bass and Treble 
controls. Handsome appearance. Com- pletely enclosed. Black /Gold Frontplate 
5 gns. 

R.S.C. 4-5 WATT AS HIGH -GAIN AMPLIFIER 
A highly- sensiCve 4 -valve quality amplifier for the !ionic, small club, etc. Only 30 millivolts input is re- quired for full output so that it is suitable for use wilh 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 71 dB down, 15 dB of Negative feedback is used. H.T. of 300 v. 25 mA and L.T. of 6.3 v. 1.5 a. is available for the supply of a Radio Feeder Unit, or Tape -Deck pre- amplifler. For A.C. mains input. of 200- 230 2.50 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 £4.15.0, or assembled ready for use 25/- extra. Plus 3/6 carr., or deposit. 22/6 and 5 monthly payments of 22/6 for assembled unit. 

GLASGOW Opening late 
January 
326 Argyle St. 

R.S.C. GRAM. AMPLIFIER KIT. 3 watts output. Negative feedback. Controls 
Vol., Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis. Circuit, etc., supplied. Only 39/9. Carr. 3/9. 
THE SKYFOUR T.R.F. RECEIVER. 
A design for a 3 valve long and medium wave 200 -250 v. A.C. Mains receiver with selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
61{7, SP61, 6V6G. Selectivity and quality excellent. Simple to co struct. Point -to- Point wiring diagrams, instructions and parts list 1/9, maximum building costs 
£4.19.6, inc. attractive walnut veneered 
wood cabinet 12 x 61 x 51in. 
MULTI - METERS, CARY M1. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/ -. A.10. Basic Meter sensitivity 155 micro - amps A.C. and D.C. ranges £4.17.6. B.20. Sensitivity up to 10,016) ohms per volt A.C. and D.C., £6.10.0. 30,000 ohms per volt, with overload buzzer, 58.19.6. 
R.S.C. JUNIOR HI -FI REPRODUCER. 
The very latest Goodman Axiette 8 High Fidelity loudspeaker (retailing at approx. 
5 gns.) fitted in a specially designed Bass 
Reflex cabinet size 12 x 18 x loin. Acousti- cally lined and ported and finished in polished walnut veneer. Matching im- pedance 15 ohms. Frequency 
range 40- 15,000 c.p.s. Power 8 Gns. handling 6 watts nominal. 
Ideal for Stereo. Limited Carr. 4/6. number. 

R.S.C. BATTERY TO MAIN 
R.S.C. BATTERY TO MAINS 
Type BM1. An all -dry battery 
eliminator. Size 51 x 41 x tin. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200-250 
v. 50 c/s is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
90 v. This includes low con - 
sumpton types. Complete kit with diagrams, 39/9, or ready to use, 48/8. 

S CONVERSION UNITS 
Type BM2. Size 8 x 51 x 21ín. ^.. Supplies 120 v. 90 v. and 60 v. 
40 mA and 2 v. 0.4 a. to 1 amp. 
fully smoothed. Thereby 
completely replacing both 
II.T. batteries and L.T. 2 v. accumulators when con - 

r. netted to A.C. mains supply 
200/250 v. 50 c /s. SUITABLE 

J FOR ALL BATTERY RE- 
...------- CEIVERS normally using 

2 v. accumulators. Complete 
It of parts with diagrams and instructions, k 

49/9, or ready for use, 59/6. 

R.S.G. 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. Handsome 
appearance. Ensure superb reproduction 
for only £3.19.6. 
STANDARD MODEL. As above but for 
12ín. speakers. Size 20 x 15 x 13ín. For 
vertical or horizontal use, £5.19.6. Suit- 
able legs with brass ferrules, 19/6 per set of 4. 

R.S.C. CORNER CONSOLE CABINETS Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Size 20 x 11 
x 8in. for 8 x 5in. or 
10 x bin. speakers. 
£2.9.9. STAN- 
DARD MODEL. 
Size 27 x 18 x 
12in. for 8 or loin. 
speakers, £4.11.9. 
SENIOR MODEL 
Size 30 x 20 x 15ín. 
for 12ín. Speaker. 
Suitable Speaker 
systems below. 
Only 7 gns. 

AUDIOTRINE III -FI SPEAKER SYS- 
TEMS. Consisting of matched 12ín. 
12,000 line, 15 ohm high quality speaker; 
cross -over unit (consisting of choke, 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating £4.19.9. Carr. 5/ , 
Or Senior 15 watt, £6.19.9. Carr. 7/6. 
AUDIOTRINE 
EQUIPMENT 
CABINETS. 
Size 36 x 15 x 
18in. Beautiful 
walnutveneer- 
ed finish. Ele- 
gant contem- 
porary design. 
Robust con- struction. 
Uncut, remo- 
ablebaseboard. 
Depth above Only 121 gns. baseboard 51 °. Carr. 15 / -. 
Terms: Dep. 29/9, and 9 mthly. pym s. 29/9 
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AUDIOTRON HI -FI TAPE RECORDER KIT 25 I GNS. 

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 17/6. 

Incorporating the latest Collaro Studio Tape Transcriptor. The Audlotrine High Quality Tape 
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty 
Tape Spool. a Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet with latest 
attractive two-twOne polychrome finish, size 141 x 16 x 811n. high and circuit. Total cost if purchased 
individually approximately £40. Performance equal to units in the E60 -280 class. S.A.E. for leaflets. 
TERMS. Deposit £2.13.9 and 12 monthly payments of 44/ -- Cash price if settled in 3 months. 

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

Two Input sockets with associated controls 
allow mixing of "mike" and gram., as in A10. 
High sensitivity. Includes 5 valves. ECC83, 
ECC83 EL84, EL84, EZ81. High Quality sec - 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut". Frequency 
response ± 3 dB 30- 30.000 c /s. Six negative 
feedback loops. Hum level 60 dB down. ONLY 
23 INpPSUT for 

f 

FULL OUTPUT. Suitable for use with all makes and 

D R D or áNLEADYLNGIÌ CO D . TARS, 
MUSICAL INSTRUMENTS such as 

OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12 x 9 x 71n. For A.C. mains 200 -260 v. 50 e.n.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 Cns- Carr. 
Or factory built 51/- extra.) 10 / -. 

If required louvred metal cover with 2 carrying handles can be supplied lm 18/9. 'l'ERSIs 
ON .ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send 
S.A.E. for illustrated leaflet detailing Cabinets, Speakers. Microphones, etc.. with cash 
and credit terms. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINT'S 
PLUS 

MAINS 

LINEAR ' l'APE PRE- AMPLIFIER. Tspe LP /I. Switched Negative feedback 
equalisation. Positions for Record l'In., 351n., ilin. and Playback. F.3181 Recording 
level Indicator. Designed primarily as the link between a (' ollero Tape Tran- 
scriptor and a high fidelltb amplifier, but suitable for almost any Tape Deck. 
Only 9 gns. S.A.E. for leaflet. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
phonic ernplifler 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, EL84, EZ81. Outputs for 2-3 ohm speakers. 
Point -to -Point wiring diagrams and in- 

Ó Gn$. structions supplied. Send S.A.E. for leaflet 
Full constructional details and price list 2/6. Carr. 10/ -. 

Kit can be supplied assembled and ready to use for 59/6 extra. 

HI -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collaro, 16/9. 
Acos Stereo-Monaural. 29/9. Ronette 
Stereo-Monaural 39/9. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ -, 
Low Impedance Erase, 12/6. 
MARRIOTT RECORDING HEADS. 
High Impedance, Record /Playback 15/, 
Low Impedance, Erase. 10/ -. 
PICK -UP ARMS. Complete and with 
latest Acos /hi -fl Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9. R.T.C. 19/9, Acos Mic 40 25/9. 
Aeon Mic 45 29/9, Stick type Acos 39 -1 
39/9, BM3 with neck band and heavy table 
stand 59/9. Lapel type 29/9. 
('OI.LARO JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with hi -fi 
Turnover head. Only £3.19.6. 
11.5.16. l'ALI 4 -sp'd AUTO -CHANGERS 
with hi -fi turnover head, 26.19.6. Carr. 4/8. 
GARRARD AUTO -SLAM 4 -SPEED 
AUTO- CHANGER with high fidelity 
pick -up. Latest model. For 200-260 v. 
A.C. mains, 27.19.6. Carr. 4/6. 
GARRARD 4E6 AUTO -SLIM DE- 
LUXE 4 -SPEED AUTOCHANGERS. 
Turnover GC8 head, for 200 -250 v. A.C. 
mains,,$ 11.9.0. 
GL3A MINIATURE 2-3 WATT GRAM 
AMMPLIFIER. 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 21ín. Controls: Vol. and TOM 
with Switch. Only 59/6. 
B.S.R. MONARDECK 'l'APEDECKS. 
Speed 3fln, per sec. With high quality 
recording heads. 26.19.6. Carr. 5/ -. 
Cabinets to take Deck and amplifier 39/8. 

SENSATIONAL 
STEREO OFFER 

A complete Set of parts 4 Gns. to construct of a Rond 7 Y 
quality Stereo amplifier with an 
undistorted output total 6 watts. 
For A.C. mains input of 200 -250 v. 
SeheltivitY 130 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions and 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with above 
only. 

HEAVY DUTY CHARGER KIT, 
611? V. 6 amps.. variable output, 
Consisting of Mains Transformer 
0.203 -230 -250 v.: F.W. (Bridge) Selen- 
ium Rectifier; Ammeter, Variable 
Charge Rate Selector Panels 
Plug- Fuses Freeholder and 

R.S.C. BATTERY CHARGING EQUIPMENT Guaran teed 12months. 
BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse- holders. 
Grommets, panels. Heavy Dui, 
Clip, circuit. Carr. 3/6 entra 
B v. or 12 v.l amp 22/9 
As above, with Ammeter 28 /9 
6 v. 2 amps 19/9 
e v. or 12 v. 2 amps 25/9 
6 v. or 12 v. '2 amps, inclu- 
sive of Ammeter 35/9 
6 V. or 12v. 4 amps. with 
Ammeter and variable 
charge rate selector 52/9 

CHARGER AMMETERS 

All for A.C. Mains 200 -250 v., 50 c /s. 
ASSEMBLED ASSEMBLE 
I amps 6/12 V. 6/12 V. 2 amps. 

Fitted Ammeter 
and selector 
plug for 6 V. or 
12 V. louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with mains 
and output leads. 

4919 
Carr. 
3/9. 

6 /12e. I amp.27 /9 
Less meter. 

Fitted Am- 
meter and var- 
iable charge 
rate selector. 
Also selector 

plug for s v, or 12 V. charging. Louvred 
steel case with staved grey hammer 
finish. Fused and ready for use gala 
with mains and output leads 
and battery clips. Carr. 4/6. 

Terms: Deposit 12/- and 5 mogthlY 
payments 12/ -. 

CHARGER KIT, 12 v. 14 AMP or 24 v. 7 AMP 
Consisting of mains trans. 200- 230 -250 V. F.W. (Bridge) selen- 
ium Rectifier. Ammeter. Fuses, Variable Resistor. Heavy 
Steel Stove enamelled case and Circuit. Only 29.19.8. Carr. 

0 -1.5 a.. 0-4 a., 0 -7 a. 8/9 ea. 

CHARGER KIT, 12v. 10 Amp 
with variable charge rate 
adiustment and ammeter. 

circuit. 59/9. Carr. 9/6. 15/ -. Please state If 12 v. or 24 V. kit required. 24.19.6. Carr. 10 / -. 

R.S.C. MAINS TRANSFORMERS (GUARANTEED) 
Interleaved and Impregnated. Prim- FULLY SHROUDED (continuedl- 
arles 200 -230450 v. 30 c /s. Screened 425-0-925v. 200mA, 6.3v. 4a, C.T. 5v. 3a .. 55 /- 
l'OP SHROUDED DROP THROUGH 425- 0 -425v. 200mA, 6.3v. 4a. C.T., 6.3v. 
250- 0 -250v. 7OmA, 6.3v. 2a, 0- 5 -6.3v. 2a 17/9 4a, C.T., 5v. la .. .. 59/9 
350- 0 -350v. 80mA, 6.3v. 2a, 0- 5 -6.3v. 2a.. 18/9 450-0-450v. 250mA, 6.3v. 4a. C.T. 5v. 3a .. 69/9 
250- 0 -250V. 100mA. 8.3v. 2a, 6.3v. la .. 21/9 OUTPUT TRANSFORMERS 
260- 0 -250v. 100mA. 6.3v, 3.5a, C.T. .. 19/9 Midget Battery Pentode 66:1 for 354, 
250.0 -250v. 100mA, 6.3V. 4a, 0- 5 -6.3v. 3a 25/9 etc. . .. .. .. 4/6 
300-0-300v. 130mA, 6.3v. 4a, 6.3V. la. for Small Pentode, 6,0000 to 311 .. 4/6 

Mollard 510 Amplifier , . 29/9 Small Pentode 7/8,0000 to 311 416 
300- 0 -300v. 100mA, 6.3v. 4a, 05 -8.3v. 3a 26/9 Standard Pentode 5,000 0 to 311 .. .. 5/9 
350- 0 -350v. 100mA, 8.3v. 4a, 05 -6.3V. 3a 26/9 Standard Pentode 7.0000 to 31l .. .. 5/9 
350- 0 -150v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 29/9 10.0000 to 30 .. 5/9 
425- 0 -425v. 200mA, 6.3v. 9a, 5v. 3a 49/9 Push -Pull 8 watts. EL84. or 6V6 to 30 
FULLY SHROUDED UPRIGHT or matched to 150.. .. .. 9/9 
250-0-250v. 80mA. 6.3v. 2a, 0.5 -6.3v. 2a. Push -Pull 10 -12 watts to match 6V6 or 

Midget type 21 x 3 x lin. 17/11 EL84 to 3.5-8 to 150 .. .. 19 /A 

260-0-250v. 100mA. 6.3v. 4a. 0- 5.6.3v. 3a 27/9 Following types for 3and 150 speakers: 
300 -0-300v. 100mA, 6.3v. 4a, 5v. 3a.. 27/11 Push-Pull 10-12 watts 6V6 or E 1,84 .. 18/9 
app 6.3v. Push-Pull 15 18 watts 61 ,6. K 86 22/9 

MIDGET MAINS Primaries 200 -250 v- 
50 c /s. 250v. 60mA, 6.3v. 2a .. 1119 
250-0-250v. 60mA, 6.3v. 2a . 12/11 
Both above size 21 x 21 x 21ín. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 cis primaries 6.3v. 
1.5a., 5/9: 6.3v. 2a, 7/6. 0-4 -6.3v. 2e. 7/9: 

12v. la. 7 /11; 6,5v. 3a. 8 /il; 6.3v. sa, 17/6: 
12v. 1Sa, twice, 17/6. 
SMOOTHING CHOKES 
150mA, 7 -10 H, 250 ohms.. .. .. 11/9 
100mA, 10H. 200 ohms .. .. .. 8/9 
80mA, 10H, 350 ohms .. .. .. 5/9 
60mA, 10 H, 400 ohms .. .. 4/11 
l'l1AR(:ER TRANSFORMERS 
All with 200- 230 -250v. 50 c/s Primaries: 
0- 9 -15v. lie, 12/9' 0-9 -15v. 2a, 14/9: 0- 9 -15v. 
3a, 16/9: 0-9-15v. 5a. 19/9; 0- 9 -15v. 6a. 23(9: 
0- 6 -15v. Ba. 28/9. 

ALTO (Step up /Step down) TRANv. 
-110 /120 -230 /250v. 50 -80 watts, 1318: 

-0 -300V. 130mÁ, 5 :1v. 4a. C.T. v. 2,0 watts, 39/9: 150 watts. 27/9. 
ta. for Mollard Amplifier 33/9 Push-Pull Muliard 5lí) Ultra Linear 29/9 

350 -0-350v. 100mÁ, 6.2v. 4a, 0- 5'6.3v. 3a 27/11 Push -Pull 20 watts. sectionally wound, MICROPHONE TRANSFORMERS 
350- 0 -350v. 150mA, 6.3v. 4a. 0- 5 -6.3v. 3a .. 35/9 61,6. KT66, EL34. etc. .. .. .. 49/9 120: 1 high grade. clamped, 8/9. 

w 
Co. 
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PORTABLE TRANSISTOR RADIOS 
BACKED BY SUPER AFTER SALES SERVICE 

(ROAMER SEVEN Mk III 

9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and two 
Short Waves to approx. 17 metres. Push -pull output for 
room filling volume from rich toned heavy duty 5in. 
peaker. Ferrite rod aerial for M & L waves and telescopic 

aerial for S Waves. Air spaced ganged tuning condenser 
nsures wonderful stations selection. Simulated hide 
.ase with gilt trim and shoulder and hand straps. 

Size 9 x 7 x 4ín. approx. The perfect portable and the 
ideal ear radio. (Uses PP9 battery available ans where., 

5 WAVEBAND 
PORTABLE OR 

CAR RADIO 
Amazing performance 

and specification 
Total cost of parts now only 

Parts Price List and easy 
build plans 3i -. 

I TRANSONA FIVE 1 

Parts Price List and easy 
build plans 21. 

Home, I,,oht. 
AI".1'. Lux. all 

t good eolon,e.,. 
G.P., Durham. 

7 stages -5 transistors 
and 2 diodes. 
Fully tunable over medium 
and Long Waves and Trawler 
Band. Incorporates Ferrite 
rod aerial, tuning condenser, 
volume control, new type fine 
tone super dynamic: speaker. 
etc. Attractive case. Size 6¢ x 
41 x 1; in. with red speaker 
grille. (Uses 1289 battery 
available anywhere.) 

Total cost of all w2, 
U parts now only `T 

P. & P. 316. 

SUPER SEVEN 
9 stages -7 transistors 

and 2 diodes 
Covers Medium and Long 
Waves and Trawler band. The 
ideal radio, can be fitted with 
carrying strap for outdoor 
use. Completely portable - 
has built to aerial for wonder - 
ful reception. Push -pull out- 
put, 3in, speaker (will drive 
larger speaker). Size 71 x 5i s 
Lt in. (Uses PP6 battery 
available anywhere.) 

Total cost of all 
parts now only 

Parts Price List and easy build plans 2f -. 

£3.19.6 P 3'6. 

ROAMER SIX 
FREE!Miniature Earpiece, plug and socket (value 916) 

and details of conversion to private listening. 
8 stages -6 trans- 

istors and 2 diodes. 
Listen to stations 
half a world away 
with this 5 waveband 
portable. Tunable on 
Medium and Long 
waves, Trawler Band 
and two Short waves. 
Sensitive ferrite rod 
aerial and telescopic 
aerial for short 
waves. Top grade 
transistors, 3 -inch 
speaker, handsome 
case with gilt fittings 
Size 61 x 41 x 1¢in. 

P. & P. 3l6 Parts Price List and 
easy build plans 3/- 

Total cost of all £4. 19.6 parts now only L 7 

I TRANSONA SIX I NEW! 
8 stages -6 transistors 

and 2 diodes. 
'I'U]:-. 1:. i top performance 
rep riu , :overf ng full Medium 
and Long Waves and Trawler 
Rand. High -grade powerful 
magnet 3in. speaker makes. 
listening a pleasure. Push - 
pull transformers for ample 
power. Ferrite rod aerial. 
Many stations listed in one 
evening including Luxem- 
bourg loud and clear. Attrac- 
tive case in grey with red 
grille. Size 61 x 41 x 11in. (Uses 
PP4 battery available any- 
where.) Carrying strap 2f -es. 

Total cost of all 59f6 P. & P. 
parts now only 3'6 

Parts Price List 
and easy build plans 116 

amazed al volume and per- 
formance ... has really tome up 
lo my expectations. - 

5.G'., J'lorkte, -on -Tees. 
MELODY SIX 
FREE! Miniature Earpiece, plug and socket (value 916) 

and details of conversion to private listening. 

8 Stages -6 transistors 
and 2 diodes. 
Our latest completely portable 
transistor radio covering me- 
dium and long waves. Incorpor- 
ates pre -tagged circuit board, 
3in. heavy duty speaker, top 
grade transistors, volume con- 
trol. tuning condenser, wave 
change slide switch, sensitive 
6in. ferrite rod aerial. Push -pull 
output. Wonderful reception of 
B.B.C. Home and Light, 208 and 
many Continental stations. 
Handsome leather -look pocket 

size case, only 61 x 3, x 1 :in. approx., with gilt speaker grille and 
supplied with hand and shoulder straps. 
Total cost of all t A(fL P. & P. Parts Price List and 
parts only L` T V 3L. easy build plans cf- 

POCKET FIVE 
7 stages -5 transistors and 2 

diodes. 
Covers Medium and Long Waves and 
Trawler Band, a feature usually 
found in only the most expensive 
radios. On test Home, Light, Lux- 
embourg and many Continental 
stations were received loud and 
clear. Designed round supersensi- 
tive Ferrite Rod Aerial and foe tone 
2f in. moving coil speaker, built into attractive black case with 
red speaker grille. Size 51 x 1¢ x 31in. (Uses 1289 battery available 
anywhere.) 
Total cost of al I 42'6 parts now only P. & P. 31 -. Parts Price List and 

easy build plans 116 

All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans supplied free with sets of parts 
or available separately at prices stated. 

Radio Exchange Co. 
27 HARPUR STREET, BEDFORD 
Phone 2367 Opposite Co -op. 10 -1 p.m. Sats 
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HE30 SUPER AMATEUR COMMUNICATION RECEIVER I 

4 bands covering 550Kc /s to 30Mc /s 
continuous. Operation 200 /240 
volt A.C. Special features in- 
clude: Easy to read illuminated 
slide rule dial -Built in Q multi- 
plier- Aerial trimmer- calibra- 
ted electrical bandspread on 
amateur bands -0-100 logging 
scale-noise limiter- AVC /MVC 
selector- stable oscillator and 
B.F.O. for clear CW and SSb re- 
ception- built. in edgewise "S" 

SPECIAL BONUS. 
With purchase of 
RE-30 receiver mat- 
ching speaker for 
only 32/6 or separ- 
ately for 62/6. 

meter. Output for phones of 
STD speaker. Supplied brand new 
and guaranteed with manual. 
£49 carriage paid. S.A.E. for 
lull details. 

HE- 40DELUXE 4-BAND COMMUNICATION RECEIVER 
Frequency coverage 550KcIs 
to 30MC/s continuous. Opera- 
tion 220 /240 volt A.C. The 
uerfect receiver for short 
--hort wave listening. Special 
eatures Include: Slide rule 

tuning dial- electrical band - 
spread -O -100 logging scale - 
improved selectivity -built 
in "S" meter- A.V.C. -Noise 
limiter- B.F.O. -Phone jack 
built in 5 in. speaker-tone 
control -standby switch -supplied with three aerials, ferrite loop 
for broadcast band. adjustable Min. whip for short wave and wire 
aerial. Smartly styled durable metal cabinet.. Supplied brand new 
and guaranteed with manual. 924.15.0 carriage paid. S.A.E. 
or full details. 
NATIONAL H.R.O. RECEIVER 

SENIOR MODEL. Supplied complete 
with lull set of nine coils covering 50Kc/s 
to 30M'bs. Each receiver thoroughly 
checked before despatch and available 
as follows: 
Table Model. Good used cond... £19.19.0 
flack )Iodel. As new cond. ... 922.10.0 
Back Model. -Good used Cond... £18.18.0 
N.B. -Rack model is identical to taole 
model with extended front panel to 
!Ma 191n. rack. Carriage £1 extra. 

200 /250 volt A.C. power supplied for all above receivers. also sold 
separately 59/6. care. 5/-. S.A.E. for details. 
LAFAYETTE BRAND 
RECORDING TAPES 
EirSt grade quality American tapes. 
Brand new and guaranteed. Discounts 
for quantities. 
:An. 600ft. std. plastic .. 8/8 

AOft. L.P. acetate.. 10í- 
51n. 1200ft. D.P. mylar .. 15 /- 
s in. 1200ft. L.P. acetate.. 12/8 
e31n. 18001t D.P. mylar .. 22/8 

71n. 1200ft. std: mylar .. 12/9 
Tin. lSOOft. L.P. acetate.. 151- 
Tin. I800ft. L.P. mylar .. 20 /- 
Tin. 24000. D.P. mylar .. 25 /- 

Postage 2/ -. Over £3 post, paid. 

COSSOR DOUBLE BEAM OSCILLOSCOPE 1035 
41n. tube. Calibrated Yi amplifier from 50mV to 50V. Bandwidth 
10Me /s. Calibrated Y2 amplifier from 5V to 500V with bandwidth up 
to 100Kr/a. Directly calibrated X shift nroviclitlg time measure- 
ments from 15 microseconds to 150 milliseconds. Supplied In guar- 
anteed perfect condition. £40 each. Carr. :301 -. 

UNIVERSAL AVOMETER MINE DETECTOR No. 4A 
MODEL "7" Will detect all towel sI metals. 

I iii Is portable. Complete with 
instructions. :39/6 each. Carr. 
10/ -. Batter, 8,8 extra. 
SILICON RECTIFIERS 

SCR. 4011V. P LV. 
4.7 mp .. 7/6 

20ßV. P.LV. 
a 

6 amp .. 5/6 
800V. P. I.1'. 

500inA .. 5/6 
4u0V. P. 

SOßmI.V. A .. 3/6 
TOV. P.I.V. 

amp 5/6 

0.1 !u! minia cure Bilico. 
I ecti'Tots. 1/- earh. 
Discounts Mr quanti t ics 

CLEAR PLASTIC PANEL METERS 
D'.% runs al Motemont Jewelled 

li Mat enuents . ' /i fn. Square Fronle ,1L1n. 
(Itcrnll Behind Panel . Ilin. Oia. Panel 
IlIth .: %ecuraet n, of Full wale . 14111er 
Dial,, Black Numerals and Pointers 
Front Fero Adjustment. All types mov- 
ing coil. Individually boxed and guaran- 
teed. Available as follows: 
50µA .. 32/8 150mA .. 22/8 
1001.1.A . 29/6 200mA .. 22/6 
2001...0 .. 

. 

27/6 500mA .. 22/6 
500µA . 25/- T OmA .. 2216 300V. DC .. 2216 
50 -0- 50µA.. 29/1 IA. DC .. 22/6 . 500V. DC .. 22/6 
lq1 -0 -100µA 27/6 SA. DC .. 2Y1ß 750V. DC .. 2E /6 
ß0(1m.0 .. 2218 :3V. DC .. 22/6 15V. Al . 22 6 
1mA .. 22/6 111V. DC ..2218 .5ßV. C .. 22 6 
10mA .. 22/6 50V. DC .. 22/6 150V. AC .. 22 /8 
50m.0 .. 22/6 100V. DC .. 22/6 300V. AC .. 22 6 
100mA . 22/6 150V. DC .. 22 /6 500V. AC .. 22 6 
Calibrated "S" meters 35/ -. A full range of larger clear plast e 
and Bakelite panel meters are available. Send for Illustrated 
leaflet. Trade terms at alloble. 
FIELD TELEPHONES 
Type "L ". Two line connection, gen- 
erator bell ringing. Complete tele- 
phone intercom. Supplied in excellent 
condition, fully tested and complete 
with batteries. Only 69/6 Per Pan'. 
Cart-. 5 /-. 
Type 'F ". As above tut moulded 
bak elite case I as illustrated). Supplied 
complete with wooden transit rase lot' 
field use. 115,15.0 per pair. Carr. ii-. 

MULTIMETERS BRAND NEW-Ft" 
t 

luppllyd s iWit Leads. Batteries and trtetrurtions. 
1,110011/\'01.1' '11.00ßu /\'01sT 
0/15/150/1.000 v. A.C. and D.C. 0/10/50/250/500 /1,000 v, A.C. and 
0 /150 niA D.C. D.C. 
0 /101 K(l etc. 0 /50äA /0 /25/500 tnA. U.C. 
39/8. P. & P. I/0. 0/50K/500K/5 meg., etc.. 97/6. 

P. & P. 2/6. 
311,000 0 /tl ll, l' 
0 /l /1 /l0 /501250/5110/1.000 v. D.C. 
0 /10 /50 /250/500v. A.C. 
0 /5012A /0 /10 /250mA. D.C. 
0 /10K /l meg. 00 meg. etc. £5.10.0. P.P. 2/6. 
30,000 /VOLT 
0/ í11/2''/l0/25/100/250/5(0111.000 v. D.C. and A.C. 
0 /50µA /5/501500 mA /0112 amp. D.C. 
0 /641KM meg. /60 mee -. etc. £8.17.6 Post paid 
í1L0111111/tl 
0/10/50/250/500/1 .000 v. D.C. and A.C. 
0/25µA/2.5/251250 mA. D.C. 
0 /l0K /100K /1 meg. /10 meg., etc., £7.10.0. 
P.P. 2/6. 
100,900 a /VOLT 
5/2.5/í0/50/2.50 /áf1011.(100 V. D.C. 

2.5/10/50/250/1,000 v. A.C. 
10/25ItA/2.5/25/250 mAll0 amp. D.C. 
20K /200K /2 meg. /20 meg. ohm etc. 

£8.19.6. Post Paid. 

P.C.R.2 COMMUNICATION RECEIVERS 
Excellent 6 valve receiver. Frequency coverage on 3 banda. SOD 

2.000 metres. 190 -5550 metres and 6- 22Mcls. Output for phone or 
l0l -. peaker. Supplied in uerfect cnndltton £5.19.8 tarit. 

The 
perate 

receiver 
200 /t25Ó 

be supplied with 
or plug ln 

supply eernal 
Power supplies are 35/- extra. Full rlrcult supplied. 

AVO WIDE RANGE SIGNAL GENERATORS 
Erect cetl11 coverage 50Ke /s te 00Mr /s in six turret operated 
ranges. For aye on standard A.C. nouns. Packed in original 
trap=u cases with accessories. Supplied In as new condition. 
Cully che,'I.ed before despatch. £15. Carr. 10 / -. 

MINIFLUX TRACK C11.100 COMMUNICA 
TAPE HEADS 

TION RECEIVERS 
601(c /s to 30Mc /s on 6 bands. 

Set of three. record, playback. 201/250 volt A.C. operation. 
erase. Only 29/6 set. P. & P. 9d. Supplied in perfect working 

condition. £21 each. Carr. 30 /-. 
MICROAMMETERS FIELD STRENGTH 

0 -500 mlcroa mo. 2tin. circular METERS flush panel mounting. Dials 
engraved 0-1a. 0-600 volt -. 
Brand new boxed. 15 / -. P. & P. 
1/6. 

HEAVY DUTY 
AUTO TRANSFORMERS 
00 1, /2îa volt step 1e ur .stet 
down. Brand new boxed. ex 't 

Frequency 
coverage 

1- 250Mc /s. 
Fitted with 
200 mícroamp 

meter. 
Supplied 
with tel- 
escoalc 

Please add postage. U.S.A. 3,00u watt 97.10.0. aerial, 
cart.. 10 /-: 7,500 watt. £15, ...1PRINNWPffilliiliRiat..^1 earpiece 

50 ranges. Guaranteed perfect soi kin' order. Supplied corn- cart.. L'1. and Instructions 8918 post paid. 

olete with leads. batteries and instructions. £11 each Registered LARGEST S'ruCE OF c 0h11 UNEN'Is IN THE COUNTRY 
Post 5/- extra. OPEN 9 a.m. -6 p.m. EVERY DAY- MONDAY to SATURDAY. 

.11q44... nK tr1 yet,... 
(RADIO) LIMITED 

Phone: GERRARD 8204/9155 
Cables SM1THEX LESQUARE 

4 LISLE ., STREET,. LONDON, W.C.2 .. 

www.americanradiohistory.com

www.americanradiohistory.com


904 PRACTICAL WIRELESS February, 1964 

NEW YEAR CLEARANCE SALE - PRICES SLASHED 
STOCKROOMS MUST BE CLEARED TO MAKE WAY FOR SPRING STOCK 

Stook N0. 101 -Few Only NI INS BUR- 
GLAR ALARMS. With cou pl,a r. set of door 
and window microns. itches and Connecting 
Wire etc. Advertised at 7 gos. OUR PRICE 
to clear 39/8, plus 3/- P. & P. 

Stock No. 102 -BRASS RIGHT ANGLE BRAC 
RETS, drilled with it holes. Approximately lie . 

square.. Only 94. apair. 
Stock No. 104 -MINIATURE MEDIUM WAVE 
TUNING COILS with reaction winding. Clearance 
price 2/- each, plue tid. P. & I'. 
StockNo.105 -39 ONLY PRECISION CAME RAS. 
Takes 127 51w. To clear 8/8 each, plus 1/6 P. & P. 
Stock No. 108 -19:1 ONLY MINIATURE PLAS- 
TIC RADIO CABINETS, complete with Chrome 
carrying Handles. Dial and tuning knob. Size 
52 x 31 x 12in. Clearance price only 5/6, plus 1/- 
P. A P. 
Stock No. 107- PRINTED CIRCUITS of 3 
Transistor Reflex Radio made to fit above radio, 
2/8, plus 1/6 P. & P. 
Stock No. 108 -MINIATURE PRINTED RADIO 
CABINETS. 5 x 31 x lin.. 3/8 each to clear. plus 
6.1. P. & P. 
Stook No. 109 -BEAUTIFUL MINIATURE 
SIZE PLASTIC RADIO CABINETS. Size 
- x 3 x 11ín. Printed and ready drilled. OUR 
PRICE 3/6, plue If- P. & P. 
Stock No. 110 -MINIATURE PLASTIC RADIO 
CABINETS ®printed. Size 3 x 21 x Go., 2/6 
each to clear, plus 6d. P. & P. 
Stock No. 111 -BEAUTIFULLY MOULDED 
MINIATURE PLASTIC RADIO CABINETS, 
complete with tiny carrying handle and tuning 
knob. Size 4 x 2; x 1pin. Price to clear 3 /6, plue 
l/- P. & P. 
Stock No. lila- Specially Printed Circuits for 
above cabinet of two transistor reflex radio, 2/8, 
plus 611. P. & P. 
Stock No. 112 -EXCEPTIONALLY GOOD 
LOOKING PLASTIC RADIO CABINETS 
"SLIM LINE ". Size 6 x 31 x 1/in. Clearance 
price 5/9. plies 9d. P. & P. 

AMAZING CIGARETTE RADIO 
only 18/6 

r'oneplefr sel of ports. 
Amaze your Mende I 

-this highly sensitive 
TRANSISTOR CI- 
GARADIO" receives 
all medium wave 
stations clear and 
crisp -holds ten cigar- 
ettes- weighs less than 
3 oze, with cigarettes! 
Tiny battery inside 

cost 3d and last over three months. This brilliant 
little novelty personal phone radio is ideal for 
Bedside. News. Sports, Office. Can be built by 
anyone. from our simple pictorial diagrams in an 
hour or two. All parts supplied for 18/6 (add 1/6 
P. & P.). C.O.D. 2/, extra. (Parts sold separately, 
priced parts lists 1/..) 
Stook No. 113a- BEAUTIFUL BLACK & GOLD 
READY DRILLED FRONT RADIO PANELS 
TO GO WITH THESE. 5/-, plus 1 / -. P. & P. 
Stock No. 114 -MINIATURE RADIO CABI- 
NETS IN GOLD but tendrilled. Size 4p, x 3 x lain. 
Give away price of 2/6, plus 6d. P. & P. Special 
carrying cases for above at 116, plus tie). P. & P. 
Stock No. 115 -RADIO CABINETS same as 
specified as above, but upright design, 2/6 each, 
plus 6,1. P. & P. 
Stock No. 115x- Special carrying case for above 
at 1/6, plus 6d. P. & P. 
Stock No. 118 -ANOTHER TYPE RADIO 
CABINET, horizontal, 2/8 each, plus lid. P. & P. 

Stock No. 125 -BRAND NEW MAGNETIC 
DEAF AID TYPE EARPIECES, complete 
with Plug and Socket. 300 ohms. OUR 
SPECIAL PRICE 5/ -, plus 6,1. P. & P. 
Stook No. 126 -BRAND NEW CRYSTAL 
DEAF AID TYPE EARPIECES. Our 
price 4/ -, plus 6d. P. & P. 

Stock No. 127 -DECORATIVE SPEAKER 
1) RILLS 2in. diameter, 3 for 1/ -. Plus 6d. P. & P. 
Stock No. 128 -4in. PLASTIC CARRYING 
HANDLES with fixing screws, 64. each, plus lid. 
P. & P. 
Stock No. 135 -93 ONLY STANDARD PLASTIC 
CEILING SWITCHES, two way. cord operated 
clearance price 2/8, plus 1/. P. & P. 

: We have been Incky enough 
p to purchase 1.500 only of 
Q7 these fully automatic Car 

Cigarette Diepenser:Lighters 
I,. , of a frustrated export shipment. 
Originally made to sell at about 4..5 / -! Robust 
and ingeniously designed in heavy chromium. 
Holds packet of cigarettes any make and size) 
you reach out with one hand, press a tuition 
and a lighted cigarette is in your ham!! Can be 
titled by anyone in 2/3 minutes. For 6 or 12 
volts, full connecting details -only one wire to 
connect! Each one in own coloured box, brand 
new and untouched. Only 10 / -, add 2/- P. & P. 
(C.O.D. 2/8 extra). 

AMAZING NEW INVENTION 
AUTOMATIC 

CAR LIGHTER 
ONLY l Of. 

Stock No. 117 -477 SU13- 11INIATURE TITAN 
SISTOR RADIO CASES (Plastic. undrilled) 
Size only if x 11 x .. to Clear 1/- each, plus 
Sul. P. A P. 
Stock No. 118 -SPRING TERRY CLIPS for 
holding Miniature Valves. Price for 3, 1 /-, plus 
lid. P. & P. 
Stock No. 119 -72 ONLY MINIATURE fi TAG 
COILS covering Medium Wave and Long Wave 
with reaction winding. Price to clear 3/- each, 
plus tid. P. & P. 
Stock No. 120 -SIMILAR TO ABOt'F. but 
Medium Wave only 2/- each plus tid. P. & P. 

Stock No. 169. 

44VOLKSRADIO" 
POCKET VALVE RADIO 

ONLY IV.' 
Take - Over Bid 
makes this Fan- 
tastic Offer possible 
-the beautifully 
compact "5 Star 
Volksradio' meas- 
uring 4` x x 
11in. receives r ives Aye 
tectly -in the bed- 
room, office. garden -over all medium waves 
(incl. Luxemburg). Under 14. hour running 
cost. Anyone can assemble it in 1 or 2 hours, 
using our simple A B C plan. Complete net of 
Marts. Only 15/ -, plus 1/8 P. & P. C.O.D. ex. 
(Parts can be bought separately). 

Stock No. 137 -BRAND NEW TRIMMERS "CYL- 
DON ", 230 pF. To clear 1/- each, plus 4d. P. & P 
Stock No. 138.-MINIATURE ACORN VALVES 
Type 954, 9d, each, plue 6.1. P. & P. 
Stock No. 139 -6K70 BRAND NEW VALVES 
2/9, plus 9.1. P. & P. 
Stock No. 140 -6VOG VALVES, 4/6, plus 9.1.P. A P 
Stock No. 141 -II.4 BRAND NEW VALVES 
1/9. plus 6d. P. & P. 
Stock No. 142 -BRAND NEW B7G VALVE 
HOLDERS, 64., plus 4d. P. & P. 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI 
ONLY 17/6 

Unbelievably small -outrageously cheap. You 
will be amazed at the One quality of tone and 
volume of this great little radio. Only a fantastic 
entertainment for months on an Sul, battery. 
3) x 21 x 1Ì1n. the MIAMI will bring you great 
simple assembly plan with each set. ONLY 17/8. 
YES 17/8. Plus 2/6 P. & P. (C.O.D. 2/- extra). 
Satisfaction Guaranteed. Demonstrations given 
drily. l'arte available se paratety it require. l. 

TERMS OF BUSINESS 
C.0.1). 2/6 extra, regret No C.O.D. under f1. 
Add extra postage ter a Special prices 
for quantity and the Trade. All goods gnarantee,l. 
Components. technical books, Hi -Ft by Leak, 
Jason. Lorenz. Quad. etc. Send B.A.E. for 
quotation or with any enquiry. 

Stock No. 121 -MEDICS! WAVE LOOI'STICE 
COILS with Variable Tuning Core, 73 only. 
To clear 2/9 each. plus tid. P. & P. 
Stock No. 122 -FEW ONLY VARIABLE TUN. 
ING CON DENSER (Mica Dielectric) -.0095 mid.. 
3/6, plus lid. P. & P. 
Stock No. 123 -173 RADIO DIALS. Printed 
Medium and Long Wave, Square Shape. Size 
-If o :1 fin. with central hole- Price 1 /6, puss 
:11. P. & P. 
Stock No. 129-SUB-MINIATURE DIODES. 
all brand new and tested. Clearance price 3 for I/- 
plus 3.1. P. & P. 

OUR NEW 4 -STAGE 

M I N U E T T E 
Build II. 

wlyol 
tied 5N1N- 

17ETTE" 
T A G E 

4- 
S E 
lean islo. 
set i 

strong rea. L 
drilled UL- 
TRA-MOD. 
ERN CASE. 

oak 
li 

Use ,' r ,1,. .11i.1 SELF - 
CONTAINED LOUDSPEAKER. t-ccry cccoilfec. 
ideal ten callus. bedre,,nu, holidays, etc. Months 
and months 'f listening off an Sd. battery. 
Can be built FOR ONLY 80 /- including PRO- 
PER CASE, miniature speaker. etc. SIMPLE 
AS A.B.C. PICTORIAL STEP -BY -STEP 
PLANS etc., plus post and packing 1/6 (C.O.D. 
2/- extra). Parts sold separately, priced parts 
list 1/ -. 

Stock No. 188 -BRAND NEW ASSORTED 
CONDENSERS 300' to .01 mfd., 25 for 7/6. 
plus 1/- P. & P. 
Stock No. 189 -SPECIAL OFFER OF HOME 
l'ONSTR UI'TE I) RADIOS NEEDING ATTEN- 
TION. Filled with components in good condition. 
Stock No. 164k -TYPE (B) 2/3 Transistor. Siva 
42 x :3 x lain. )'rice 5/.. each plus 1/- P. 8 P. 
Brand new 21in. Miniature Coil Speakers, worth 
14/ -, given free with every order for live. 
Stock No. 1644 -TYPE (D) Miniature Valve 
Radios in plastic case. Size approximately 
5 x 3 x )lin. Price 5/- plus 1/6 P. & P. 
Stock No. 184e -TYPE (E) 20 only. Valve Radios 
In small Fibre attache eases. Size 7 x 5 x 21In. 
Price 22/8, plus 216 P. & P. 
Stock No. 165- SURPRISE PARCEL TYPE (a). 
Assorted components. Price 5/ -, plus 1/6 P. & P. 
Stock No. 187 -GIANT SURPRISE PARCEL 
TYPE (c). Price 15/ , Plus 2/- P. & P. 
Stock No. 132- WANDER PLUGS. New and 
unused. 2/- doz., pins Sd P. & P, 
Stock No. 134 -5in. MOVING COIL LOUD 
SPEAKERS. Brand new, 3 ohms, 10 / -, plus 
2/6 P. & P. 

Stook No, 188 -SPECIAL CLEARANCE OF 
FULLY GUARANTEED BRAND NEW 
"GOI.D FRONT" 6 TRANSISTOR SUPER - 
11ET RADIOS. Complete with real leather 
carrying case. Personal earpiece, battery. 
All in beautiful presentation boxes. Only 75/- 
plus 2/ti P. 8: P. 74 only- Advertised at 
16.6.0 recently. Last 74 -no more available. 

Stock No. 193 -.265 ONLY! 
MINIATURE PRECISION "MINETTA" SPY 
CAMERAS complete with 
6 rolls of film and real 
leather carrying case. Size 21 x I) s 11in 
Price to clear S0 /- each. Poet Free. 

r-2-'2"1-1 

Stock No. 199 -BRAND NEW 2lin. MOV- 
ING t'OII. LOUDSPEAKERS. SPECIAL 
PIiII'E 8/8. plus 1/6 P. & P. 30 ohms. 

Stock No. 145 -BRAND NEW ASSORTED 
RESISTORS In packets of 100. 8 / -, plus 6d. P. & P 

Stock No. 151 -BRAND NEW "PLESSEY" 
BOY INO ('OIL SPEAKS RS. 21in. 00 
elms. Matches Transistor Direct -No 
O.P.T. needed. Special prices 8/6, plus 1/6 
P.& P. 

CONCORD ELECTRONICS (Dept. P.W.4) 210 Church Road, Hove, Sussex 
PERSONAL CALLERS WELCOME:- Open 8.30 a.m. until I p.m. and 2 p.m. until 5.30 p.m. Saturdays: 8.30 a.m. to I p.m. 

Demonstrations Daily. 
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Wff D VID@IV"VIEE 
Incorporating STERN RADIO LTD., PREMIER RADIO, CLYNE RADIO LTD. 

Three well -known names with a reputation for quality and service. 
Combined resources, technical knowledge and over 50 years' ex- 
perience gives you an organisation offering a fully comprehensive 
specialist service in the rapidly expanding world of electronics. fy4tekc 

MULLARD 3 -VALVE PRE -AMPLIFIER TONE CONTROL 
UNIT 

Designed mainly for Mullard Range of 
Amplifiers, also suitable for any Amplifiers 
requiring input up to 250mV. Incorporates 5 
input Channels, including for Tape and Mag- 
netic Pickups. Separate Bass and Treble 
controls. High pass filter 20 to 160 c /s., low 
pass filter 5 -9 Ke /s. Totally enclosed in case .l Size 11/ x 41 x 
KIT OF PARTS £10.0.0 Ins, 5/ '. ASSEMBLED 

& TF.SEU £1 `7.13.0 
Instruction book and detui -'d la ,, list (free with kih r:. -n. separates, 
at 3/6 Post Free. 
MOLLARD "5 -I0" MAIN AMPLIFIER 

For use With 31CI.I.: ill) ^_,e '.I vair, pre- 
amplifiers with which an undistorted 
power output 01 up to 1n watts is obtained 
SPECIFIED COMPONEN PS and NUL- 
LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 
Transformer £10.0.0 COMPLETE KIT 
( Parmeko Output Trans.) 
ASSEMBLED AND £13.10.0 (Carr. & Ins. 6(6). TESTED 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. 61.8.0 extra. 
lastrrction book and detailed Pate list 'fer.' niai kit) available separately 
at 21- Part free. 
THE MOLLARD 5 -IORC AMPLIFIER 
The popular complete "5 -10" incorpora- 
ting Passive Control Unit providing up to 
10 watts high quality reproduction with 
input of 600 ml. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus Power 
available Cor Tuner. 
COMPLETE 

y£1 C2.0.0 ASSEMBLED 
AND TESTED £16.0.0 
instruction book and detailed 
at 2 - Post Free. 

(Carr. & With PARTRIDGE OUT- 
Ins. 7/61. PUT TRANS. 61.8.0 ex. 

price list I free v'rth kit) available separately 

THE MOLLARD 3 -3RC 
A HIGH QUALI'T'Y AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 
:1-WATT MULLARD "3 -3" DESIGN. 

KIT OF PARTS £13.8.0 
ASSEMBLED £11.10.0 AND TESTED 
Complete to the MULLARD specification 
including PARMEKO OUTPUT TRANS- 
FORMER. Switched inputs or 78 and 

L.P. records plus a Radio position. Extra power to drive a Radio Tuning 
Unit is also available. reare. & Ins. 6 /6i. Please state L S. impedance. 
Instruction book und detailed price list (free with kit, available separately 
al 2/- Post Free. 

THE "MONO- GRAM" 
!fiewYliY., A small Amplifier of genuine high quality 

performance. Incorporates MULLARD 
ECL86 Valve. separate BASS and TREBLE 
controls. PARTRIDGE output 'Trans - 
former producing up to rlr watts undis- 
torted output. r Carr. & ins. 3/6'. 
Kit 
Parts 

f £4.10.0 AnonTmbted £6.0.0 
Instruction book rend detained price Ir , Tree irit)t I.rir unuirable ^epenitelp 
el 2/6 Post 1 -see. 

The NEW CHASSIS PUNCH SET 
Five o' the most used Hol e Punches made 
or the finest hardened steel will save 
hours of tedious hand labour. suitable for 
Aluminium. Sheet Metal, Plastic, et.c. 
Punch Sizes I', ti' G. I' _ complete with 
"Tommy Bar. Tapered 'Reame'r. 
und Zip fastening C'er ryin't A9/6 i'.RP. 

SEND FOR CURRENT PRICE LIST OF ALL LEADING 
RECORDING TAPES AND ACCESSORIES 

PRICE REDUCTIONS 
la) THE KIT OF PARTS to build both the "5 -10" £15.1 5.0 Amplifier and the 2 -Valve Pre-Amplifier 
(Carr. & Ins. 8/6). £21.10.0 
(a) Assembled and Tested 
ib) THE KIT OF PAR'I'S to build both the "5 -10" £19.10.0 Amplifier and the 3 -Valve Pre- Ampllfler 
(Carr. & Ins. 10/ -). £25.10.0 
(b) Assembled and Tested 
With PARTRIDGE OUTPUT TRANSFORMER £1.6.0 n'orlo. 

MULLARD 2 -VALVE PRE -AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
designed to operate with the Mul- 
lard AMPLIFIERS but also 
perf 
makes lwithsinput input to 250 m /V. 
* Equalisation for the latest 

R.I.A.A. characteristics. 
* Inputs for Crystal Pick -ups and variable reluctance magnetics 

types. * Input la) Direct from High Imp. Tape Head. (b) From a 
Tape Amplifier or Pre -Amplifier. 

* Sensitive Microphone Channel. * Wide range BASS and 
TREBLE Controls. 

KIT OF ASSEMBLED (Carr. & 
PARTS £6.6.0 AND TESTED 29.10.0 Ins. 5 / -). 
Instruction book and detailed price list (free with kit) available 
separately at 21- Post Free. 

THE "TUDOR" 
STEREO AMPLIFIER 

PRICE £15.0.0 
nPkg. & Carr. 715' 

A sell -contained Shelf -mounting Amplifier designed to provide 
high quality stereophonic and monophonic reproduction, 
Each channel provides a rated output of 6 watts and for mono- 
phonic operation approx. 12 watts is produced. Separate BASS 
and TREBLE controls. 
The Cabinet is finished in Black Crackle. Size 14 x 8 x 4in. 
Send for full specification. 

HI -FI STEREO HEADPHONES 
For the connoisseur who requires per- 
fection. Each Earphone consists of a 
fG Dynamic Loudspeaker with a full 
requency range, fitted with foam rub- 

ber Ear Pads for added comfort to 
keep out some and to maintain an 
excellent bass response. The resis- 
tance Junction box with change -over 
switch provides simple transfer from 
Phones to Speaker. Specifications: 
Prequeney Range -23- 1í,O00 c.o.s. Input 
Impedance -16 ohms. Power rating - 

watt. Weight- -13 ono. 
PRICE 5 Gns. P. & P. 2 /6 . 

)un. 

STEREO STETHOSCOPE HEADSETS 
Enjoy persorra t Mst,ning :n absolute eon-limit w I h the new 
lightweight Stethoscope Headsets suitable tot sioren or mon- 
aural. Magnetic low impedance. Complete 25 P. &P. 
with tilt. of Cable and Stereo Jaek Plug. PRICE I- 116 

MONAURAL STETHOSCOPE HEADSETS 
Suitable lur Radio, 'rape Recorders, or monitoring tape 
recordings. magnetic low impedance or Crystal High im- 
pedance. Complete with 4ft. of lead and minla- 10 Is P.AP. 
at urn .lack Plug. PRICE 1/6 

ACOS MONAURAL STETHOSCOPE HEADSETS 
Suitable for 'Tape Recorders. or monitoring tape 0. re ders 
100 ohm impedance magnetic. Complete with 

1 2/6 6 l'.R 
Icnd. rpnginully 21/ -, OUR PRICE Ira 

SEE FOLLOWING PAGES FOR ADDRESSES AND DETAILS OF OTHER STERN -CLYNE PRODUCTS 

Great Britain's Greatest EIectroñic' Ñobbies Organisation 
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NEW LOW PRICES - NOW YOU CAN AFFORD A CAR RADIO 
THE 'HIGHWAYMAN' 
OUR QUALITY CAR RADIO 
TO BUILD YOURSELF AT 

A NEW LOW PRICE 
Look at these features: 
* Attractive styling. * Push - 
pull output, * Three latest 

Mullard transistors plus valves types EBF83 and ECH83. * No 
Buzz, high output and sensitivity. * Printed circuit (latest 
type). 7 x 9in. high flux p.m. speaker and battle. * Medium and 
Long Waves. * Push button for fingertip control. * Extremely low battery consumption (less than I amp). * Easy to fit any make car. 
(Positive earth only.) * 12 -volt operation. * Compact size, meas- 
ures only 7 x 7 x tin. deep. * Easy assembly, supplied with dial and 
drive already mounted. 

£ Ì.19.Ó Special inclusive price of ONLY Plus 5 / -P. & P. 
All parts available separately. Individually priced parts list and 
comprehensive instruction booklet 2/6 post free. (Deducted from 
cost if complete parcel purchased later.) 

THE "AIR KING" 
Our highly successful six -transistor 
luxury portable with the "SLIM 
LINE" look. To build yourself, with 
printed circuit chassis for reliability 
and simplicity in construction. May 
be used as Car Radio, with full 
MEDIUM wave and LONG wave 
coverage. 
Look at these features: 
* 500 milliwatt output to high flux 
7 x 3 1in. high fidelity loudspeaker. * Six selected MULLARD TRANSISTORS 

in latest super- sensitive circuit plus ger- 
manium diode. * Compact size only 91 x 3,1 

x 61ín. high. * Attractive three -tone cabinet, black, dark grey 
and silver grey with gilt control knobs and all gilt fittings. 
* Coax. socket for car aerial. * Brand new guaranteed com- 
ponents. * Push -pull output. * Automatic volume control. * Long -life battery. * Super -sensitive internal Ferrite rod 
aerial. Special inclusive price for £7.19.6 Plus 
all required components. ONLY P. & P. 4/ -. 
A(ianesnt service available. Full assembly dcl,,U. and individually 
priced parts list, all of whip!, are urafiable srnarnMl;,, nr i, r 1/6 Post tree. 

ANOTHER NEW BRANCH ! 
OPINING SHORTLY AT 

20 -22 WITHY GROVE 
MANCHESTER 4 

The finest selection of Hi Fi equipment and a fully comprehen- 
sive range of components etc. for the Do -it- Yourself enthusiast 

THE HE30 4 -BAND COMMUNICATION RECEIVER 

K .. .-....r 

One of the finest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 55OKc /s- 1600Kc /s, 
4.8Mc /s- 14.5Mc /s, 1.6Mc /s- 
4.8Mc/s. 10.5Mc /s-30Mc /s. 
Illuminated slide rule dial, 
calibrated every 5Kc /s on 80 
and 40 metres. Edgewise 
S- meter. 0.100 logging scale, 
coverag efrom 0.56- 3OMe /s. 
8 valve plus Rectifier super - 
het circuit. RF Stage with an Aerial Trimmer. 2 IF Stages. B.F.O. control Q- multiplier. Controls: Function Switch. Audio Gain, Selectivity (Q- multiplier), Frequency (BFO), Band Selector, IF Gain, Trimmer, AVC -MVC Switch, ANL Switch, Main Tuning, Bandspread Tuning and Head- 

phone Jack. Selectivity -60dB at 10Kc /s, 0.81(e /s at 6dB (with Q- Multiplier) IF- 455Kc /s. External PM Speaker regd., 4 or 8 ohms impedance. Output 1.5 watts, 8 modern Miniature B7G Base Valves 
and 5Y3 Rectifier. Size 15 x 10 x 71in. Grey crackle finish. 220 /240 volt A.C. mains, 50-60 cycle operation. Full instructions and 
or leaflet 

cuit diagram supplied. Send 
PRÌCE 40 gns Carr. 

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

4 
SEE PRECEDING PAGE FOR 
OTHER STERN -CLYNE PRODUCTS 

THE "TRAVLER" MkII 
Introducing our new ready - 
bullt transistorised car radio 
for ONLY I 92 Gns p, &P.5f- 
including 7 x 41n, speaker fitted 
to baffle, fixing brackets, filter 
unit, all nuts and bolts with 
fitting er s: D 

i. £2.19.6 (Plus 5/- P. : P.) 
and 7 monthly payments for 81.2.6. Star Features * Handsomely Styled. * Mullard Valves and Transistors. * Push Buttons * 11 watts Output. * Long and Medium Wavebands. * Quality Speaker (E.M.I.). * Easily Fitted. * Radio Luxembourg (and many other foreign stations) 12 volt Positive Earth Only (applies to 99.8% of the cars on the road). * Dimensions 7 x 2 x 7in. depth. 

Optional extras, 3 section chromium plated weatherproof tele- scopic aerials type 1 17'/44', 19/6: type 2, 2-/43 ", 29/6, both plus P. & P. 2/6 if purchased separately. 

POCKETCORDER TRANSISTORISED RECORDER 
Why be bothered with a notepad? Take Pocketcorder with you on those busi- 
ness trips, the mighty Midget is ideal. 
Simple to operate, a unique 4 -way push- button Switch for record /playback, etc., 
and remote control switch built into microphone ensures complete ease of handling. Fully adjustable speed through the life of Batteries and the volume and tone from the 21 internal 
speaker is outstanding. All accessories 
included such as Leather Case, Accessory Case, Crystal Earpiece. Tape, Batteries and Microphone, no other extras required. Up to 
34 mins. recording time, operates on 1 -9 volt PP3 and 2 -11 volt Ul2 Pen Batteries. Size 51 x 4 x tin. 

We CE 12 Gns ' 
4/p Spare 21' empty spools, 1 / -: Spare 21' 200ft. L.P. Tape, 5 / -. 

tog 

STEREO TAPE DECK 
WITH BUILT -IN 
PRE -AMPLIFIER 
A professional addition 
to your Hi -F1 Stereo Sys- 
tem consisting of two 
basic Units, the Tape 
Deck and Pre -amplifier. 
which employs 4 Transis- 
tors and 4 Valves. The 
Unit with record and playback 1 

track stereo or 1 track mono at 
either 71 i.p.s. or 31 i.p.s. both 
speeds being fully equalised. . 
Features: Track System: 1 track 
2 channel stereo or monaural record and playback. Independent 
single channel recording on either channel while playback on other 
channel. Head Type: 1 track 2 channel inline stereo and associated 
erase heads. Low loss laminated pole pieces. Level indicators: 
2 Meters, 1 per channel. Digital Counter: 3 digit tape position 
indicator. Automatic Stop: When tape runs out or breaks. Inputs: 
Microphone 1mV (50K. ohms impedance) Gram /Tuner 50mV (high 
impedance). Output: (cathode follower). Monitor Sockets: 2 x 5K. 
ohms impedance. Audio Output: 500mV. Oscillator: Push -pull 
80 Kc /s. S/N Ratio: -45dB or better at 7i' tape speed. Separation: 
45dB or more between stereo channels. Frequency Response: 40 to 
15,000 cycles per sec. at 71 i.p.s., 40 to 9,000 cycles per sec. at 31 i.p.s. 
Single Motor: 4 pole heavy duty induction type. Power Supply: 240v 
A.C. 50 cycles. Size 61" x 101' x 15'. Tape Size: Up to 7-. Line Up: 
4- 2SB173 Transistors, 2- 12AT7, 1 -1AU7, 1 -12BH7 Valves. 

THE HE -40 4 -BAND COMMUNICATION RECEIVER 

Completely built and ready 
to go. High sensitivity 
Superhet receiver covering 
550 Ko /s -1,500 Kc /s, 1.6 Mc /s 
-4.4 Mc /s, 4.4 Mc /s -11 Mc /s 
11 Mc /s -30 Me /s. Electrical 
Bandspread tuning. Slide 
rule type tuning dial. Inter- 
nal ferrite rod aerial for me- 
dium waveband reception 
and a 59in. 10 section chro- 
mium plated telescopic whip aerial for the short wave bands: 
Sockets for optional outdoor aerial. Internal high flux monitor 
loudspeaker. Latest modern miniature B7G base valves. Head- phone socket (may also be used for external loudspeaker). ANL, 
BFO, built -in "S" meter. 220/240 volt A.C. mains, 50 -60 cycle operation. Handsomely styled cabinet with rimy crackle finish and handsome front panel, with chrome and satin chrome fittings. 
Measures 1361n. x Shin. x ôtin. (high) and weighs only Ill lbs. A comprehensive instruction manual is supplied. An ideal receiver 
for the radio amateur and short wave listeners of all ages. 
Send S.A.E. for leaflet. 

PRICE £24.15.0 Ì kg. 12/6 

*toy . 

.y, 
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INTRODUCTION OFFER ! ! Available Shortly 
FOR 

ONLY 

48gns 
PIS,, IS/ 

Pkg. & Carr. 
THE TUDOR STEREO HI -FI SYSTEM, comprising a Sell Powered 
AM /FM Tuner. Stereo Pre -amplifier, 12 watt per channel Stereo Power 
Amplifier. The Tuner and Pre- amplifier are housed in matching black 
crackle finish metal cabinets for shelf mounting, with silver metal dials 

and matching knobs. Specifications: Tuner 
-Outstanding quality providing full VHF/ 
FM long and medium waveband coverage. 
frequency range FM 87 5 -108.5 Mc /s, AM /MW 
522 -1630 Kc /s, LW 145 -270 Kc /s 100mV output 
mains supply 105/240 A.C, Valve line -up: 
ECC85. ECH81, EBF89, EB91. EM84. 
ECC83. Multiplex outlet provided. Pre- 
amplifier- Designed for use with the Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups, direct play from Tape - 
Heads anetample sensitivity for either Crys- 
tal or Moving Coil Microphone. Distortion 
0.1.0, tape outputs 100mV from 90K. ohm 

source, Inputs- Microphone 5 mV, Tape 5.3 10V, R.I.A.A. 4.3mV flat 
250 mV, Tuner 100mV. Valve line -up: 2 -EF86, 4- ECC83. Power 
Amplifier -14 watts per Channel, sensitivity 1 volt r.m.s. for 14 watts 
output. frequency response t 0.5dB 20 c /s. -20 Kc/s. Speaker impedance 
4. 8 or 16 ohms, surplus power available for Tape Pre -Amp, mains supply 
105/240 v. A.C. Valve line -up, 2- ECC83. 4-EL84. 1 -GZ34. 

Wt ,>w : 
MODEL CR3 S 

TAPE RECORDER 
MODEL CR3 /S incorporates 
the HF /TR3 Mk. II Tape 
Amplifier (described below) 
and the Collaro "Studio " 
Twin Track 3 -speed Deck 
operating at 11ín., 311n., and 

741n. speeds. Complete 
with microphone and 
1,200ft. tape. 
KIT OF £33.8.0 PARTS 

ASSEMBLED £43.0.0 AND TESTED 
(Carr. & In. 15 /- extral. 

DOUBLE FEATURE POWER AMPLIFIER 
AND JLIO POWER AMPLIFIER 

A new conception in the field of audio engineering by Stern -Clyne 
development engineers. The most up-to -date circuitry is used in the 
Double Feature Pre -amplifier, it has matched inputs for microphone, 
crystal or magnetic pick -ups and radio tuner and in addition offers full 
facilities for tape recording and high fidelity replay. 
This unique feature means that should you wish to include tape in your 
hi -fi system at a later date all that is required is a suitable tape deck. 
Offers superb reproduction from all sources al low cost. .4anilable shortly. 
Brier Specifications: * J.L.IO POWER AMPLIFIER 

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

KIT OF PARTS 11 Gns. c. & 1. 

READY BUILT 14 Gns. 716. 

DOUBLE FEATURE PRE -AMPLIFIER 
Inputs for microphone. crystal or 
Magnetic pick -ups, tuner unit, 
Push- button switching for 3 tape 
speeds equalised. Tape erase Bias 
Oscillator circuit incorporating 
ferrox -cube transformer. Function 
switch, separate base, treble and 
volume controls, level control and 
latest EM87 magic eye level indi- 
cator. The pre -amplifier is totally 

enclosed in a silver hammer finish steel case, and an attractive 
perspex front panel completes the presentation. 

KIT OF PARTS £1.7.0.0 READY BUILT £21.0.0 C. & I. 5/ -. 

PRICES: If both above units purchased together: 

KIT OF PARTS £27.10.0 READY BUILT 32 Gns. 

STEREO TAPE 
PRE -AMPLIFIER 
MODEL STP -1. For use 
with current TRUVOX. 
BRENELL or COLLAR() 
"STUDIO" I and track 
Stereo Decks. Incorpor- 
ates Ferrox -cube Oscillator. 4 -speed Equalisation Signal Level 
Meter and separate Gain Control. Includes separate Power 
Unit. KIT TS £22.0.0 Ins. 8/6.) ASSEMBLED £28.0.0 
Instruction book and detailed price list (free with kit) available 
separatell, at 5/- Post Free. 

TAPE PRE- AMPLIFIER MULLARD Type "C" 

Suitable for most 1 track, Mono 
Tape Decks. Incorporates Ferrox- 
cube Push -Pull Oscillator. Treble 
Inductor and 3 -sp. Equalisation. 
Includes separate Power Unit. 

PARTS £14.0.0 Eae 7%8 . ASSEMBLED £19.10.0 
Instruction book and detailed price list (free with kit) available 
separately at 3/6 Post Free. 

MOLLARD TAPE AMPLIFIER 
MODEL HF/TRIS /31K-11 
Based on Mullard's Type "A" 
design and suitable for most 4 

track Mono Tape Decks. Incor- 
porates Ferrox -cube Treble In- 
ductor. Gilson Output Transfor- 
mer. and 3 -speed Equalisation. 
Includes separate Power Unit, 
using PARTRIDGE Mains Transformer. 

PARTS £13.13.0 (Cart'. & ASSEMBLED £19.0.0 
Instruction book and detailed price list (free with kit) available 
separately at 3/- Post Free. 

COMBINATION TAPE UNITS 
All our Tape Unite can be supplied specially matched to any Tape Deck snob as 
Collate, Brenell Mkt Series II, also the Wearite. Specimen prices as below. 

Kit A..emb led 
STP -1 Pre -amp with collard Studio Tape Deck £38. 0.0 £42. 0.0 
Assembled with track switch tilted, £44.2.0. 
STP -1 with Brenell Mk.b Series II with Track Switch 

fitted £64. 0.0 
STP -1 with Brenell Mk.5 series 11, 1 Track Deck 174.16.0 
Type "C" Pre -amp with Collaro Studio Tape Deck ££4.10.0 230. 0.0 
Assembled with deck wired and matched- 232.2.0. 
Type "C" Pre -atop with Brenell Mk.5 Series 11 Desk £40.11.0 1I63. 1.0 
Assembled with deck wired and matched, £65.3.0. 
EPIT118 with Collaro Studio Tape Deck £54. 3.0 029.10.0 
Assembled with deck wired and matched, 281.12.0. 
HFITR% with Brenell Mk.) series ll Deck £48. 9.0 201.11.0 
Assembled with clerk wired and snatched. 260.13.0. 

.o r. a ins. Iù1- on above unite. Scud S.A.E. for comprehensive price list. 

VISIT YOUR NEAREST STERN -CLYNE BRANCH 
WEST END: 

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

18 Tottenham Court Road, W.I. 
23 Tottenham Court Road, W.I. 
309 Edgware Road, W.2. 
109 Fleet Street, E.C.4. 
162 Holloway Road, N.7. 
9 Camberwell Church Street, S.E. 

12 Suffolk House, George Street 
26 Merchant Street, Bristol I. 
10 Withy Grove, Manchester 4. 

Mail Orders and enquiries to 
162 Holloway Road, London, N.7. 

MUSeum 5929 0095 Half -day Sat 
MUSeum 3451 2 Half -day Thurs 
PADdington 6963 Half -day Thurs 
FLEet St. 5812'3 Half -day Sat 
NORth 8161 5 Half -day Thurs 

5. RODney 2875 Half -day Thurs 
. MUNicipal 3250 Half -day Wed 

Bristol 20261 Ralf -day Wed 
BLAck Friars 5379 Open 6 days a 

Dept. P.W. week 
NORth 8161/5 

Great Britain's Greatest Electronic Hobbies Organisation 
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RETURN -OF -POST SERVICE 
We offer a really efficient Mail 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. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI- FIERS. Any will be sent free upon request. 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510. Mullard 3-3, Mullard 2 and 3 Valve Pre -amp. Mullard Stereo. Mullard Mixer, GEC912 Plus. Fully detailed list on any of these sent upon request. 
Instruction Manuals: All Mullard Audio Circuits in "Circuits for Audio Amplifiers ". 9/5. GEC912, 4/6. All post free. 

MARTIN AUDIO KITS 
A range of high quality transistor amplifying equipment is now being produced by MARTIN ELECTRONICS. Included are 3 and 
10 watt Amplifiers. Pre -amplifiers. mixer and input switching units. Please write for full details. 

ARMSTRONG EQUIPMENT 
TUNER AMPLIFIERS 

Hire Purchase 
Cash Price Deposit Mthly /Pmts. Model 227 Stereo .. .. £48.15.0 £9.15.0 12 of £3.11.6 /lode/ 227M Mono . £33.18.0 £6.18.0 12 of £2. 9.6 model 226 De Luxe Stereo .. £56. 0.0 £11. 0.0 12 of £4. 2.6 siereo 55 Stereo £29.18.0 £5.18.0 12 of 12. 4.0 RADIOGRAM CHASSIS 

Model AF208 AM /FM.. - £21. 4.0 £4. 4.0 12 of 21.11.2 TUNERS 
Model T411 FM . £20. 8.0 £4. 2.0 12 of £1. 9.11 Model 5T3 Mk 2 AM /FM .. £25.12.0 £5. 2.0 12 of 21.17.11 Makers' literature available on any item. 

NEW MULLARD CONDENSERS 
Mullard Miniature Foil and Polyester condensers as used in the latest TV and Transistor sets. Miniature Foil. 30 volt working for Transistor sets. .01mfd, d.; .022mfd, 9d.:.047mfd, 9d.; .1mfd, lid. Polystter Tubular Capacitors. Moulded outer case designed to withstand accidental contact with the soldering iron. Tolerance 10,,. 125v. range:.01mfd, 022mfd, 047mfd, all 9d. each..1mfd, 
1/2; .22mfd, 1 /3:.47mfd, 1/6; lmfd, 3 / -. 
400v. range:.001mfd, 0022mfd, .0047mfd, olmfd, 022mfd, all 9d. each. .047mfd, 1/2, .lmfd, 1/3, .22mfd, 1/6, .47m1d, 2/5. Postage extra. 

MINIATURE ELECTROLYTIC CONDENSERS 
Latest miniature types by Mullard and Radio spares. RADIO SPARES. All 15 volt, 2mfd. 4mfd. 5mfd, 8mfd, lOmfd. ltmfd, 32mfd, 50mfd, 100mfd, all 2/3 each. Postage extra. MULLARD. 2mfd, 10v. 1/9: 4mfd, 4v. 1/9: lOmfd. 16v. 1/8; 16mfd, 
10v. 1/8: 25mfd. 4v. 1/8: 25mfd, 25v. 1/3; 32mfd, 2.5v. 1 / /8; 32m fd, 40v. 1/8. 

"SYNCHROTAPE" RECORDING TAPE 
Low priced British tape, all reels fitted with leaders. Standard Play: 600ft. (5") 13/6: 850ft. (51') 17/ -; 1.200ft. (7 ") 21/ -. Long Play: 900ft. (5') 17/ -; 1.200ft. (51') 20/ -; 1,800ft. (7') 30/ -. All Post Free. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. ('OLLARO STUDIO, latest 

model. Two track. Bradmatic /leads £10.19.6 £2. 3.6 12 of 16/4 Four Track, Marriott (leads 217.17.0 £3.12.0 12 Of 26/2 MARTIN TAPE AMPLIFIER KITS Tape Amplifiers 
For Collaro 8311 -V 2 -Track 211.11.0 8311 -4 V 4 -Track 212.12.0 Tape Pre -Amplifiers 
For Collaro 8312 -CP 2 -Track £8.8.0 8312 -4-CP 4 -Track £9.9.0 Drop through assembly for mounting 8312 Pre -Amp under Collaro Deck. 21.11.6. 
Carrying Cases with speaker. For Collaro Deck and 8311 Ampli- fier 25.5.0. 
H.P. TERMS available on decks, amp. and cases. Ask for quote. MULLARD TAPE PRE -AMPLIFIER. KIT 
We stock complete kits and all separate components for the Mullard Tape Pre -Amplifier. Fully detailed list available. 

LOUDSPEAKERS 
x v 1. 711 26.5.11: 

iA 

Axiom 201, £10.7.0: Axiom 30, 214.10.0; 1M., ud om 
51 Bass, £8.14.0: 12in. Audiom 61 Bass, 213.14.0; Trebax Tweeter, 26.4.0; X05000 Crossover unit, £1.19.0. WHITELEY: 

26.4.0; 
10in., 27.0.0; HF1012 101n., 24.7.6: HF816 81n., 26.0.0; T810 8in., £5.13.6; T10 Tweeter, 24.8.3; T359 Tweeter, 21.10.6; CX3000 Crossover unit, 21.11.6; ('X1500 Crossover unit, £2.0.0. H.P. Terms available on all speakers. 

P.W. TEST METER KIT 
Send for fully detailed list. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard. circuits. * Log /Anti -Log, 500k, 1 meg., 2 meg. * Log /Log, 50k, 250k, 1 meg., 2 meg. * Lin /Lin 250k, 500k. 1 meg, 2 meg. All 10 /6 each. Postage extra. 

TRANSISTORS 
NULLARD. Current production types. not rejects. All in makers' boxes. Postage 3d. on each. 
AF114, 11 / -; AF115, 10/6; AF1I6, 10 / -: AF117, 906; 0C44, 8/3; 0C45 
8/ -; OC70 and 0071. 6/6; 0072, W.; 0072 Matched Pairs, 16/ -; OC78, 8 / -; 0081, 8 / -; OC170, 8 /6; 0C171, 9/ -. Any other Mullard type obtained promptly. Ask for quotation. 

JASON F.M. TUNERS 
We stock all parts needed for the construction of these excellent tuners. All parts can be supplied separately but we can offer attractive reductions in price if all items are purchased at same time as follows. 

FMTI, 28.12.6; FMT2 (less power), 27.15.0. FMT2 (with power), 29.12.6; FMT3 (less power). £9.9.6. FMT3 (with power), 211.7.6. Mercury 2, £10.14.6. 
JTV /2, 214.12.6. Hire Purchase Terms available. Ask for list. 

P.W. STRAND, MAYFAIR & SAVOY UNITS 
We stock parts for the P.W. Strand Amplifier, May lair Pre -Amp- lifier and Savoy FM Tuner. Detailed price lists are available. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. AVO Model B Mark II .. £24. 0.0 24.16.0 12 of 21.15.2 AVO Model 7 Mark Il .. £21. 0.0 £4. 4.0 12 of 21.10.10 AVII Multiminor Mark 4 .. 29.10.0 21.18.0 12 of 14/4 T.M.K. TP10 .. .. .. 23.19.6 £1. 3.6 3 of £1.2.0 T.M.K. TP55 .. .. 25.19.6 £1.15.6 3 of £1.11.4 T.M.K. Model 500' 28.19.6 £1.15.6 12 of 13/8 TAYLOR MODEL 127A . 210.10.0 £2. 2.0 12 of 15/8 Full details of any of the above supplied free on request. The AVO models 7 and 8 are both latest models from current pro- duction -not to be confused with Government Surplus. 
OUTPUT TRANSFORMERS 

(:ILSON: W0696A, W0696B, 50/6, post 2/6. W0710, 55/6, post 2/6. 
W0892, 62/3. post 2/9. W0767, 27/ -, post 1/6. W01796A, 57/6, Post 2/6. W01932, 84/ -, post 3/ -. PARTRIDGE: P3667, 75/ -, post 2/9. P4131, 75/-, post 2/9. PARMEKO: P2629. 47/6; P2642. 45/ -; P2643, 47/6. All plus post 2/9; P2641, 29/6. post 2/ - P2928. 17/ -, post 2/ -; P2932. 41/ -, post 2/6. ELSTONE: OT/ML. 49/6, post 2/9; OT /3, 27/6, post 2/6. 

MAINS TRANSFORMERS 
GILSON: W0741A, 63/ -, post 4/ -; W0839, 48/9, post 2/9; W01328, 
58/6, post 3/6; W01288. 58/ -, post 3/6: WO1566, 80/ -, Post 4/6; W01341, Choke, 36/ -, Post 2/ , PARMEKO: P2631, 35/ -, post 2/9; P2630, 54/9, post 3/3; P2644, 76/6, post 4/ -; P2930, 41/ -, post 3/-: P2931, 56/9, post 3/3. ELSTONE: MT /MU. 49/6, post 3/3; MT3/M, 38/6, Post 3/ -; MT /510. 46/3, post 3/3. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase ALL POST FREE Cash Price Deposit Mthly /Pmts. RECORD CHANGERS GARRARD AUTOSLIM 

(Mono PU) .. £7. 2.6 £1. 8.6 12 of 11/2 GARRARD AUTOSLIM 
De -luxe ATO (Mono PU) ., 

GARRARD AUTOSLIM 
ATO (Stereo /Mono PU) 

B.S.R. UA14 (TC8 Mono PU) 
B.S.R. UA14 Monarch 

(TC8S Stereo /LP/78) .. 
B.S.R. UA16 (TC8 Mono PU) 
B.S.R. LAR 

(TC8S Stereo /LP /78) .. 28.19.6 21.15.6 12 of SINGLE RECORD PLAYERS R.S.R. TU12 (TC8 Mono PU) £3.17.6 £1. 4.6 3 of B.S.R. GU7 (TC8 Mono PU).. 24.18.8 £1. 8.8 3 of GARRARD SRPIO 
(Mono PU) £5. 9.11 21.12.11 3 of TRANSCRIPTION UNITS GARRARD 4HF (GCB PU) 216.12.6 £3. 6.6 12 of PHILIPS AG1016 (S /M PU) .. 212.12.0 22.10.0 12 of Many of the above can be supplied for stereo working. S Gramophone Equipment List for details. 

£11. 9.0 £2. 6.0 12 of 

£12. 5.4 £2. 9.4 12 of 
£6.19.6 £1. 7.6 12 of 

£7.19.6 £1.11.6 12 of 
27.19.6 £1.116. 12 of 

16/11 

18 /- 
11/- 

12/4 
12/4 

13/8 

21.1.0 
21.6.8 

21.9.0 

£1.4.5 
18 /8 

ee our 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to £5. minimum of 4/2 Over £3 and under £10, 2/8. Over £10, no 
charge. Postage extra on ('ASII order under £3 except where stated. Postage extra on Oser- seas orders irrespective of 
price. 

WATTS RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47556 

Please note: Postal business only from this address 
Callers welcome by appointment 

* HIRE PURCHASE TERMS 
Available on any item. Repay- 
ments over 3, 6 or 12 months as below. Three months: Deposit 6/- 
in the £. Service charge 5 "0. minimum charge 10 / -. Six months: Deposit 5/- in the E. Service charge 71',. minimum 
charge 15/ -. Twelve months: Deposit 4/- in the £. Service 
charge 10";,, minimum charge 
20/-. 
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INCREASE 

YOUR 

KNOWLEDGE 

0 
CHOOSE THE RIGHT COURSE FROM: 
RADIO AND TELEVISION ENGINEERING, 
INDUSTRIAL TELEVISION, RADIO AND 
TELEVISION SERVICING, ELECTRONICS, 
COMPUTERS AND PROGRAMMING, 
ELECTRONIC TECHNICIANS, SERVOMECH- 
ANISMS, TELEMETRY, COLOUR TV, 
INSTRUMENTATION, AND PRINCIPLES OF 
AUTOMATION. 

ALSO EXAMINATION COURSES FOR: 
A.M.Brit.I.R.E.; City and Guilds "Telecom. 
Technicians, C. & G. Radio and T.V. Servicing 
(R.T.E.B.), and P.M.G.'s Certificates. C. & G. 
Radio Amateurs' Certificate. 

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

909 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN IVs COURSE FOR YOU 

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

FILL IN AND POST THIS COUPON 
TODAY 

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

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION- - -__._ AGE 

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

2.64 
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ARMSTRONG AF208AM,'FM 
RADIOGRAM CHASSIS 

£21 -4 -0 
(carriage free) 

FULL VHF BAND (37 -108 Me /q. MEDIUM 
BAND 167 -570 m. 
6 WATTS OUTPUT. 
15 dB NEGATIVE FEEDBACK. 7 VALVES. 
SEPARATE WIDE -RANGE BASS AND TREBLE 
CONTROLS. 
2 COMPENSATED PICK -UP INPUTS. 
FREQUENCY RESPONSE 30- 22,006 s.p.a. 

2 dB. 
TAPE RECORD AND PLAYBACK FACILITIES. 
CONTINENTAL RECEPTION OF GOOD PRO- 
GRAMME VALUE 

FOR 3. 75 and 16 ohm SPEAKERS. 
Write for free literature. 

New Boxed VALVES 110-day Guarantee 
OZ4 
IRS 
185 
1T4 
2X2 
984 
3V4 
2Q4 
6174 
6YS 
57,4 
SAO/ 
OARS 
OATS 
IBS/ 
613E6 
6215,6 
604 
IDS 
605 
SRO 
835 
118 
1179 
6KO 

-81- 

7/- 

5/- 
4/ 
4- 

6%- 
7/- 

4/- 
II/- 

u- 

6/- 

6K7131 L15/- 
BKSG 6/- 
61.60 0/- 

eQ7G 81- 
68E7 IS- 
6V61/ 6/- 

816 e/- 
19AT7 e/- 
126.177 6/- 
19A17 7/- 
1213117 7/- 
19K7 6/- 
121E8 14/. 
13Q7 
26F6G 
361.8 5/- 
36E4 IS- 
954 
DAF68 
DF98 
DK96 
DL96 3 - 
RA 2080 e/- 

0/- 
g. 

EB91 4/. 
NE041 5/. 
EBO81 0/- 
EBPBO 5/- 
BCHd2 9/- 
ROHM 9/. 
RCL80 9/- 
HOL/32 10/- 
EPOS e1- 
EPOS g/- 
EL32 6/- 
EL84 7/- 
EY51 5/. 
RY89 8/- 
EZ40 7/- nut 7/- 
1281 7/. 
HABOS010/- 
HVH2A 6/- 
KT88O 5/. 
HT78 
MU14 7/- 
PO084 S/- 
POPOS 8/- 
PCF82 8/- 

PCL82 10/- 
PCL84 10/- 
P1A1 10/. 
PL83 S/- 
PY33 16/- 
PY80 7/. 
PY81 S/. 
PY83 7/. 
PQ26 7/- 
2141 g/. 
BP61 3/. 
U22 7/. 
013041 9/. 
UBCS1 
11111,89 9/. 
UCR81 9/. 
U0IA2 10/. 
001.53 12/. 
UFOS 0/. 
13141 5/. 
UY41 7/. 
UY86 7/. 
UU9 7/. 
VR1M 7/. 
W81 e/. 

NEW 
ELECTROLYTICB 

TUBULAR TUHULAE 
1/350V 5/- 50/550V 6/8 
2/860V I/8 

4/460V 1/3 
6/400V 2/3 
15/460V 8/. 
32N501 5/5 
26/26V 1/9 
26/60V 2/. 
30126V I/. 
60/5oV I/- 

100/26V e/. 
260/26V 5/- 
600/121 8/- 
1,000/12v 3/. 
0,000/6V 6/- 
8+8/460Y 8/4 
8+16/4001 8/9 
16+16/4601 4/3 
32+32/350V 4/6 

FAMOUS 
MAKES 

CAN TYPES 
8/600V 

18/6000 18/. 
16+16/500V 7/6 
60/4601 8/6 
32 +32/350V 5/- 
S2 +32/4601 I/- 
33+ S2+ 33/36017/- 
56 +50/3501 7/- 
64 +130/3501 11/6 
100 +800 /275V 12/6 

TELESCOPIC CHROME AERIALS. 1319. extending 
to 481/1., 8/6 ea. 
TRIPLEXBR9 Band, I, II.111, 1E /6. COAX PLUG, 1 /- 
LEAD SOCKET. 3 / -. PANEL SOCKETS. 11-. 
OUTLET BOXES (Surface of dish), 4/- ea. 
BALANCED TWIN FEEDER yd. Od. 80 or 300 ohm.. 
TWIN SCREENED per yd. 11 -. 80 ohms only. 
Wirewound Ext. Speaker Control. 100 3 / -. 860 6/6. 
WIRE -WOUND POTS. 8 WATT. Pre -set Min. 
TV Typer. All values to 10 ohms to 25 K., 3/- ea 
30 K., 4/ -. (Carbon 30 K. to 2 meg., 3 / -). 
WIRE -WOUND 4 WATTS Pote. Long spindle. 
Value, 60 ohms to 50 K., 8/8; 100 K., 7/6. 
PHILIPS TRIMMERS. 0 -10 pF. 3-30 pF., 1 / -. 
TRIMMERS, Ceramic- 30, 50, 70 pF., 9d.; 100 pF., 
160 pF., 1/3; 250 pF., 1/8; 500 pF., 760 pF., 119. 
TV etc. TRIMMER, 1000 pF. with knob, 2 /.. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
} w., 4d.; t w., 4d.; 1 w., Bd.; 14 w., 8d.; 2 w 1 /-. 
High Stability. i lye, 2/ -. Preferred values 
100 to 10 meg. Ditto 5% 100 ta 22 meg., M. 
BRIMISTORS. CZl, 8/6 CZ2, 2/6; CZ3, 1/6. 

5 
10 watt WIRE -WOUND RESISTORS ßn 

10 ohms- 10,000 ohms 
15 watt ll g/_ 

13.1K to 47E 10 w. , . .. .. .. 3/- 

Volume Controls 
Linear of Log Tracks 
Long epmdiee. Midget 

6 K ohms to 2 Meg. 
L8. 8 /.; D.P., 4/6; 
/ateo L /810/6; D.P.14/0 

80 CABLE-COAX 
semi -air spaced lie 
Stranded coreód.yd. 

40 yds. 17 /6 
60 yds. 

Fringe Quality I/- yd. 
Air spaced 

Ideal 623 lines. 

YAM TRANSFORMERS 200/860 v. AM 
Portage 21- rack lraasfcrmer. 

STANDARD, 260 -0 -260, 80 mA, 6.3 v. 3.6 a. 
tapped 4 v. 4 a. Rectiter, 6.3 v. 1 a., 5 v. l a. or 4 r. 2 a. 22/6, ditto, 330 -0 -330 .. 29/6 
MINIATURE 200 v. 20 mA, 6.9 v. 1 a. 10/6 
MIDGET, 230 v. 43 mA, 0.3 v. 2 a. 15/6 
SMALL, 260.0.260, 46 mA, 6.3 v. 2 a. 

. 
17/6 

STD. 260.0 -260, 65 mA, 6.3 v. 3.5 a, 17/8 
HEATER TRANS. 6.3 v. 15 a. . , 7/6 
Ditto, tapped 1.4, 2, 3, 4, 6, 6.3 v, 9/6 
Ditto, sec. 6.3 v. 4 amp. .. 10/6 EEERAL PURPOSE LOW VOLTAGE, 2 amp. 
3, 4, 6, e, 8, 9, 10, 12, 16, 18, 24, SO r. .. 28/6 
AUTO TRANSFORMER, 160 w. 22 /6 
0, 116, 200, 230, 260 v. 500 w- 82 /6 
M ILLARD 4510" Mains Transformer .. 38/6 
PARMEHO MAINS TRANSFORMER, Made for 
epeotal contract, the ratings can safely be 
doubled. Guaranteed 2 year.. Primary 0 -110- 
210- 230 -250 v. H.T. 300.0.300 v. SO mA. L.T. 
6.3 v. 1.9 amp. Size 4 x 34 x 3 In. .. 17/6 

INTERYALVE TRANSFORMERS. 6 3:1 or 6:1, 0 / - OP. TRANSFORMERS. Heavy Duty, 6/6. 60u/t1- ratio, 7/6, Multlratto heavy duty push -pull, 10 w. 16/8. Battery 4/6. Bob min. 6/5. 
10 w. O.P. matching trans. 3, 7, 150, 12/8. 
L.P. SHORES 16 /1011., 80/66 mA, 61 -; 10H., 86 ml., 10/6; 1010., 150 mA, 14/-, 
TINNED COPPER WIRE 16 to 22 ewg., }lb., 1 / -. 
ENAMEL COPPER WIRE 16.22, 2/9; 24 -30, 8 /8; 32 -40, 4/6; D.C.C. 28, 34, 36 erg, ios.. 3/6. 

I.F. TRANSFORMERS 7/8 pair 
466 RA Slug Tuning Miniature Can, 2 x 1 e lia 
High Q and good bandwidth. Data Masts. 
Standard Sae Weyrad, 10 /8 pair. 

POLL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 12 v. 14 amp., 8/9; '2 a., 11/8; 4 a., 17/0. 
CHARGER TRANSFORMERS- Tapped input 200/ 
250 v. for charging at 2, 9 or 12 v., 14 amps., 15/6; 
2 amp., 17/6; 4 amps., 22/8. Circuit Included. 
4 AMP CAR BATTERY CHARGER with am- nesia Leads, Fuse Case, etc., for 6 r, of 12 r., 80/9, 

BOOKS list S.A.E. 
Boys' Book of Crystal Sets.. .. 2/8 W.W." Radio Valve Data.. .. 8/- High Fidelity Speaker Enclosure 5/- Valve and TV Tube Equivalents .. 9/8 TV Fault Finding .. .. 5/- Mallard Amplifier Manual . 8/6 Radio Valve Guide, Boolrs 1, 2, 3, 

4 or 5 5/- each ñcil aioInsie t ere 7/6 Transistor 
Ou .. 38 Master Colour Code Chart.. .. 1/8 Transistor Controlled Models .. 7/8 Principles of Colour TV ..18 /- 

International Radio Stations .. 2/8 

4 TRANSISTOR PUSH -PULL AUDIO 
Sloe 3 r If e 5. AMPLIFIER 

A ready built miniature push -pull amplifier with 
Driver and output transformer.. 4 tranatetore. 
Ideal for use with record players, intercoms, 
BABY ALARMS, etc. Complete with full 

tai instruction and circuit 
Pelee / i O ?r. Batt. 2,3. 20in. Speaker 15/., 

1964 RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
B.W. 16 m. -30 ,n. LATEST MOLLARD 
M.W. 200 m. -660 m. ECH81, EF89, EBC81, 
L.W. 800 m.-2,000 m. EL84, EZ80 

12.month Guarantee, 
A.G. 200/250 v. 4 -way Switch; Short- Medium, 
Long /Gram. Ferrite Aerial A.V.C. and Nega- 
ave feedback, 3 ohm output, 5 watts. Glass 
dial, horizontal wording. size 13io. x 4io. 
Aligned and calibrated. Isolated Charms. size 
1841e. x gin. high lila. deep. 

£9.15.6 Carr. i ins. 4/6. 

BAKER SELHURST 
LOUDSPEAKERS 

121e. Baker 13w. Stalwart 
3 or 16 ohms, 46.13,000 

121x. Stereo, Foam Sus- 
pension, 12w., 36.16.000 
5.p.a. ,.16.17.6 
121a. Standard H.D. 20w. 
40. 14,600 e.p,p. 29.0.0 
131n. De Luxe 15w. 36- 
17,000 c.p.s. ..29.10.0 
l'1in. Baas 25w. 20. 18,000 
c.p.e. 212.12.0 
15in. Auditorium, 35w., Barb 20 e.p.a. to 12 he/. 
Ideal Bau Guitar, 115. 
Portable eneiosaree for 121n. "Stalwart", 29 each. 

LOUDSPEAKERS P.M. 3 OHM. 24, 3, 4, 61n.; 
7 x 41n., 16/8; 681e,. Role. 16/8; elm. Pleeeey, 17/8; 
B x Sin., 8 x lin., 21/ -; 10 x filo., 22/6; 10in Role, 
80 / -; 12in. R.A., 10 / -; 134 x bin. Double Cone 
E.M.I., 36/ - 
STENTORIAN HF1012. 101x. 3 to 16 ohms, 10w. 97/6; 
8in. HF812, 72/ -; Tweeter T369, 50 / -; tko,.oree 
0X3000, 30 / -. 
EXTENSION SPEAKER CABINETS. fila, 15/6; tifin., 18/8; Sin., 19/8; 10in.. 29/8. 

C.B.T. BOOSTER 'TRANSFORMERS 
for heater cathode short clrouit, or tubes with failing emission. Full instructions supplied, mains Input. Type A optional 25% and 30% boost 
2v. or 4v. or 0.3v. or 16.8v. or 12.6v. State voltage required. PRICE 10/8. 

TWIN GANG TUNING CONDENSERS. 365 pF, 
miniature lin. x 141e. x 1fin., 10 / -; 500 pP Standard 
with trimmers, 9 / -; midget, 7/8; with trimmers, 9 /-, 
500 pF slow motion tuning, standard or midget, 9/-, 
Translator gang 208 + 176 pF with trimmer., 10/0. 
SMALL 3 gang 500 ppF, 17/ -, SINGLE 366 pF, 7/6. 
SINGLE 10 pF, 26 plc, 60 5F, 76 pP, 100 pF, 160 pP, 
0/6. Bold dielectric 100, 300, 600 pF, 8 /11. 
CONDENSERS. New cloak. 0.001 odd. 7 kV, 
T,C.C.. 5 /6; Ditto, 20 kV, 9/8; 0.1 add., 7 kV, 9/6. 
Tubular 500 v. 0.001 to 0.06 odd., 8d.; 0.1. 1 / -; 
0.25, 1/5; 0.6/360 v., 1/9; 0.1/860 v., 9d.; 0.1 /2.000 r, 
0.1/1,000 r., 1/9; 0.1 mfd, 2,000 volta, 9 /O. 
CERAMIC CONDO. 600 v. 0.3 pF to 0.01 mid., 94. 
SILVER MICA CONDENSERS, 10% 5 pF to 600 pP, 
9d.; 600 pF to 3,000 pF, 1/ -. Clope tolercaw 
( +1 pF) 2.2 ple to 47 pF, 1 /.. Ditto 1% to 60 pF, 
to 815 pF, 1 /.; 1,000 pF to 6,000 pF, 1/9. 

466 kc /s SIGNAL GENERATOR Price 10 /8. Uses B.F.O. Unit, ZA 30038 
ready made with valve 185. POCKET 
SIZE 34 x 45 x lin. One resistor to. 
change, fall Instructions supplied. 
Battery 8/8 extra. 69V 11 V. Details Free. 

WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long epiudle ,. 6/8 
2 p. 2 -way, or 2 p. 8 -way long spindle 3/6 
4 p. 2 -way or 4 p. 3 -way long spindle .. 8/8 
3 p. 4 -way or 1 p. 12 -way long spindle 3/4 
Wavechange "HAS-ITS". Wafers - avail- 
able: 1 P. 12 way. 2 p. 6 way, 3 p. 4 way, 
4 p. 3 way, 6 P. 2 way, 1 wafer switch, 8/8. 
2 wafer switch, 12/8; 3 wafer switch. 18/ -; 
additional wafers up to 12, 3/8 each extra: Toggle Switches, e.p., 2/ -; d.p.. 3/e. d.p.d.t., 4 / -. Mtn. Slide d.p.d.t.. 3/8. 

CRYSTAL MIKE INSERTS. 8/8 High output. Size liin. dia. x fia. 
ACOS MIC. fl,, insert 1fin. dia. x tin. 8/8 
ACOS 39- -1 DE LUXE STICK MIKE 35/- 
TM.. QUALITY STICK MIKE ES /- 
G GUITAR 
TELEPHONE TAPE 

MIKE 15/8 
Valveholders- EA50, tad. BIlA, CRT. I /d. Engl. and Amer. 4, 6 and 7 pin, 1 / - MOULDED Mazda and int. Oct., 8d B7G. 
BOA, BOG, BOA, 9d. BIG with can, 1/8. BOA 
with can, 1/9. Ceramic EF50, B7G, BSA. int. oct.. 1 / -. BIG, BSA cans, 1/- each. Valve 
plugs 1376. BOA, 2/3 

HIGH GAIN TV PRE -AMPLIFIERS 
B.B.C. Bands 1 to 5. Gain 18dB, 
ECC84 valve. Kit price 29/8 or 49/8 with power pack. Details 8d. (PCC84 
valves if preferred). Coils only 9/8. BAND III I.T.A.-Same prices, 
Tunable channels 8 to 13. Cain 17dB. 

Circuit and coils only, 9/8. 

THE ORIGINAL 

RADIO COMPONENT 
Our written uarantee with every purchase- Bus 133 or 68 pass door 
NEW COMPONENT LIST 1/-. S.R. Station Selliuret 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETIZER 

liIÌIIIIIIIIIIIIQIIIIIIIIIIIIIIIIIU 

11111 
1 

el0 
11111111111111111111 

11111111 

200 /250 v. A.C. 35/- Leaflet S.A.E. 

PLASTIC RECORDING TAPE 
Double Play 7in. reel, 2,400ft. 421- Spare 

5in. reel, 1,200ft. 25/- Plastic 
Reels 

31n. 1/6 
4in. 2/- 
5in. 2/- 

Standard 7in. reel, 1,200ft. 17 /8 Min. 2/- 
5m. reel, 600ft. 11/8 7in. 2/6 

Long Play 7in. reel, 1.600ft. 22/8 
51in. reel, 1,200ft. 17/8 
51n. reel, 900ft. 15/6 

"EASISPLICE" Tape Splicer 5 / -. 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE O,E.C.,2 / -. GE %S4, 4/ -. OAK, 31 , 
HIGH RESISTANCE PHONES. 4,000 ohms, 15 /- pr. 
MOVING COIL PHONES. 100 ohms, 10/-. 
SWITCH CLEANER. Fluid squirt spout, 4/8 tin. 

ií6 +111 TRANSISTOR RADIO 
MEDIUM AND LONG WAVE KIT 
First class components to make a 6 

transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial coil, printed 
circuit, 81ín. x Wm, but EXCLUDING 
Speaker and cabinet. 
Speakers. 35 ohms, 7 x 4in. 21/- 74.5.0 Mn.. 17/6, 31ín.. 15/8. 

BULGIN PLUGS AND SOCKETS, Non -reversible 
F74. 2 -pin, 4/8; P73. 3 -pin. 4/8; P194, 6 -pin, 8/8. 
"'DOMINA" plugs, 2/8; sockets, 2/8. 
JACKS- English open circuit, 2/8. Closed circuit, 
4/3. Orundig type, 3 -pin, 1 /3. Gnmdig lead Jack, 3/8. 
JACK PLUGS- English, 3 / -; screened, 4/.; Ornndig, 
3 -plu, 8/8; Phono Plugs, 1/ -; Sockets, 8d. 
ALADDIN FORMERS and cores, /in., Bd.; tin., 104, 
0.3i0. FORMERS 5937 or 8 taus TV1 or 2, fin. 
sq. x 21íu., or tin. sq, x ills 2/- with cores. 
S LOW MOTION DRIVES- 6:1, 4/3, 
S OLON IRON, 25W, 200V or 230V, 24/ , 
ANTEX SUB -MIN. IRON. 15w, 200 or 240V., 29/8. 
BENCH STAND for above, 12/8. Spares in Stock. 
1 /16in, Paxolln Panels, 10 x Sin., 2 / , 
Miniature Contact Cooled Rectifiers, 
250V 50mA. 7/8; 250v 60mA. 8/6; 250V 85mA, 
9/8; Selenium Rect., 300V 85mA, 5/ -. 
TV etc., Silicon Sub. Min. Rectifiers, 
250V 450mA, 10 / -, K3/25, 600V. 5mA, 5 /.. 
RM4, RM5, 14A100, 14Aí1610/ -each. FC3120 /- 
Coils Wearite "P" Type, 3/- each. 
Osmor Midget "Q" type, adj. dust core, 
from 4/- each. All ranges. List S.A.E. 
Teletron D.W.R. L. and Med. T.R.F. 
with reaction. 4/ -. Med. wave D.R., 3/6. 
Ferrite Aerials, M.. 8/9; M. and L.. 12/6. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits. 10 /- each. 
Ferrite Rods, 8 x lin., 6 x lin.. d c5 /isle 3/ -. 
H.F. Chokes, 2/6. Osmor QCI, 8/9. 
T.R.F. Coils, A/HF. 7/- pair; HAX. 3/8. 
Repanco DRR2, 4/8. DRX1, 3/ -. 
Screwdriver, lin., 6d. Test Prods, 2/9. 
Neoside Trimming Tool, 1/9. 
Neon Mains Tester Screwdriver, 5/ -. 
Multicore Solder, 4d. yd. Dispenser, 2/6. 

Aluminium Chassis, 18 s.w.g. Plain, 
undrllled. 4 sides. riveted corners, 
lattice fixing holes, 24in. sides, 7 x 4in., 
4/6; 9 x 71n., 5/9; 11 x 71n., 8/9; 13 x 9ín., 
8/6; 14 x 1110., 10/6; 15 x 14in., 12/6. 
Aluminium Panels, 18 s.w.g., 12 x 12ín., 
4/8; 14 x 9ín., 4/ -; 12 x 8ín., 3/ -; 10 x 7in. 
2/3; 8 x 6in., 2/ -. 

MAlt II 'n I PRE-AMPLIFIERS 
& I l. 11 -It 11'K'l'HRtIUCiH 

10 lt oll \ HI-FI) 
B.S.R. 2 TRACK TD 2 DECK 

£8.8.0 £6.15.0 
COLLARD 2 STUDIO DECK 

TRACK £8.8.0 210.10.0 
COMPLRTF. RECORDING & PLAY- 

BACK AMPLIFIERS 
2 TRACK B.S.R. ('OLLARO 

28.8.0 I £11.11.0 

MAINS DROPPERS. Midget adjustable sliders 
0.3A, 1,000 ohms. 5 / -; 0.2A, 1,200 ohms, 5 / -; 
0.15A, 1.3011 ohms, 5 / -; O.1A. 2,000 ohms, 5/ -. 
MIKE TRANSFORMERS. 50-1, 3/9, 
P.V.C. Covered Wire, single or stranded, 2d. yd. 
Sleeving, 1 o, 2 mm., Id,; 4 mm., ad.; 6 mm., 5d. yd. 
SPEAKER -FRET, Gold, Maroon or Green Cloth. 
17 x 25in., 5 / -; 25 x 351u., 10 / -, Tygan, various colours 
52íu. wide from 10 /- ft.; 26ín. wide from 5/- ft. 
Samples 1 / -, Expanded Metal, Gold, 1.2 s 12ín., 6/ -. 
Panel mounting fuse holder, 2/ -. Fuses Ilan. 60mA 
-5A, 8d. insulated side cutters, 8/8. Bib Stripper, 8/8. 

RADIO AND TELEVISION SPARES 
All leading makes, volume controls, 
etc., line output transformers, etc., 
B. V. A. valves (current and obsolete 

type.). Send S.A.E. for quotation. 

WEYRAD 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR SUPER - 
HETS WITH PRINTED CIRCUIT 

AND FERRITE ROD AERIAL. 
Long and Medium Wave Aerial -RA2W 
On 61n. rod, 2000F tuning, with car 
aerial coupling coil 12/8 
Osc. Coil P50 /1AC. 176 pF tuning 5/4 
1st and 2nd I.F. Trans.- P50 /2CC. 470kc /s 
11 /16in, dia. by tin. 5/7 each 
3rd 1,F, Trans.- P50 /3CC. 6/- 
Spare Cores 6/- each 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d- p.d.t. 3/6 
Printed Circuit -PCA1. Size 2t X Ban. 
Ready drilled and printed 9/6 
Volume Control. 5K -DP 4/6 
35 ohm Speakers, 311n 15/8; Sin., 17/6; 
7 x 4in.. 21/ , 
Tuning Gang with trimmers 10/6 
6 Mollard Transistors and diode 42/6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T.1 10 /6 
NEW MULLARD TRANSISTORS 
0071 6/ -, OC72 7/8, OC81D 7/6. OM 7/8, 
0C44 8/9, 0C45 8 /6, 0C17110 /6, ÁF 117 9/6. 
Sub Miniature Condensers. 0.1 enFd, 
30v.. 1/3. 1, 2, 4, 5, 8, 16. 25, 30, 50, 100 mFd, 
15 volt 2/6 ea. Transistor Holders 1/3. 

SINCLAIR "SLIMLINE" 
Med. wave, 2 transistors, 2 diodes, min. 
earphone, ferrite aerial. Micro receiver 
3 x ll x tin- 49/6, Batt. 3/6. 

ADASTRA 3 -3 AMPLIFIER 3 WATTS 
HIGH FIDELITY AT LOW COST 

READY BUILT, WIRED AND TESTED 
A.C. only, 209 -250 V. Valves ECL86 and 
EZ80. 3 ohms quality output. Mullard 
tone circuits. Controls: bass boost, treble 
and volume. Separate engraved front 
panel with de luxe finish. Quality mains 
transformer. Stove enamelled chassis 
size tin. x 5in. x Sin. Bargain Price 24.19.6 

Details S.A.E. 
"Performs agreeably well" (The Gramophone) 

COMPONENT SHOP 337 WHITEHORSE ROAD 

SPECIALISTS WEST neCROYDON 

C.O.D. 2/- extra- (Export ,orleo,ee. Sed remittance, 
and extra postage, no C.O.D.) P.P. charge 1/-. 

BUILD YOUR OWN 
RECORD PLAYER 

FROM £9.16.0 

AND 
e .ws 

SAVE .4. 
:' : :s 

POUNDS!! 

4 Speed Autochange or Single Player 
units supplied with Brand NeW 2 -tone 
Portable Cabinets I7x15x8(in. de luxe 
Strong carrying handle, gilt finish 
clips and hinges. As used by Famous 
Make for l Ogas. models. Ready cut- 
out motor board 14x1310. Front baffle 
with 7 x 4in. high flux loudspeaker 
and 3 watt 2 valve UY85, UCL82 2- 
stage amplifier ready built on metal 
chassis Il x 3 x 2iin. Quality 3 ohm 
output transformer, low hum level 
circuit. Volume and Tone controls. 
3 -core safety mains lead. All Items 
lit together perfectly. Special In- 
structions enable assembly in 30 
minutes, only 5 wires to join! 12- 
month written guarantee. Available 
separately or package deals as below. 
AUTOCHANOER KITS COMPLETE (as above) 

H.S.R. Monarch .. .. 111.10.0 P.P. 5/6 
Garrard Autoslfm . 212.18.0 P.P. 5/6 

SINGLE PLAYER KITS Complete (as above) 
E.M.I. Junior .. 29.19.8 P.P. 510 

E.M.I. auto stop /start ,. 211.5.0 P.P 5/6 

OR SEPARATELY 
Cabinet with board 14 x 131n. 

rut out to your choice 58.9.8 P.P. 3)6 

Amplifier with 7 x 4íu. speaker 23.17.8 P.P. We 

AUTOCHANOERS 
H.S.R. Wile . 45.19.8 P.P. 401 
B.S.R. UA15/18 .. 28.17.8 P.P. 416 

Garrard Autoelim .. 58.17.6 P.P. 4/6 

SINGLE PLAYERS 
E.M.I. auto stop /start .. 25.10,0 P.P. 4/8 
E.M.I. Junior .. .. 48.7.8 Y.P. 3/8 

TRANSCRIPTION UNITS 
Garrard 4HF .. 518.10.0 P.P. 5/- 
Philips AG1016 .. .. 212.5.0 P.P. 5/- 
Garrard AT8 .. .. 411.0.0 P.P. i/- 

BARGAIN 
H.S.R. Autoohange GA18 

Stereo /Mono .. .. 47.10.0 P.P. 4/8 

Replacement sapphire styli available from 5/8. 
Replacement %tab from 15/ -; Stereo from 81/8. 

BARGAIN SINGLE PLAYER KIT 200/250 v. A.C. 
(less cabinet) 

£ 515.0 Poet 5/ -. 

With 2.nage Amplifier; 8 -watt; 2 valves, UCL82, 
UY85; High -flux bin. speaker; 4 -speed E.M.I. 
Turntable, 18, 33, 45, 78 r.p.m.; Crystal Pick -up 
for LP /STD. Records. 7in, loin, 12in.; Cut out 
Mounting board 12i x 91 in. 

ARDENTE TRANSISTOR TRANSFORMERS 
D3035, 7.3 CT:1 Pueh -Pull to it ohms Tor OC72, 11/- 
D3034, 1.74:1 C.T. Push -Pull Driver for 0072, 11 /- 
D3058, 11.5:1 Output to 3 ohms Inc 0072, etc., 11 /- 
D187, 18.2:1 Output to 8 ohms Inc 0072, etc., 12 /- 
D239, 4.5:1 Driver, tin. x lin. e bin. 11/ 
D240, 8.5:1 Driver, tin. x kiss, e im, 11/ 
ARDENTE TRANSISTOR VOLUME CONTROLS 
V01545, 5K with switch dia., .9in., 6/ 
DEAF AID EARPIECE, Kiel or magnetic, 71 

SUB -MIN. JACK and PLUG 3/8 pair 

MINIATURE PANEL METERS 
Size If in. sq. Precision jewelled bear- 
ings, 20. accuracy, silvered dials, black 
numerals and fine pointers, zero 
adjustment screw on front of meter. 
0 -1 mA .. 27/6 O-SO1A .. 39/8 
0 -5 mA .. 27/6 0- 500iLA .. 32/8 
0 -300 V .. 27/6 "S" Meter .. 35/- 

CABY MULTLMETER M,1 
0-1200 v. A.C. /D.C., ohms .0 -100k, etc. 54/ -. 
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RADIO -AMATEUR GEAR 
EDUCATIONAL KITS 
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TEST ' INSTRUMENTS 
H I - F I E Q U I P M E N T 

Hills the clearly- written instruction manuals. 
anyone can build any of these models- 

Hare the world's best equipment -and sate money 
AMATEUR BANDS RECEI- 
VER. Model RA -1. Covers 
all Amateur Bands from 160 
to IOm. Special features incl. 
half lattice crystal filter, 8 
valves, signal strength '5" 
meter, tuned R.F. amplifier 
stage Kit (39.6.6 

Assembled £52.I0.0 

SW HI -F1 MONO AMPLIFIER. Model MA -5. A low- priced 
amplifier based on the S -33. Printed circuit construction makes 
it easy to build. Kit (10.19.6. Assembled E15.10.0 
STEREO CONTROL UNIT. USC -I. Luxury model with 
inputs to suit any pick -up or tuner. Kit (19.10.0 Assembled (26.10.3 
MONO CONTROL UNIT. Model UMC -I Ideal for use 
with MA -12 or similar amplifier. Kit ¿8.12.6. Assembled (13.12.6 
HI -FI EQUIPMENT CABINETS. Large range, in kit form 
or assembled and finished, available to meet various needs. Details 
on request ... ... from E6.19.6 to 029.8.0 

"MOHICAN" GENERAL 
COVERAGE RECEIVER. 
Model GC -I U. Fully Tran- 
sistorised. Excellent portable 
or general purpose receiver 
for amateur or short wave 
listening. See full spec. leaflet. 

Kit (39.17.6 
Assembled (48.17.6 

HI -FI F.M. TUNER. Tuning ' 

range 88 -108 Mc ¡s. Tuning unit 
(FMT -4U) with 10.7 Mc /s. 
I.F. output (¿2.15.,, inc. P.T.). 
I.F. Amp. (FMA -4U) complete 
with cabinet and valves, 
1E13.3.0). Total Kit (15.18.0 
Assembly can be arranged. 

11.11, 
3 

6W DE LUXE AMPLIFIER. Model S -33H. An inexpensive 
Stereo -Mono amplifier, with high sensitiviry. Suitable for Decca 
Deram cartridge. Kit [15.17.6. Assembled L21.7.6 
6 TRANSISTOR PORTABLE. Model UXR -I. Prealigned 
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real 
hide case. Very easy to build ... ... ... Kit [12.11.0 
SHORTWAVE TRANSISTOR PORTABLE. Model RSW -1. 
Two short bands, trawler and medium wave Kit (19.17.6 
HI -F1 A.M. /F.M. TUNER. Covers F.M. 88 -108 Mc /s. A.M. 16 -50, 
200 -550, 900 -2,000 m. Tuning heart ([4.13.6 inc. P.T.) and I.F. 
Amp. (21.16.6. Printed circuit board. Total ... Kit ¿26.10.0 

"OXFORD" DE -LUXE TWO 
WAVEBAND TRANSISTOR 
PORTABLE. Model UXR -2. The 
ideal domestic, car, or personal 
portable receiver. 10 Semicon- 
ductors. Send for full details. 
(14.18.0 kit (Inc. P.T.). 

Assembled models also available; prices on request - Deferred terms available over £10. Free delivery U.K. 

SEND FOR FREE BRITISH HEATHKIT CATALOGUE -OVER 50 MODELS TO CHOOSE FROM 

AVAILABLE NOW! 
PA AMPLIFIER. Model PAI. 50 W. (rms.) 
100 W. -pk. output. For vocal and' instrument 

groups, guitars, etc. 4 inputs, 2 loudspeakers. 
Send for full details. Kit ¿54.15.0 

Assembled (74.0.0 
PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. 
Compact portable scope, ideal for servicing and general work. 
Printed circuit. Kit (21.18.0. Assembled (29.8.0 
Sin. OSCILLOSCOPE. Model 0-12U. Wide band amplifiers 
essential for TV servicing, F.M. alignment, etc. T/B covers 10 
c/s -500 kc /s in 5 ranges. Kit (35.10.0. Assembled ¿43.10.0 
VALVE VOLTMETER. Model V7A. Measures up to 1,500 
volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.1 Ll- I,000MS) 

Kit [13.18.6 Assembled £19.18.6 

1f0 

RG-I 

AVAILABLE NOW! 
COMMUNICATIONS TYPE RECEIVER 
Mod. RG -I. An excellent low cost receiver 
Freq. coy.: 600 kc /s -1.5 Mc /s. 1.7 Mc /s -32 
Send for details. Kit ¿39.16.0. 
Assembled ¿53.0.0. 

6W STEREO AMPLIFIER. Model S -33. 3 w /ehl. Inputs for 
radio -tape -gram. Stereo /Mono, ganged controls. Sensitivity 200 mV. 

Kit (13.7.6. Assembled (18.18.0 
MULTIMETER. Model MM -I U. Ranges: 0 -1.5 v. to 1,500 
v. A.C. and D.C. 150µG -15A D.C. 0.2 LI to 20 51M 41in. 5011A 
meter Kit (12.18.0 Assembled ¿18.11.6 
R.F. SIGNAL GENERATOR. Model RF -I U. Up to 100 Mcls 
fundamental, 200 Mc /s on harmonics. Up to 100 mV output all 
bands. Kit (13.8.0. Assembled (19.18.0 

AMERICAN HEATHKIT MODELS 
Full details of direct Mail Order Scheme and 
catalogue can be obtained 'rom us for It- post 
paid. (FREE to Service Departments.) 

AMATEUR TRANSMITTER. 
Model DX -40U. Self- contained. 

DX-40U 80 -10 m. Power input 75 w. CW., 
60 w. peak C.C. phone. Output 

40 w. to aerial. Prov. for VFO Kit (33.19.0 Assembled E45.8.0 

DAYSTROM LTD. 
Dept. P.W.2, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST- SELLING ELECTRONIC KITS 

AMATEUR TRANSMITTER. 
Model DX -1000. Covers all 
amateur bands, 160 -10 m. 150 w. 
D.C. input, self contained with 
power supply. Modulator. V.F.O. Kit (79.10.0 Assembled C104.15.í 
p - =MI MIR - - - - - - - WM 0= MIN Mr 

Send me FREE BRITISH CATALOGUE (Yes No) 
Full details of model(s) _.._._.___._. _.._.._.....__..._.._- _.._...._ . 

DX-I000 

NAME 

ADDRESS 

PW2. 
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Editorial and Advertisement _ ONCE every month, it behoves your editor to write the 
offices: = several hundred words which comprise the leader 

'.-. PRACTICAL WIRELESS E column. It is, of course, an old cynical precept that nobody 
E George Newnes Ltd., Tower House, E bothers to read leader articles (except in The Times!) and 
E Southampton Street, W.C.2. = that if sufficiently emboldened an editor could fill his column 

© George Newnes Ltd., 1964E with all manner of libellous, scurrilous and defamatory 
E = matter and no one would be the wiser. 
E Phone: Temple Bar 4363E Anyone who has sat at an editor's desk will be able to 
E Telegrams: Newnes, Rand, London. E refute this most emphatically! This hoary old gag is only 

Registered at the G.P.O. for trans- = a a and likely first thought by a frustrated E mission by Canadian Magazine Post. = g g an was most Y ou g t u P Y 

= assistant editor! 
SUBSCRIPTION RATES E Thus, in framing the month's leading article, an editor is 

including postage for one year 
E. aware that a large percentage of his readers is going to read 

To any part of the world íI.9.0 E the results of his literary efforts, be they modest, be they 
profound. However, there is more truth in the assertion 

Contents = that the leader is the toughest part to write and there can 
be very few editors who at some time in their career have 

-_ not sat temporarily baffled, awaiting an idea to bourgeon. 
For, especially in a magazine such as PRACTICAL WIRELESS, 

the subject matter must relate to something with which the 
average reader can associate himself. That is why, though 

E sixteen 923 = often tempted, we seldom stray into the ,realms of trade and 
E Wiring for Sound ... 927 = broadcasting politics, ethics and practices; these subjects 
E Test Gear Accessories ... ... 930 = receive sufficient airing via more appropriate mouthpieces. 
E Photographic v Rr ...... 932 = The aim is to deal with topics of direct interest to readers. E A Medium Wave e Receiver ... 937 = P 
E On Your Wavelength ...... 939 E To comment. To provide talking points. To stimulate 
E Practical Circuits for Electric = activities. To offer guidance. It is an opportunity for your 940 E. g PP Y Y 
E A Door Intercom ... ... 943 E editor to forge a personal link with readers once a month. 
E The Versatile ...... 946 E Before bec min a professional journalist, your . editor E Simpler Electronic Music .. 957 E beet g P 1 Y 

Neon Relaxation Oscillators 958 E would willingly have volunteered to write a supply of leaders 
E Books a 

News 
... ... ... 962 E for the contemporary radio magazines on what were (at = Trade News ... 965E P Y g 

E Long Waves for the M.W. E the time) burning issues or pet theories. And now, hundreds 
Pocket Superhet ... 

=Mains Voltage Adjuster 
973 E 

... 973 E of leaders later, it might inte resting ht be int an enlightening d to 
E Testing Dry Batteries ... ... 974E reverse the procedure. In short, we invite you to write a 
E Club News .. ... 977E leader! E Letters to the Editor ...... 978 E 
E E Here is a glorious opportunity to air your comments on a 
E The Editor will be pleased to consider E chosen subject, to address fellow readers. The rules are = articles of a practical nature. Such E 
EF. articles should be written on one side E simple: just write approximately 250 -300 words (about half 

theme nam 
pan dnadd ess ofothe sender = the length of this article) on a suitable theme- anything 

Whilst the Editor does not hold himself 
E responsible for manuscripts, every E providing it deals with the hobby of radio construction- 
= effort will be made to return them If a = and give it a title. Send it to PRACTICAL WIRELESS, marked stamped and addressed envelope is = 
= enclosed. All correspondence intended E "Leader Competition ". Entries need not be typed, though E for the Editor should be addressed: _ 
= The Editor. PRACTICAL WIRELESS. = this is preferable. = George Newnes, Ltd., Tower House, E 
= Southampton Street, London, W.C.2. = Two guineas will be awarded to the entry considered the 
= Owing to the rapid progress in the E best by a panel of judges from the staff of PRACTICAL designs of wireless apparatus and to = 
= our efforts to keep readers in touch = 
= with the latest developments, we give = WIRELESS, and one guinea for the runner -up. The judges' 
E no warranty that apparatus described = decision will be final and we regret that it will not be pos- = in our columns is not the subject of = 
E letters patent. = sible to acknowledge individual entries. 
E Copyright in all drawings, photo- = The winning leaders will be published within the pages of 
= graphs and articles published in = 
E PRACTICAL WIRELESS is specifically E the April issue. The closing date is January 3 /.st. 
= reserved throughout the countries = good Let's have a d res onse to this invitation. At least it E signatory to the Berne Convention and E g P 
= the U.S.A. Reproductions or imitations = will rove that you do read the leader page! E of any of these are therefore expressly = P Y 

= forbidden. PRACTICAL WIRELESS = 
= incorporates "Amateur Wireless." - IIIIIII11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

1111111111111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Our next issue dated March will be published on February 7th 

In Search of a Leader! 

Page = 
E Editorial ............ 913 E 
E Round the World of Wireless 914 E 
E 3- Transistor S.W. Converter... 916 E 
E Applications for the P.W. E 
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NEWS AT HOME 
AND ABROAD 

`11° 
0 
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February, 1964 

Retailers Association 
Adopts New Symbol 

AS a result of a large number 
of requests from domestic 

and electrical retailers, the Radio 
and Television Retailers Associa- 
tion recently formed a separate 
association for the benefit of 
these retailers. Known as the 
Electrical Appliance Association, 
this new body has recently 
adopted a symbol which will he 
displayed in shops so that the 
consumers may benefit by iden- 
tifying firms belonging to the 
E.A.A. 

The new symbol has been 
designed along the same lines of 
the already well known R.T.R.A. 
trade mark. 

25 Years of Valve Manufacturing 
DESPITE the transistor, the Blackburn plant of Milliards Limited 

-25 years old in November last year -still manages to produce 
approximately 50 million valves a year. This recent anniversary was 
also marked by the 80th birthday of Mr. S. R. Milliard who founded 
the first Mullard Radio Valve Company in 1920. During the two 
decades which followed, the demand for radio valves increased 
enormously so that new premises were always being sought and 
larger factories being built to supply this demand, with the eventual 
establishing of the plant at Blackburn in 1938. 

By 1944 the output from this plant, which had a labour fore_ of 
200. was 6.5 million valves a year. This had risen to 33 million by 
1955 and to 50 million by 1958, when 5.000 were employed in this 
one factory. Now the Blackburn plant is only one of 18 Mollard 
factories throughout England. producing a variety of sophisticated 
components for the electronics industry, bearing only a technical 
similarity to the early transmitting and receiving valves, with which 
S. R. Milliard began his manufacturing company 43 years ago. 

ELECIPILaL APPLIANCE. 

ASSOr.lAIfOX¡.4.rN.A.ILID 

ON 11I11 LIMO t IIIFIISIOR MAILERS' ASSOCIA/HR 

the symbol of the Electrical Appliance 
Association 

Even in 1924 the growing importance of valves was indicated by the number 
of Mullard vans such as these, which were then familiar sights on the roads. 

RADIO EQUIPMENT FOR TSR -2 
THE R.A.F.'s new tactical -strike- reconnaissance and strategic 

nuclear bomber, the TSR -2, will be fitted with instrument 
landing system and h.f. communication equipments manufactured by 
the Marconi Company Limited. 

The ILS is that of the Marconi Sixty Series equipment. The 
communication equipment will provide both single and double side - 
band transmission and reception at high power. 
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NATO 
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COMMUNICATIONS 
rl`HE Supreme Headquarters 

Allied Powers Europe has 
recently accepted, on behalf of 
the North Atlantic Treaty 
Organisation, the final station in 
NATO's ACE HIGH communi- 

NETWORK COMPLETE 
cations network. This vast system 
of radio stations stretches from 
Norway to Turkey; an 8,300 mile 
link, incorporating 82 stations, 
located in nine of the NATO 
countries. 

One of the 82 stations of NATO's ACE HIGH network. 

The design, manufacture and 
installation of the complete pro- 
ject has been the task of Inter- 
national Telephone and Tele- 
graph Corporation and its affilia- 
ted companies, and included in 
each of the stations is multiplex 
equipment made by Standard 
Telephones and Cables Limited. 

The purpose of the ACE 
HIGH system is to provide a 
reliable method of communica- 
tion between the nations of the 
European -wide command area of 
NATO, and to accomplish this, 
both tropospheric forward scatter 
(over- the -horizon) and line -of- 
sight types of transmissions are 
used throughout the network. 
The stations have all been built 
on high ground, each with two 
pairs of 65ft. circular dish -aerials 
positioned to pick up and re- 
transmit any of the 250 telephone 
and 180 telegraph circuits which 
can be accommodated by the 
system. 

NEW TITLE FOR I.E.E, JOURNAL 
THE official organ of the I.E. 

presented to meetings of the 1 

years been known as the Journal 
Engineers. Now the Council of the 
to " Electronics and Power ", with 
sub -title. 

The Council decided on this 
sising the scope of the Institution 
and to dispel the idea that the 
I.E.E. is mainly concerned with 
power engineering when, in fact, 
for several years electronic sub- 
jects have been more in evidence 
in papers and at meetings than 
power engineering. 

Aircraft Equipment 
Tours West Germany 
A DEMONSTRATION air - t craft belonging to the Mar- 

coni Company Limited, recently 
completed a sales tour of West 
Germany. Aboard the aircraft 
was a variety of equipment, 
manufactured by the company, 
which was shown to aircraft 
operators and constructors 
throughout the Federal Republic 
during the ten days of the tour. 

Included in the demonstration 
equipment was standard airline 
Doppler Navigator and the new 
helicopter Doppler systems. 

E., in which papers originally 
nstitution are published, has for 
of the Institution of Electrical 

Institution has changed the name 
the previous title remaining as a 

change as a means of empha- 

R.T. for Desert Patrols 

IN its fight against the menace 
of locusts, the Desert Locust 

Control Organisation of East 
Africa keeps a constant surveil- 
lance on the breeding grounds 
and movements of this pest. 
Much of this work involves 
patrols over barren and under- 
developed areas, extending some- 
times hundreds of miles from 
centres of communication. To 
provide their patrols and static 
stations with a reliable means of 
communication, the D.L.C.O. 
recently selected and ordered 
Marconi h.f., s.s.b. transmitter/ 
receiver equipment. 

This equipment can provide 
adequate daytime communica- 
tions over many hundreds of 
miles, using only a simple dipole 
aerial and a transmitter power of 
only 100W. 

STC ACQUIRES 
HUDSON ELECTRONICS 

THE firm of Hudson Electronic 
Devices Limited, manufac- 

turers of mobile radio communi- 
cation equipment, was formed 
and built up by Mr. A. D. 
Hudson, at one time an appren- 
tice of Standard Telephones and 
Cables Limited. Now STC 
Limited has acquired the issued 
capital of Hudson Electronic 
Devices, so that it becomes part 
of STC's radio division. 

Mr. Hudson will remain as a 
director, however, as plans for 
the firm's expansion go on under 
new management. 

Electronics Symposium 
in Birmingham 

A ONE day symposium on 
" Electronics in the Auto- 

mobile Industry ", has been 
arranged by the Electronics 
Section of the South Midland 
Centre of the I.E.E. and the West 
Midland Section of the British 
I.R.E. The symposium is to be 
held during April, this year, and 
will take place in the Electrical 
Engineering Department of the 
University of Birmingham. 
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A MODERN COMPACT 

3- TRANSISTOR 

S.W. CONVERTER 
FOR 1.7-31.5 Mc's 

February, 1964 

BY J. VAITES 

THE converter to be described is a portable, 
high performance, transistorised front -end 
unit covering the short wave bands from 

1.7Mc /s to 31.5Mc /s. It is designed to feed into 
any broadcast receiver without any alteration at all 
to that receiver. 

Being of compact size, it is an ideal 
companion to any standard transistor portable, 
provided the portable has an external aerial 
socket. It can, of course, be used also with any 

Ext. 
aerial 

ket 

Telescopic 
aerial 

C14 
2pF 

Trimmers TCI to TC9 
are 3 -3OpF each 

R2 tit2kn 

other type of broadcast receiver, whether mains 
domestic receiver or car radio. This add -on unit 
thus converts the basic receiver into a double con- 
version receiver, providing an interesting and use- 
ful combination. 

The unit provides a cheap introductory step to 
the short wave bands for the beginner, who will 
almost certainly have the use of at least one broad- 
cast receiver in the household. At the same time. 
being electrically bandspread and incorporating 
facilities for s.s.b. reception, the converter is an 
ideal piece of equipment for the "ham" station, 
whether fixed or mobile. 

J 

8 ° 0 
I.F 

output 

R5 10kn --e C5 

\ NF 

C8 50y 
12V 

Tri 
OC170 

C4 
2000pF 

VC6 
/25pF 

C2 
O05 

TC4 

VR1 2kn 
R.F gain 

-Main tuning -- Bandspread---- 

Collector 
Colour spot~ Base 

Collector 

' Base 

Emitter Ç 

(a)-Details of OC45 
B Screen7`Emitter C/ 5/ IB\E 

(0)_.Detail5 of OC170 

Fig. I: The complete circuit of the converter. 

Tr 
OCá 

VC7 
15pF 
ayo 
trlrn 

001NF 
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Circuit Description 

The circuit (see Fig. 1) is designed around the 
new Denco transistor coils -based on their well - 
tried range of Miniature Dual Purpose Coils. 
Ranges 3, 4 and 5 are used, covering respectively 
1.67 to 5.3Mc /s, 5 to 15Mc /s, and 10.5 to 31Mc /s. 
The coil connections are switched by a 3 -way 
9-pole Yaxley switch (SI), using three wafers 
with interposed screens. 

The r.f. stage uses an 0C170 transistor (Trl) with 
blue coils in the aerial stage and yellow coils as 
coupling to the second stage. An r.f. gain control 
VR1 varies the base voltage of Trl. An external 

WIRELESS . 917 

fore, tuned to this frequency, corresponding to 
187.5m on the medium wave band. la 
practice, since the medium wave band of many 
receivers only goes down to just below 200m, 
the lowest clear wavelength on the band is selected 
(this may fall anywhere between 190 and 200m) 
and the output of the converter adjusted to it. 

The three -gang tuning capacitor (VC1, 3, 5) is 
fitted with a calibrated dial incorporating a slow 
motion tuning device. The bandspread capacitor 
(VC4, 6) is coupled to the mixer and oscillator 
sections only; this two -gang capacitor is also fitted 
with a calibrated dial. The aerial section is trimmed 
separately by VC2, this being necessary to accom- 
modate different types and lengths of. aerial. 

Overall chassis 
dimensions 

10" x 5" 

\\\pttonnnimruurn:,,,nü 

Band change 
(51) 

Bar dspread tuning 
(VC4,6) 

7.1( 1 %4 

(VC2) 
Aerial trim 

Main tuning 
(VC1,3,5) 

Fig. 2: Drilling details and control layout of the front panel. 

aerial can be fed to the primary of the aerial coils, 
or a built -in telescopic aerial can be used, this 
being connected permanently to the aerial tuned 
circuit via a small capacitor. 

The second stage is the mixer oscillator and the 
transistor (Tr2) is also an OC170. The white coils 
are used here and an output of nominally 1.6Mc /s 
is obtained at T1. The broadcast receiver is, there- 

TABLE I 

Frequency and Wavelength Coverage 

Range DIAL SETTING 

100 0 

3 I.67Mc /s 53Mc /s 
180m 57m 

4 5.0Mc's I SMc /s 
60m 20m 

5 I0.5Mc's 31 5Mc,'s 
28m 9.5m 

Beat Frequency Oscillator 

The b.f.o. unit uses an 0C45 transistor (Tr3), 
with the appropriate b.f.o. transformer (T2). The 
swing of the trimming capacitor (VC7) is adequate 
to permit reception of all s.s.b. transmissions. The 
b.f.o. may be coupled by means of a 1pF capacitor 
from pin 2 of T2 to pin 2 of T1, but this should 
not be necessary, since the b.f.o. coil and the i.f. 
transformer are physically adjacent. 

The b.f.o. is switched on and off by S2, which 
also serves as the on /off switch for the unit as a 
whole. A large capacitor, C8, is fitted to smooth 
out any fluctuations in the power supply, this latter 
item consisting of four pen -torch batteries in 
series, giving a 6V supply. 

Mechanical Construction 

The front panel, of hin. aluminium, size 10in. 
x 5in. is drilled as per Fig. 2, countersinking most 
of the 6B.A. holes as indicated. 

The chassis, of +in. bakelite or perspex, size 9in. 
x 41in., is drilled as per Fig. 3. 

The exact dimensions for the two transformers 
(Tl and T2) are not given, only the centres being 
indicated. This is because the drilling figures are 
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Aerial 
trimmer 
bracket 
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116 

6BA ' ! 
Aerial put 

bracket To suit _A telescopic 
E aerial 

tixap 

4 
2 -It at holen 
Oar earth leads 
trotq, chassis 

Tagstrlp fixing 

1- 4BA holes 
marked 

main tuning 
capacitor fixing 

9 -t14 dit 
holes 

Tanked 'A' 
for coil fixing 

6 -ßi32 dial holes 
marked 'B 

fy2 for 
feedthrough 
terminals l i Drill to sues 

and 12 

5/8 

6 -14 dia. holes 
marked 'E 
for leads 

;a through chassis 

0,8 

Fig. 3: Chassis dimensions diagram 
rather awkward and the constructor would perhaps 
prefer to consult the information leaflet supplied 
with the components. All the transformer drillings, 
except the core adjusting hole, should be heavily 
countersunk from the underside of the chassis, as 
the component pins are rather short, being 
originally designed for use on rather thinner 
printed circuit boards. 

The two supporting brackets are constructed 
from 20s.w.g. tan sheet as shown in Fig. 4, taking 

241 

care to make the bends in the two brackets in the 
reverse mode, so that the whole job is symmetrical 
when fastened 'together. 

Finally, at this stage, the two small brackets for 
the aerial input and trimmer can be formed as per 
Fig. 5. 

The Case 

The converter may be housed in a metal case, 
size 10in. wide x 5in. high x 4 1in. deep (internal 

COMPONENTS LIST 
Resistors: 

RI 8.2kí2 R6 2.7kí2 
R2 1.2kí2 R7 I kí2 
R3 Ikil R8 22kí2 
R4 1.2kí2 R9 4.7kí2 
R5 IOkí2 RIO Ikíl 

All 10 %,-' W carbon 
VRI 2kA potentiometer 

Capacitors: 
CI 0.01µF paper 
C2 0.05µF paper 
C3 0.01µF paper 
C4 2,000pF ceramic or mica 
C5 0.01µF paper 
C6 0.01µF paper 
C7 0.01µF papel' 
C8 5012F electrolytic 12V 
C9 340pF silver mica 
CIO 960pF silver mica 
C11 2,000pF silver mica 
C12 0.01µF paper 
CI3 0'011.LF paper 
VCI, 3, 5 3 -gang variable 3I0pF each section 

(Jackson type E 3) 
VC2 25pF variable (Jackson type C801) 
VC4, 6 25pF split stator (Jackson type C808) 
VC7 I5pF variable (Jackson type C801) 
TCI -9 30pF concentric trimmer (Philips) 

Inductors: 
LI Blue, range 3 Dencotransistordual 
L2 Blue, range 4 purpose coils 
L3 Blue, range 5 Blue= aerial coil 
L4 Yellow, range 3 Yellow =r.f. interstage 
L5 Yellow, range 4 . coil 
L6 Yellow, range 5 White = oscillator coil 
L7 White, range 3 (for I'6Mc /s i.f.) 
L8 White, range 4 (for coverage of ranges 
L9 White, range 5 see Table I ) 
Ti I.F. transformer 6/1.6 "lDenco 
T2 B.F.O. transformer 17/I.6 f 

Switches: 
SI Rotary type, 9 -pole, 3 -way; three wafers 

with screens (Denco) 
S2 Rotary type, 2 -pole, 4 -way (Minibank 'C') 

Transistors: 
Trl 0C170 Tr3 0C45 
Tr2 OC 170 

Miscellaneous: 
Main tuning drive unit (Jackson Ball Drive 4489). 
Bandspread dial, 2in. dial calibrated 0 -100 
(Bulgin) with knob to suit. Five feedthrough 
connectors (Radiospares). Four I.5V cells (Ever 
Ready U12). 
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dimensions), this giving a slightly recessed front 
panel. Drillings will be needed for the telescopic 
aerial, the external aerial and the output lead. 

The best method of fixing the converter into its 
case is by two bolts through the back of the case 
screwing into two tapped brackets fitted to the 
back of the chassis. The constructor may have his 
own ideas on this subject, however, and the above 
ideas are offered only as a suggestion. It is, how- 
ever, advisable to use a metal case if at all 
possible, so as to provide full screening of the 
converter circuits. 
Mounting and Wiring -up 

If not purchased complete, switch SI should be 
made up with wafer layout as indicated in Fig. 6, 
and with screens (Fig. 7a) and spacings as indicated 
(Fig. 7b). 

Front panel - i /16 thick aluminium 
10' long x 5'deep 
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Certain of the other components can now be 
mounted inside the coil compartments. These are: 

R1 from pin 8 of L4 through hole in screen 2 to 
pin 7 of LI. 

R6 and C6 from pin 7 of L4 to earth tag 
adjacent. 

R7 and C7 from pin 7 of L7 to earth tag 
adjacent. 

C3 from pin 8 of L4 to earth tag adjacent. 
C1 from pin 7 of L1 to earth tag adjacent. 
C9 from pin 3 of L7 ) solder direct to 
CIO from pin 4 of L8 } screen 1 at nearest 
C11 from pin 6 of L9 J point. 

Next, certain leads can be taken from the coil 
pins to points below the chassis and also on the 
screens (refer to Fig. 8 for tagstrip numbering). 

Bracket 
20 s.w.g. 
tinplate 
drilled 

and bent 
as shown 

:: For drilling details 
of panel, see fig,2 3 4 

6BA 
--clear 

For drilling details 
at <hassis see fig 3 

Br ticket 
as other- side 

Chassis 
fig thick Perspex or Bakelite 

9' long x 436" deep 

Fig. 4: The assembly of the front panel and chassis. 

The first components to be mounted on the 
chassis are the two transformers Tl and T2, these 
being held in position by bending the can tags. 
Next, a I2 -way tag -strip is mounted on the under- 
side of the chassis using holes marked G (see 
Fig. 3). Finally, mount five feed -through terminals 
into the holes marked E1 to E5 (Fig. 8). 

The assembled switch should now be mounted, 
but before doing so, it is advisable to fit earth 
tags on to either side of the corner holes in the 
screens and also to solder flying leads on to the 7, 
8 and 9 o'clock contacts of the front and middle 
wafers (these are the pin 5 connections, Fig. 6), 
since these points may be difficult to get at later. 

When the switch is mounted, refer to Fig. 6, and 
first connect the lower wipers to the appropriate 
feed -through terminals. Then mount all coils with 
pins uppermost (see layout diagram, Fig. 9), and 
complete all switch wiring, with the exception of 
the leads from the top wipers (tuning capacitor 
leads), and the aerial wiper on the rear wafer. 

Next complete all the coil wiring, by commoning 
up appropriate pins (e.g. white coils, all pins 8 

commoned, all pins 7 commoned, etc.). 

These are: 
Pin 1 of Ll to earth tag adja- 

cent. 
Pin 1 of L4 to earth tag adja- 

cent. 
Pin 7 of L2 through hole F1 to 

tag 6 on tagstrip. 
Pin 7 of L5 through hole F3 to 

tag 8 on tagstrip. 
Pin 8 of L5 through hole F2 to 

tag 9 on tagstrip. 
Pin 8 of L8 through hole F4 to 

pin 2 of Tl. 
The main tuning capacitor and 

the bandspread capacitor can 
now be mounted. The top wipers 
on each switch wafer are wired to 
the appropriate tags on the main 
tuning capacitor and, in the case 
of the front and middle wafers, 
to the appropriate tags on the 
bandspread capacitor as well. 

VR1, S2 and VC7 are mounted 
next, making sure that the 
spindle of VC7 does not touch 
the front panel. 

1% 

s 

6BA 
clear 

14" (a) 

6BA 
clear 

_Section 
A-A 

(b) 

Fig. 5 (a) aerial trimmer bracket; (b) aerial input bracket. 
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The earth wiring is then fitted, using 20s.w.g. 
tinned copper wire. The earth tags on the band - 
spread capacitor are connected to screen 1 

adjacent, soldering direct to the screen. The earth 
tags on screens 1 and 2 are wired together and the 
wiring continued to all earth tags on the main 
tuning capacitor, making use of holes C to run 
underneath the capacitor. The earth wiring is con- 
tinued underneath the chassis to the appropriate 
tags on VR1, then on to the tagstrip, joining up 
tags 2, 3 and 12, and finally to the can tags of TI 
and L10. 

The underchassis components are now wired up 
as follows: 

Pin 3 of TI to tag 10 on tagstrip. 
C4 and R5 across tags 8 and 10 on tagstrip. 

L8C pin 5 

L9C pin 5 

Oscillator section (front) 

L5C pin 6 L4C pin 6 

L6C pin 6 
D 

Tr2 base 

L4A pin 5 

L5A pin 5 

L6A pin 5 

HE section ( middle) 

L2C pin 6 

VC3 and VC4 

L6B pin 9 

L5B pin 9 

Laß pin 9 

Tri collector 

LIC pin 6 

L3C pin 6 

Ext. aerial 
socket 

LIB pin 8 

VC1 and VC2 

L3A pin 5 

L2A pin 5 

L1A pin 5 

L2B pin 8 

L3B pin 8 TM base 

Aerial section (rear) 
Fig. 61 Wiring of Si. Noter wafers viewed from rear. 
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C5 across tags 10 and 12 on tagstrip. 
R4 across tags 7 and 10 on tagstrip. 
R2 across tags 7 and 9 on tagstrip. 
C2 and R3 across tags 1 and 3 on tagstrip. 
C8 across tags 7 and 12 on tagstrip. 
RIO and C13 across tags ll and 12 on tagstrip. 
Wire lead from top of VRl to tag 6 on tagstrip. 
Wire lead from contacts 2 and 3 on S2a to tag 7 

on tagstrip. 
Wire lead from contact 3 on S2b to one contact 

of VC7 and continue on to pin 1 of T2. 
Wire lead from other contact of VC7 to pin 3 of 

T2. 
Wire R8 from pin 4 of T2 to pin 1 of T2. 
Wire R9 and C12 from pin 4of T2 to tag 12 on 

tagstrip. 
The transistors can now be wired in (see Fig. 1 

for connections). All wires except the OC170 
screens should he sleeved and the full length of 
lead wire should be retained. 

Wiring points are: 
TrI Collector feedthrough terminal F2. 

Screen - tag 2 tagstrip. 
Base - feedthrough terminal El. 
Emitter - tag 1 tagstrip. 

Tr2 Collector - feedthrough terminal E3. 
Screen - use earth terminal on VR1. 
Base - feedthrough terminal E4. 
Emitter - feedthrough terminal E5. 

Tr3 Collector - pin 3 T2. 
Base - pin 5 T2. 
Emitter - tag 11 tagstrip. 

TABLE 2 
Tracking Points 

Range 

BAND END TRACKING 
POINTS 

L.F. H.F. L.F. H.F. 
(Dial 100) (Dial 0) (Dial 89) (Dial 8f) 

3 I.67Mc!s 5.3Mc!s I.83Mcls 4.5Mc's 
4 5.0Mc /s I5.0Mc /s 5.5Mc!s 13.5Mc's 
5 10.5Mc /s 31.5Mc /s II.5Mcls 28.5Mc/s 

The coaxial aerial socket and the aerial trimmer 
VC2 are mounted on their brackets and fitted to 
the chassis with an extension spindle on VC2 
coming out through a bush on the front panel. 

The body of the coaxial socket is wired to pin 
1 of L3 and the centre connection to the appro- 
priate wiper on the rear wafer. The earth connec- 
tion of VC2 is taken to tag 3 on the tagstrip and 
the other connection through hole F5 to the top 
wiper on the rear switch wafer. 

The coaxial output lead is soldered across pins 4 
and 5 of T1, pin 5 also being connected to 
tag 12 on the tagstrip. This output lead should 
preferably be clamped to the chassis to prevent 
jerking. 

The nine concentric trimming capacitors may 
now be fitted into position. The " live " connection 
(outer connection) should be soldered either on to 
the appropriate switch contact or coil pin, whilst 
the earth connection (centre spindle) should he 
soldered directly on to the screen. Care must he 
taken to keep the top of the trimmers below the 
level of the top of the front panel, otherwise they 
will foul the case. 
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Finally, the batteries can be mounted (clamped 
to chassis underneath the main tuning capacitor) 
and the linking wires soldered. The positive 
battery terminal is taken to tag 3 on the tagstrip 
and the negative terminal to the wipers of S2A 
and S2B. 

Knobs and dials are then fitted and the converter 
is ready for lining -up. 

Telescopic Aerial 

It will be noted that no exact details have been 
given for fitting the telescopic aerial. This is 
because there is a wide variety of suitable 
devices on sale, ranging from the truly telescopic 
(and rather expensive) type, to the cheaper semi - 
telescopic car aerial. 

The general idea is that the aerial selected 
should have a tapped hole in its bottom section 
A corresponding bolt of some fin. length is fed 
up through hole M (Fig. 3) and tightened down 
with a nut, leaving enough thread to screw into 
the aerial. A solder tag is placed under the head 
of the bolt (i.e. underneath the chassis) and C14 is 
wired from this tag to the " live" tag of VC2. 

A suitable hole is cut in the top of the can and 
fitted with a rubber grommet, making a good push 
fit for the aerial, which is screwed in when the 
converter has been fastened in its case. 

Front panel 
7 Si I Band change 

switch 

iv 

1 
Front wafer' 6BA solder tags 

(Oscillator section) on each side of 
screens 

Middle wafer 

Screen 1 

(HE section) 

y4" Rear wafer+- Screen 2 

(Aerial section) 

Fig. 7a (above): Showing the build -up of the switch. 

Fig. 7b (right): Drilling details of SI screens (viewed from 
rear). 

Lining Up 

Lining -up should preferably be done with the 
use of a signal generator although, as will be 
shown, it is possible to manage without such an 
instrument. 

The output lead should be fitted with a terminal 
appropriate to the input socket of the main 
receiver and should be kept as short as is 
practicable. 

The main receiver should be tuned to the 
selected frequency at the bottom end of the 
medium wave band. In the case of a mains - 
operated receiver or car radio this can certainly 
be the very end of the scale, since with the normal 
aerial removed there will be no pick -up. The case 
of a transistor portable is rather different, since the 
internal ferrite aerial cannot be disconnected. 
However, the lowest clear wavelength should be 
selected and any residual pick -up can be minimised 
by suitable orientation of the receiver. 

WIRELESS 921 

Once this has been done the converter output 
lead is plugged in and the unit switched on. Range 
3 is selected, with the main tuning capacitor. fully 
meshed and the oscillator temporarily stopped by 
shorting across L7(b). The signal generator is fed 
into the aerial input socket via a 40011 resistor 
(link generator chassis to converter earth) and 
adjusted between 1.5 and 1.6Mc /s (modulated) 
until a note is heard in the speaker. Ti is peaked 
and is now tuned to the input frequency of the 
basic receiver. 

The generator is now fed in unmodulated and 
the b.f.o. switched on. With VC7 set in mid - 
position, T2 core is adjusted until a beat note is 

y 

I Material for both screens_.20 swg. tinplate 

BA clear 

dia 

v2 

Screen 2 

4BA clear 

3s s 
3/4 1 

B 

heard and the centre position . found where the 
note disappears. 

Standard procedure is now used for the main 
lining -up. The b.f.o. is switched off, the shorting 
link on L7 removed, VC4 -6 set to minimum 
capacity, VC2 set at half capacity and the 
generator used modulated. 

Referring to Table 2, each band is lined up in 
turn, first setting the band -end limits by adjusting 
the oscillator core with the generator set to the 
low- frequency end of the band and then adjusting 
the oscillator trimmer as the top -end frequency is 
fed in. 

When this has been done the generator is set 
to the lower tracking frequency and the main dial 
set to a reading of 89. The cores of all coils of 
the appropriate range are now adjusted for 
maximum signal. The generator is then set to the 
higher tracking frequency and the main tuning dial 
set to a reading of 8f. The trimmers of all coils 
are adjusted for maximum signal. This process 
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is repeated until no further 
adjustment of cores or trimmers 
is required. 

Lining Up Without a Signal Generator 

After adjusting the main recei- 
ver to the frequency chosen, 
short out L7(b) coil as before 
and switch converter on with the 
b.f.o. also on. Set VC7 to mid - 
position and adjust the core of T2 
until a loud rushing noise is heard 
in the speaker. This denotes that 
the b.f.o. is oscillating at the 
selected input frequency and the 
core of Tl can now be peaked, 
using this " noise" source. 

The b.f.o. is then switched off 1 U BQo 

u 

RE gain Aerial 
trim On /On 

switch 

February, 1964 

BFO 
trim 

a 

Tr1 

Tr2 

ea 

Ti T2 

L5 o tpT o o Bó0 
Wo Q o o Q o 

L6 0 0 0 o c 

G 6 
Tr3 

and the shorting link removed. 

1 
The band edges cannot be set 
accurately (although they can be i 

Feed though terminals 

altered at a later date when 

1 14© .! 
2 

VC2 

I1y1:1MI1á!!1' c. 

6 7 a G 10 11 12/ 

L2 Tag strip 

L 

known stations are identified), so 
it is suggested that the oscillator cores and trimmers 
are set to mid -position. Some measure of lining - 
up can now be achieved by selecting reasonably 
strong transmissions near the 81- and 89 dial 
settings and peaking cores of the aerial and h.f. 
coils at the higher setting and peaking trimmers 
associated with these coils at the lower setting, 
repeating the process until further adjustment 
makes no improvement. 

Operating the Converter 
The converter performance has been found to 

be very good when fed into a standard six- 

Fig. 8: Underchassis layout diagram. 

transistor portable and exceptional when backed 
by a more sophisticated strip. 

The r.f. gain control should be kept well down 
on the stronger stations to avoid overloading the 
main receiver. The bandspread tuning gives good 
results and the aerial trimmer is hardly needed but 
should be peaked when any change of aerial is 
made. 

When an s.s.li. transmission is received the b.f.o. 
should be switched on and b.f.o. trimmer adjusted 
until the speech becomes intelligible. The r.f. gain 
control should be turned well down when doing 
this, otherwise distortion may occur. 

Feedthrough terminals - P Ext. aerial 
socket 

VC1 

VC3 

VC5 

L1 B ID 
L2 

- 
-. á _ - 

Metal screens ;::- 
Lg 8g, L6 IF a Ó '.= l=i= 

QB 0 i= = i -Qi a: 

VC4 
L9 

^' - i-n= !- ,- .c . l--- c °_ á 
°_ is L7 EN' VC 

Oo B Lß 6 i 
° -- -. .- 

<-- 

Front na el Main tuning 
_191 

Eand change 

Fig. 9t Above- chassis layou of components. 

iBandspread tuning 
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Further Applications 

of the 
PRACTICAL WIRELESS 

"Sixteen" Multirange 

METER 
ON the reverse side of the blueprint issued last 

month, featuring the P.W. " Sixteen " multi - 
range test meter, details were given of typical 

tests and applications of such an instrument. This 
month, we follow up with a few more notes on 
applications to further illustrate the versatility of a 
basic multirange meter. 
Capacitor Testing 

The reactance of capacitors can be calculated 
from voltage and current tests when a suitable a.c. 
is applied. A circuit such as Fig. 1, making use of 
a double -wound transformer with tapped 
secondary for high -voltage capacitors and a low - 
voltage secondary for testing electrolytics, can be 
used for obtaining readings. 

First measure the voltage across the capacitor, 
then place the .meter, switched to the 25V a.c. 
range, across the variable resistor R1 to measure 
the current taken by the capacitor. If R1 is 50012, 
full -scale deflection represents 50mA. 

In the low- voltage position R2 should be 10012, 
giving a 5V deflection on the 25V a.c. range, which 
represents 650mA. 

To calculate reactance in ohms first consider the 
108 

formula Xc , where Xc is the reactance in 
2rfC 

ohms, f is in this case 50 cycles (mains supply), 
and C the capacitance in microfarads. Xc is also 
equal to E /I, the a.c. voltage across the capacitor 
divided by the current through it. 

Combining the two formulae, 
108 E 

Xc= =- 
2efC I 

Transposing, we obtain 
108 I C=-=--. 
27rf E 

With an applied frequency of 
106 

50c /s the factor - becomes 
271-f 

3.18 if the conversion is to milli- 

923 

amperes, volts and microfarads. Thus C= KxI /E. 
The double -wound transformer affords isolation 

from mains supply, but direct connection to the 
mains can be used for this test if sufficient care 
is taken. If R1 (and R2) is made variable, com- 
pensation can be made for small differences in 
circuit capacitance, meter impedance, etc., by 
checking a good capacitor of known value. It is 
further advisable to check several, taking an 
average, to allow for normal tolerances. 

The low- voltage winding of the transformer can 
be used to apply 3 to 7V to electrolytic capacitors 
of high working voltage, but is not suitable for 
low working voltage capacitors, which should be 
tested by bridge methods. In this test the readings 
will all be at the lower end of the scale. 

Inductance Testing 

Similar measurements can be taken for induc- 
tances of high value, such as transformer windings 
and loudspeaker fields, but accuracy is not so great 

Fig. 1: A suitable circuit for calculating capacitor reactance. 
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as the current is limited not only by the inductance 
but also by the self- capacitance and resistance of 
the windings. In this case the inductance in 
henrys = K X E /I. 

It should be remembered that the inductance of 
an iron -cored coil Or transformer winding 
decreases when d.c. flows through it, as in the case 
of a smoothing choke. 

Alignment Procedures 
The multimeter can be used in various ways to 

indicate output voltages, current and power for 
alignment and response checking. 

Most obvious method is to measure the a.c. 
voltage across the secondary winding of an audio 
output transformer for sound level, as in Fig. 2. 
The loudspeaker is disconnected and its place taken 
by a resistor of equivalent impedance. (Note that 
this resistor must be of sufficient wattage to dissi- 
pate the expected power output.) Power output is 

V' 
equal to - where V is the indicated voltage and 

R 
R the equivalent resistance. 

Fig. 2: Output voltage measurements. 

Alternative methods include the measurement 
of detected signal voltage across the detector load, 
using a low d.c. milliamp or microantp range in 
series with a suitable resistor. The resistor acts as 
multiplier to the meter and as an isolating com- 
ponent in conjunction with the decoupling 
capacitor which should be fitted. (See also Fig. 4.) 
Another method is the measurement of a.g.c. 
voltage. 

Indication of sensitivity on f.m. receivers is also 
taken at the detector stage in the manner illus- 
trated in Figs. 3 and 4 on last month's blueprint. 

Output measurement on transistorised portable 
radios presents a different problem as the output 
is in the region of a few milliwatts. Across a 50f1 
loudspeaker an indication of perhaps half -scale on 
the 25V a.c. range may be obtained at full output, 
but where a 311 loudspeaker is used there may only 
be two or three volts available and readings will 
be too closely spaced at the lower end of the scale. 

A better alternative method is to insert the 
multimeter in the battery supply lead to the 
receiver, switched to the 50mA range (250mA 
range for larger sets). As the current consumption 
is dependent on output power this gives a suitable 
indication for alignment purposes and a current 
of about IOmA would be expected under quiescent 
conditions, increaslnif to perhaps 35mA or more 
when fully loaded with the signal generator input. 
This gives an easily visible variation over the 
central portion of the scale. 

For vision alignment either a.c. or d.c. conditions 
can be used, as in Fig. 3. The varying d.c. voltage 
across the video amplifier anode load resistor can 
be measured, with the disadvantage that both 
meter leads are then at high potential and that the 
signal being measured is =modulated. 

February, 1964 

Fig. 3: Output measurements for vision alignment 
purposes. 

With a negative -going video signal the reading 
is from minimum to maximum. if measured from 
chassis to anode the readings will commence at 
the " black-level" anode voltage and dip as 
resonance is approached during tuning. Adjust for 
maximum dip. 

A modulated input can be measured as in 
Fig. 3(b). With a capacitor of about 0.25µF in 
series with the meter, switched to a.c. volts, the 
signal gives an indication from zero to maximum. 

If signal levels are such that accurate indication 
cannot be obtained other methods may be used as, 
for example, inserting the meter, switched to a 
suitable mA range, in the anode lead of the video 
amplifier, or applying it, switched to microamps, 
with a series resistor (as r.f. stopper) across the 
vision detector load. 

Clips 

Screened 
cable 

Fig. 41 A method of decoupling the meter which may be 
used with low currents and voltages. 

A convenient measuring point is the modulating 
electrode of the cathode ray tube, where a d.c. 
varying in sympathy with the signal is to be found. 

As a final stricture remember to decouple the 
meter, as near the point of application as possible, 
where the self -capacitance and inductance of the 
leads could cause instability in the circuit being 
tested. Fig. 4 shows the method employed for 
television testing, which lends itself to other appli- 
cations where both current and voltage are low. 

Coaxial cable is used to connect the prods or 
clips to the meter and a decoupling capacitor, 
0.001µF, is fitted directly to the " live " prod and 
the other end soldered to the braided outer of the 
coaxial cable. This method is not suitable for high 
voltage or current measurements where normal, 
separate leads should be used. 
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BRAND NEW AM /FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Ch.M. rise 16 x 61 x Olin. high. New manafactere. Dial 141: 41n. to 
2 colnun, predominantly gold. 200-251 e. A.C. Duly. 
Pick -up. Eat. Speaker, Ae., E., and Dipole Sockets. Five push bottone- 
OFF. L.W., M.W.0F.M. and Gram. Aligned and tested. O.P. Transformer. 
Tone Control. 1000-1900 M.: 200 -550 M.: 88 -90 Mc/e. Valves 0280 rect.: 
RCH81, EF89, EABC80, EL84, 110086. Speaker 8 x Ito. and Cabinet 
to 6t chassis (table model), 47/8 (poet 6 / -). 
10 x 61e,. ELLIPTICAL SPEAKER 06/- to parchasen of this cheeses. 

TERMS: (Chaeeie) 68.10.0 down and 6 monthly payments of 82.4.0. Cheap 
Room Dipole for V,H.F., 1216. Felder (id. per yard. Circuit diagram 8/6. 
ALTERNATIVE DESIGN. L.W. 1000 -1900 M. S.W. 9.16 Mole): 
M.W. 190 -471 M.: V.H.F. 07 -100 Ma/s: Gram. position. Otherwise simliar 
to above amnia. Price 215.16.0 (can, paid). TERMS: 5S10.0 down and 
6 monthly payments of 82.4.0. 

PUSH -PULL 
AMPLIFIER £5.5.0 

(6r. q 
Brand new 200/240 A.C. mains. 
Rasa, treble and vol. contents, 
with valves EZ80. E0083 and 
2-EL84 giving fill 8 w. Chased, 
12 z 31 x filin. With op. trans. 
for 2-9 ohm speaker. Front panel 

1Mrrn01..erawed to 'heart.) may be removed and used as "flying panel ". 
8tnreo version 2 x 4 w.. mure price. Fixed panel. Tone Vol. Controls, 

TAPE RECORDER AMPLIFIER 
Type TES. Fully built high gain, lem 
notes, printed circuit. Attractive grey 
and gold front panel 13 x (tin. Height 
Pilo. overall Front to back 511n. 
Vol. and on /off tone. Mike, radio and ext. 
speaker Jacks Valves, magic eye, ECC03, 
ECL82, EZ80. Maine trans. Ready 
to bolt to B.B.E. Deck. Complete with 
switch mater wired. Our Price ONLY 
66.15.0 (6 /. Packing and Can -). Ale° 
available for Oellaro Deck at 5/. extra. 

THE "REGENT" 
6- TRANSISTOR AND 
DIODE PORTABLE 
COMPLETE KIT FOR ONLY 

£5.17.6 (poet 6 /-I 

600mW push -pull oatpnt. Ferrite rod aerial. Car aerial Socket and coll. 
M.W. and L.W. full coverage. Operatee on two 4.50. Della. Printed 
circuit board 8} x 2f In. All holes drilled and component poelt.lone marked. 
Inetrgetinne 2/8 for lip. (refunded on ptrchaat of kill. Size 9 x 31 x 7in. 
a n ''Juin. P.M. high quality speaker. Attractive Vynair covered cabinet. 
two -tone. Two batteries 6/8 the pair (Ever Ready 126). Nullard trans),- 
tore OC44, 2 a 0C40 0081D and 2 x OC-1. Top grade Weymouth 
Radio celle and traneformers. Alignment Service If required 17/8 (Inc. poet). 
Write for Bet of prices. All pute supplied separately. Built In two hours 

6- TRANSISTOR 
PORTABLE -Fully Built 

The "SCALA" for only 67.10.8, can. 
paid. 61 x 2 x Sain. high. Choice of 
coloras, Rexine. M.W. and LW. 
Ferrite aerial. Battery 2,6 extra. Printed 
circuit. Nicely styled. A professional 
Job. 3110. Speaker. Fully tunable M.W. 
and L.W. Superhet circuit. 

100 mF. + 200 mF. ELECTROLYTIC. New 275 v. (350 v. angel. 
4m. z lfln. dia.. 5/. each, (Poet ll -). 
ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Mailable on Items over IS. Pend dd. (Stamps will do) for 20 page 
Illustrated catalogne. Delivery by return C.O.D. 21- extra. 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES S MONTHS 

GLADSTONE RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, Hants. 
Fernhorongh 3371 CLOSED SATE, 

" REALISTIC 
'SEVEN' 

7 Traudette Superhet. 360 
MlllIwatt output. 4 -Inch Speaker. 
All components mounted on 
single printed circuit board 
aine 50 z 611n. In one complete 
assembly. Plastic cabinet, with 
earrying handle, size 7 z 10 z 
3 4In. External Socket for car 
aerlaL Ferrite rod aerial. 
Price for the complete parcel 
Including Transistors, Cabinet, 
Speaker, etc., and full Con. 
etruction Data: it5.1 9.6 P. 5 P. 4/6. ri .7 

PPS Battery 819. Data and Instructions eeparately 2/0. Refunded If yogi 
purchase the parcel 

Any parts aoppled as parately 

19 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
PRINTED CIRCUIT. Oler. x 21n. x I ;In. over trandormera. Output is 
3-ohm speaker. Suitable for microphone. record player, guitar and radia 
Input. 9 -12 volt battery required. Frequency range 100 cps. to 25 Fop.. 
Push /pull output 'angle ended. loetruction sheet provided. Fully wired 
ready for nee. Two types available. i watt output, 35 / -, li matte 41/-. 
P. 6 P. 2/6. 

THIS SUPERB SET for £9 
(Carr. pd.) 

6- translator mile covered in epongecleen 
Duraeoir fabric, in latest two -tone shade., 
M.W. and L.W. ferrite rod, provision for 
ear aerial, 2- colour scale. With PP9 bat- 
tery giving 300 hours em. Weigh. under 
4 lbs. With earrytng handle. 12 z 71n. high 
z 411n. at bore tapering to lin. at top. 
Brand new, folly guaranteed. S posh 
button.. Superhet circuit, Sin. L.S. 

6 WATT AMPLIFIER 
Our pries ONLY 661- (poet 6t-l; few hundred only; vakmse 1011 rl 
EL84 with metal rectifier; 6 x 4 x 111n. hlgb (5in. over EL84). Makes 
tracs, and op. with vol. and tone controls; on-off; co -ax, Input. 

SPECIAL REDUCTIONS ON GRAMOPHONE 
AMPLIFIERS 

li watt type. Says 4/6, With Sin. speaker. Barre 121 z Mn. 900-240 a 
A.C. ELM and Rectifier. Tone and Volume. On/off mach. Two knob.. 
Ready to play. Ueeful for Stereo. 45/ -, post 5 / -. 
4 watt type. Save 20 / -. Valves UYOS, UF80 and 171.84. 200 -240 v. A.O. 
Covered baffle 131 z 711n. (6m. speaker), 3 front controls; bola treby 
on-off/vol. 54/- poet 6/ -. Double wound mains transformer. 
24 watt type. Save 20 / -. 21 watts. E0083, ECL82 and EZ80. Cnotroler 
volume, base and treble. On /off ewltoh. 200.240 v. A.C. O.P. trans. Slam 

12 z 31 x 51n. over valves. Suitable for microphone input and for Guitar. 
551 -. pout 51 -. 

STEREO CONVERTER UNIT 
Convert. e :feting Radiogram to play 
stereo records Chassis 64 x 2f z 4M. 
overall height. Maine and O.P. tram., 
Metal Rect., ECL89 valve and all 
eorere, panels, etc. Moulded front 
eerutcheoi, folly built, brand new, only 
extras needed, speaker and stereo 
cartridge. Full instruction leaflet. 
Limited quantity at 89/6 16/6 P. 6 P.1. 
Stereo Cartridge, 26f.. 

TOP QUALITY RECORDING TAPE 
(Guaranteed) 

(1 /- per tape, ein or mon poet free). 
41n. 600ft. .. ,. 12/6 afin. 1200ít. 
hin. 600ft. .. .. 1113 6 :in. 1800ft. 
Sin. Ouuft .. .. 17/- 71n 1200f t. 
.51n. .. l200it. .. 301+ 71n. 1800ft. 
61in. ., 86011. .. .. .1118 71n. .. 2400ft. 

17/6 
36/- 
16/- 
19/6 
62/1 

BATTERY ELIMINATOR 
For 4 Low Consomption Valves (96 ranges) 90o. 16mA and 1.4.. 116rA, 
46/- (4!- poet). 200 -250v. A.C. Also for 250mA, 1.40. and 90v. 16mA at 
same price. Two separate units to replace exieting batterie.. 4 x 21 x 20ó 
and 3 x 21 x 11in. 

13 x 8 Ins. LOUDSPEAKER 
Three ohm. Ceramic magnet of latest type. BRAND NEW. 

42/6 (poet 616) 

HEATER TRANSFORMER 
Maine Input giving 6.9v. 2 amp. Elise If x 2f x lin. (2410. ear egra 

5/8 ea. ISM 10% for 12, or 20% for S0. P. e P. 2/. for 1 to 6, poet fns 
more than eux. 
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MINIATURE 
METALIZED 
POLYESTER 

CAPACITORS 
Ideally suitable for printed wiring panels and 
transistorised circuits. 
Incorporating a new dielectric material and of unique 
construction, they are of small physical size and meet 
the requirements of H.5 D.E.F. 5011 Specification. 
The windings are virtually non -inductive and the wire 
terminations are soldered direct to the metal electrodes 
eliminating contact resistance and ensuring the mini- 
mum possible inductance. 

Cap. 
µF 

Dimensions T.C.G. 
Type 
No. H. T. 

0.01 }}' 9mm j;," 5.5mm PM XI 

0.022 }}' 9mm ji,' 5.5mm PM X2 

0.047 }}' 9mm 3,' 5.5mm PMX3 

0.1 ÿr' I Imm ye,"72mm PMX4 

Radio 

February, 1964 

TcC: 
.0221.F ;. 

25UVpC_ 

Cap Tolerance 
+20% 

Rating -Working: 
250V. D.C. at 85'C. 

Test: 
400V. D.C. for 2 secs. at 

20 C. 

Power Factor: 
_0.01 at 1,000 cps. 

20'C. 

Temperature Rating: 
Suitable for working at 
±85 °C. without de- 
rating. 

THE TELEGRAPH CONDENSER CO. 

Insulation 
Resistance: 
10,000 megohms 

Terminations: 
22 s.w.g. solder coated 
parallel wires for side 
mounting. 

Finish: 
Insulated -special non - 
cracking heat resisting 
thermosetting com- 
pound providing good 
insulation and good pro- 
tection against the in- 
gress of moisture. 

LTD. 
Division NORTH ACTON LONDON W.3 Tel: ACOrn 0061 Telex: 261383 

(also et) CHESSINGTON, SURREY :: BATHGATE. SCOTLAND 

What READERS SAY About . . . 

THE COMMON CORE SERIES 

. . Wish to congratulate you for publishing 
one of the best -ever series dealing with this 
complex subject ..." 

". . As a lecturer I am finding these of great 
assistance and congratulate you on publishing 
such excellent books ..." 

". . . Your books seem to explain things much 
more easily. I wish they were on sale when I had 
to learn radio ..." 
" .. 1 have all the previous sets, namely: 'Basic 
Electricity', 'Basic Electronics' and 'Basic Synchros 
& Servomechanisms' and will mention that it's 
truly one of the best I've studied ..." 

BASIC ELECTRICITY- IN FIVE PARTS 

BASIC ELECTRONICS - IN SIX PARTS 

As used by Industry, and the Armed Forces of the Commonwealth 
COUPON ̀  ` SE N D NOW! OR ASK YOUR BOOKSELLER 

To THE TECHNICAL PRESS LTD. 
112 Westbourne Grove, London, W.2. 
Please send me your FREE prospectus describing 
the COMMON -CORE SERIES. 

.m 

NAME 

ADDRESS 
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GETTING THE BEST FROM AUDIO EQUIPMENT BY R. HINDLE 

I 1 
T OW can one get the best out of one's sound 

reproducing equipment? Ideally, one room in 
the house should be earmarked as the " music 

room ", and equipment should be carefully built 
therein to give the very best results when sitting in 
normal listening position, the room treated with 
curtains and soft furnishings to give acceptable 
acoustic conditions. 

Descriptions of such music rooms have been 
seen and occasionally one can visit a demonstra- 
tion room lavishly provided for by some know- 
ledgeable architect. These as often as not just make 
us realise that hi -fi in that sense is not for us. We 
have to fit in with more normal budgets, not to 
mention the aesthetic but less technical aspirations 
of one's wife and family. 

Typicallç, the average household has two rooms 
in which listening is concentrated. In the author's 
case these are the lounge, providing the best 
surroundings for listening, and the family living 
room, a utility room in constant use. 

Speaker Extensions 

The simplest and perhaps the most satisfactory 
solution from a technical point of view is for both 
radio and gramophone equipment to he in one of 
the rooms. Generally speaking the lounge would he 
chosen because the piece of furniture needed to 
house this equipment to today's standard must he 
large, long and low -not a piece for the family 
room. Besides, though the lounge is less often used, 
when it is occupied the best possible reproduction 
is needed there. 

Under these circumstances an extension speaker 
will probably be provided in the family room -the 
best quality that can be afforded, of course, in 
order to do justice'to the amplifier. At this stage 
it is not proposed to deal with the provision of a 

mono speaker output from a stereo record -would 
anyone really be happy to do this anyway? -and 
it is assumed that the amplifier provides a mono 
output. 

The connection between amplifier and extension 
speaker is not just a simple matter of using any 
old piece of flex or bell wire. Almost invariably 
the extension speaker will have a low impedance 
input, the speaker transformer in the main ampli- 
fier serving both local and extension speaker. This 
is advisable because an extension at low impedance 
is less likely to pick up interference and mains 
hum than would an extension at the high 
impedance (primary) side of the speaker trans- 
former. 

The low impedance connection has the disadvan- 
tage, however, that unless the cable used to 

connect the extension speaker is carefully chosen, 
or else the cable run is very short, the impedance 
of the cable can be comparable to the speaker 
impedance itself (perhaps only 311) and conse- 
quently there will be a loss of audio power in the 
cable. A cable impedance equal to the speaker 
impedance will attenuate available speaker power 
to a half the total available. Also it should he 
noted that the speaker impedance varies with 
frequency and therefore if the cable impedance is 
low it is likely to introduce amplitude distortion. 

Modern amplifiers generally have a high degree 
of negative feedback taken from the secondary of 
the output transformer and such amplifiers are 
sensitive to reactive load. It is difficult to design 
an amplifier which will he stable with an appre- 
ciable capacitive load but inevitably an extension 
lead introduces a capacitive component. Unless 
care is taken, therefore, an extension speaker might 
well result in amplifier instability. 

The answer to all these problems, attenuation, 
amplitude distortion and instability, is a low loss 
cable of low capacitance. Fortunately, electronics 
workers dealing with the other end of the 
frequency spectrum -the television engineers - 
have developed just the cable for the job. Tele- 
vision coaxial lead -in cable is ideal for speaker 
connections. 

It is an odd thought that knowledgeable workers 
will take every precaution at the v.h.f. end of the 
scale but will fail to appreciate the equivalent 
precautions necessary when working at audio 
frequency. In practice. coaxial cable has many use- 
ful applications in audio work. It can be unsightly 
for long extension speaker leads unless care is 
taken and ideally it should he run under the floor- 
boards. Avoid joining pieces of cable if possible, 
because, sooner or later, a joint is likely to intro- 
duce noise; if a joint must be made use a proper 
connector. 

Switching Circuits 

Assuming that the main speaker system (adjacent 
to the amplifier) when used alone is properly 
matched to the amplifier, connecting an extension 
speaker, whether in series or in parallel, will cause 
a mismatch. The popular types of amplifier using 
a normal degree of feedback are not very sensitive 
to changes in load and a reduction in effective load 
caused by wiring an extension speaker across the 
main speaker is unlikely to cause trouble, 

However, it is desirable that the volume at both 
speaker positions should he similar. The 
extension speaker should hav an impedance 
similar to the main speaker or else the available 
power will not be evenly divided between the two. 
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Some kind of built -in switching is highly 
desirable. It should be possible to mute the speaker 
at both ends and also the circuit should be so 
arranged that if both speakers are muted (or the 
local speaker muted and the remote speaker dis- 
connected) the amplifier is not running without 
load. 

This being so, one might just as well arrange 
matters so that there is less likelihood of mismatch. 
An additional advantage is that by wiring in this 
way there will be no change in power in one 
speaker when the other is switched on or off. 
Figure 1(a) gives the wiring. It will be seen that 
when a speaker is muted, a resistance is brought 
into use to dissipate the power that would other- 
wise drive that speaker. The resistance in each case 
must equal the nominal impedance of the speaker 
(i.e. a 1511 resistor for a 151/ speaker etc). 

Output 
transformer 

Fig. I : Switching circuits for extension speakers. 

Assuming that the two speakers have similar 
impedances as recommended above, this circuit 
results in a permanent division of available audio 
power into two equal parts, one part fed to each 
room. In practice a reduction of audio power 
by a factor 2 is not very noticeable to the ear. 

However, if the equipment is being designed or 
bought with such a distribution system in mind the 
fact that only half audio power is available at each 
location should be borne in mind. 

It will be seen that two separate switches are 
provided, one for each speaker. Consequently the 
switch for the extension speaker could con- 
veniently be moved to the extension speaker end 
of the cable, fitting it on to the speaker cabinet 
itself for local control. If the switch control is to 
be entirely at the amplifier end a single three 
position switch might be preferable, providing 
main speaker only, extension speaker only or both 
speakers. 

WIRELESS February, 1964 

This should be wired as in Fig. 1(b). It will be 
noted that only one resistor is used, brought into 
circuit when either one speaker is connected. This 
connection prevents the muting of both speakers or 
open circuits in case the extension speaker is dis- 
connected. 

It will be realised that either of these methods of 
wiring results in halving the impedance presented 
to the amplifier and this should be borne in mind 
if various output impedances are provided for. 
However, the usual type of amplifier will be quite 
happy under these circumstances. 

TV output transformer 

Fig. 2: Utilising a television loudspeaker as an extension 
speaker. 

The extension speaker could, perhaps, be the 
television speaker if impedances are compatible. 
In this case care must be taken to see that the 
television output stage cannot be switched on with- 
out a load. A modification of Fig. 1(b) given in 
Fig. 2 is suggested. The switch disconnects the TV 
output transformer from the speaker when this is 
in use as an extension but at the same time inserts 
a resistive load to prevent the TV output being 
open circuited. 

Two separate resistors are shown but if the load 
needs of the amplifier and the TV are similar (the 
latter will probably be of the order of 311) a single 
one will suffice, the two points of the switch to 
which the separate resistors are connected being 
thus connected together and the single resistor 
being from this connection to the earthy lead. 

Volume Control 

The amplifier will be adequately provided with 
volume control but there may be a need for a 
local control at the extension speaker end. A 
resistive potentiometer type of control can be fitted 
as at Fg. 3, but not without introducing new 

Volume 
control 

LS 
extension 

Fig. 3: Volume control for he extension speaker. 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1964 PRACTICAL 

problems. When the volume control is set for full 
volume the potentiometer resistance is in parallel 
with the speaker and therefore to avoid power 
loss (and also possible amplitude distortion) the 
resistance must he appreciably higher than the 
speaker impedance. 

On the other hand, at low volume levels the 
potentiometer resistance becomes the amplifier 
extension load and if this is appreciably higher than 
the speaker impedance the amplifier will be presen- 
ted with a mismatch! One must compromise. A 
potentiometer total resistance of not less than four 
times the speaker nominal impedance is suggested 
and, in round figures, 5011 for a 311 speaker and 

er 

R -- --O 

WA (a) PU 
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on the output side of the amplifier would be one of 
the switch versions given in Fig. 1. 

This arrangement is given schematically in 
Fig. 4(a). There would be complications to the 
radio -gram switching if stereo gramophone repro- 
duction was provided, but that is another story. 

Using this arrangement some precautions have 
to be taken. It is desirable that the tuner audio out- 
put should be reasonably high so that the risk of 
appreciable pick -up of interference is minimised; a 
cathode follower output would be preferred. The 
outer screen of the coaxial should be connected to 
the tuner chassis at one end and the amplifier 
chassis at the other: it should connect to an earthed 

point only at one end - 
presumably at the tuner end. 

Gram 
amplifier 

*Switch as 
Fig.1 

1111.- or Fig.2 A better scheme to avoid hum 
pick -up would be to use a twin 
core screened cable in place of 
the single core of the usual 
coaxial cable. The outer sheath 

Tuner Gram 
amplifier 

in this case is connected to a --- Switch N 
Fig .1 good earth at only one point, the 

- 2 earth return signal lead being orFl 
carried by one of the cores as in 
Fig. 4(b). 

(b) 

Fig. 4: Inter- wiring between separate tuner and a 

1Ù0f1 for a 1511 speaker are sizes likely to be 
available. 

More elaborate circuits can he developed to 
minimise variation in load but are probably not 
worth the trouble except as nice little technical 
problems to solve. 
A Personal Problem 

The problem actually facing the author. when 
the line of thought that resulted in this article 
was generated, was somewhat different to those 
already dealt with. The habits of the family were 
such that in the living room the normal form of 
entertainment called for was television and radio, 
with only very occasional call for gramophone 
reproduction, whereas in the lounge the gramo- 
phone is most frequently used and only occasion- 
ally is radio used. 

This being so it seemed wrong to install the 
radio in the lounge, requiring a visit to that room 
whenever a change of programme was required in 
the living room, or alternatively the provision of a 
complex remote control system. 

The problem thus became as follows: radio 
equipment was to be installed in the living room 
and gramophone equipment was to be in the 
lounge. How should these be interconnected so that 
the occasional facility should be provided in each 
room to use the equipment fitted in the other, and 
would such a scheme be an acceptable and cheaper 
alternative to any duplication of equipment? 
Using the Main Amplifier 

The first temptation was to provide only a tuner 
and speaker in the living room and to bring into 
use for radio the main and comparatively expen- 
sive amplifier in the lounge equipment. The tuner 
output would then he permanently wired by means 
of a coaxial cable into the lounge equipment where 
there would be the usual radio -gram switch, and 

mpfifer. However this lead from tuner 
to gramophone is arranged, there 

will he the need for an additional and separate 
coaxial lead back from the gramophone amplifier 
to the extension speaker. 
Self Contained Radio 

The main objection to the above scheme is the 
need to go to the lounge to switch on when radio 
is needed in the living room. The disadvantage of 
such action in reverse was not considered to he 
serious because the need for radio in the lounge 
was less frequent. 

Of course, the system -could be elaborated. it 
would not be difficult to arrange for mains to be 
switched on a both equipment positions by opera- 
ting one switch at either end, using the well -known 
changeover switch technique found in practically 
every house to switch on or off a light, say, from 
the top of bottom of the stairs. The tuner could 
he switch tuned and the switch could be relay - 
operated so that remote control of tuning would 
be practicable. 

At this stage one begins to wonder it if would 
not be better to duplicate the radio equipment at 
the gramophone end. 

Finally, it was decided to provide a separate 
amplifier for the radio in the living room so that 
the radio there was self- contained and could be 
completely operated from that room. Provision 
was to he made to feed signals between rooms only 
to allow the radio output to be heard in the 
lounge and to allow gramophone reproduction to 
be heard in the living room. 
The Method Adopted 

The method of connection finally decided upon . 

is given in Fig. 5. A radio /gramophone switch is 
wired between oiitnut transformer and speaker at 
each end. if the living room equipment is switched 
to radio and the lounge equipment is switched to 

-continued on page 931 
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TEST GEAR 

accessories 
Part 1 

MANY of the cheaper type of test instruments 
are sold today without any form of 

accessories such as test leads, dummy aerials 
for signal generators, diode detector probes for use 
with oscilloscopes, signal tracers, etc., or cathode 
follower probes. Often they are not even available 
as an extra, although they may be absolutely 
essential for the correct operation of the instru- 
ment. 

The constructor, too, is often faced with a 
similar problem after having built an expensive 
piece of apparatus and then not being able to 
complete it properly. 

TEST LEADS 

A large number of the problems associated with 
test leads are matters of individual requirements 
and, accordingly, the experimenter must use his 
own ingenuity. 

However, it should be said that there must be 
available a large number of test leads of all types. 
Good, well -insulated components and flex (prefer- 
ably not solid core wire) should be used through- 
out. Remember that it is definitely a mistake to 
make leads too long, since they invariably manage 
to form the most unbelievably complex knots as 

Fig. I: The circuit of the dummy aerial unit. 

COMPONENTS LIST 
FOR DUMMY AERIAL UNIT 

RI 390í1 carbon composition I W 
C I 4000 midget ceramic 
C2 200pF midget ceramic 
SKI coaxial socket 
PLI coaxial plug 
LI 40 turns 28s.w.g. on tin. former (see text) 

Miscellaneous: 
One 7 -way tagstrip. 2 yards coaxial cable. 
Screening can (Denco (Clacton) Ltd.). Nuts 
and bolts, etc. 

BY C. MACKAY 

well as acting as most efficient aerials for picking 
up mains hum and other forms of interference. 

THE DUMMY AERIAL 

When the front end of a receiver is being aligned 
with the aid of a signal generator the impedance 
of the source must be the same as that of the 
aerial. To make this so a matching network called 
a dummy aerial unit is ,placed between the signal 
generator and the receiver. 

The circuit of such a dummy aerial unit con- 
structed by the author is shown in Fig. 1. 

Meccano bracket 

"Ns 

;; 
. : 

y,:-.-', 
, --{...... 

`ti:.:', 
---- 

Removed 
Fig. 2: The dummy aerial tagstrip. 

The unit was constructed in a small coil - 
screening can made by Denco (Clacton) Ltd. It 
is normally supplied with their Maxi -Q range of 
coils but is also available separately. 

The can is cylindrical, 1,Fin. in diameter, thin. 
high, with a screw -on lid. The size of the can is 
unimportant and a different type can be used 
equally well. 

CONSTRUCTIONAL DETAILS 
It is advisable to construct the coil first. The 

original was made out of a short length of 
insulated spindle extension rod about 1 }in. long 
and +in. in diameter. On it are wound 40 turns 
of 28s.w.g. wire so as to occupy lin. of the former. 
The coil is then made tight and the whole com- 
ponent covered in polystyrene cement or some 
similar substance. 

Now we start in the screening can. A tagstrip 
on which the components will be mounted is to be 
bolted vertically to the underside of the lid of the 
can as follows: 

First drill a hole about ¡in. in diameter in the 
centre of the lid, then drill two 6B.A. holes to suit 
the coaxial socket used. 

The tagstrip is a seven -way type, three contacts 
having " earth " bolt holes. At one end only a 
two -tag section is sawn off, leaving a five -way tag - 
strip. The central earth tag has the bolt hole 
section either bent up double or removed (see 
Fig. 2). 
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To the third and now only remaining earth bolt 
hole is attached a right- angled bracket of the 
Meccano type (may be bought in any good toy 
shop). 

The tagstrip bracket assembly is then bolted 
under one coaxial socket bolt and wired up as 
follows (see Fig. 3): 

The tags are numbered as in Fig. 3, tag I being 
earthed. 

First take a she -t length of wire and join tag 2 
to the central connector of the coaxial socket. 
Wire R1 between tags 2 and 3, Cl between tags 
3 and 5, C2 between tags 4 and 5 and LI between 
tags 2 and 5. 

CONNECTIONS FOR OPERATING 

A hole is now drilled in the main part of the 
can in the centre of the base to take the connecting 
cable to the signal generator. This cable, with a 
coaxial plug attached, is passed through the hole 
in the can. The inner of the cable is soldered to 
tag 4 and the outer of the cable to earth (tag 1). 
The two halves are now carefully screwed together, 
taking care that no components touch the side of 
the can. 

The unit is now ready for use. 

-; d -- ---- --- , 
Í : 

i6 ' ` Y dia i 
iBA 4 

/¡ 
' 

¡''"' f/ 
',gA\ i r 
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Case 
from 

,' signai 
generator 

\VOV \V( \Lll'V1\ 
I 

i. 
----- ----`-' 

Fig. 3: Wiring and mounting the tagstrip bracket. 

WARNING 
If the above unit is to be used with "live" 

chassis equipment the signal generator should be 
isolated from the mains and the chassis of the 
generator must not be earthed. Care should also 
be taken to ensure that the " live" chassis to be 
tested has the neutral side of the mains connected 
to the chassis. 

Part 2 appears next month 

Wiring for Sound 
-continued from page 929 

gram (the usual state of affairs) the signals at each 
end pass to the local speaker without involving 
the coaxial leads. 

However, the radiogram switch at each end has 
a second bank of connections whose purpose is 
seen to be to switeh in a resistance dummy load 
into the circuit of the equipment not being called 
upon to deliver a signal. In the case of the switch 
positions referred to above these resistive loads are 
applied at the remote end of each coaxial cable. 

Thus the switching is comparable to that in 
Fig. 1 in that in all permutations of switching a 
half of the output power of each equipment -radio 
and gramophone -is fed to each room whether it is 
used there or not. At each end the signal not in use 
at any time is dissipated in the resistance at that 
end. 

Thus it follows also that the load is a half of 
what it would be if the switching had not been 
introduced. This and the halving of power should 
be remembered when connecting up the other 
equipment. 

Looking again at Fig. 5 it will be seen that both 

On 
radio in 

living room 

LS 

Radio 

1G 

ends can take radio simultaneously, in which ease 
the resistors are in parallel and across the gramo- 
phone output. The gramophone equipment need 
not be switched on, of course. Similarly, both ends 
can take gramophone. 

The final permutation permits each end to take 
the signal from the remote end, thus feeding the 
the gramophone output to the living room and 
radio output to the lounge, in which case the 
resistors are applied as load to the local ends. 

The important point to realise is that all these 
permutations apply comparable loads at each end 
(it is assumed and it should be so arranged that 
the nominal speaker impedances at both ends are 
the same) and consequently there will be no 
apparent change in reproduction at either end 
when the switch is operated at the other. 

Little need be said about the methods of con- 
struction. The switch can be mounted at each end 
at a suitable position and the wiring could be 
supported by the switch. It would be preferable, 
however, to make up.a unit on a little aluminium 
chassis containing the switch sockets to take the 
two coaxial terminations and connections for the 
speaker and output transformer connec ions. 

Radi 

Interconnecting 
screened 

cables 

Fig. 5; The radio /gramophone interconnections. 

i 
ü 
ó 

LS = 

On 
gram. 

In toung® 
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PHOTOGRAPHIC 

TIMER 
This simple design will provide 
a very functional piece of 

equipment 

THIS simple timer gives time delays from 0.5 
second to 60 seconds in two continuously 
variable ranges, each with a linear scale, and 

has a reasonable compensation for wide changes 
in mains supply voltages, so giving, when used as 
a photographic timer, near constant exposure 
factor by automatically making the actual switch- 
ing time a function of the lamp brightness. 

Using the specified type relay, normal enlarger 
bulbs up to 150W rating can be adequately 

Focus 

oReset 
57 oTime 

Function 
switch _ T 

53 o9 
AC. 

mains 
socket 

By S. A. KNIGHT 

provides its own rectification in addition to its 
function as the timing control, and the only major 
components apart from this are a heater transfor- 
mer capable of supplying 6.3V at 0.3A and a Post 
Office type 3000 relay, which is readily available 
on the surplus market. 

Note that as the a.c. mains supply is applied 
directly across the valve circuit, the entire wiring 
of this circuit must be insulated from any exposed 
metalwork. 

--4 oS1A Lo' 0578 

Note: 
Negative line 
Is not earth 

switched, and although the top limit of 60 seconds 
may not in all cases be sufficient, the exposure set 
can be repeated if necessary, or the experimenter 
may increase the range by the addition of an extra 
capacitor or resistor. This will be dealt with later 
in the article. 

Few Components Required 
The complete circuit diagram is shown in Fig. I 

from which the simplicity is at once apparent. No 
mains rectifier is required as such as the valve used 

Limitations of Simple CR Circuit 
Nearly all timing devices 

depend upon the charge of a 
capacitor through a resistance, 
where the time constant of the 
combination is given by CR 
seconds. The major disadvan- 
tage of such a basic system is the 
fact that the charge is not linear 
with time, and when it is used to 

Fig. 1: The simple circuit of the 
timer. The values of R3 and R4 are 
found by experiment (see text). 

trigger off the control valve cir- 
cuit, the scale used to indicate 
the time delay in seconds exhibits 
severe cramping at one end 
or the other of its rotation. 
For the charge to be linear, 
the charging current into the 
capacitor requires to be constant, 
and the rise in voltage across the 
capacitor terminals then increases 
proportionately with time. 

The second failing of the simple C and R 
charging circuit is the fact that long time -constants 
call for large values of capacity and resistance, 
making the assembly bulky.' The use of electro- 
lvtics is generally precluded from charging circuits 
where good stability is required, and paper capaci- 
tors of large capacity are not only bulky but 
expensive. 

It will be seen from the circuit of Fig. 1 that the 
charging capacitor Cl is a 1µF and that the 
charging resistors R3 and R4 are standard }W 
types of a few megohms. 
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SHOP HOURS 
9 a.m. -6 p.m. 

Early Closing 
WEDNESDAY 

FREE GIFT OFFER 
Electric Soldering Iron 

with the 
Pocket Multi Meter 

See item No. tl for 
further detalls 

RADIO & T.V. ` 

COMPONENTS 
[ACTON] 

LIMITED 

oe4BARGA/NS 
1. A.M. F-M. PERMEABILITY TUNER FOR ALL TRANSISTOR 

OPERATION. Size 2; x 2 ;In, approx. By famous manufacturer. A.M.- 
1.F. 470 Ke.. F.M..I.F. 10.7 Mc /e. A.M. coverage from 1620 Kc /e -525 
Reis. F,M, coverage LOS Me;s -88 Mcle. Caoutt diagram 2/6. FREE with 
Tuner. 25/ -. 1st, 2nd. 3rd A.M. I F'o, 12/6 set. 1st. 2nd. 3rd and 4th 
F.M. IF's, 1218 net. V.H.F. 1/sc. choke. 1t -. A.M. I.F. trap, 1/6. A.F. 
114 and A.F. 1 1 5 , 5/- each. All the above are the R, F, end of an A.M./ P.M. 
receiver car radio, etc. The above six items pnrshased together, 12.10.0. 

2. TRANSISTORISED POCKET RADIO with printed circuit, mini- 
earpiece, high gain ferrox slab aerial. No aerial or earth required. 
To build yourself for completely pereonal listening. 41 z 35 s llim 
Luxembourg In favourable areas. Only 21 / , P. B P. 2/6. All parts 
available separately. 

3. A.C. /D.C. POCKET MIILTI -METER KIT. tin. moving Coll meter 
Beale, calibrated in A.f'_ P.C. volte, ohms and milliampe. Voltage 
range A.: I t. . h-.SO, O. duo, O- 3,,d, 0.600. Mllliampe 0.10, ii.ICC. 
Ohms range cc.H1,0101. uI0o,e00. 19/8. P, S P. 2t. Wiring diagram 
1/- ire. oOh )arts. 

4.SIONAL GENERATORS: Cash 17.5.0 or 30/- deposit and a monthly 
payments of 21/6. P. R P. 6 :6. Coverage 100 Kee 1,0 100 Me /e on 
ftmdamentals and 100 Mc /a to 200 Mc e on harmonica. Case 10 n 
B; x 5 ;10. Three miniature valves and Metal Rectifier. A.C. mains 
200 /250v. Internal modulation of 900 c.p.s. to a depth of 30 per cent. 
Modulated or unmodulated R.F. output continuously variable 100 
millivolte. C.W. and mod. switch, variable A.F. output. Magie eye 
as output Indicator. Accuracy 2 per cent. 

S.BIGNAL GENERATORS. Cash 15.5.0. P. Al P. CM. ()overage 
120 Ke /e to 84 Mc /s. Case 10 x 61 x 4 1In. glee of sole e; x 3 ;In. 
2 valves and rectifier. A.C. mains 230 -260v. Internal modulation 
et 400 r.pe. to It depth of 30 per cent, modulated or nnmueiWated 
R.F. output eontinuoueiy variable 100 millivolts. C.W. and mod. 
Beach variable A.F. output and moving coil output meter. Acourecy 
±2 per cent. 

6.1TAAR 45 9 v. BATTERY RECORD PLAYER complete with plek -up 
and deck. A completely portable player. Head protected by plastie 
dome with a brush which cleans the stylo as it rieee into playing 
position. 45 r.p.m. Auto on -off switch governed motor, attractive 
two -tone grey finish, 12.9.6. P. 1 P. 2/ -. 

7.50 MICRO -AMP METER movement by world lamons manufacturer. 
Blue 3 x Olin., 25/- plus 1f- P. 1 P. 

8. ALTITUDE METER 270 degree scale. Sin. diameter. Would make 
ideal oar rev.- counter. 11 plue 2/- postage end packing. 

9.CHANNEL TUNER I.F. 16-19 Mc /e. Continuously tunable Mom 
174 -216 Mele. Valves required -PCF80 and PCC84 (in aeries). Cover 
BBC and ITA ranges. Also Pollee, Fire and Taxie, etc. Brand new 
by famous maker, 10 / -. P. 1 P. 3/, 

10. B.S.R. MONARCH OA14 WITH FUL -TI HEAD. 4- speed, plays 10 
recorde, 121n., loin. or 71n. at 16, 33, 45 or 78 r.p.m. Intermixes 
710., loin- and 121m records of the same speed. Has manual play 
position: colour brown. Dimensions: 120 x 101io. Space required 
above baseboard 4110.. below baseboard 21in. Fitted with Ful -Ft 
turnover crystal head. 25.19,6. P. et P. 6'6. 

Il. POCKET MULTI- METER. Size 31 x 2: x 1 fin. Meter size 20 x lite. 
wrnt:iticite 1.000 O.P.V. on both A.t'. and D.C. A.C. and D.C. volts 
0.15. 0. 151). 0. 1,000. II.C. current 0 -150 mA. Resistance 0- 100KO. 

stn lr lrl e vil h feet prods, hat tory and full Instruct lone, 85/ -. P. 1 P. 2/0. 
FREE OIFT for limited period only. 30 watt Electric Soldering Iron 
value 15/- to every purchaser of the pocket multi-meter. 

12. 6 -watt PUSH -PULL 4 VALVE AMPLIFIER plum METAL RECTIFIER 
A.C. mains 200.250 v Size 100 x 61 x 2010. 4 valves. For use 
with all makes and types of pick -up and mike. Negative feed beck. 
Two Input, mike and gram, and controls fer same. Separate controle 
for Base and Treble lift. Response flat from 40 cycles to 15 Ke /s. 
2 dB down to 20 Re /e. Output 8 watts at 5 per cent total distortion. 
Noise level 40 dB down all hum. Output transformer tapped for 3 and 
15 ohms speech coils. For use with Std. or L.P. records, musical 
'nstnunents much as guitars. etc. Suitable for mall halle, 18.19.6. 
P. 1 P. 0: -. Crystal mike to suit, 15 /.. P. 1 P. 2 /-. Sin. P.M. Speaker 
to suit, 12 /6. 1'. 1 P. 2/-. 

21b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 

GOODS NOT DESPATCHED OUTSIDE U.K. 
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Wide -range Transistorised 
SIGNAL GENERATOR -Model 27 

Range 150 Kc /s to 350 Mc /s. 
* Accuracy better than 2 

* Directly calibrated 
* Battery operated 
* Compact and li.^.ht 

1E7.18.6 
with test lead and battery. 
Post and Packing 3/6 extra. 

R.P. £2 deposit and 22/- monthly. 

Trade and Export Enquiries Invited 

NOMBREXINSTRUMENTATION 

Wide -range Transistorised 
AUDIO GENERATOR -Model 63 

Range 10- 100,000 c /s. 
* Laboratory Standard Specification * Sine and Square Wave * Direct Frequency Calibration * Accuracy and Low Distortion * Calibrated Output Voltage * Battery Operated and Compact 

f 1S 
O O mple with L i t 

cest o 
lead 

Battery 2/3. Post and Packing 3/6. 
H.P. £4 deposit and 41/- monthly. 

a.°`;`;',g,: 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 
6 Ranges: 1S2 to 100MSì 

1pF to 100µF * Visual null indicator * Power factor check * Electrolytic leakage test * Battery operated 

£7.2.3 
including battery. 

Post and Packing 3/6 extra. 
H.P. 35/. deposit and LI monthly. 

S.A.E. for full technical leaflets 

NOMBREX LTD' D s 71 io e 

ESTUARY HOUSE, CAMPERDOWN TERRACE 
EXMOUTH, DEVON. Phone: 3515. 

YOUR CAREER 

in RADIO P 
Big opportunities and big money await the qualified 
man in every field of Electronics today -both in the 
U.K. and throughout the world. We offer the finest 
home study training for all subjects in radio, television, 
etc., especially for the CITY & GUILDS EXAMS, 
(Technicians' Certificates); the Grad. Brit. I.R.E., Exam.; 
the RADIOAMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in 
Television; Transistors; Radar; Computers; Servo- 
mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam. successes. We are the only privately 
run British home study College specialising in electronic 
subjects only. Fullest details will be gladly sent without 
any obligation. 

To: BRITISH NATIONAL RADIO SCHOOL, Dept. 3 

RADIO HOUSE, READING, Berks. 

Please send FREE BROCHURE to: 

NAME Block 

ADDRESS Caps. 

Please 
ß.1i4 

BRITISH NATIONAL RADIO SCHOOL 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 
VALVES 
U'1 4/9 
11 2 7/6 
lt 3 8/0 
111 8/8 
1E3 2/9 
1FD1 6/6 
1FD9 4/- 
1P1 6/6 
1P10 5/6 
1P11 8/- 
1115 4/9 
195 4/- 
1T4 2/9 
1115 5/6 
3Q4 5/6 
394 5/6 
3V4 6/- 
5Y3GT 5/- 
5Z40 7/6 
6AK6 5/6 
6A1,5 4/- 
6AM8 4/. 
6AT6 5/- 
6BA6 5/- 

NEW 
614E6 7/. 
;1106 5/9 
nBJ6 5/9 
6827 8/9 
BW6 8/6 
6BW7 7/- 
6IYL 4/- 
6F12 4/- 
611601 2/- 
62701 7/8 
68(7(2, 5/8 
6K80 8/- 
6Q711 5/6 
68.L7GT 8/- 
68N7GT 7/6 
6V60 7/6 
6X4 5/- 
6X50 5/9 
7Y4 6/- 
8D3 4/- 
9137 9/8 
12AD8 11/6 
12AH8 10/- 
12AT7 4/- 

FOR THREE 
12A1'7 6/9 
12AX7 6/9 
101E6 8/6 
12807 10/6 
12K8GT11/- 
12Q7GT 7/8 
12857 B/- 
16A5 9/- 
19AQ5 9/6 
251,601 7/6 
30C1 7/6 
30L1 7/8 
351,601 7/8 
35W4 8/8 
35164GT 8/- 
5763 7/6 
80 6/- 
DAF91 4/- 
DAF96 8/8 
DCC90 12/6 
DF91 3/- 
DF98 6/8 
D078 7/8 
D077 5/- 

AND 
MONTHS 

DH142 8/6 
DH150 10/- 
DK91 
1)1196 8/6 

/9 

DI,92 5/6 
DL94 
D1,96 8/8 
EB91 4/- 
EBC41 7/6 
EBF80 8/8 
ECC81 4/- 
ECC82 8/9 
ECC83 6/9 
ECC84 6/6 
F,CC85 7/6 
ECF80 8/6 
ECF82 

79//0- ECH42 
ECH81 10/. 
ECL80 
ECL82 

879/1/66. EF41 
F,F80 8/- 
EF86 9/- 

GUARANTEED 

1:191 
F,I'02 5/6 PY33 
EL41 9/6 PY81 
EL84 7/- PY8I 
F.M85 10 /- PY83 
EY51 7/6 III) 

EZ40 
EYe1 10 /- 95A1 

5/6 F52 
EZ80 8/- 1'76 
EZ81 6/9 1.78 
H V 9/6 1 "142 
KT33R2 C 6/- BC41 
KT86 13/6 1 -11112 
N17 5/6 í'F41 
N18 5/6 1'1,41 
N19 6/- I Y41 

7/- W17 
PCC11709 84 7/8 W76 
PCF80 7/6 W142 

F8 8/8 X17 PCPCL82 
6/9 X142 

PCL84 

2 

9/- X150 
PL81 9/8 Z77 
PL82 7/- ZD17 

10/8 
6/9 
7/6 
7/8 
B/6 
9/6 
7/8 
7/6 
5/- 
7/8 
8/8 
9/6 
8/8 
8/8 
7/8 
3/- 
4/6 
8/8 
4/9 
9/- 
9/- 
4/- 
4/- 

(ASK FOR RESISTOR AND CAPACITOR COLOUR CODE 
FREE WITH EVERY PURCHASE 

High Stability Resistors OF 5% 500 to 1M, 9d. Midget Ceramics 500 v., 9d. 
Coax. Super Qualit7 tin., 6d. yd. Plugs 9d. Sockets 9d. Silicon H.T. Rests. 
250 v. 300 mA Sin. x tin. 8 /6. Contant Cooled 250 v. 50 mA 6/8. 85 mA 8/8. 
NEW TRANSISTORS BY MU'LLANE. 0019, 0026, 0066, 25/ -; 0044, 0045, 
5 / -; OC70, 6 / -; 0071, 5/-; 0072, 6 / -; 0072 Matched pair, 12/ -; 0074, 0075, 
0(778, 7/6; 0081, 6/ -; 0081 Matched pair, 12/ -; 0C170, 00171, 7/6. 

VALVES MATCHED IN PAIRS 
EL34 27/8, EL84_15/ -, N709 15/ -, 6V60 15/ -, 6BW6 14/- per pair. Pugh- 
Pull O.P. Transformer for above 3/150 14/8. P. A P. 1/6. 12in. P.M. 
epeakere 30 24/8. Baker's "Selburst" 121n. 150 15W Stalwart 80/ -, 12in. 
Stereo Model 26.15.0. 

SETS OF VALVES 
DK91, DF91, DAF91, DL92 or DL94, 16/6 ECH42, EF41, EBC41, 
DE96, 13F96. DAF96, DL96 28/- EL41, EZ40 87/6 
6E8, 6K7, 6Q7, 6V6, 57.4 or 6X50 19/8 ECH42, EF41, EBC41, 
1E5, 1T4, 195, 364 ar 3V4 16/8 ÚL41, ÚY41 88/- 

rootage and packing 6d. Over El post free. C.O.D. 4/-. 
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Circuit Operation 
To understand the operation of the circuit, a 

simplified diagram is shown in Fig. 2. Here the 
valve V is effectively a cathode -follower, where, 
for sharp cut -off valves, the voltage Ek developed 
across the cathode resistor Rk is nearly equal to 
the voltage Ec developed across the capacitor C. 
The small difference existing between grid and 
cathode, Ek -Ec, depends on the actual valve 
characteristic, but it has a finite value and 
capacitor C is consequently charged very slowly 
from this small potential difference. 

Fig. 2: A much simplified 
version of the circuit 
shown in Fig. I to illus- 
trate the basic method of 
operation of the timer. 

The important thing is that this voltage across 
R is substantially independent of other potentials 
and so the current through R has a constant value 
(Ek- Ec) /R. The capacitor is therefore charged at 
a constant rate and the voltage rises across it 
linearly with time. This arrangement overcomes the 
difficulties experienced with the simple C and R 
circuit which has an exponential charge curve and 
requires bulky components for a long delay. 

The actual operation of the whole circuit of 
Fig. 1 is rather more involved than the simple 
explanation given above, but the basic theory 
obtains. The valve acts as a rectifier to the a.c. 
mains supply, developing à d.c. voltage across the 
variable control VR1 and the relay coil RLA, 
smoothed by the electrolytic C2. The grid 
" follows" the cathode potential so that, when the 
switch SIC moves to the "Time" position and 
removes the 10kfl shorting resistor from capacitor 
Cl, this latter begins to charge by virtue of the 
small grid- cathode potential existing across R3 -R4. 
As the charge proceeds, the grid moves progres- 

sively away from the cathode potential, and after 
a certain interval, determined by the setting of 
VR1, sufficient valve current flows to operate the 
relay. Contacts RLA -1 then open, extinguishing 

WIRELESS 935 

the lamp, while contacts RLA -2 close, shorting ont 
the resistors R3. R4 and clamping the relay fully. 

To reset the operation, the switch SI (which has 
three poles) is moved to the centre position, dis- 
charging CI through R1, and breaking the anode 
supply to the valve. The relay then drops out, in 
readiness for the next charging cycle. 

Construction 
There is nothing critical about the layout of this 

circuit, and no details need be given therefore of 
the actual mechanical arrangements. The timer is 
easily assembled in a small case and builders will 
suit themselves on the details of appearance. It 
must he noticed, however, that the "earth" line 
is NOT chassis, and that the case, if metal, must 
be isolated from this negative line, being earthed 
hack through the mains supply third pin. Particu- 
lar care should he taken to ensure that the case of 
capacitor C2 is insulated from the chassis, 
especially if it is of the type where the case and 
negative terminal are contmoned. 

The Function Switch 

The three -pole, three -way switch SI is a standard 
wafer type, not a midget variety however, and if a 
ceramic wafer can be obtained so much the better. 
This switch gives three positions as indicated in the 
diagram, namely FOCUS, RESET and TIME. In 
the FOCUS position, the lamp is connected directly 
across the mains, and is used in this position when 
setting up and focusing of the enlarger is necessary. 

In the RESET position, the lamp is extinguished, 
the charging capacitor shunted by the 10kf1 
resistor RI, and the valve anode supply is broken. 

When switched to TIME, the lamp will light, 
and remain lighted for the duration of the charging 
cycle after which it will extinguish and remain so 
until the following exposure is prepared. Provided 
that about one second is allowed to elapse while 
the switch is at the RESET position, the following 
timing will be unaffected by the period at which 
the reset is actually switched. 

The Post Office type 3000 relay has a 2000f2 coil 
and two pairs of contacts, one pair normally open 
(RLA -2) and one pair normally closed (RLA -1). 
The pair RLA -2 should close just before the pair 
RLA -1 open. The lamp contacts RLA -1 should 
preferably be of the " heavy duty " type, although 
two " light duty " pairs have been used by the 
writer for many months without adverse effect. 

COMPONENTS LIST 
Resistors: 

R I 10k O R4 see text 
R2 100k SI RS 22 fl 
R3 see text 

All 10 %, #W carbon 
VR1 15k fl wire -wound potentiometer (Colvern 

CLR 3001) 

Capacitors: 
CI IµF paper 350V 
C2 8i4F electrolytic 450V 

Switches: 
S I 3 -pole, 3 -way wafer switch (Oak -NSF) 
S2 S.P.S.T. toggle switch 
S3 D.P.S.T. toggle switch 

Miscellaneous: 
RLA P.O. type 3000 relay. 2000 S2 coil. Two 

sets of contacts; one normally open, one 
normally closed 

TI Heater transformer. Primary 200 -250V. 
Secondary 6.3V 0.3A 

VI I2AU7 or ECC82 
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Setting Up 
The timing ranges are determined by the values 

of R4 and R3, the latter being shorted out by 
switch S2 for the lower range. 

With the unit connected to the mains sunnly and 
S2 closed, set the control VR I to a maximum, that 
is. all resistance in circuit. Try a 
resistor of value between 22MÇZ 
and 3.3Mí2 for R4 and on switch- 
ing to TIME, check for a period 
of about 10 seconds, using a stop 
watch or the second hand of a 

is adequate overlap between the ranges. The values 
for R3 and R4 thus found, they should be perma- 
nently wired into the circuit, R3 going across the 
range switch S2. An idea of what the completed 
panel of the unit should look like, with a calibrated 
scale, is shown in Fig. 3. 

Fig. 3: A suggested layout of controls 
for the front panel of the instrument. 

watch. When a value has been 
found that will give a maximum 
of about 10 to 12 seconds, the rest 
of the scale can be calibrated 
down to a lower limit of about 0.5 second. Note 
that the extreme lower part of the scale will be 
indeterminate, the lowest consistent timing being 
obtained with about one -eighth travel of the control 
in circuit. 

Now connect a further resistor of about 6.8 to 
10Má2 in series with the value for R4 already used, 
and with the control again at maximum, check the 
timing to get a value of about 60 seconds. When 
this has been done, the rest of the scale can be 
calibrated as before; this time a lower limit of 
about 3 to 5 seconds will be obtained, so that there 

1 

2 

2 
Range 
switch 

20 

Reset _ 
40 Focus. ' :Time 

53 

Mains switch 

50 
SI 

Function 
switch 

SKI 

Extending the Range 
For longer timings, Cl may be increased to 2AF 

or higher, but an electrolytic should not be used 
here, only paper of 350V working or higher, and of 
best quality. Similarly R3 and R4 may be 
increased to give higher ranges. 

All resistors may be }W rating, though higher 
ratings may be used if readily to hand. The valve 
should be of a type such as the 12AU7 (ECC82) 
using a B9A base, or the 6SN7 or equivalent in the 
octal series. The two triode sections in these valves 
are strapped across to make a single triode. in 

ii iii ï ïiiiir ïi iii i ïiiiïiiiiii . i e . i n ir r 
Is 
N 

o INTERESTED IN TV? le 

I; 
Then you cannot afford to miss PRACTICAL TELEVISION! MI 

Il e * Regular articles on servicing and fault finding 
II * Monthly commentary and hints on TV DX reception I I I o * Articles on amateur TV transmitting 

E 
I 

N i * Colour TV explained plus other informative articles es 

le : e SPECIAL IN FEBRUARY! 
EN Converting the Convertibles 
.11 

. 
11 All you need to know to make the "dual- standard" 

% 
sets ready for 625 

MAKE SURE OF YOUR COPY -FEBRUARY ISSUE OUT ON !ANUARY 22nd 2/- ; 
so 
rNi ei i MINN i ii 1111111 ii ii eii eiiii MINIM ï+s 
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A 
MEDIUM WAVE 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111 R EC E 1V E R 
An inexpensive 

two -valve circuit 
r1 MS receiver was designed to give enough 

power to operate a loudspeaker and yet use 
few inexpensive and readily available com- 

ponents. It is therefore ideal for beginners to 
construct. 

Fig. I shows the front view of the receiver, but 
the front panel can he omitted if desired. In the 
prototype it was found that a slow- motion drive 
was not required as there was good separation 
between the stations. This set is quite sensitive and 

o" 

lllllllllllllilllll111111111111111tllllll1111, 

By D. G. HARDING 

it will pick up Radio Luxembourg and many other 
Continental stations as well as local stations. 

Circuit Detail 
The circuit (Fig. 2) is very simple and uses only 

two valves. VI (Z63) is the r.f. amplifier and 
detector. V2 (6J5) is used as the a.f. output valve. 

To increase sensitivity, regeneration has been 
used. By this system some of the r.f. signal at 
the anode of VI is inductively coupled back to 
the grid circuit by L2. The amount of regenera- 
tion is determined by the position of VRI, which 

controls the gain of this stage. No 

Tuning control 

Jack socket 
for 

Loudspeaker 

Aluminium 
panel 

VR1 

Volume 

a 
On /Off 
switch 

e 

e 

Fig. I A view of the front of the receiver. 

volume control has been used as 
the regeneration control can he 
used to decrease or increase the 
volume. 

Power Requirements 

The power requirements of this 
receiver are 6.3V at lA and 250V 
at 40mA. This means that a small 
transformer can be used. 

Chassis Layout and Wiring 
Fig. 3 shows the chassis layout 

of the main components. All 
transformers and other major 
components should be bolted 
down before wiring commences. 

Resistors: 
RI 1Mû 
R2 15kû 
R3 47kû 
R4 33kû 

All 10 %, 4W 
VRI 05Mû potentiometer 

Capacitors: 
CI 00010 paper 
C2 100pF mica or ceramic 
C3 t00pF mica or ceramic 
C4 O.01AF paper 
C5 0.01µF paper 
C6 25µF electrolytic 25V 
C7 16µF electrolytic 350V 
C8 16µF electrolytic 350V 
VCI 500pF air -spaced variable 
TCI 5 -40pF trimmer 

COMPONENTS 
R5 47k52 
R6 47kû 
R7 15kû 
R8 1500 

LIST Inductors: 
LI, 2 See text and Fig. 4 
L3 L.F. smoothing choke 10-15H 60mA 

Transformers: 
Ti Small pentode output transformer: 

7-8,000n to 3S1 
12 Mains transformer. Tapped primary. 

Secondaries 0 -250V 60mA; 6.3V IA 

Valves: 
VI Z63 or EF36 V2 L63 or 6J5 

Miscellaneous: 
M R I Selenium rectifier DRM I B or DSM I 

(Brimar) 
SI S.P.S.T. toggle switch 
Chassis 10in. x 6in. Two octal valveholders. 
Terminal strip. Jack socket. 
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Aerial 

4 

IL2 

,..C1 
1000 )1 
pF o O pp 

p eu 
e 
p 
Ó O 

y 

R3 
47k£1 

TC1 R2 
5-40pF 15kR 

C2 
1OOpF 

vet 
500 0; 

Tuning 

II 

V1 
Z63 

C 

1MO 

X 

C5 
0.01uF 

I I--- -- 
L3. 

100pF 

ÓÒ6ÒÓb }- 
33kA C7L3 r ô8 

T T6uF T 

VR1 
Volume,, 

The wiring is straightforward 
and should present no difficulties 
but a point worthy of note is that 
the electrolytic capacitors must 
be connected the right way round 
with the red tag connected to 
h.t.+ and the black tag con- 
nected to h.t. -. 

Coil Data 

The coils used in the prototype 
were wound on a former 2-tin. in 
diameter. At the time of con- 
struction a 21in. custard powder 

Fig. 3 (right): The layout of the major 
components on the chassis. 

Fig. 4 (below): Winding details of the 
coils. 

V2' 
6J5 

5 

R5 R7 
47kII 15kII 

C4 

-- Sy 
Jack 

socket 

2 

R6 
477kO 

C6 
25uF 
25V 

15Óf1 

250V 

DRM1B 

,MR7 

6 6 O 
d 

a 
a 

Fig. 2: The simple, two -valve circuit. 

On /Off l 

switch 4 

Volume 
control 

St VR1 

Below chassis 

VI . 

Z63 
Defector 

Tuning 
capacitor 

T2 

Output 
transformer 

V2 6J5 
Output Mains trans ormer 

MR1 
Metal 

rectifier 

1o" 

48 turns of 
26 s.w.g. enam. 

copper wire 

28 turns 

`1 Tap 

} 20 turns 

54 

25 turns of 
26 swg. enam. 
copper wire 

"-Insulated 
former 

carton was used as this was the only former avail 
able. LI is wound at the top of the former and 
consists of 48 turns of 26s.w.g. tapped at 28 turns 
from the start. L2 consists of 25 turns of 26s.w.g. 
enamelled wire spaced kin, from LI (see Fig. 4). 

Alignment 
A good aerial and earth are required to operate 

this receiver. When both of these have been 
connected the set may be switched on. 

With the regeneration control VR1 set about 
midway, VC1 is now rotated until a station is 
received. There may be violent oscillations and 
if this happens VR1 must be turned anticlockwise. 
The trimmer TC1 is now carefully adjusted so that 
smooth regeneration can be obtained at all posi- 
tions of VR1: If the set is aligned correctly there 
should be good volume and little distortion. El 
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ISEE that an eminent Q.C. has proposed that 
statements made to the police by accused 
persons should be tape recorded, and that this 

recording should be played back in court and used 
as evidence, in place of the normal written and 
signed statement. 

While I can appreciate that this suggestion is put 
forward as being in the interest of the individual 
concerned in a charge, I admit being a little 
worried about the implied immunity from inter- 
ference which one supposes is the chief reason 
that has prompted this recommendation. It has 
been stated that special recorders without erase or 
rewind facilities would be employed and that the 
tape itself would be enclosed in a plug -in 
cassette; in this way the recorded tape 
would be completely inaccessible and so 
could not be cut and edited or otherwise tampered 
with. Nevertheless there would still remain the 
possibility of complete erasure if the cassette was 
brought near a strong magnetic field, although such 
a possibility is not, maybe, a serious objection 
since the presentation in court of a blank tape 
would prove highly embarrassing to the police. 

As a further guard against electronic tampering 
it has been suggested that the original recording 
could embody a coded signal possibly at supersonic 
frequency, but this would complicate the equip- 
ment somewhat. 

What is Your Verdict? 

Assuming all these technical problems can be 
solved so that the security of the recording is no 
longer in doubt, will it be easy to convince the 
public that this is so? Remember that tape 
recorders are widely used by all kinds of people 
nowadays, and the creation of unusual sound 
effects by tape trickery is now a common pastime 
for many amateurs. Will this "inside" knowledge 
of recording techniques and the appreciation of 

Wavelength 
By THERMION 

how flexible this method of recording is help to 
promote confidence in the minds of these members 
of the public when it appears a question of con- 
viction or acquittal may depend upon a tape 
replayed in court? It would seem not. 

This psychological aspect is, I submit, extremely 
important. Before such a system is adopted in 
courts of law it is essential that it be demonstrated 
to the public at large that it is, beyond all reason- 
able shadow of doubt, proof against interference. 

Mains Connections 

The need for rationalisation of colour coding for 
mains leads has been accepted by many countries, 
but the implementation of international agreements 
takes time. In the meanwhile a great variety of 
electrical appliances have been imported into this 
country and quite often the mains connections are 
at variance with our method of coding, i.e. red -live, 
black -neutral and green -earth. 

Dangerous situations can arise particularly in 
the case of equipment of German origin since in 
that country it was common practice until recently 
to use the red lead for earthing purposes. 

Before putting any imported equipment into 
service the obvious course is to examine the mains 
lead connections at the appliance itself, and to 
change these over if necessary in order to conform 
with British practice. If this cannot be easily per- 
formed, a suitable label bearing the identification 
of the three conductors should be tied to the plug 
end of the cable; this will be a future reminder, to 
other users, if not to you. 

To Earth, or Not to Earth! 
The use of double insulation for portable 

appliances is becoming increasingly common. For 
those not familiar with this term, it describes a 
method of construction where any exposed metal 
work is completely insulated from the remainder of 
the assembly -this protective insulation being 
quite separate from and additional to the 
functional insulation associated with the current 
carying parts. 

Such appliances require only a two -core able~ 
no earthing connection being needed. Vacuum 
cleaners, shavers and clocks are typical examples. 
The 1963 Amendments to the Regulations for 
Electrical Equipment of Buildings issued in Decem- 
ber last year by the Institution of Electrical 
Engineers extend further the list of domestic 
appliances that now may use the double -insulation 
method of construction. 

Familiarity with double- insulated appliances 
must not, of course, blind us to the vital impor- 
tance of properly earthing the outer metalwork d 
all apparatus having only single insulations. 
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GUITAR 

ELECTRIC plectrum guitars employ magnetic 
pick -ups which are usually situated just 
beneath the steel strings. Acoustic instru- 

ments, i.e. those with a normally shaped hollow 
body, can easily be converted for electric operation 
by fitting suitable " pick- ups ". The more modern 
version of the plectrum guitar may have a solid 
body and therefore the sound must be produced 
entirely by means of a magnetic pick -up and 
amplifier. These observations apply also to 
Hawaiian guitars constructed from solid wood. 

Magnetic Pick -ups 
However, the principle of electrical operation 

for both plectrum and Hawaiian guitars is the 
same: the steel strings are made to interrupt a 
magnetic field, thus creating small electric currents 
which can be amplified in the same way as those 
from a gramophone pick -up or a tape recording 
head. The construction of sensitive magnetic 
pick -ups is somewhat tedious and it is cheaper in 
the long run to purchase these ready made. Excel- 
lent pick -ups with a high degree of sensitivity can 
be obtained from most large musical instrument 
dealers. 

Control 
As with any device which transforms mechanised 

vibration to alternating electric currents, subse- 
quent amplification is usually required. The 
signals produced by such devices can also be 
modified electrically: this means that various 
forms of tone control can be applied and other 
effects introduced before or during amplification. 

The position of the pick -up(s) relative to the 
strings and the bridge,, for instance, has consider- 
able effect on the harmonic content of the output 
and therefore the overall tone. To make the most 
of this two, and sometimes three, pick -ups are 
employed, as shown in Fig. L The pick -up 
nearest the bridge produces a thin, hard tone, the 
one nearest the fret board a deeper and more 
mellow effect. in addition to this variable elec- 
trical tone control may be applied as well as 

REFERENCES I AND 2 
Electronic Music and Musique Concréte, by F. C. 

Judd, A.Inst.E. (Neville Spearman Limited). 
Radio and Electronic Hobbies, by F. C. Judd, 

A.Inst.E. (Museum Press). 

AMPLIFIER, PRE -AMPLIFIER AND PICK -UP 

suitable volume control and /or fixed attenuation 
for " solo to rhythm " playing. 
Control Circuits 

Electrical circuits may be employed for the 
modification of an acoustic plectrum guitar or 

Plck -up (3) close 
to finger board 

Centre 
pick -up (2) 

Bridge 
pick -up (1) 

o 

t 

Large 
'scratch guard' 

Controls 

A 

© 

© 

Output 
bridge and tailpiece jack 

Fig. l: The layout of controls and pick -ups on a modern 
guitar. 
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incorporated in home- constructed Hawaiian guitars 
(Refs. 1 and 2). 

The control system of Fig. 2 is for tone and 
volume control with a single pick -up and the few 
components can be mounted on the " scratch 
guard " or an extension of it. A rhythm switch 
has also been included (SI). 

Component details are given in the circuit and 
so long as screened interconnecting leads are used 
where indicated there should be no problems with 
induced hum. As an extra precaution against this 
the underside of the scratch guard or an extension 
of it may be lined with thin aluminium or tinplate 
which must be earthed to the common earth of the 
output lead. (Note: The output lead to the 
amplifier must, of course, be screened.) 

Control for Three Pick -ups 
The circuit of Fig. 3 is for three pick -ups, 

although this could be modified for two if 
required. It provides for independent volume and 
tone control over each pick -up, either of which 
may be selected by the ganged switch SI, S2 
and S3. 

A "rhythm switch" S4 and SS has also been 
included. This brings a fixed attenuator into 

Tone (1) 
71 pick -up rr 

(2) 

C. JUDD 

circuit, thereby reducing the output automatically 
for " rhythm " or chord playing. This control 
system does, of course, require more space but 
with careful layout can be built into a large 
" scratch guard" as in Fig. 1. 

Tremolo Control 
In Practical Wireless, February, 1961, the author 

described an electronic tremolo unit which could 
also serve as a guitar preamplifier. 

Fig. 2: A tone and volume control circuit. (Note: reducing 
the value of R2 will reduce the output.) 

200pF 3000pF 
b 

S2 

i 
Finger board 

pick-up (3) 

e 53 r==c..0 2 r 
8 

ILL_--_/ 5 
,5 -------, 

I 

LL 
Bridge 

pick -up (1) 

1001,4 
lin. 

Tone (3) 
R 

500kû log. 
volume (1) 

o SA 
S 

All screening on leads 
must be connected 

to chassis 
C o 55 

Fig. 3: The control circuit for three guitar pick -ups. 

500k11 log. 
volume (3) 

Output to 
amplifier 
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Output to 
amplifier -0 

tOOkII `/ 
log 

Fig. 4t A tremolo control and pre -amplifier circuit. 

One of the greatest problems with electronic 
tremolo is the familiar " thump" caused by 
harmonics from the tremolo oscillator, which 
operates on a fundamental frequency of 6 to 
10c /s. The circuit shown in Fig. 4 is a much 
modified version of the one which appeared in the 
Practical Wireless article mentioned above. (Those 
who have already built this unit could modify it 
quite easily to the new circuit.) 

The tremolo oscillator VI employs the familiar 
phase shift circuit and almost any modern h.f. 
pentode will operate-viz.: EF91, EF80, etc. The 

221,4a 100kt1 

preamplifier V2 must be an FF-86 because the 
tremolo signal is applied to the suppressor grid 
(G3). 

The tremolo amplitude is controlled by VR2, 
but remember that beyond a certain point 
" thump" might be apparent due to excessive level. 
Tremolo frequency is controlled by VR1 and the 
output from the preamplifier by VR3. Because of 
the high gain of V2 the output voltage from the 
preamplifier is quite considerable. The gain 

-continued on page 961 

V2 
EL84 

18pF 

input 
irom 

pre -amp. 

VI 
6BR8 01pF 

HI+ 300V max. 

NT.+ 350V max. 

TI 
Ultra linear 
transformer 

(see text) 
VIA 

NFB LS 

3.9k0 

400pF 

Rg. 5: A power amplifier circuit for electric guitars. 
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A 

DOOR 

INTERCOM 
A simple yet 
versatile piece 
of equipment 

By P. HENDERSON 

THIS unit was designed for an upstairs flat to 
avoid tiring journeys up and down stairs in 
order to answer the door to callers. It allows 

for two -way conversations between the living room 
of the flat and callers at the front door, by way of 
an amplifier unit and an extension loudspeaker unit, 
the latter being installed outside the front door. An 
additional facility is provided, namely that the 
door can be unlocked from upstairs when required. 

The Amplifier Unit 
The basic unit is a two -stage high -gain amplifier, 

using a 6SH7 resistance coupled to a 6V6 in a 
simple manner as shown in Fig. 1. The switch Si 
connects the unit to any number of separate exten- 
tions as well as to the front door. In the prototype 
for example, there is an extension to the garage- 

oDoor 

/ 
II 

¡t Extension 2 - 
St 

11 

T 

8 

RLA/1 

> 

L O 
O O 

R1 
1OkA 

R2 
100kA 

V1 
6SH7 

workshop. A relay RLA with a high impedance 
coil that is actuated from the h.t. line of the ampli- 
fier through a suitable ballast resistor when the 
" press -to- talk " switch S3 is closed, controls the 
changeover from " Listen " to " Talk ". This relay 
is equipped with two sets of changeover contacts. 

Resistors R6 and R7 act as " ballast " for the 
relays RLA and RLB respectively; their values 
must be determined by experiment. The connec- 
tions to and from the relay contacts should be 
carried out using screened cable to minimise hum 
pick -up. No feedback is incorporated in the ampli- 

The Intercom control unit. 

fier, and the unit is quite stable after the addition 
of the 0.002µF mica capacitor C9 across the 
primary of T2. The design of the amplifier cabinet 
is not critical. As very little heat is liberated during 
the quiescent period, only a fair degree of ventila- 
tion is required. The power unit is shown in Fig. 2. 

Extension Leads 

For the door extension, three -core wire is used, 
two cores feeding the speaker, and the remaining 
core, together with one of the speaker leads as 

o 
H.T.+ 

R4 ! o+ 
..1.. 

C3 C9/ 
0.01pF 2000pF 

250kÁ 

8 350V 

T2 
40:1 

8 

-C1 
1pF 
350V 

C2 
12N F 
12V 

7 
x C4 

O1NF 

35 
R3 
700 
II 

RLA/2 

RLA 
2 

R7 

Fig. 1: The two -stage amplifier circuit. 

R6 

\S2 
o 

door 
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common, supplies the feed from S2 to the relay 
RLB in the l.t. power unit. See Fig. 3 and Fig. 4. 
All other extensions require only twin feeds. 

Door Loudspeaker 
In the author's installation, a surplus Tannoy 

speaker unit was pressed into service. This speaker 
is mounted outside the front door in a suitable 
position in its original case. However the terminals 
on the outside are ignored as they feed a trans- 
former and a capacitor, both of which are not used 
in this unit now. 

The supply to the speaker is connected directly 
to the speaker leads, and the speaker itself is 

T3 I85V 

WIRELESS February, 1964 

When the door bell rings, one closes the switch 
S5, and the current is fed to the heaters of the 
5Y3 rectifier. This being a directly heated valve, 
h.t. is applied to the amplifier after a delay of only 
five seconds or so. A neon indicator V5 connected 
to the h.t. line indicates when the h.t. is applied, 
and one can then speak. 

A similar neon (V4) is used to indicate that the 
mains is switched on to the unit: alternatively, a 
6-3V dial lamp can be wired into the heater circuit. 

Remotely Controlled Door Lock 

Although knowing who is at the door is a great 
help, it is still often necessary to go downstairs to 
open the door to allow the caller to enter. This 

unit allows a modified Yale type 
lock unit to be unlocked from 

L1 HT+ upstairs (or any other distant 
position) as well. A Yale type 
lock is installed in the usual way. 
if not already fitted, but the lock 
case is altered as shown in Fig. 5. 

A small hole is cut in the case, 
and a short length of screwed rod 
is connected to one of the " legs" 
of the lock mechanism, and the 
other end is connected to the 
solenoid plunger. 

The solenoid itself is made 
from a car indicator arm solenoid. 
The original windings are 
removed, and 8n. of 20s.w.g. 
enamelled copper wire wound on 
to the original former. Two card - 

63V AC hoard or formica " cheeks" will 
o be needed to contain all the new 

wire within the length of the 

4 
V3 
5'Y3 

C6 C7 o 
6uF BuF 

I_P3 
Neon 

86.3V 

Fig. 2: The power pack circuit. 

enveloped in a polythene bag to make it more 
weatherproof. Although the Tannoy's impedance 
is actually 7ft, the mismatch does not appear to 
cause trouble, as callers are clearly heard even at 
considerable distances from the speaker. 

Method of Operation 
In the "Listen " position, the loudspeaker .out- 

side the front door acts as a microphone and feeds 
its signal to the primary of TI through contacts 
RLA/1 in the "L " position. The signal is ampli- 
fied, the gain being controlled by VRI, in the 
usual manner. The output transformer T2 conveys 
the audio signal to the amplifier loudspeaker LS1 
by way of contacts RLB /2 in the " L" position. 

An elliptical loudspeaker is used in the author's 
main control unit. This loudspeaker is mounted 
facing upwards, and one speaks down to it, with 
very satisfactory results. 

When one wishes to know who a caller is, the 
press -to -talk switch S3 is closed, and so relay RLA 
is energised and the contacts " 1" and "2" are 
set to the "T" position. The loudspeaker LSI in 
the amplifier now acts as a microphone. and its 
output is fed to the primary of T1, and the signal 
from the amplifier is fed to the door loudspeaker 
LS2 through the output transformer and SI. 

Each morning the mains switch S4 is switched 
on and the heaters of the 6SH7 and the 6V6 are 
thus supplied with current. The unit is left in this 
state ready for use, all day, as consumption is 
quite small, and the unit is then always ready for 
immediate usa 

Jack 
plug 
to S2 

Jack 
plug 

to Si 

green 

E 
red 

er n 

3 -core cable 

green red 

Fig. 3: Interconnecting wiring for the door extension. 

AC 
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II 
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To 
amplifier 

unit 
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Fig. 4: Wiring between 52 and the I.t. power unit 
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former. The ends of the windings are taken to a 
small connecting block. The remote end of the 
solenoid is screwed to the inside of the door, using 
washers to space the solenoid off the door so that 
the solenoid plunger and lock mechanism is free to 
move and does not bind. 

The solenoid is energised by a 1.t. supply unit, 
as shown in Fig. 4. This unit supplies sufficient d.c. 
to energise the solenoid, ensuring a certain and 
small withdrawal of the lock tongue. 

The supply from the I.t. unit to the solenoid is 
carried out in mains type twin 3/029 in order to 
minimise volt drop due to the heavy current drawn 
by the solenoid. The lead is carried up the inside 

COMPONENTS LIST 
Resistors: 

RI IOk52 R6 (ballast for RLB) 
R2 IOOkfl R7 (ballast for RLA) 
R3 70052 R8 (see LP3) 
R4 250k52 R9 (see LP3) 
R5 27052 
VRI 0.5Mcl carbon potentiometer 

Capacitors: 
CI 1µF paper 350V 
C2 12µF electrolytic I2V 
C3 0.01µF paper 350V 
C4 0.1µF paper 350V 
C5 12µF electrolytic I2V 
C6 16µF electrolytic 450V 
C7 8µF electrolytic 450V 
C8 200µf electrolytic 25V 
C9 2,000pF mica 

Transformers: 
TI Microphone or miniature output trans- 

former, 60 : 
T2 Pentode output transformer with 352 

secondary 
T3 Mains transformer. Secondaries: 350- 0 -350V 

80mA; 6.3V 3A; 5V 2A. 
T4 Mains transformer. Secondary: 15 to 18V 

10A 
Switches: 

SI Rotary switch, single pole, number of ways 
to suit extensions required 

S2 Toggle switch, single pole on /off 
S3 Push button switch, single pole 
S4 Toggle switch, 2 pole on /off 
S5 Toggle switch, single pole on /off 
FSI-4 IA fuse 
LI Smoothing choke 10 -201í 80mA 
MRI Bridge rectifier 20V IOA 
RLA P.O. type relay, with high impedance coil. 

Two sets of changeover contacts. 
RLB P.O. type relay, with high impedance coil. 

Double pole make -break contacts 
Valves: 

VI 6SN7 V2 6V6 V3 5Y3 
Lamps: 

LPI 6.3V lamp 
LP2, 3 Neon indicator, mains type with resis- 

tors (R8, R9) included 
LSI Loudspeaker unit 3S2 
LS2 "Tannoy" or similar loudspeaker unit 352 

Miscellaneous: 
Jack sockets. Three 1.0. valveholders. Sufficient 
p.v.c. insulated twin 3/029 for solenoid supply. 
Two 4 oz. reels of 20 s.w.g. enamelled copper 
wire. Connector block. Other sundry items for 
solenoid unit and door contacts as detailed in 
text. 

Rod connecting lock 
mechanism to solenoid 

Solenoid 
plunger 

945 

Screwed 
to door 

11111111110,03 

gssi 
Yale type lock case cut Leads to ball 

to allow entry of rod connectors on door 

Fig. 5: Modifications to the Yale lock. 

edge of the door frame (see Fig. 6(b)) and each core 
supplies its own brass contact strip, as shown. 

The supply is picked up from these two strips 
by a pair of small spring -loaded balls in brass cases 
used as ball and socket door catches. These are 
fitted as near to the outside face of the front door 
as shown in Fig. 6(a). The holes to accommodate the 
catches are drilled well into the door frame, so that 
small holes may be drilled from the inside of the 
door to meet them. 

Wires are soldered to the rear of the ball holders 
as in Fig. 6(c) and the leads are lead through the 
communicating holes, and the leads connected to 
the connecting block to complete the supply 
circuit. 

Outside face of door 

Spring 
loaded' 
ball 

connectors 

pli 111 

/,', 1 
/, 

711; 
l!l, 

11 

Edge of 

door 
k;1 {111IÍ 

Lock 
case 

lai 

Spring loaded ball 
in brass case (c) 

- To connector 
block 

Fig. 6(a): The spring -loaded ball contacts. 
Fig. 6(b): Fitting the solenoid supply lead. 

Fig. 6(c): Wiring to the ball contact holders. 

It will be appreciated that the supply to the 
solenoid will cease when the door has been pushed 
so far open, and the balls lose contact with the 
brass strips, but this is of no consequence, as by 
then the tongue of the lock will be well clear of its 
socket on the door frame. 

When S2 on the amplifier is closed h.t. current 
energises RLB in the 1.t. supply unit, switching on 
the mains supply to the transformer T4. This 
transformer supplies about 10A and 15 -18V to a 
l0A bridge rectifier. (The 200µF capacitor is not 
essential, but does eliminate the a.c. hum from the 
solenoid.) 

The complete l.t. unit is situated as near to the 
door as possible so as to keep the supply lead 
short. 

Lock 
tongue 

socket 

(b1 

., 
!! ÌI,!!! 

o 

Supply leads 
from 
power 
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EF91 THE VERSATILE EF9I 

BY 
K. V. R. BOWERMAN 

ONE of the cheapest and most efficient pentode 
valves obtainable is the EF91. This valve has 
a large number of "aliases ", among them 

6AM6; 8D3, 6F12, Z77 and CV 138, and it can be 
obtained for as little as is. 9d. from advertisers in 
this magazine. 

Designed as a high -slope r.f. pentode, the EF91 
is, in fact, far more versatile than this might 
suggest, It operates well at any frequency and 
appears to be quite tolerant about operating 
conditions, and consequently, lends itself well to 
every kind of circuit. E.M.I. even used it in early 
television receivers as a sound output valve. 

The purpose of this article is to give two 
examples of simply constructed equipment, quite 
suitable for beginners, which work extraordinarily 
well and cost very little to make. 1f you have a 
well- stocked " junk box ", so much the better. 

Eí'91 Switched Superhet 
The first piece of equipment to be described is a 

switched superhet receiver for a.m. Three stations 
can be selected and, in the prototype, these were 
the Light Programme on 247m., the Home Service 
on 330m., and the Third Programme on 464m. Of 
course, any.three stations in the medium waveband 

..can be brought in as required. A módification 
described later enables one long wave station to be 
substituted for one of the medium wave stations, 
if necessary. 

The Superhet Circuit 
Five EF91 valves are used in the receiver shown 

in Fig. 1(a). 
The r.f. signal appears across the ferrite rod 

'winding and is tuned by TCI alone, or TCI plus 
TC2, or TC1 plus TC2, plus TC3, depending on 
which station is required. The tuned signal is fed to 
the control grid of VI. 

V2, strapped as as a triode, acts as the local 
oscillator. The oscillator coil L2 is tuned by TC4, 
or TC4 plus TCS, or TC4 plus TC5 plus TC6, 
depending on which station is required. The oscilla- 
tor signal is fed via the very small capacitor C2 to 
the control grid of VI, this latter valve thus acts as 
a mixer. This system, unconventional though it 
may be, nevertheless works extremely well. 

A number of complex signals now appear at the 
anode of V1, including the i.f. The i.f. transformer, 

February, 1964 

T1, selects the required signal and feeds it to the 
grid of V3. This valve operates as a straightfor- 
ward, conventional, i.f. amplifier. The amplified 
i.f. signal now finds it way via C8 and R7 to the 
grid of V4. 

Strapped as a triode, V4 is wired as a 'leaky 
grid " detector, mainly because this is simple to set 
up and is very sensitive. 

The detected audio signal now appears across 
the volume control VR1, the slider of which is 
connected to the control grid of V5. This valve 
operates as an output pentode and drives the loud- 
speaker via T3. 

The power pack is very simple (Fig. lb). One 
secondary on T4 supplies the heater current, and 
another supplies the half -wave rectifier MR1. 
Choke L3 and the two electrolytic capacitors, C13 
and C14, provide adequate smoothing and regula- 
tion. 

C9 serves to remove any residual i.f. signal from 
the audio circuits. R12 and R13 may not he 
required, bitt can he fitted if there is a tendency 
to i.f. instability; their function is to broaden the 
tuning of the i.f. transformers so that they do not 
give too " peaky " a response which can lead to 
oscillation in the very high gain EF91 valves. 

Construction 
The chassis illustrated (Fig. 2) is considerably 

larger than necessary but was used merely because 
it happened to be on hand. Obviously a smaller 
chassis can be employed, so long as the compo- 
nents fit fairly well without overcrowding. 

Layout is not critical, provided grid and anode 
leads are kept well away from each other and as 
short as practicable. 

First, mark out the chassis and drill as 
necessary. Next, mount the valveholders (with a 
solder tag under one bolt on each), then the i.f. 
transformers, mains transformer, choke (if used), 
smoothing capacitors, rectifier and output trans- 
former (Figs. 2 and 3). 

Now fit the volume control, station selector 
switch and on /off switch. 

The wiring can now he started. Solder the 
heater wiring first, tucking the " hot " lead well 
into the corners of the chassis. Next. wire the bias 
resistors and by -pass capacitors, together with the 
chassis returns for the heater and any other earth 
wiring on the valveholders. Don't forget to earth 
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PICK -UP ARM 
COMPLETE NOW 

ONLY 

49/6 
Transcription type. Wired for stereo and com- 
plete with LP /78 Stereo -Mono turn -over cartridge. 
(Originally 69/ -, Save 19/6 at this low prise.) 

A MINIATURE TAPE RECORDER 
IN KIT FORM ONLY 

£3.19.6 
Exclusively offered com- 
plete with all accessories. 
No extras to buy. I On- 
sieting of three transistor 
amplifier, cord -play, 
volume control, mini- 
ature speaker, forward - 
stop- rewind switch, reel 
of tape and spare reel. 

motor, attractive coloured case., mike and earphone 
sockets, pick -up coil mike, earphone and carrying 
handle supplied. Standard battery operated. 
Simple to put together in less than one hour. Brand 
new and guaranteed. 

ALSO AVAILABLE 
READY -BUILT AT £4.19.6 

AUTOMATIC SOLDERING IRON 
S F.I . nroa 

30 watt. Furet in the country that '\ 
feeds a automatically. Easy 
one hand action, lightweight ti and 
extremely robust, gives you a third 
hand. Tip and solder are replaced at 
the exact spot needed, any required 
amount of solder can be automatically 
fed to the tip by adjustable feed roller- 
Standard A.C. mains. Fully guaranteed. 
SPECIAL 1964 OFFER ONLY 39!6 

R.F. FIELD INDICATOR 
RF,40. Designed for checking 
the radiation from a trans- 
mitting antenna. The sensi- 
tivity can be controlled by 
adiuetment of panel control, 

the antenna length 
or by increasing die - 

>. tans from the radia- 
tor. Freq. range 1 -250 
Mc/s. 200µA D.C. 

wnc Mel er- Complete as 
illustration with instructions. Price 69/6. 

MT.I000 TAPE RECORDER 
The smoothest per- 
forming battery mo- 
del available, uses 4 

transistor plus 
di ode s mush - 

amplifier with 
lt in s 

stop/record/ 
plavbaek/re- 
wind switch, 
volume control 
speed control, 
pause switch. 
Size only V /jex- 

61 x 2fin. Attractive 
two-tone case. Com- 

plete with mike, earphone, batteries, tape and 
Instruction manual. ONLY 58.19,6. 

3 -WAY SLIM CRYSTAL 
MICROPHONE 

MODEL 100C. 
M ay be hand- 
held. floor stand 
or desk stand 
mounted or sus- 
pended by lava - 
lier cord. Res- 
ponse 60- 10,000 
cps. Built in on/ 
off Switch. Out- 
put level -52dB. 
Omni -directional 
head. Clips on or 
off standard 

stand adaptor permitting tilting for multi -angle 
me. Satin chrome finish. Supplied complete milt 
table stand, noble and bawdier cord. PRICE 48/- 

SE. I STEREO HEADPHONES 

947 

RELDA EXCLUSIVE!!! 
100,000 O.P.V. MULTI -TESTER 

MODEL EP,100K, A handy size high Sensitivity 
multi- tester wish a shock -proof meter of 9.6144. 

Incorporates three germa- s diodes and simplified 
meter scale for easy reading. 
RANGES: D.C. Volta: 0.5V, 
2,5V, 10V, 50V, 250V, 
(100,000 ohm /V), 500V, 
1,000V, (35,000 ohm /V). 
A.C. Volts: 2.5V, 10V, 50V, 
250V, 1,000V (12,500 ohm/ 
V). D.C. Amps: 101.A, 
250µA 2.5mA, 25m,Á, 
250mA. Ohms: 0ß0K ohm, 
0 -200K ohm, 0 -2M ohm, 
0 -00M ohm. Centre -160 
chin, 1.6K ohm, 16K ohm, 
I66OK ohm. L,I.: 18f,tA, 
190µA, 1.8mA, 18mA. L.V. 
3V. 

Decibels: minus 20dß -plue 62dB. She: 5110- z 
31in. x 2110 

For nee across the speaker output terminals of any 
amplifier and supplied complete wit h control box 

s 
connection permanent nnection and immediate 

witching from headphone to loudspeaker reproduc- 
tion. The SE. I Stereo Headphones give you an exult- 
ing new experience in Stereo listening. Supplied 
complete with leads, control box and instructions. 
PRICE 6i Gns. S.A.E. for leaflets. 

VERNIER DIALS 
Precision vernier dials 
with approx. 8 to 1 rat M. 
Surface mounting. 
Accurately centred metal 
insert for lin shaft. 
Reads counter clockwise 
0-1 no in 180 °. 
Model T.501 151n. dia. 

12/6. 
Model T,502 lin. dia. 

14/ -. 
Model T.508 3in, dia. 

16/ -. 

SA.80 INTEGRATED STEREO 
AMPLIFIER 

ORIGINALLY 214.14.0. 

OUR PRICE £6.1 9.6 COMPLETE' 

STEREO DYNAMIC MICROPHONE 
MODEL SM.D100 

A truly revolutionary new stereo 
dynamic microphone. ideal for 
the tape recording and audio 
enthusiast who haz au eye for 
quality and value. Brief speoifi- 
eation- Frequency response 50. 
15.000 c /s. Output impedance: 
50K ohms. Sensitivity: -60dB- 
Size: 81in. high. Mike 2lin. die. 
Base 4tin- dia. Mike can be 
removed from table stand 
and used with floor stand 
if desired. Supplied com- 
plete with fahle stand and 
loft. of screened lead in 
display cart on. 

Price 9+ Gns. 

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

LONDON W.C.I. 

x 4 watt. The perfect choice for a low coat 
Hi -h'1 stereo suet em. Dual pick -op and tuner 
inputs. Tune control. Independent volume 
controls. 15 ohm speaker output. 
Supplied complete for only £9.10.0 

9V BATTERY CHARGER AND AC 
ELIMINATOR MODEL LA.6P 

A "MUST" for every transistor set owner! 
Save those batteries by running your transistor 
net direct from A.('. 
mains. R emtivat .e a0 
your old t't'3 h ttcries, .00 
Unit contains neon 
indicator and standard 
Mttery connect ionti 

a 
nearly 2 yards f 

fin 

SfÇ! 
9 leads and plug. 

Al. t> .Jié. 
Je i snap c s connection to et. _.. 

B.A.E. for leaflet. 

o 

SUBSTITUTION BOXES 
Fully calibrated complete with insulated leads 
Model OM.G. RESISTANCE BOX. Provides 24. 
standard values at 1 watt, 15 ohms to 10 meg. 
Price 97/6. Model OM,B. CAPACITANCE BOX. 
Provides 9 standard values from 0.001 to 0.22 mid. 
at 600 volt working. Price 29/6. 

NEW! I mA PANEL METER - 
CLEAR PLASTIC WITH 35/ PANEL LIGHT 

EDGEWISE PANEL METERS 
Size 31 in. w. 
lin, h. x 31ín. d. 
0 -200 µA, 69/6: 
0 -1 µA. 59/6. 
All hosed and 
fully guaranteed. 

NOW 

ONLY 

H402 ULTRA SUB- MINFATURE 
TRANSISTOR COIL SET. Smallest2 
gang variable condensers m 1, ais, square x lin- deep. 
3 I.F.s and Ose. Coil lin. squares lin. high. Ferrite 
rod with medium wave coil ready wound. All cup - 
plied with suggested 6 transistor set circuit and 
parte list- Matched coils shielded and impregnated 
high Q 455 Kc /e, all slug tuned- Tuning dial and 
knob tits securely on shaft. ONLY 24/6 complete. 

#0 
4j 

,'SO/UND 
I -\ TRANSISTOR 

r; R ADIO 

DM ¡ O' 

With the 

! \2 \2\n ér SFIER ÓÑLY 24/6 A 
Designed for use with transistor radios, valve radium, 
car radios, amplifiers, where quality reproduction of 
sound is required. Plugs into earpiece output socket 
of nearly all miniature sets. The cabinet is finished 
in beige leather with contemporary gold baffles at 
each end. Complete with 12ft. extension cord fitted 
with miniature plunge, individually cartaned and 
guaranteed. Size: 91 in. a 31m. diameter. 

CALLERS WELCOME AT 
87 TOTTENHAM COURT ROAD, 
LONDON W.I. MUS 9606 
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BASS GUITAR For the Electric Bass Guitar only the but loudspeakers are good enough. 

To handle the very heavy transients that occur when a bass guitar is used with a large amplifier 
we find a Sin. diameter voice coil is necessary together with a high flux magnet and these are the 

basis of our 15ín. and 18ín. speakers, Models 153 and 183. 

The 15ín. Model 153 in a 10 cu.ft. enclosure performs very well but, of course, the 18in. is 

even better! 
PRICES POST FREE 15in. Model 153 - 18 gns. 18ín. Model 183 - 24 gns. 

LEAD GUITAR For the Electric Lead Guitar the speaker must combine good bass and 

middle with an extended high note response to do justice to the strong overtones. We find 

that an aluminium wound voice coil and a dual cone assembly with a very powerful magnet are 

required for the best results and these are built into our 12in. and 15in. loudspeakers, Models 

122/í7A and 152/17A. 

PRICES POST FREE 12ín. Model 122/ í7A - 112.17.6. 15in. Model 152/17A - 617.17.0. 

RHYTHM GUITAR For an Electric Rhythm Guitar the conditions are not quite so 

exacting as regards extremes of frequency range but a high efficiency over the middle range is 

essential. We find that a copper voice coil and a single cone give the best results and these are 

the features of our 12ín. and 15in. speakers, Modela 122 /17 and 152/17. 

PRICES POST FREE I2in. Model 122/17 -111.17.6. 15in. Model 152/17 - 116.16.0. 

SERVICE All our heavy duty speakers are fitted with multi -strand tinsel flexible leads to 

the most stringent Post Office specification to give very long life and all speakers are guaranteed 

for 12 months. We will be pleased to supply full specifications on request. 

Manufacturers' enquiries direct to:- 

FANE ACOUSTICS LIMITED 
HICK LANE BATLEY YORKSHIRE 

If In difficulty, customers other than trade may purchase from us direct where 
at present there is no local stockist. 

Sole Distributors to the wholesale and retail trade: 

LINEAR PRODUCTS LIMITED ELECTRON WORKS ARMLEY LEEDS 12 

L 

COMPACT HIGH EFFICIENCY TUNERS 
-FOR ALL RX's AND TX's! 

A range of special units will "match anything to 
anything!" Peak up your R.F. performance by 

many 'S' points 

'Type 1. General purpose tuner for 
receiving and transmitting I* + 116 P /P. I- 
'Type 2. Medium wave tuner for 
receiving, also peaks up over 
H.F. range. + 2f- P /P. 45I- 
Type 3. H.F. band tuner for receving 

-a MUST for the serious short wave 
operator, covers 1.4 to 30 Mc/s. 

+ If6 P;P. 39/6 
.Type 4. As type I but with built -in 
series var. capacitor, for 
receiving. -I- If6 P /P. 
Type 5. As type I but with built -in 

series var. capacitor for 
transmitting. + 2f- P /P. 

These Units are illustrated 

Only the PRICE I PARTRIDGE 
k Iron, I ELECTRONICS 

SESENDLTD. 

D / p 
7 Sowell Street, 

R/LL DETA /LS 
Broadstairs, Kent 
Thanet 62535 

Us.. the RF40 Field Indicator /phone monitor, 69f6, post free 

i 
The 

AMATEUR RADIO 
HANDBOOK 

Third Edition 

Contents include Fundamentals, Valves, Semi- 
conductors, H.F. Receivers, V.H.F. /U.H.F. Re- 
ceivers, H.F. Transmitters, V.H.F. /U.H.F. Trans- 
mitters, Keying and Break -in, Modulation, Single 
Sideband, Frequency Modulation, Propagation, 
H.F. Aerials, V.H.F. Aerials, Noise, Mobile 
Equipment, Power Supplies, Interference, Measure- 
ments, Operating Technique and Station Layout, 

the R.S.G.B. and General Data. 

Bound in maroon linson buckram - - 544 pages 
700 diagrams and 100 half -tones 

('RICE 34/- (Postage and packing 2/6) 
($5.50 post paid U.S.A. and Canada) 

Obtainable from leading booksellers or 

(Dept. P.W.2) 

RADIO SOCIETY OF 

GREAT BRITAIN 
28 Little Russell Street, London, W.C.1 
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L1,TC1 and 
VIpint 

R12 
(see 
text 

TC3 

Os. R7 
ppf 

kñ TC6 TC5 
Wiring detads of SI 

Ferrite rod aerial 
M_ 1 

Sta Sit 

o p o o 

TC3 
200 P1 

4C2 7- 
200 
pF 
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Re C11 
47k0 2000pF 

(see 
text) 

1 
04 47pF 

S1c 

Fig. la (above): The superhet circuit. 
Fig. lb (right): The power supply circuit for the superhet 

receiver. 

J 
00 
F 

green 

vhite 

Sid 

COMPONENTS LIST 
SWITCH -TUNED SUPERHET (Fig. I) 

Resistors: 
RI 
R2 

47kû 
27k S2 

R8 
R9 

47kû 
I50û W 

R3 270!2 RIO 1kû 
R4 47k RI I I00û 2W 
RS 47k R 12 47kû 
R6 270û R13 47kí2 
R7 IMû 

All 10 %, +W unless otherwise stated 
VRI IMû potentiometer 

Capacitors: 
CI 0.1µF paper 
C2 1 pF silver mica 
C3 47pF ceramic 
C4 47pF ceramic 
C5 470pF silver mica 
C6 0.1µF paper 
C7 0.1µF paper 
C8 100pF silver mica 
C9 150pF silver mica 
CIO 0.01µF paper 
CII 2,000pF paper 
Cl2 50µF electrolytic 50V 
C13 32µFlelectrolytic 

300V C 14 32µF f 
TCI, 4 200 + 200pF double trimmer 
TC2, 5 200 + 200pF double trimmer 
TC3, 6 200 + 200pF double trimmer 

Inductors: 
LI Ferrite rod aerial, with m.w. winding 

(Teletron) 
L2 Oscillator coil, m.w. (Weymouth H03) 
L3 Smoothing choke 10 -20H 80mA 

Transformers: 
TI, 2 I.F. transformer, 465 kc!s 
T3 Pentode output transformer, 3û 

secondary 
T4 Mains transformer. Secondaries: 0 -250V 

60mA; 63V I.5A 
SI 4 -pole, 3 -way wafer switch 
S2 Toggle switch, d.p.s.t. 
LPI 6-3V 0.5A pilot lamp 
MRI Metal rectifier 250V 75mA 
VI -5 EF9I 

Ó61yF 

blue C 
OipF 
C5 

470PFT 

0O111F 

H.T.+ 
X 

L3 R11 
MR1 100II 

2W 

C14 C13 
321:F 320F 

/ 

250V 
60mA 

Pilot light 

Heaters 

T4 

VR 
IMO 

VolUme 

Ls 

5 
1 AG. Own mains 

switch ii 1 

M 

the centre spigot of each valveholder. For earthing 
large components, the writer found it convenient 
to run a " busbar " of 18s.w.g. tinned copper wire 
between two tags along the length of the chassis. 
The by -pass capacitors can then be lined up quite 
neatly, as can be seen. The screen and anode 
resistors should be soldered next, as close as 
possible to the tags on the valveholders. 

Now mount the oscillator coil as close to the 
tags of VI valveholder as it will go. Carefully 
solder the components associated with the oscilla- 
tor circuit. Don't overheat the solder tags on the 
oscillator coil otherwise the polystyrene former 
will melt. Finally, run the h.t.+ line. 

The next problem is to mount the ferrite rod 
and the three double trimmers. All these compo- 
nents are on top of the chassis and must be 
immediately above the station switch and oscillator 
coil. On the chassis illustrated, the trimmers are 
along one end. It may be considered more con- 
venient to have them along the back of the chassis 
so that they can be adjusted while the set is in its 
cabinet. 

The ferrite rod is secured to a strip of insulating 
material (such as Perspex or Paxolin), and this, in 
turn, is mounted on a simple bracket made from a 
strip of aluminium. Wiring of the rod, trimmers 
and switch, should now be carried out as shown. 

Finally, connect the pilot light, speaker lead, 
speaker and mains lead -but do not plug in yet 
(see Testing and Alignment). The speaker frame. 
one side of the speech coil and the speaker trans- 
former clamp should all be connected to chassis. 
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Testing and Alignment 
Before plugging in, test between the positive 

terminal of C14 and chassis with an ohmmeter set 
to a high resistance range. The needle should give 
a kick as the capacitor charges and then sink back 
to infinity (or at least 2moo). If the needle 
swings over to zero and stops there, there is a 

short on the h.t.+ line and the wiring should be 
carefully checked to find the fault. If all is well, 
however, plug in the mains lead and switch on. The 
pilot light and valveheaters should light up. 

Set meter to 300V d.c. range and again apply it 
betwen the positive tag of C14 and chassis. The 
h.t. line voltage should be between 220 and 250V. 

TC1 

This is not critical but if much above 250V, 
increase the value of RI I. If all is well, proceed 
with the alignment, which is given below in 
numbered steps: 
1 Switch on and allow set to warm up. Unscrew 

all trimmers. Set volume control three -quarters 
towards full volume. Set SI to position 1. 

2 Temporarily attach about a yard of wire to act 
as a " throw -out " aerial to the "hat " tag of. 
TC 1. 

3 Using a screwdriver of insulating material (a 
piece of ebonite or Tufnol rod filed to a screw- 
driver point is ideal), slowly screw in TC4 until 
the Light Programme is heard faintly. 

Ferrite rod 
aerial 

assembly 

Aerial 
coil 

mounting 
bracket 

RIO 

Aq valves are EF91's 
type B7ß 

Mains voltage 
adjustment 

T3 
Output 

transformer 
V5 

s V2 

' "_?a- Gro met 

12 

Mains 
transformer 

Electrolytic 
smoothing 
capacitors 

Fig. 2: The layout of components above -chassis. 

PL 
olume 
ontra 

Station 
switch 

For leads 
to T4 

primary 

Metal 
rectifier 

For leads to T3 
and R1O,C11 

LF choke 

C13 C14 

For leads to 
14 secondaries 

R7 

Earth busbar 

Ce Cl 

faa 
Cs 

L2 
Osc con 

RS I= Re T1 U 
0 . ® 

osoy o o V4 T2 
R13 

V3 
C7 

LEI 
C3 

Fig. 3: M underchassis view of the receiver. 

V2 

R4 
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NOW! ANOTHER PURCHASE of the year's keenest 

TAPE RECORDER BARGAIN! 
A 24 gns. Tape Recorder offered at 
the bargain price of only 15 go,. plue 
10 /- cary. Supplied in 3 Units already 

O red and tested. A modern Circuit 
w°` for quality recording from Mike, Gram 

y -: or Radio, coing lateet B.B.R. Twin 
= 
a Track Monardeck Type TDS. Magic -eye ., recording Indicator. Ext, apkr., switch 

.,_,,ç( r.. ¿ super- impose and straight -through 
.;.Gfy S 

'`'0 amplifier facilities, etc. 
Valve line up EF86, ECL82, EM84, 
EZ80 andi.S.ilteoa Diode. 

2 tone Cabinet and 8' x 5' Speaker 
3+0.1 0.0 Size 14' x 10`" x 7t' + 5/- Care, 

Wired Amplifier complete with 4- Valve,, £5.12.6 front Panel, Knobs 7 + 3/6 Carr. 

R.B.R. Monardeok Type T.D.2 £/ .7.0 + 4/6 Cart. 
Accessories -Mike, Tape, Screened £1.0.0 Lead Plug,, ele. + 2/- Cart. 

COMPLETE KIT comprising items 15 pose above b + 10/- Carr. 
Leedet, circuits. Instructions, 2/- post free. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 

0 

o 
0 

0 

o 

O 

NEW BRITISH RECORDING TAPE 
Famous Manufacturer. Bulk purchase, genuine r mended Tape Bargain. 
Unconditional Guarantee. Fitted Leader @ Stop Foile (except 31m). 

Standard (PVC base) Long Play (P. V.C. hase) D'ble Play (Mylar baae) 
310. 150ft. 3/9 225ft. 4/9 300fí, 8/8 
5in. 600ft, 11/6 900ft. 15/- 1200ft. 25/- 

6;in. 850ft. 14/8 12200ft. 17/6 18001). 82/8 
7in. 1200ft. 17/6 I80oft. 22/8 240016. 42/8 

Post and Packing -3in. Reels, 6d. Roch additional Reel, 3d. 
4in. fo 7in. Reels 1L. Reek additional Reel, 6d. 

EMPTY TAPE REELS (Plaetio): 3in. 1/3, 41n. 2/ -, 5ta. 2/ -, 5 ;fo. 2/ -, 7in. 2/8, 
PLASTIC REEL CONTAINERS (Casetka): 3in. 1/8, bin. 1/9, 5lin. 2/ -, 71n. 2/3. 

Condenser,- Silver Mica. All va lues 
2pF to 1,000pF, 64. each. Ditto. 
Ceramics 9d. Tub. 450V T.C.C. etc. 
0.001 mFd to 0.01 and 0.1/350V.. 
9d. 0.02.0.1/500V., 1 / -. 0.25 Huata 
1/6, 0.5 T.C.C. 1/9, etc. etc. Close 
Tol, S /Micas -10% 5pF- 500pF. 8d. 
000- 5,000pF, 1 /.. 1% 2pF- IOOpF, 
9d. 100pF- 500pF, lid. 575pF, 
5,000pF, 1/8. Reeislon -Full 
Range 10 ohmo -10 meg. ohma o -0á 
} and 1W, 8d., 7W. 6d. (Midget 
type modern rating) 1W, 8d., 2W, 
9d. Hi -Stab. 5% 4W, 1W, 6d. (100 
ohma -1 g). Other values 9d. 
I% 4W, 1/8, etc., etc. 

Velame Controls -5K -2 Meg. chine. 
31n. Spindles. 91organite Midge! 
Type 1tin. diem. (loar. 1 year. 
LOG or LIN ratio, leso 8w, 3/ -. 
DP. 6w. 4/6, Twin Stereo lees Sw. 
8 /8. Dr. Sw. 8 / -. Special, to order. 

SPECIAL BARGAIN 
} Meg. VOL. Controls Dl'. Sw. 
1' flatted spindle. Famous Mire. 
4 for 10 / -, post free. 

JASON FM TUNER UNITS. 
Designer- approved kite of parle. 
FMT1, 5 gns. 4 valves, 20/ -, 
FMT2, 17. :i vahee. 35/ -, JTV 
MERCURY 10 gus. JTV2 213.19.8. 
4 valves. 28/6. NEW JASON FM 
HANDBOOK, 2/6. 48 hr. Align- 
ment Sendces, 7/8. P. @ P. 2/0. 

TRIMMERS. Ceramic (Compression 
Type) -30pF, 50pF, 70pF, 9d; 100pF, 
15opF, 1/3; 250pF, 1/8; 600pF. 1/9, 
PHILIPS. Bee Hive Type (conc. air 
spaced)- 2 -8pF, 1 / -: 3 -3opF, 1 / -. 
KNOBS- Modern Continental types. 
Brown or Ivory with Gold Ring; 
1" dia., 9d. each; It', 1/- each; 
Brown or Ivory with Gold Centre, 
I" dia.. 10d. each; I;', 1/3 each. 
1.ABOE SELECTION AVAILAREE. 
METAL RECTIFIERS. STC Types - 
RMI, 4/9; RM2, 5/6; RM3, 7/6; 
11314, 16/ -; R315, 21/ -; 11314B, 17/6. 

TUB- ELECTROLTTICS -CAN 
25/25v. 60 /12v. 1/9; 8 +8 /450v. 4/8; 
50 /60v. 100/125v. 2/ -; 82 +32/275e. 4/6 
8/450v. 4/350e, 2/3; 50/50/350v. 6/6 
16 +16 /450v. 5/8; 86/250/275v. 12/8 
82 +32/450v. 6/8;100 +200 /275v. 12/8 

RECORD PLAYER 
CABINETS 59/6 ,:,rr.@Ins.5/- 

Contemporary style, rexine covered cabinet 
in two -tone maroon and cream. Sloe 15;" x 
141' x 84", fitted with all accessories Including 
ba ®e board and Vinair fret. Space available 
for all modern ampifiera and auto -changera 
etc. Uncut record player mounting 
board 144' x 121' supplied. 

2 -VALVE 2 WATT AMPLIFIER. 
EZ80 and Twln stage ECL82 with 
vol. and neg. feedback tone control. 
A.C'. 200/250V with knobs, etc., evade 

fired to fit above cabinet., 22.17.6. 
P. @ P. 1 /6.7' x 4" Speaker and trans., 
22/ -. P. @ P. 2/-. 

COMPLETE R /PLAYER RIT. As ill - 
inc. BSR UA14 Unit. New Bargain 
Price Now Only 211.10.0. 7/ti are. 
Double wound mains Ttr, no live chassis! 

MOAN FRET (Conteur. pat.), 12 x 
'in. 2/ -; 12 x 18in. 3 / -; 12 x 24mn. 

' -, etc. 

RPANDED ANODISED METAL. 
ttrutive gilt finish t in x } i, 
ansaml mesh 4/8 eq.ft. Multiple, of 
n. cut. Max. size 4ft. x 3ft., 47/6, 

cary. 
NAMELLED COPPER WIRE - 
h. reels 14g-10g, 2/8; 2`- 'g'18g, 3/ -; 
(g-34g 3/9; 36g-38g, 4/8; 39g-40g, 
6, etc. 
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MULLARD "3 -3" HI -FI AMP - 
LIFIER. 3 VALVES 3 WATT 

3 ohm and 16 ohm Oatpat. n A really Orgie -clade Amplifier 
gving Hi -Fi quality at a 
r asonable coot. Mollard', 
latest circuit. Valve line up: 
EF86, E1.84. E781. Extra HT 
and LT available for Tuner 
Unit addition. This is the 
ideal compan "on Amplifer for 
FM loner units. 

TECHNICAL SPECIFICATION - 
Freq. Response: + or - I dB 40 c /e- 
25 Kc /e. Tone controle: Max. Treble Cut 

12 dB at 10 Re /e. Max. Base Beast 14 dB at 80 o /s. Sensitivity: 100 My 
for 3 w. output. Output Power (at 400 c /s): 3 w. at 1% total harmonic 
distortion. Hum and Noise Leveh At least 70 dB below 3 w. 
COMPLETE KIT (incl. valves, all 
omponents wiring diagram and 

opecial quality sectional Output 
Trans.). Ben. Price 26.19.8. Carr. 
4/6. Complete wired and tested, 
8 gnu. Wired power 0/P eooket and 
additional Smoothing for Tuner 
C nit, 10/8 extra. 

Bronze Escutcheon, Printed Vol. 
Treble, Bass, On -Off, supplied with 
eaoh Kit. 
Recommended Speakers -WB, HF 
101.1, 14.7.8. Goodman AXIOM 
10. 46.5.0. Sin. AXIETTE 25.6.0 or 
AI'DIOM 51 18.10.0. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

Incorporating "'c. 

4 Sp. Garrard 
Auto -Slim unit and Mollard lateet 
3 w amplifier (ECL 86 and EZ 80), 
vol., base and treble controle, with 
8" x 5" 10,000 line speaker. 
Contemporary styled 2 -tone cabinet, 
charcoal -grey and off -white with 
matching blue relief. Size 174' x 16' 

8 ". 

COMPLETE KIT £13.19.6 
t'aie. and ins, 10x. 311 H .T V 
Cat. @ Confit. detaile 2/6 (free with kit). 
BARGAINS - 4-SP. PLAYER UNITS 
Single Players cary. ;(/61 
E,M.I. Stereo /Mono 26.10,0 
E.M.1. Junior "986" 2 &7.6 
Auto-ohangen re. 5 /- 
BSR UA16 28.19.8 
BSR UA14 28.10.0 

TRANSISTOR 
COMPONENTS 

11i,le, t 1.1.'0 -405 Kc;s elrein. 
diem. 5/3 

Oec. Coil M. @ L.W 5/9 
Slidget Driver Trane. 3.5:1 6/9 
Midget Output Trane. Push - 

Pull-3 ohms 6/9 
Elect. Condensers- Midget Type 
1 mid. -50 mid. ea. 1/9, 100 mid. 
2/ -. 12V. 
Condensers 150 y. working: 
.01 mid., .02 mid., 03 mid., 
.04 mid, 9d.; .05 mid., .1 mid., 1/- 
.21 mid., 1 /3; .5 mid., 1 /8, etc. 
Midget Tuning Condenser. J.B. 
"OO" 208 pF and 176 pF, 5/8. 
ditto wit! trimmer, 9/8. J.B.. 
2'lOpF and 105pF cone. slow 
m tion 10 /8. 365pF single 7/6. 
Sub. Min. lin. Dllemin 100 pF. 
300pF. 500pó'. 7/- each. 
FERRITE AERIALS. M. & L.W. 
car aerial coil 9/8. 
Midget Vol. Control with edge 
control knob, 5 K /ohms, 'th 

'tali 4/9; Ditto lees switch 3/9. 
Speakers: P.M.: 21n. Plessey 75 
ohms 15/8. 2 }in. Continental 8 
ohms, 18/6. 7 x 41n. Plessey 35 
oh me, 23/6. 
Ear Plag Phones -Min. Con- 
tinental type aft. lead, lack plug 
and socket. High Imp., S / -. Low 
Imp., 7/8. 
Brand New, Mfrs. let grade. 

1 OC44 @ 2 OC45, 15/8. 1 OC81D 
ei 2 OCel, 15/6. All above and 
OA81, 82/8, Poet Pree. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -np ECC85, ECH81, EF89. 
EABC80, EL84, EM81, EZ80. 
Three Waveband and Switched Gram 
positions. Med. 200 -550 m. Long 
1,000 -2,000 m. VHF /FM 88 -95 Mc /e. 
Philips Continental Tuning Insert with 
permeability tuning on FM and com- 
bined AM /FM IF tranoformere. 460 
Ke /e. and 10.7 Mc /a. Duet core tuning 
all toile. Latest circuitry including 
AVG and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high standard. Cbaeois size 
134 x 6lfn. Height 71in. Edge iOUml- 
nated glass dial lit x 34íu, 

Vertical pointer. Horizontal station names. Gold on brown background. 
A.C. 200/250v. operation. Magic -eye tuning. Cet. diagram now available. 

Aligned and tested ready for use L 13. I O.0 Carr. & Ins. 7/6. 
Complete with 4 Knobs -walnut or ivory to choice. Indoor FM'. aerial 3/8 extra. 
3 ohm P.M. Speaker only required. Recommended Quality Speaker, 10ío. 
Elac HID, 30 / -; 13} 8in. E.M.I. "Fidelity ", 38 / -; 12in. R,A. with nono. 
Tweeter, 42/8. Carr. 2/6. 

BONDACOUST Speaker Cabinet Acoustic Wadding (lin. thick approx.) 121n. 
'de, any length , nt, 1/6 ft., 4/- rd. TINNED COPPER WIRE. 16.228. 

2/6 fib. FRSIN MULTICORE SOLDER. 00610 44 per yard. Cartons 2/6 etc. 
We manufacture all types Radio Maine Tranef.. C.hok e,, Quality 0/P Trans., etc. Enquiries invited for Specials, Prototypes for small production runs. Qnotetiono by return. Send for detailed bargain Ilote, :ii. stamp. 

RADIO COMPONENT SPECIALISTS 
70 Brigstook Rd., Thornton Heath. Surrey. Hours: 9a,m, -6 p.ra., I pan. Wed. 
THO 2188. Tarons C.W.O. sr 0.0.D. Post sud Pecking up to I Ib. 94.; lib. 1/3; 318. 
2/3; 616. 2/9; 81b. 3/6. 
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Dryv:.e,fr f! 
WHARFEDALE 
SUPER IOIRSIDD 

The following letter 
is typical of many 
received praising 
the performance of 
the new Wharfedale 
Super 10 /RS /DD 
and the Golden 
10 /RS /DD both of 
which have a remark- 
ably wide and smooth 
response as the response 
curve indicates. 

16 Grant House. 
Albion Avenue, 
LONDON, S.W.6. 

Dear Mr. Briggs, 
I feel I must write to you to car how pleased I am with my 

conberted W10 Spealser (now a Super LOI RS) DD) which I 
received safely on Saturday. 

The treble response is a delight to hear and even my poor 
quality records sound better, no doubt due to the absence of 
peaks in the middle and upper register. tt fy pressure unit 
tweeter has now been dispensed with as it certainly cannot 
compete with the treble in your unit. 

Being lucky enough to live within good range of ll'rotham, 
I was able to put it through tests with various transmissions 
including the Proms, and we all have been most impressed - 
the bass improvement is also exceptionally good. 

Yours sincerely, 
Geo. H. Hunter, 

Impedance 10(15 ohms only. lin. dia. centre pole. Flux 
density 16,000 oersteds. Max. input 10 watts rms or 20 watts 
peak. Frequency range 30- 20,000 cis. Aluminium voice coil. 
Roll surround and double diaphragm. Axial response curve. 
Floc. 

se 

SO 

n 
ss 

a 

distance 12in. Input 4 v. at 1,000 cis. 

s 

Y 

SUPER 10(0.5/D0 
D 

r N IDO 100 GOD ra ss ss 0 soscts 

PRICES: SUPER 10 /RS'DD [10.18.8 including P.T. 
GOLDEN IO'RS'DD C7.I7.5 including P.1. 

Descriptive Leaflet on request 

WHARFEDALE WIRELESS WORKS 
IDLE BRADFORD YORKSHIRE 

Grams: Wharfdel' Idle Bradford 

Phone: Idle 1235/6 

February, 1964 

AD AMIN- 
by LITI;SOLD 

These new ADAMIN micro 
soldering instruments supple- 

ment the well-known 
LITESOLD models for 

special applications and 
still further extend our 

very comprehensive 
range of specialised 

soldering equip- 
ment. 

Bit sizes now 
,sin. to {{in. 

A POPULAR ADAMIN 
MAINS MODEL 

The CIOL (shown on bench stand) le 
probably the smallest mains voltage 
model in the world. Bit dia. 3,72in, 
length 7in., weight {oz. (leu flex). 
Heats in 30 sacs. 

Brochure No. SIO sent free on request. 

Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS LTD 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Litesold Croydol 

FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT otQUALITY 

H.A.C. SHORT -WAVE KITS 

H.A.C. wept the original mppltere of Short wave Reeelver ICi4 
for the amateur c mtruvtor. Oyer lo,ntin eati,fird emte,merv- 
IaelYdins 7'achniYal Colleges. Ilo.pitale, p.tbhc School, tt ,n., sta. 

NEW 1964 RANGE NOW READY 
ONE -VALVE MODEL "CX'r- 
COMPLETE KIT PRICE 34/6 

Coatomes. my: -Definitely the beet one valve F.W. kit .vsBable 
at any prier." Thi, kit contains all genuin" Short-Wave com- 
ponente, 

s 
drilled ehaa orIes and full instructions. 

Ready loa s to l.le and i gel course as all our products. fully 
guaranteed. PILL II A Ni:t. of other kits still available inclu.11ug 
the famous model 'ti', trice 771 -. 

Before ordering null and Inspect is demonstration reee,rer or 
sand for deeeripl.ir, cataloger and order form to:- 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. T.H.), 44 Old Bond St., London W.1. 
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4 If nothing is heard even when TC4 is screwed 
all the way from " fully out " to " fully in ", 
give TCI one turn clockwise and repeat 3. 

5 As soon as the Light Programme is heard, 
remove the temporary wire aerial and adjust 
TC4, then TCI for maximum signal, if necessary 
swinging the set round to orientate the ferrite 
rod towards the transmitter. 

6 Switch SI to position 2. Slowly screw in trimmer 
TC5 until the Home Service is heard. 

7 Adjust TC5 then TC2 for maximum signal. 
8 Switch SI to position 3. Slowly screw in trimmer 

TC6 until the Third Programme is heard. 
9 Adjust TC6 then TC3 for maximum signal. 

Note that the Light Programme on 247 metres 
is not receivable in some localities. In these areas 
the long wave (1,500 metres) station must be 
brought in. This can be done by using a dual wave 
ferrite rod and an extra oscillator coil. The wiring 
modifications are shown in Fig. 4. the same 
principles in setting up apply. 

Cabinet 

The cabinet will, of course, depend largely on 
the shape and size of the chassis. The writer con- 
verted an old table receiver cabinet in somewhat 
crude fashion, see picture. 

If the set is to do service in the kitchen it is 
usually possible to find a small space in a cup- 
board and build the set into that. Or a simply 
constructed cabinet made from 5 -ply, carefully 
painted or covered with plastic material, often 
gives a surprisingly professional -like finish. 

EF9I Push -pull Gramophone Amplifier 
The circuit shown in Fig. 5 uses four EF91 

valves and gives good volume and quality from a 
crystal pick -up. It is, of course, not in the hi -fi 
class, but it is ideal for " pop" records and gives 
reproduction well up to the standard of most 
" pop boxes ". A simple top -cut tone control helps 
to get rid of surface noise on old records. 

The Circuit Stage by Stage 

The signal from the pick -up is fed through 
screened cable to the input terminals (these can 
conveniently be incorporated in a coaxial socket). 
The signal appears across VR1, which is the 
volume control. The slider of the volume control 
is connected directly to the grid of VI which acts 
as a voltage amplifier. VR2 and Cl together form 
a simple tone control. 

R2 and C4 provide automatic bias for VI, and 
R1 is the screen feed resistor. C5 forms the 
coupling between VI and V2. 

V2, strapped as a triode, is the phase -splitter. 
The anode load is split between R7 and R6, R6 
being in the cathode line, and two equal signals 
but 180° out of phase appear, one at the " bottom " 
end of R7, the other at the " top" end of R6. 
These out -of -phase signals are fed via the coupling 
capacitors C7 and- C8 to the control grids of V3 
and V4. 

The anodes of V3 and V4 are fed via the centre - 
tapped primary of TI, which is a push -pull output 
transformer. 

The power pack shown for the switched superhet 
is quite suitable for this amplifier. 
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COMPONENTS LIST 
Additional Parts for L.W. Operation 

(Fig. 4) 
C5a 47pF silver mica 
TC3a 100pF ceramic 
TC6a 100pF ceramic 
Lla Ferrite rod aerial, with I.w. and m.w. 

windings 
L2a Oscillator coil, I.w. (Weymouth HOI) 
S3 3 -pole, 2 -way wafer switch 

From V2 anode 

From V2 grid 

(a) 

(b) 
Fig. 4: The circuit modifications necessary to incorporatí 

long waves. 

Amplifier Construction 
A chassis as small as 8in. x loin. x Zip. should 

comfortably accommodate all components. Note 
that if the mains transformer is mounted on the 
same chassis as the choke and /or the output trans- 
former, then the cores should be orientated at right 
angles to one another or separated by a metal 
screen (or screened by mounting one item under 
the chassis and another on top). 

All earth connections should be made to an 
earth bus bar of thick copper wire (not less than 
18s.w.g.) and this should be connected to chassis 
at one point only (the coaxial input socket). Heater 
wiring should be by closely twisted flex tucked well 
into corners of the chassis. All signal wiring up to 
the input to VI must be in screened cable. 
Testing 

Test the power supply as for the superhet 
receiver then, after allowing the valves to warm up, 
turn the volume control up to full volume and 
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COMPONENTS LIST 

PUSH -PULL AMPLIFIER (Fig. 5) 

Resistors: 
RI 470kß R7 27kß 5% 
R2 1600 R8 27k 5% 
R3 47kß R9 470kß 5% 
R4 47kß RIO 470k 5% 
R5 1Mß RII 1000 -kW 
R6 1600 

All +-10 %. ;W except where otherwise 
stated 

VRI !Mil carbon potentiometer, log 
VR2 0.5M0 carbon potentiometer, linear 

Capacitors: 
CI 2000pF paper 
C2 81.iF electrolytic 300V 
C3 8µF electrolytic 300V 
C4 2511F electrolytic 2.5V 

CS 0.1µF paper 
C6 25µF electrolytic 25V 
C7 0.1µF paper 
C8 0.1µF paper 
C9 50µF electrolytic 50V 
TI Push -pull output transformer. 7O00ß 

primary, 30 secondary (Radiospares multi - 
tapped) 

VI -4 EF9I 

C2 8}tF 
275V 

Input 
from grant 

i 
R1 

4701,11 

EF91 

R8 
27k(1 
5% C7 

0 -1} F 

5 I 
5 01} F 

R9 
4701,0 

5% 

[Push- pull 
transformer 

3n 

O / 

2 
2 5ÓV 

to 

Ti LS 

R5 
C6 

160a 

RIO 
470ka 

5% 

VR1 
1 Mil 
log. 

Volume 

Ct- 
2000pF T 

C4 R2 R7 
160n 271,0-;. 

25V 

II 
CB 

0?N F 

V4 
EF91 

Fig. 5: A circuit of o push -pull amplifier using EF91s. 

briefly touch the centre pin of the coaxial socket 
with a finger. A loud hum should issue from the 
loudspeaker. if this is reduced nearly to zero as 

the volume control is operated, and if the 
character of the hum is altered by the setting of 
the tone control, then all is well and the pick -up 
can be connected to the inpuL 

Other Applications 
It will be seen from the foregoing what a 

splendid little valve the EF9I is. One would be 

hard put to it to find an application for which it 
could not be used! 

The author has made a morse practice oscillator 
and a " valve voltmeter " type of alignment aid 
using these valves. 

Other uses could be in photo- electric relay cir- 
cuits as an amplifier, as a microphone pre- ampli- 
fier, or in a pre- amplifying mixer circuit for tape 
reco ders. 

The valve has also been used very successfully 
in v.h.f. f.m. al'iili ilions described in this 
magazine. 

THE "PRACTICAL WIRELESS" FILM SHOW 
The "Practical Wireless" Film Show which is held annually and to which readers of P.W. are invited, Is to 

be held, es before, at Caxton Hall, Westminster. The date and time of the Show, which is arranged in 

collaboration with Mullard Limited, is the 31st January, 1964, at 7.30 p.m. 

The programme will appeal to all readers of "Practical Wireless" and of especial interest will be the illustrated 

talk on colour, 625 -line and u.h.f. television, which will form the first part of the programme. After a break 

for refreshments, the programme will continue with a film entitled "Ultrasonics ". 
Tickets may be obtained free on request from these offices. A stamped addressed envelope must be 

enclosed with all applications for tickets. 
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HOME CONSTRUCTORS LOOK!! 
AT THIS OUTSTANDING 1964 RANGE OF 

TRANSISTOR RADIOS 
THE 
SKYROVER 
7 TRANSISTOR 
PORTABLE 
RECEIVER 

THE 
SKYROVER 

De Luxe 
7 TRANSISTOR PORTABLE 

GENERAL SPECIFICATION FOR BOTH MODELS 

7 transistor and 2 diode superhet -6 waveband portable receiver, covering the full Medium Waveband (180-576 M) and Short Wave- 
band (31.-94 M) and in addition 4 separate switched Band Spread Ranges on 13M, 16M. 19M, and 25M /bands -with manual Band Spread Tuning for accurate Station selection. I.F. frequency 470 Ke /s. Output 500 MW. lin. Ceramic Magnet P.M. Speaker, Telescopic) 
and internal Ferrite Rod Aerial. All Mullard Transistors and Diodes. The coil pack and tuning heart is completely factory assembled, wired and tested. The remaining assembly can be completed in under three hours from our detailed and easy to follow instructions. Operates on four 1.5V torch batts. (U2 or equivalent). 
THE SKYROVER. Individual Details -controls: Waveband 
Selector, Volume Control with on /off switch. Tuning Control 
with easy to read Dial Scale. In attractive plastic cabinet, size: 
10 x 64 x 3Hn., with metal trim and carrying handle. 

MAY BE 
FOR f 10.19.6 

All Parts Sold Separately. 
Circuit diagram and data for each set 2/6 extra, free If all parts 
8/4 extra. Add 5/- P. & P. on each set. 

THE SKYROVER De Luxe. Tone Control Clroait la inoorpor- 
ated with separate Tone Control In addition to Volume and Tuning Controls and Waveband Selector. In sturdy wood 
cabinet, size: 118 x 64 x lin. covered In washable material with plastic trim and carrying handle. Also Car Aerial socket. 

MAY BE BUILT f 12.19.6 FOR 
All Parts Sold Separately. 

bought. Four U2 batteries 2/8 extra. Four Leak -Proof Battens/ 

THE `REALISTIC T 
A fully transistorised Portable 
Receiver made to the highest 
professional standards -is now 
available to the home construc- 
tor. Comprises 7 Mullard Trans. 
0044, 20C45's. 0071, OC81D, and 
2 0081's plus 0A70 Crysta 
Diode. Delivers 350 milliwatt 
output to 4in. high flux speaker -I.F. frequency 470 Kc /s. -fully 
tunable over medium and long wavebands. All components 
mounted on single printed circuit board, size 58 x 54in. Attrac- 
tive two -tone plastic cabinet with carrying handle -size 7 x 10 x 
3iin. with easy to read dial and socket for car and aerial, 
choice of Red /Grey. Blue /Grey or all Grey, complete with 
full instructions. 

MAY BERBUILT £5.19.6 Battery 
solextrd arately 

P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 

AND REALISTIC 7 De Luxe 

A "De Luxe" version of the 
well proven "Realistic 7" is 
now available, with the 
same specification as the 
standard model PLUS a re- 
styled superior wood cabi- 
net covered In attractive 
washable materials, with 
chrome trim and carrying 
handle, AND ALSO a full 
vision circular tuning dial 
(externally mounted) to 
further improve this won- 
derful set. 

Only £1.0.0 extra 
P. & P cte. as Standard Model. 

READY BUILT BARGAINS! 
2 TRANSISTOR POCKET RADIO 

COMPLETELY BUILT 
Ready made as illustrated -complete with personal ear- 
piece, telescopic aerial, battery and carrying case! Won- 
derful value and performance -full medium waveband 
coverage -built in 24in. sneaker gives full tone reproduc- 
tion. Works on single 15P3 9 v. battery. In attractive 
plastic case -size only 4 x 28 x lin. All accessories included 
in the price. 

WIRECOMP'S 42 w Post 
PRICE COMPLETE f Free 

ALSO 6 TRANSISTOR POCKET RADIO 
FULLY BUILT 

Wonderful performance. Tunable over full med- 
ium waveband. Built -in 21in. speaker. In attrac- 
tive plastic carrying case -size 4 x 24 x fin. 
Operates on single PP3 9 v. battery. Supplied 
complete with personal earpiece, leather carry- 
ing case and battery. 

ffff c 
PRICE COMPETE ETE 7`7/6 P. P. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W9. 

TEL: CUNNINGHAM 9530 
Hours of business: 9 a.m. to 6 p.m. Open all day 
Saturday, Opposite Paddington General Hospital. 

Ruses 1811 and 36 pas the door. 

THE `SPRITE' 
A unique Wirecomp oiler. The Sprite la 
a Six transistor superhet Miniature 
Pocket Radio of Commercial Quality- 

' offered to you in three main pre- 
assembled units -which together with 
simple wiring- enable you to build it in 
only one hour! Fully tunable over Long 
and Medium wavebands. Uses printed cir- 
cuit and High sensitivity internal ferrite 
rod aerial. I.F. frequency 470 Kc /s. Tran- 
sistors: 3 Philco 2067's. 2 Mullard OC81M, 
OC81DM and 0A90 diode. 3 inch speaker. 
Works on single PP3 battery. Supplied 

with the complete R.F. and I.F. stages. Driver and Output 
stages, ready built and mounted on the printed circuit; for final 
assembly you only have to fit the wave -change switch, tuning 
condenser and drive volume control, earphone socket and 
aerial rod. In very attractive plastic case, size 4 a 24 x fin. 
MAY BE BUILT FOR 79/6 All parts sold separately 
Real Calf Leather Cage, wrist strap and Personal Earphone with 
case and battery, 12/6 extra. 
P. & P. 3/6 extra. (Data and instructions 2/6 free if all parts bought.) 

SPECIAL WIRECOMP OFFERS 
TO THE READERS 

OF "PRACTICAL WIRELESS" 
SPEAKERS 6 x 41n. 311 8/9 51n. Round 30 8/9 B.S.R. UA 14 Autochangers .. .. . 25.19.6 COLLARD Studio Tape Decks .. .. .. £10.12.8 Post FREE 

S 
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SOUND 
TWO COLOUR 
GLOSSY SLEEVE 

CASTLE & CONTRAST FX RECORDS 
MFX -I 14 EFFECTS. Police Car - Police launch - 

Lion roar - Aircraft - Building falling - Road 

drills - Ship's siren - Storm at Sea - Railway 
trains - Central Line Tube Train, etc. 

MFX -2 12 EFFECTS. American Police Car 
sirens (5) - Car crash - Glass breaking - Foot- 
steps (8) - City and Waterloo tube train - 
Hammering - Sawing - Applause - etc. 

AFX -I 15 WILD ANIMALS. Jungle back- 
ground - Lions roaring - Tigers - Elephants - 

Puma - Rattlesnake - Alligator - Bell Bird - 

Chimps - etc. 
TFX -I 11 BRITISH RAILWAY TRAINS. 

Main line arrival - departure - Express steam 

and Diesel (with whistles) - Goods trains - 

Tube Train - Trains over points. etc. 

EFX -I ELECTRONIC MUSIC. Two composi- 
tions - 'Cosmos' and 'Vortex' - Electronic 
sound effects - space ships, etc. - 15 separate 
tracks In all. 

AO Castle records as above (except tPx -1i are nom ana 

Direct Mailing from: F. C. JUDD 
174 MAYBANK ROAD, SOUTH WO 

COPYRIGHT FREE 45 rpm EP RECORDS 

=EA. 

POST FREE EFFECTS 
MFX -3 HORSES & DOMESTIC ANIMALS. 

Trotting - Jumping - Galloping - Cows - Cats, 
and complete Fox Hunting calls and horns. 

HMX -I HAUNTED HOUSE & MYSTERY. 
Electronic Mystery Music (2) - Violent Storm 
(authentic) - creaking - clocks - shrieks - and 
electronic ghost and spook sounds, etc. 

MPX -I MILITARY PARADES & WARFARE 
SOUNDS. Guards' bands - March past - 

parade, etc. - Warfare sounds - Low level air 
attack - Bombing - Artillery - Machine gun, 
rifle and mortar fire, etc. 

SPECIAL. 

LFX -I SOUNDS OF LONDON. A narra- 
tive linked record of famous London 
Sounds - Bow Bells - the River Thames - 

Petticoat Lane - the West End - Big Ben - 

St. Paul's - Fleet Price - Post H' Street, etc., etc. Free 

All FX separately tracked, Timing on reverse of sleeve 

flab a as pre- recorded tapes. PRICE 1S /8 each post frae. 

(Sound Recording) LTD 
ODFORD, LONDON, E.I8 (BUC 9315) 

SCOOP! 

H1 -FI 10 -watt 
£7.10.0 complete. Carr. 

AMPLIFIER 
516. 

Branded Manufacturer's Model (cartoned). Very 
latest high efficiency valves. Push -pull output. 
Separate bass -treble controls, dual input for 'mike'. 
3 or 15 ohm speakers. High sensitivity. Fully 
guaranteed. 

SCOOP 1 MAN SPEAKERS 
by W.B. of 

Our price only 42/ -. P.P. 1110. 

SCOOP A FIRST -CLASS 2 -WAVE 
BAND 6 TRANSISTOR 

SUPERHET CHASSIS by world famous manu- 

facturer. Fully built, tested, aligned, boxed, guar- 
anteed. Our price only L4.4.0, suitable speaker, 
35 ohms, 1016. A cabinet can be supplied for 2216 

only. Hurry while stocks last. P.P. 213. 

SCOOP RECORD PLAYER AMPLI- 
FIER. 2 valve A.C. mains, 3 watt 

output. Ready built, tested, guaranteed, complete 
with valves, output transformer and speaker. 
Our price 501- only. Product of national manu- 
facturer. P.P. 116. 

SCOOP 
U.A.I4 

AUTOCHANGERS. Brand 
new and wired for stereo. 
Note our price, L5.I0.0 only. P.P. 516. 

SCOOP A SHORT WAVE RECEIVER 
Speech and music from all over 

the world. Covering 40 -I00 metres. Conversion 
for 10 -100 metres if required. This is not a toy but 
a receiver fully built, tested and guaranteed. 
Our price 621-; in Kit form, 42/ -. P.P. 213. 

TOP QUALITY RECORD- 
ING TAPE (Guaranteed). 

51in., 850ft. Our price 101- only. P.P. 11 -. 

HIGH FIDELITY SPEAKER 
ENCLOSURES, as advertised 

elsewhere at E5.5.0; Our price £4.5.0. Beautifully 
polished and veneered. Size 231in. high by II }in. 
deep by 13in. wide. Carr. 716. 

SCOOP PERSONAL RADIO -Built 
in Ferrite Rod Aerial. Medium 

wave only. Wonderful volume. Size 2; x 3 x 3 }in. 
Fits in the palm of the hand. In kit form only 321 -, 

complete in every detail. P.P. 119. 

SPEAKERS -Remember we can supply any type, 
make, or model, our prices 51- to 501 -. 

Please send for lists. 

SCOOP 

SCOOP 

L.K. ELECTRONICS 
27 OLD BOND STREET, LONDON, W.1. 

The cheapest, the best, the quickest service If not advertised it is still in stock 
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Simpler Electronic MUSIC 
A Guide for the Creative Tape Enthusiast 

By Lloyd Brunt 

AT orie time or another most of us have felt the 
desire to be creative and, with an interest in 
sound, music is often the most satisfying out- 

let. Our mind perhaps first turns to a musical 
instrument, but most instruments are expensive and 
require many years of study for complete mastery. 

The only other course, then, seems to be elec- 
tronic music. Again the big problem is money, and 
electronic computers, and the other complex 
circuits connected with this form of composition 
are not the easiest things to obtain and understand! 

Frustrated in this way, the author looked around 
for something within the reach of anyone with a 
limited budget aid a small amount of talent. The 
only equipment necessary would be that which the 
ordinary tape recording amateur would possess, 
and the method that which even the least experi- 
enced person could easily master. 

The idea devised is simple, )et can give pleasing 
results, even at the first attempt. A signal varying in 
frequency within the audio range is recorded in a 
continuous stream on to ordinary magnetic record- 
ing tape. The tape is then cut into lengths varying 
from about 1 to 5 in., and the pieces thoroughly 
mixed. A blank tape is also cut into varying 
lengths and kept separate from the recorded tape. 

The pieces are then joined together on an 
editing block with, say, two recorded pieces and a 
blank, five recorded pieces and a blank, the length 
and the number of recorded insertions being left 
entirely to the whim of the individual. 

On the author's first attempt, when a reasonable 
length was composed, it was found to give an 
amusingly jig -like tune, and after some substitu- 
tion, a pleasant melody was compiled. 

A problem that must be solved before any 
" composing" can begin is from where to obtain 
the varying signal. A signal generator, covering the 
whole audio range is the obvious and probably the 
most convenient answer, but it is not essential. 
The author found that by recording the tuning -in 
signal transmitted before the beginning of the day's 
programme on Network Three, several different 
frequencies were obtained. But this method limited 
the notes to the number of tape speeds, and was 
therefore unsatisfactory. 

An alternative, using the same transmission Was 
found. The tape recorder is set to " record " but 
left in the " pause " position. The take spool is then 
turned by hand at varying speeds. As any speed 
can be dbtained by this method it is found that 
when the tape is played back at a constant speed 
many varying notes are obtained, and with care 
and a little practice any frequency is attainable. 

The more musically minded may wish to be 
more precise and not compose " by accident ". If 
a few basic rules of composition are adhered to, 
and the notes sorted into groups by the length and 
pitch. a passable piece of music can be easily 
compiled. It may even be possible to put together 
existing musical works by careful following of the 
score, but the author found that even to set out 
" Ba Ba Black Sheep" took a great deal of time 
and patience. 

It was found that the quickest way to join the 
tape was by using " jointing tape" and that the 
weld joint took much too long to dry for this sort 
of editing. Leader -tape was first used between the 
notes but was later discarded in preference of 
blank tape because of the unnatural pause the 
former gave. 

It must also be noted that the tape must remain 
the same way up unless used on a single track or 
twin channel tape recorder as inversion will cause 
the note to appear on the lower track and there- 
fore disappear upon playback. This inversion 
was found to give a pleasing stereophonic effect 
on the author's twin channel recorder but it may 
be guarded against by using a tape with the manu- 
facturer's name printed along its length, the inver- 
sion of the name indicating that the note is 
inverted. 

If you are fortunate enough to have two tape 
recorders, the edited tape should be re- recorded on 
to a continuous length as a tape that is so edited 
will not play very smoothly. Two tape recorders 
may be used to obtain a rhythm by loading one 
with a continuous loop arrangement while adding 
the other notes to the other. 

This by no means exhausts the possibilities of 
this type of recording and these notes are only 
intended as a guide; echo, superimposition, 
addition of everyday sounds, are just a few of the 
numerous extensions which will suggest themselves 
to the operator. A person with imagination and 
patience could produce some really worth -while 
results even with the simplest of equipment. 

JOIN THE PRACTICAL GROUP 
PRACTICAL TELEVISION ... ... ... 2/- 

Every Month 

PRACTICAL MOTORIST ... ... ... ... 1/9 
Every Month 

PRACTICAL HOUSEHOLDER ... ... 1 /6 
Every Maack 
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NEON RELAXATION 
A PRACTICAL UNIT COVER- 

ING AN AUDIO RANGE OF 

500 -2000 c;s 

ONE of the simplest types of oscillator available 
is the neon relaxation oscillator. Operation of 
this circuit depends upon the charging of a 

capacitor via a resistor and its subsequent 
discharge via a neon tube which is caused to 
"strike" when the voltage across the capacitor 
reaches a certain value. 

The Simplest Circuit 

In Fig. 1 we have a neon which will fire at 200V. 
Across it is a capacitor Cx. The neon and capacitor 
are connected to 200V d.c. through resistor Rx. On 
switching the apparatus on, Cx is slowly charged 
through Rx until the p.d. across the capacitor 
reaches 200V, whereupon the neon will fire and 
discharge Cx. Immediately afterwards the 
capacitor charges up again and the process is 
repeated. 

Component Values 

The frequency of the pulses is entirely depen- 
dent upon the component values used in the 
circuit. 1f, for example, Rx is increased, the 
charging time of the capacitor would be delayed 
somewhat, and the frequency would be lower. By 
using a variable resistor, the frequency may be 
varied continuously. A word of warning may not 
be out of place here. If Rx is reduced to a mini- 
mum of 5kfì, the neon may arc across and be 
damaged. It is usual, therefore, when using a 
variable resistor as Rx, to include a fixed resistor 
of not less than 5kû in series with the variable 
component. 

Type of Waveform 

The waveform produced can be seen from 
Fig. 2. The sloping part of the waveform repre- 
sents the capacitor charging and the vertical stroke 
is where the neon fires. For obvious reasons this is 
called a sawtooth wave. The ideal shape is indica- 
ted in Fig. 2(a), but as a capacitor charges exponen- 
tially the slope has a distinct curve in it. This can 
be seen if the oscillator is used in conjunction with 
an oscilloscope. 

OSCILLATORS 
BY M. J. BUNCE 

Power Requirements 

The consumption of such an oscillator is small 
indeed. 200 -250V d.c. at 15 -30mA is ample for 
such a device. Smoothing is a relatively simple 
matter (Fig. 3). Two 2µF electrolytic capacitors 
are all that is required, in conjunction with a resis- 
tor of 5.6k1l or possibly two 4µF electrolytics with 
a 4.7k11 resistor. A full -wave rectification system is 
not essential and if an isolating transformer is used 

Fig. I (right): The 
simplest circuit for the 
oscillator. 

Fig. 2 (below): The ideal 
and actual waveforms 
produced. 

(a) 

(b) 

Fig. 3 (above): The h.t. supply circuit. 

Fig. 4 (below): A practical circuit for the oscillator. 
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TRADE 
INVITEENQD 

IRIES 
RADIO CLEARANCE LTD Telephoner U sum 

9188 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 
27 TOTTENHAM COURT ROAD, LONDON W.I 

ANOTHER SCOOP- 
LIMITED QUANTITY ONLY 

Don't miss a chance like this! 

The "Milligram" Transistorised Record Player 
FEA I U ItIcS 

Ready -built amplifier with four 
first -grade Mullard transistors. 
Plays 45 R.P.M. pop records. 
Built -in automatic stop. 
Lightweight and portable. 
Instruction leaflet supplied. 
Crystal pick -up with expendable 
styl us. 
Operates from a9Vbattery(3 /9ext.) 
Available in two colours- cream/ 
red or cream /blue. 

A 
B 
C 

A real "FAMILY FAVOURITE. 
Ideal for Teenagers. 
For use ANYWHERE. 
Hours of amusement for the 
younger members of the family. 
Assemble one of these amazing 
Players in less than 30 minutes; 
supplied in 3 complete units with 
only 10 connections to make. 
Approximate dimensions 9x8Ix4in. 

Motor and pick -up deck (2/8 P. & P.) 3916 
Ready -built 4- transistor amplifier, complete 

Qm /. with volume control and L'speaker (2/- P. &P) 
Portable two -tone case with handle. and 5 / expanded metal fret. (2 /6 P. & P.) I 

ONLY 796 
the complete pc 
(plus 5/- P. ß 
or any unit oM 
separately. 

Loudspeaker Bargains Still Available 
Enormpus purchases of Brand New and Guaranteed Plessey loudspeakers enable us to oftc: these unite at THE LOWEST PRICES EVER! Don't miss this golden opportunity to obtain u first -grade pet magnnt- magnet LOUDSPEAKER off the production line at La)SS THAN THE MANUFACTURER'S POST! Read carefully the prepared list below and choose Just the right speaker fur the Job- COMPARE THE PRICES ANYWHERE! SELLING FAST- STOCKS CIJA.NGING RAPIDLY. SCHEDULE OF LOUDSPEAKERS AVAILABLE 
Wsmeter Ocres hoped. 
in inch.. In line M ohm, Price 

7000 00 e/- 
21 7000 36 8/6 
=1 7000 60 8/8 
20 7000 80 8/. 
31 8600(15.M,1.)6 8/6 
SI 71541 36 6/6 

811(ptied Ours hoped. 
Mee in it. Omit Price 

5 x 3 
5 x 3 
ñ x 

0 x 3 
0 x 6 

6000 
7000 
5000 
toso 
7000 

3 
3 
3 

26 
26 

7/8 
8/- 
8/8 
9/e 

10/- 

Diameter Sew. hoped. 
M inch.. M line In ohne Prim 

31 
4 
4 
4 
4 
4 

91.00 
6000 
7000 
7000 
9000 
7000 

60 10/G 
3 8/- 
3 ele 

23 11/8 
36 10/8 
as 11/- 

dlltptioa) Oawe Impel. 
Ms* M Time M oha. Pede 

6 x 
B x 4 8x4 
6 x 4 
6 x 4 

0000 
6000 
7000 
6600 
9600 

25 
3 
3 
a 
3 

11/- 
8/8 
91- 
8/8 

10/- 

Diameter Gavle 
in inches in linse 

5 
6 
6 

s 

9500 
6000 
6000 
7000 
7000 
7500 

6i1fpfi el Base 
Size M line 

7 x 39 
7 x 4 
7 x 4 
tl x 21 
8 x 21 

950U 
7000 
6500 
6000 
7000 

hoped. 
in ohms Price 

Diameter 
in indue 

Bore 
in line 

loped. 
M ohms Pris 

35 11/8 6 8600 3 0/e 
3 8/- 6 9600 3 10/8 
6 8/- 6 9500 6 10 /6 
6 8/8 6 10000 3 11/6 
s 8/6 69 7000 a il /- 
6 o/. 64 8600 t Ille 

/mped. Elliptical Bare /apes. 
M ohms Prise ui.. in ¿4m. M ohm. Pries 

3 10/e 8 x 21 5600 D 9/e 
3 10 /- 8 x 21 9600 3 10/- 

lo/e 8 x 29 9500 4 10/- 
8/e 8 x 29 9500 6 10/- 

b 6/- tl x 6 6000 s 8/6 
ALLOW 0/- each Speaker for portage and packing and oleane ,p elfy the exact requirements -the nearest available roui b. sent. 

OVER 50,000 SOLD AND STILL THE DEMAND 
CONTINUES FOR OUR "HEAVENLY TWINS" 

Ask for a demonstration In the shop. 

"CAPRI" 
Sensitive I 

Super -selective I 

Superb 
Speaker I 

NOW ONLY 
79/6 

(2/- P. & Pkg.) 
Pocket Super - 
het MW and 
Droitw)ch LW 
Size 48 x 29 x 111n. 
Constructional data 1/9 Post free. 

The best and 
easiest transistor 

build- yourself 
sets available. 

Send S.A.E. 
for FREE 

PARTS LIST 

f First Grade 
MULLAR]) 
Transistors 

Diode(s) and 
all components 
BRAND NEW 

and 
GUARANTEED 

Choice of a dozen sta fions 
in daylight'.. 

THE "CONTESSA" 
"QUEEN OF THEM ALL" 

ONLY f 9.19.6 
(3/6 p. Sr pkg.) 

PORTABLE and CAR RADIO 
2 WAVEBAND SUPERHET 
Construction manual 2/10 Post 
Free. 

Inclusive pria for ad &escalated components, eue, battery 
and instruction Book complete in every detail. 
ANY PARTS BOLD SEPARATELY ON THE 

13UILD- AS- Y011-604 SCHEME 

CONTESSA £9.19.6 pig psj 

CAPRI next,,. 79/6 P.'g 1 ; 

Gang 
SELECTED BARGAINS 

Beautifully 
Doubles -tuned Transist Condensers, 

terrox ifp'sQUO, 4 0 k % , 5/6 pair; transistor sub men 7 imm coil 
Magnavox 

4/0. 
Crystal 

he et Plessseey Brayhead turret tuners 34/38 Me /s, valved 8/6 each: 3 watt Stereo Amplifiers, complete, ready to switch on 79/6: Sentercell rectifiers R3/2D- D3 -2-1Y 2g/8 each. DIODES -0A70 0A79, OASO, CG46H. OD10. 2/- each. TRANSISTORS: Set of 6 (RF and LF) including 1 watt matched pair, heat sink and diode, 13/8 the set; 0C45 4/6. PXA101 3/9, A)P116 4/8. Submin. Germanium diode 1/3, M.1 diode ed. each. Silicon diodes, 200 p.l.v., 200 mA, 1/- each, 400 p.l.y. 300 mA. 2/8 each. Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -our stocks move top quickly! Kindly make provision for additional postage and packing charges to avoid delay. Terms': Cash With Order or C.O.D. on Orders over 16/. 
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6- TRANSISTOR 2 -WAVE SUPERHET RECEIVER 

MODIFICATIONS NOW AVAILABLE FOR 500 mW OUTPUT 

ROD AERIAL -RA2W 
6 in. long, / in. diameter, connections to tags 
on Coils. For 208pF tuning capacity. Complete 
with Cor Aerial Coil ... ... ... .., 12/ 6 

OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176pF tuning capacity, L.W. 
by extra padder ... ... 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... 5/7 

(2 required) 

3rd Stage- P50 /3CC 6 /- 
DRIVER TRANSFORMER -LFDT4 9/6 
OUTPUT TRANSFORMER -OPT1 10;'6 
PRINTED CIRCUIT -PCAI ... 9/6 

I response to many requests we have redesigned the output stages to give 500 mW and to enable 

a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate 
leaflet available on receipt of stamp. 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS ... 2/- 

TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 3- TRANSISTOR, 500 mW 

OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... ... 63/6 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

HOUSING 
HI -FI? 
This is one of a wide range of furniture for 
every hi -fi purpose- speakers, equipment, 
tapes and records. Soundly designed, superbly 
finished, sensibly priced. Send for illustrated 
catalogue and name of local stockist. 

One of the Record Housing range of 25 models 

Lowline Five: 36 gns. 

(Dept. P.W.2), Brook Road, London N22. 
Telephone: BOWes Park 7487/8 

AMATEUR RADIO COMMUNICATION IS OUR BUSINESS! 

HAMMARLUND Leading 

Short Wave Receiver manufacturers in the U.S.A. 

now make available their latest range through 

K.W. ELECTRONICS ... 
... presenting the HAMMARLUND HQIOOA 

General coverage 540 
Ko(s -30 61c /e in loor 
bawds. Band -spread taci- 
litics for amateur and 
other bands, BYO, 
Noise Limiter. "Q" Mul 
tiplier, 10 tubes. Provi- 
sion for phones and 
loudspeaker (3 ohms). 
Complete with "S" 
Meter NO (clock extra 
if required). 

Who Modela in Stock: 

HQ1451 General Coverage and Band Spread, 11 tube double 
conversion euperhet .. .. .. .. .. .. £110 

HQ180 General Coverage and Band Spread, 18 tube triple 
conversion superhet .. .. £170 

HQ110A Amateur bands only, 12 tube double conversion euperhet £100 

HQ170A Amateur bands only, 17 tube triple conversion superbet.. £140 

ECM Amateur bands, S.S.B. transmitter. 150 watts P.E.P. 
eyat.al tiller. Voice control, on-contained power supply £175 

The World at your fingertips 

WRITE FOR DETAILS TODAY - EASY TERMS AVAILABLE 

K.W. ELECTRONICS Ltd. 
I HEATH STREET, DARTFORD, KENT 

Td: Dartford 25574, 21919. Cables: KAYDUBLEW, Dartford 
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RI 
R2 
VRI 
CI 
C2 
C3 
TI 
SI 
MRI 
VI 

COMPONENTS LIST 
5.6k S2 3W 
5k 3W 
50k 12 wire -wound potentiometer 
2µF electrolytic 250V 
2µF electrolytic 250V 
I000pF ceramic 600V 
Incerstage transformer I : I 

Toggle switch s.p.s.t. 
Rectifier 250V 50mA 
Neon tube 200V 

in series with the negative lead as shown in Fig. 4, 
- no mains transformer is necessary. 

Uses of Neon Oscillators 

Neon oscillators may he found in old television 
sets, operating the timebases. Under these circum- 
stances the lower portion of the waveform only is 
used to avoid distortion due to its exponential 
nature. In recent models gas -filled or " thyratron " 
triodes have been used instead. They are ideal as 

Fig. 5: 

Mounting 
bracket 

Constructional details of the unit. 

general purpose oscillators for testing radio recei- 
vers, amplifiers etc. They are of particular interest 
to readers possessing oscilloscopes. 

A Practical Design 
A practical general purpose oscillator which was 

built for less than £1, using surplus components 
and spares from the "junk hox" will now be 
described. This oscillator was designed to operate 
at audio frequency in the range 500- 2,000c /s. 

The whole unit was made on a panel of 18s.w.g 
aluminium measuring 6in. z 4in. In the centre of 

the panel a hole is 
drilled for a variable 
resistor (50k11). 
Above this a s.p.s.t. 
toggle switch is 
mounted, and below 
the 50kí2 variable, a 
coaxial socket (used 
for TV aerial sock- 
ets), is mounted. 
Below the coaxial 
socket, the neon is 
placed. This serves 
also as an indicator 
as to whether or not 
the unit is operating. 
The toggle switch 
(SI) controls the 
mains input and the 
50k12 variable (VR I) 
is a frequency con- 
trol. 

961 

Frequency 

Output 

Indicator 
e e 

Fig. 6: The front panel lay- 
out of the unit. 

The coaxial socket is for the output and the 
wiring is shown in Fig. 5. The underside view of 
front panel and mounting brackets are shown in 
Fig. 5. To avoid " live" output sockets an inter - 
stage transformer with a ratio of 1:1 was used as 
shown. 

The output can be checked by connecting a loud- 
speaker with output transformer across the coaxial 
output socket. When using the oscillator into a 
high impedance input (i.e. mike socket on a tape 
recorder) always use screened coaxial cable to 
avoid hum pick -up. It is advisable to include a 
60mA fuse in the negative lead in case the neon or 
the capacitor CI should break down. Note that C3 
must be a 600V working component to avoid 
leakage losses. 

Practical Circuits for Electric Guitars 
-continued from page 942 

control VR3 must therefore be adjusted with 
discretion if an existing guitar amplifier is being 
used. 

A Guitar Amplifier 
Since all the tone controlling can be best effected 

at the guitar pick -ups, further tone controls are 
superfluous. 

A combination of the control circuits given in 
this article, the tremolo /preamplifier of Fig. 4 and 
the power amplifier of Fig. 5, will provide a 
complete electric guitar amplification system. 

The power amplifier employs a Brimar 6BR8 
triode- pentode which functions as a first amplifier 
and phase splitter. The output stage uses two 
EL84's in ultra -linear push -pull, providing a maxi- 
mum undistorted output of 10 -12W. For guitar 
work this output can be taken up to peaks of 15W 
or so without appreciable distortion. The ampli- 
fier has negative feedback between the output and 
the cathode of VIA and it is most important that 
this is included and, of course, in the correct phase. 

The output transformer in the original design 
was a Radiospares EL84 type which is supplied 
with wiring instructions for correct phasing of the 
negative feedback- 
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BOOKS REVIEWED 
ELECTRONICS EXPERIMENTS AND PJIOJECTS 
By Len Buckwalter; 128 pages, 5'- ins x 8; ins. Price 25s. 

ELECTRONICS FOR THE BEGINNER 
By J. A. Stanley; 190 pages, 5; ins x 8; ins, Price 25s. 

Both published by W. Foulshaw & Co. Ltd. 

THESE two interesting American books have 
now been published in the U.K. and each 
contains an introductory chapter specially 

written for the English reader. This is a very 
sensible idea, since a novice is likely to be mislead 
or confused by certain Americanisms, while it is 

also most important to draw attention to the 
difference in the legal position with regard to the 
use of transmitting apparatus in this country as 
opposed to the U.S.A. Thus the English reader is 

advised not to build the oscillator and simple 
transmitter described in these books, but to treat 
these particular articles purely as a theoretical 
study. However such qualifications hardly diminish 
the value of these books to beginners on this side 
of the Atlantic. Both authors have adopted a 
friendly conversational style, and this helps to 
create the right atmosphere between teacher and 
pupil. 

With the absolute beginner in mind, it is very 
difficult to decide which volume should take 
precedence, for each provides in its own particular 
way a valuable initiation into the field of 
Electronics. 

Whereas Electronic Experiments and Projects 
sets out to give an understanding of the elementary 
principles by means of simple experiments that 
can be performed on the table at home, 
Electronics for the Beginner deals with the 
building of equipment -not so much for finding 
out how things work, but rather more for the 
enjoyment the completed equipment will provide. 
Actually, to be more correct, this latter book 
should be entitled " Radio and Audio for the 
Beginner " because the equipment descnibed is 

limited to radio receivers and audio amplifiers. 
Electronic Experiments and Projects conducts the 

reader through a series of experiments, most being 
performed using a piece of perforated hardboard 

-. as a " breadboard ". Only a small number of 
commonly available parts are needed and as all 
electrical connections are made by clips the only 
tool required is a small screwdriver. 

'" The earlier experiments involve the use of simple 
home -made circuit elements of R, C and L. Simple 
tests with a crystal diode and a transistor demon- 
strate the action of these semiconductor devices. 
Then follow a variety of experiments (or perhaps 
the term " projects " is here more applicable) 
which put into operation the basic ideas. These 
devices range from a simple telephone and a radio 

_ receiver to electronic devices for detecting such 
quantities as light, moisture and heat. The book 

-« concludes with details of how to make a simple 
computer for multiplication and division. 

The arrangement of each article follows a stan- 
dard pattern with sub sections entitled Preparation. 

Setup, Operation, Conclusion and Parts List. Each 
experiment is illustrated with a photograph of the 
complete breadboard set -up, a layout diagram and 
a circuit diagram. 

The essentially practical character of Electronics 
for the Beginner is indicated by the first Chapter; 
this is devoted to tools and soldering. The second 
Chapter " Building a Trap for Radio waves" is 

not as one might suppose concerned with a high Q 
rejector circuit but deals with the constructon of an 
aerial system. Next, a simple crystal receiver is 
fully described so that the reader is very soon 
equipped for " listening in ". 

But having wetted his appetite, the beginner is 

not allowed to proceed too far on the construc- 
tional side before being given some essential basic 
information regarding components and symbols 
and the art of circuit reading. Then he is better 
equipped to continue the exploration of the 
remainder of the book, and as his mood and fancy 
takes him, may direct his attention to the realms of 
world -wide radio or to hi -fi and stereo. The 
instructions for building the various equipments 
are clearly written, well illustrated and are well - 
nigh foolproof. For example, the wiring -up is in 
every case detailed wire by wire.-D.D.R. 

TRANSISTOR INVERTERS AND CONVERTERS 

By Thomas Roddam; published by IIife Books Ltd. 
240 pages. 201 diagrams. Price 42s. 

DOUBTS that have existed in this reviewer's 
mind concerning the desirability or logic of 
giving a fine distinction to the terms 

" inverter " and " converter " have not been 
entirely dispelled by Mr. Roddam in his excellent 
work dealing with transistor circuits for a.c. to 
d.c. or d.c. to a.c. conversion. 

Why not simply use the term " converter " and 
qualify it by the adjectival use of " a.c. to d.c." 
or " d.c. to a.c." as the case may be? 

This is not, of course, a criticism that one can 
level at the author personally, since he is using 
words already generally established in electronic 
engineering, but I feel this opportunity of drawing 
attention to another unfortunate choice of terms 
must not be neglected. 

The opening chapter of Transistor Inverters 
and Converters surveys all the present sources of 
electrical power and suggests that the omni- 
presence of a.c. is perhaps only transient, since in 
the future the distribution of power may be 
performed more effectively by d.c. mains circuits, 
This prospect, in addition to the existing quite 
considerable requirements for operating various 
types of apparatus from low- voltage d.c. supplies 
gives a further emphasis to the relevance of this 
book. Having assured us of the indispensability 
of these devices the author commences his detailed 
discussion. 

-continued on page 966 
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HAWAIIAN PORTABLE RECORD 
PLAYER 

tees k unique pick -up 
unit, turntable and - 

speaker to give amazing 
volume and reproduc- 
tion without the use of 
valves or transistors. 
Battery operated, plays 
up to 1lín. record at 33' is 
or 45 r.p.m. 
Separate fine 

e ed and vol- 
ume 
45 r.p.m. adap- 
tor. Plastic 
cabinet. Fully 
waterproof 
with carrying 
handle and record storage compartment. 
Size Stu. z Skin. deep. Weight 
2 lb. 9 oze. PRICE ß5.9.6 00000 0000000000 
TRANS. RADIO TUBULAR SPEAKER 

Booster Speaker. 
Plugs into ear- 
piece socket of 

st radios and 
tape recorders. 

1 a Gives double the 
volume and 
hi-fi stereo effect 

that will amaze you, size P, a P. 
Approx. 9 z 211n. PRICE 25/- 1/9 

12 to 150v. VIBRATOR 
100mA output, double choke smoothed, 
bridge rectified. Spare vibrator, fuse wire, 
battery clip., indicator bulbs. Absolutely 
Brand New in Maker'. clarions. 

SD 
P. P. 

/- / 
+ 4 0 0 0 0 0 0 0 O 0 0 0! 0 0 0 0 

HOOVER ROTARY TRANSFORMERS 

12v. input, 500v. out- 
put at 65m or 6v. 
Input 250v. output at 

PRICE 9111 
P. 

3/P - 1' S' - 
PORTABLE MAINS SOLDERING 

IRON 

00.00000' 

30 watts. Features removable handle that covers tip and barrel. Complete P. A P. 
with lead and plug. ONLY 1216 6d. 

VARIABLE RESISTORS 

wire wound linear 
potentiometer (illustrated). 

2/9P.dP. 
.7 iJ. 

608 Pots. 2/3 P. a P. 
dd. 

METER TEST KITS 
Comprising insulated leads and teat prods, 
Insulated croc clip. and meter terminal con. 

dors. All contained in plastic hold all. 
9/11 1/35 

P. P ds 
Te.t.4 /11 P. P. 

SPECIAL OFFER - 
CONSTRUCTORS' PARCEL 

Any three transistors (not Mat Alloy). 
Any etc Highetab resistors (state value req.). 
Any four valve holders and one surprise Item. 
Plus one portable mains soldering iron. 
All ror 30/- P. & P. 1/3 

o 

0 

0 

o 

o 

0 

O 

0 

o 
o 

o 
0 

PRACTICAL WIRELESS 

This month's 
bargain 

963 

t 

SUPERHET RADIO CHASSIS 
These well -made chuta were made for the 
Government for Forces entertainment 
with 6K8 6K7 6Q7, OVO. 
Choke smoothing slow -motion 
tuning, !Anted scale, ®lias r' 200.550 metres. 
BRAND NEW, 
ONLY 57/6 

Post 5/- 
Cabinet with Rin. 

toe5terf27/6 
P3/P. 

40000000o00000000000o. 
STREAMLINE MICROPHONE 

Omui -d leertlonal 
response 60. 10,000 
ere. Output level. 

z B. Built -In on toff switch 
Provision for conversing to 
hand held, cord suspended or 
stand mike. Attractive eatin 
chrome Wall. 

Microphone 35/- P. t P. 1/6 
Desk Stands 7/6 P. & P' 1/9 

Floor Stands Available 

TRANSISTOR SALE 
Motard GC 44 9/11 P. a P. 3d. 
Millard OC 45 5/11 P. & 1'. 3d. 
Mollard OC 71 2 /11 P. & P. 3d. 
Mollard OA 81 1/11 P. & P. 3d. 
Edi,wan XD20 Germanium 

Modes 1/11 P. A P. 3d. Transistor Holder, 3 Pli, .11d, each P. A P. 3d. 
MICRO ALLOY TRANSISTORS 

Mat 100 7/9 
Mat 101 8/5 
Mat 120 7/9 
Mat 121 9/g 

Above MAT'. Postage Paid. 
Ferrite Slab Aerials, suitable for Transistor 
Sets 8/. P. & P. 6d. 

RADIO HEADPHONES 
Balance armature type 

P, a P. 21015/11 

HIGH IMPEDANCE PERSONAL 
LISTENING EARPIECES 

Suitable for all types of crystal sets and 
transistor sets 
Complete with plug. 5/11 P. & P. Od. 

000000 
LEAD ACID 
ACCUMULATORS 

(Unepillable) 
2 volts 16 A.H. Brand new. Size 
4 z 7 z 21n. 4/12 each, 3 for 12/6. 
P, & P. 3 /.. 

CRYSTAL SET 
With ear -piece and .. 
headphones. 

9/11 f;9"" 
000000 0 0 40 00 0 0000 0 00 000O0 

TRANS: 

Cash with Order. No 
C.O.D. Under 61.10.0. 

TRADE SUPPLIED 

0 

00'0000000000 

TEST SET 252 
Range 20.88 no e in 4 
bands. Vernier timing. 
Optional pulaedoutput 
with tine tuning 50 c/a 
mains operation. Noise 
generator. Strongly 
made, with metal 
carrying case. Contain. 
many valuable component.: 9 valves, full wave 
rectbler unit. 3 crystals. Meter, Matra trans- 
former, numerous switches, 421. P. P. 
chokes. condenser., etc. 

HEAVY DUTY RF CHOKES on STAND 
Suitable for transmitting circuits. 

P. A P. 1/6 4111 
MOVING COIL HEADPHONES AND MICRO- 
PHONES ATTACHED. Suitable for 
19 set. Not new. P. & P. 2/9 5111 

oo.000 
THREE IMPORTANT RADIO BOOKS 
22 'Tested Circuits using Moro Alloy Transir 
tore, 5/6. 
Tested Short Wave Receivers using mata, 9 /C, 
Tented superhet circuit for short wave eoa- 
muoication receiver using Mats, 6/6. 

WAVEMETER CLASS D No. I 
Complete with wooden carrying case. Battery 
operation. Few only. Price 86/- clue 6/- P. a ]' . 

COMPONENTS 
MINIATURE WIRE WOUND RESISTORS. 
8 0, 000 and 1000. Ideal for use in tut meters. 

2 /11 each 
FULL WAVE HEAVY DUTY METAL RECTI- 
FIERS, 250v: 1OOmA. 6 /11 each 
SMOOTHING CHOICES. lOOmA, 10-90E teals- 
tame 450 ohms. Sturdy metal caw, 

4/11 P. a P. 2te 
SMOOTHING CONDENSERS. TCC metal 
enclosed block condenser, 43, 24, if la. with 
terminale. emFd, 390v working. Suitable for 
cross-over unite. 9/11 P. a P. 1/6 
MAINS TRANSFORMER. Maine standard 
primary 260. 0.250v, 80mA, 6.9v. volts at 
4 amp.. 5 vole at 9 saga. Both tapped at 4v. 

18/11 each P. 5 P.9 /6 
As above 960, 0.350v. sec. 19/11 P. a P. 2/0 
FILAMENT TRANSFORMERS. 260 -250v. 50 
e5 primaries. 6.3v. at 2 amps 6/11 P. a P. 1/3 
PAYOLIN TAG STRIPS (14 tags). Double way. 

1/8 each I'. a P. Oct. 
7 WAY TAG STRIP. Sd, each P. & P. 3d. 
PANEL MOUNTING PUSE HOLDERS. Rosati - 
fally made, plastic, sturdy construction. 

2 /11 each P. a P. 5d. 
ELECTROLYTIC CONDENSERS. O.6mFd. TCC 
500v. working. 1/- each P. a P. 3d. 
OCTAL MOULDED VALVE HOLDERS, 8d., 
3 for 1 /8. 807 valve hoidens, 9d., 3 for 2/. 
B70 valve bolder., ceramie moulded with 
smeening skirt, 9d., 9 for 2 / -, P. A P. ou each 3d. 
CONDENSERS. Variable Condenser sold di- 
electric. 0005mFJ. 2/8 P. a P. 9d. 
TRIMMERS. 0.75OpF mar- 9d- P. A P. 3d. 
CONDENSERS. 50 mFd electrolytic reversible 
12v. working. 1/8 P. a P. 3d. 
lmFd CONDENSERS. 180v. working. Suitable 
as euppreasore. 1/11 P. a P. 9d. 
470p1 10% tolerance. 760 working. 

7d. P. a P. 3d. 

MORSE KEYS 
Morse Rey assembly No. 
9. Rey with base, cover 
and terminals. Complete 
with lead, lack plug, and 
connector. 
BRAND 

D 
P. ar. U'II 23 

J J 0 0 0 4. 

! 

OPERATORS' UNITS 
A host of valuable components (block eon - 
denser, Jack plug sock et. etc.). 
ONLY 1111 EACH P. a P. 1p 

PERSONAL CALLERS WELCOME AT OUR NEW BRANCH BELOW 

SONA ELECTRONIC CO (DEPT PW2) 
BRIGGATE HOUSE, 13 ALBION PUCE, LEEDS. TEL: 3470 

FREES FREE! 

WITH ALL ORDERS 
OVER SECS 

YOU WILL RECEIVE 
A PORTABLE MAINS 
SOLDRRIEC IRON. 
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"THE CONSTRUCTOR'S PARADISE" 

BEAR HUDSON LTD. 
63 GOLDHAWK RD, SHEPHERD'S BUSH, LONDON, W.12 Luz, 8581 

Now open at I I JERDAN PLACE, FULHAM, LONDON, S.W.6. Phone: EEL 3405 

COMPONENTS - HI -FI - BOOKS - SERVICE 

24 -HOUR MAIL ORDER SERVICE with all goods guaranteed. 
* FREE POSTAGE on orders over 20 / -; add 1/- postage it under. 

* LOWEST PRICES FROM BULK PURCHASING AND MANU- 
FACTURING 

SPECIAL MICROPHONE OFFERS 
"Planet" SUPER X -TAL MIKE 

Fantastic value. Beautifully made modern styled crystal 
mike in strong plastic housing. With approx. 511. sheathed 
cable and miniature jack plug. Response 50 to 13,000 c/a 
Bich impedance. t.uarante ed. List price 30/ -. 

TSL Mk. II "STUDIO 
SPECIAL" MOVING -COIL 

Designed for profes 
sional quality repro- 
duction 
With improved diaphragm and coil 
assembly. Complete with Eft. cable 
and non -slip base. In elegant "sound- 
flow" contoured case. Sensitivity - 
1mV per micro -bar at 1,000 cis. 
Completely smooth response from 40 
to 15,000 cis. Output impedance - 
SORO. Pattern- spherical lobe. 

Gyp plastic 
with plated 

ramal 

79/6 

TSL 14k. 2 THREE CHANNEL MIXER 
The most popular low -priced 
mixer ever madel Can be 
used with any tape recorder. 
Complete with colour -coded 
plugs, modern controls. Gold 47'6 hammer finished steel case. 

HLP.2 CROSSOVER NETWORK 
For frequency bass and treble speaker 47'6 ysteom. EnenUat t. portent hi-6 
reproduction. 

SPECIAL PRICE 

12/6 30/- 

BOOKS FOR 

TRANSISTOR 

CONSTRUCTORS 

184 Tested Transistor Cie- 2/6 cuita using Modules. 
Post free 

142K 
Shortwave Mi. 

Ss Receiver Circuit using ae 
MATO Post free 

Hupeorhet - 6/. 186 wave 
Tested 

and CmmuniShorton- / 
Lion Receiver Circuits Post free 
using MATS. 

Send 6d. for fail catalogue of Bernards 
Books. We stook the Pasta You Need 
lot the Circuits tool 

BEST OF ALL 
B.H. "HI -FI 14" 
with integrated 
tone controls and 
mix facilities 
A real break - through In hl-C value! This superb amplifier 
designed by Dr. W..1. May incorporates valuable features 
including two high gain inputs, each with its own volume 
control to permit mixing! Multiple neg. feed -back loops 
can be varied. Robust design using quality components 
means depepdability at all times. Frequency reeponse- 
25- 35,000 cis ±2dB. Separate bass and treble cut and 
lift controls. Output -3 or 15 ohms. With punched 
chassis, valves and instructions. 
FANTASTIC VALUE AT THE PRICE! 

Complete kit of 9.6 Built and 
parts ar desoribad £ 7 tested 

ELMS B.9 

SLIMLINE POCKET 
MICRO RECEIVER 
On small, you can hide it in 
your hand, yet has fantasti, 
power and sensitivity. With 

all parts and special 
earpiece come to ... 496 
We supply all Sinclair designs. 

MAKE YOUR CRYSTAL 

P.U. REAL HI -FI WITH 
THE TSL CONSTANT 

VELOCITY EQUALISER 

Orders by post to BEAR HUDSON LTD., Dept. PW.2, 63 Goldhawk Rd., London, W.I2 

This re- 
markable 
new TBL 
devel- 
opment 
enables 
quality 
almost as 

good as the 
finest profes- 
sional mag- 

netic pick -ups to be obtained from 
crystal or ceramic types. With it, even 
cheap record players become tint -class 
instrument. With good equipment 
results are astonishing. Ideal for B.B.R. 
Collars, Garrard and Acos. With plugs 
for mono or etereo. 3 years' 30/- guarantee. Ready for nee. 
Thousands sold. POST FREE 

TRANSISTOR OPPORTUNITIES 
00.71- special offer, 8 /9; OC.45, 5/6; 
OC.44, 6 / -; 00.169, 8 / -. MAT 100 or 
120, 719; MAT 101 or 181, 8 /6; ADT.140 
with 500 Mc /s cut -off, 16 / -. 

40,000 Readers CAN'T BE WRONG! 
This is the approximate number of readers who have purchased and use our 

catalogue, and the number grows daily. The reasons are not hard to find, 

but to highlight a few: 200 Pages, over 800 

Illustrations, over 5,000 Components des- 
cribed and priced (all except 14 actually in 

stock) backed with a By- Return Mail 
Order Service. 

Post Coupon Today 
with P.O. for 4/- 

To'include P. & P. L 

PLEASE WRITE YOUR NAME AND ADDRESS IN BLOCK CAPITALS 

NAME 

ADDRESS 

HOME RADIO LTD., Dept. PW, 187 London Rd., Mitcham, Surrey 
1 
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Tape Deck 

A NEW tape deck made by Lorlin Electronic Co. 
Ltd.. has recently become available in two or 

four track models. The deck employs three motors 
and can be operated at three different speeds. It 
can accommodate spools up to Tin. in diameter and 
when running a tape -controlled brake tensions the 
tape evenly from beginning to end of the reel. 

Two models of the tape deck (type SB.26) are 
available, costing 31 and 39 guineas. The manu- 
facturers are Lorlin Electronic Co. Ltd., 23 
Wardour Street, London, W.1. 

A.M. /F.M. Radiogram 
BAIRD Television Limited have recently intro- 

duced a new radiogram, the model 286. The 
receiver on this model tunes over the whole of the 
medium waveband and to the Light Programme on 

long waves. F.M. transmissions are 
received from 88 to 100Mc /s. 

The gram unit incorporates a four - 
speed autochange record deck which pro- 
vides good quality reproduction through 
the 8in, round loudspeaker, which is 
housed in a sound chamber at the right - 
hand side of the cabinet. 

The price of the model 286 is 57 
guineas and the makers are Baird Tele- 
vision Limited, Seymour Mews House. 
Wigmore Street, Loudon, W.I. 

The Baird Model 286 

a.m. /f.m. radiogram 

Seven Watt Record Player 

THE new Encore record player from Pam has 
been designed to give better -than -normal 

reproduction from a portable record reproducer. 
Its features include a new Monarch BSR -UA.I5 
four speed autochanger (taking all sizes of records) 
and a crystal pick -up. 

The circuit of the Encore (Model 5206) delivers 
an output of 7W through a 61in. diameter speaker. 
Three controls atop the attractive cabinet give 
separate bass, treble and volume control of the 
output. 

The price of the Encore record player, which is 
made by Pam (Radio and Television) Limited. 295 
Regent Street, London, W.1., is 25 guineas. 

Pam's new 7W record player 
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Professional Tape Recorder 

THE Nagra IIINP is a Swiss -made portable tape 
recorder of professional standards and capable 

of studio quality performance. 
The transistorised circuit operates from self -con- 

tained batteries or from a mains unit. The tape 
deck provides for a choice of three speeds, 
3 }in.p.s 7}in.p.s. and 15in.p.s., and at the highest 
tape speed the frequency response is 30c /s to 
18kc /s. 

The Nagra IIINP tape recorder is manufactured 
by Kudelski of Switzerland and the U.K. agents are 
Livingston Laboratories Limited, 31 Camden Road, 
London, N.W.I. Its price? -£340. 

The latest communications receiver 
from Hammarlund 

February, 1964 

This is the Nagra IIINP portable tape recorder 

General Coverage Receiver 

THE latest general coverage receiver to come 
from the Hammarlund Manufacturing Com- 

pany, is the type HQ- 180AX, an improved version 
of the HQ-180A. This receiver features 11 fixed 
frequency crystals in addition to the v.f.o., six of 
which are plugged in on the face of the instrument, 
the remainder being reached through a hinged, 
compartment in the cabinet. An unusual feature of 

the HQ -180AX is the facility for compensating for 
minor frequency variations of the crystals by 
means of a ±3kc /s vernier tuner control. 

Complete technical data of this new communica- 
tions receiver may be obtained from the U.K. agents 
for Hammarlund equipment, K. W. Electronics 
Limited, Vanguard Works, 1 Heath Street, Dart- 
ford, Kent. 

BOOKS REVIEWED 
-continued from page 962 

First, the two principal circuit elements, the 
transistor and the transformer, are in turn closely 
examined and their characteristics analysed; they 
are then brought together in subsequent chapters 
where various forms of single- ended, push -pull, 
bridge, sine -wave and driven inverter (or converter) 
cricuits all receive thorough attention. 

Without doubt a valuable reference source for 
design engineers, this book will also be of great 
interest to many others who seek more than a mere 
surface knowledge of the subject.-F.E.B. 

AUDIO AND ACOUSTICS 

By G. A. Briggs, with James Moir; published by Wharfedale 
Wireless Works Limited, Idle, Bradford, Yorkshire. 
168 pages, 8; in. it SI in. Price 10s. 6d. (11s. 6d. post free). 

ANY readers have seen, or have on their 
bookshelves, a book called Sound Repro- 
duction. This, published originally in 1949, 

was an enlarged version of a booklet Loud- 
speakers, but covering a larger field. It was, in 
fact, the forerunner of the now well known series 
of audio books by G. A. Briggs. The author's 
unconventional style and his method of present- 
ing facts and data in a most readable form caught 
the imagination of audiophiles and Sound Repro- 
duction eventually went into three editions. 

In 1962, when Sound Reproduction ran out of 

print, it was decided not to reprint again, or to 

bring out a revised edition, but (in the words of 

the author) "to divide and conquer and have two 

or three modest volumes instead of one huge tome 
running to several hundred pages." 

Audio and Acoustics is the first in this 
programme of revision and, as the name suggests, 
concentrates mainly on the problems of acoustics. 
Although some of the material is taken from 
Sound Reproduction much of it is completely 
new and those who found the original book of 

value will certainly not be wasting their money in 
purchasing this new publication.. 

A very informative historical section deals with 
audio and acoustical developments, ranging from 
Edison's phonograph of 1877 to modern 
demonstration rooms and transistorised videotape 
recorders. This leads into chapters on the Ear. 
Resonance, Echo and Reverberation and Room 
Acoustics, all of which provide hard facts and 
food for thought. Other sections cover Free -field 

Sound Rooms, Transient Response, Stereo, 
Concert Halls and Studios and Live /Recorded 
Tests. 

As the author points out, there is a growing 
interest in the acoustic aspect of sound, and in 
any audio set -up the real final link in an audio 
chain is not the loudspeaker system but the 
acoustics of the listening room. Therefore, this 
aspect requires more attention than that to which 
it is generally given. -W.N.S. 
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TOP QUALITY -LOW COST / C R tAMATEUR RADIO EQUIPMENT 
BUILD YOUR SHORT WAVE LISTENING STATION WITH CODAR -KITS. 

CR 66 COMMUNICATIONS 
RECEIVER 

THE FINEST 
SUPERHET 
KIT EVER 
OFFERED 

* 
Frequency Range 
540 Kcis to 30-Mc 's 

in four Band - 
switched ranges. 
Electrical Bandspread. Coil Unit wired ready and I.F. Trans- 
formers factory aligned, no test equipment required. Tempera- 
ture compensated trimmers. Regenerative I.F. stage for maximum 
gain and B.F.O. Panel aerial trimmer, separate speaker switch, 
3 watts output for external 2 -3 ohm speaker. Separate cathode 
follower for tape recording etc. Valve line- up- ECH81, EBF89, 
ECC8I, EL84, EZ80, EM84 (Optional extra). For 200 -250 volt 
A.C. Cabinet size 16 x 64 x 84in. 
Complete Kit with I7 -page Instruction Manual 

Carriage 61 -. £ 1 8.5.0 
Tuning indicator parts with EM84, 1716. 

H.P. TERMS AVAILABLE 
CAN BE SUPPLIED READY BUILT, PRICE ON REQUEST. 

"S" Meter conversion kit available 

* P.R. 30 R.F. PRESELECTOR * 
Frequency range 1.5 -30 Mc %s. Substantially improves 

the performance of any superhet receiver. 
G4HZ writes . I am 
delighted with it, it improves my 
Eddystone 640 in all respects. 
The difference with the Pre - 
selector is fantastic, a wean 
signal on 15 metres about S2 
changed to S8. On the L.F. 
Bands, unwanted noise and 
mush is cut out. 
G3RIA writes .. . The results 
in conjunction with my Eddy- 
stone 888 are amazing. Signals ore twice as strong with much 
higher signal noise ratio. A frst -class product well worth the money 
The P.R.30 uses EF183 Frame Grid R.F. Amplifier and provides 
up to 20 dB gain. Features include vernier tuning, gain control, 
selector switch for either dipole or end fed antenna. External 
power supplies (obtainable from Rx). Smart styling in grey and 
black. Complete, ready for use, with all plugs, cables. 
Now available in two models. 
P.R.30 for external power supplies 180 -250 volts H.T., 6.3 volts 
'3 amp. L.T. (obtainable from receiver). £4.17 6 

Carr. 316. 

P.R.30X self p-,wered with internal power supply for 200.250 
volt A.C. Will provide 200 volts up to 25 M /a. and 6.3 volta 
I amp, for other accessories. £7.2.4 

Carr. 316, 

THE NEW CR 45 MAINS T.R.F. SHORT WAVE RECEIVER 
World -wide short wave reception, North -South America, India, Russia, Far East, Australia, 

amateurs, shipping, etc. 
* Separate electrical bandspread- * Three slow motion vernier drives. * Low loss polystyrene plug -in coils, factory aligned. * Dials calibrated in frequencies and degrees, * Power output 3 watts tor 2,!3 ohm speaker. * Valve line -up: ECC8IjEL84 EZ80. * Front Panel Silver and Black, control knobs Grey. * Provision for panel phone jack. 

Superb modern styling and Top quality components throughout. Complete CR 45 CODAR -KIT, with valves £7.c 5.0 and 3 Coils, 10-28, 25 -75, 60 -176 metres. Instruction Manual I I pages, less Cabinet Carr. 416. 
CR 45 Cabinet Silver Grey 12 x S) x 7in. with sliding door for easy coil changing and detachable louvred rear panel 28/6 Instruction Manual only 41- post free. Extra coils 419 each. 

CAN BE SUPPLIED READY BUILT. PRICE ON REQUEST. * THE MINI -CLIPPER * 
* Miniature I valve short wave receiver. 
* Low loss polystyrene 

plug -in coils, factory 
aligned. 

* Air spaced ball bearing 
condensers, 

* Provision to add two - 
transistor amplifier. 

* Battery lasts months, 

36'6 

Can be built in one evening, ready to switch on, to bring the 
fascination of Short Wave listening at very low cost. Complete 
MINI -CLIPPER CODAR -KIT, valve, and one coil 25 -75 metres, 
Instruction Manual 4 pages, 3716, carr. 216. Extra Coils 419 each. 
Electrical Bandspread available. Instruction Manual only 21 -, 
post free. 

* THE SUPER CLIPPER 
* Peak Performance short wave 

battery receiver. * Large precision dial, dual slow 
motion drives. * Bandspread on all (Bands, * High gain valve /transistor hybrid 
circuit, * 2 Mullard transistor amplifiers, 
pre -assembled and tested. * Low loss polystyrene plug -in coils, 
factory aligned. * Batteries last months. 

Easy to assemble, this famous Short Wave Receiver bring, s 
new world of listening pleasure to your finger tips. Complete 
SUPER -CLIPPER CODAR -KIT, valve, transistors, 2 Coils 20-60, 
55.180 metres. Instruction Manual 7 pages, 8816, carr. 216. 
Front Panel Silver Grey, 10 x 74in. 619 extra if required. Extra 
Coils 4'9 each. 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL DIAGRAMS. Some of the Top Quality names who supply material for CODAR -KITS . , , MULLARD, BRIMAR, JACK- SON, DENCO, ELECTRONIQUES, THORN, A.E.I. etc. etc.... only the best is good enough for the high CODAR stan- dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HGQ 
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FANE HIGH FIDELITY LOUDSPEAKERS 
Full flange of Heavy Duty Types for All Purposes 

ASSIS. EXTREMELY ROBUST tin. DIAMETER VOICE COIL ASSEMBLIES 

Model 30000 
Frequency 
response 

o.p.s 

Dope- 
dance 
ohne 

Maio 
resen- 
anos 
c.p.s 

Power 
handling 

watts 
B-M -S. 

Flux 
density 
gauss 

Total 
flux 

Maxwells 

Voice 
coil 

winding 

Diam. 
of 

Chassis 

Baffle 
Hole 

Nett 
weight 

lbs 

Retail 
Price 

122/10 Single 25 -5000 15 32 or 75 2) 10.000 100.000 Copper 121n. lita. 61ós. 5 gus. 

122/10A Dual 10 -15000 15 nor 75 20 10,000 100,000 Ahmmlelum 19íe llin. 61bs. 6 gus. 

122/12 Single 25 -5000 15 32 or 75 20 12,000 160,000 Copper 121n. 11ín. 610s. £6.15.0 

122/í2A Dual 30 -15000 16 ' 82 or 75 20 12,000 160,000 Aluminium 12ín. 11ín. Bibs. 57.19.6 

122/14 Single 25-5007 16 32 or 75 22 14.000 186,000 Copper 12ín- li1n. libe. 9 gas. 

122/14A Dual 30 -15000 16 32 or 75 32 14,000 186,000 Aluminium 121n. 111n. 7113e. 10 gns. 

122/17 Single 25-8000 15 32 or 75 26 17.000 228.000 Copper 121H. 111n. 1011ós. 811.17.6 

123I17Á Dual 30- 17000 15 32 or 75 25 17,000 226.000 Aluminium 121n. 111n. 1051bs. 512.17.6 

152/12 Single 25 -3500 15 30 or 75 3) 12.000 160,000 Copper 151n. 1301e. 8113s. 12 gus. 

152/12A Dual 30-15000 15 30 or 75 33 12,000 160,000 Aluminium 151e. 134in. Bibs. 13 gas. 

152/14 Single 26- 3500 15 30 or 75 22 14,000 186,000 Copper 151e. 13á1n. 9lbs. 14 gns. 

152/14A Dual 30- 15000 15 30 or 75 22 14,000 186,000 Aluminium 15in. 1351n. 9lbs. 15 gns. 

152/17 Single 25 -4000 15 30 or 75 25 17.000 226,000 Copper 151e. 1351n. 1241bs. 16 gns 

I52/17A Dual 30 -17000 15 30 or 75 25 17.000 226,000 Aluminium 15tH. 1341n. 12libs. 17 gns. 

_'H Sin. DIAMETER POLE PIECES 

153 Single 30 -3500u I 15' 40 or 75 40 14.000 375,000 Copper 151n. 1301e. 201óe. 18 gns. 

163 Single 20 -3000 I 16 30 or 75 60 14,000 375,000 Copper 181n. 1601n. 731óa 25 gns. 

AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS 

Manufacturers' enquiries to: Sole distributors to Wholesale and Retail Trade: 

FANE ACOUSTICS LTD. LINEAR PRODUCTS LTD. 
HICK LANE t BATLEY : YORKS. ELECTRON WORKS : ARMLEY : LEEDS 

7(.SirAts 
x 10.11P0 Iv Év1fSS.l1.l(ID 

TEL: TEM 1189 2 -4 EARLAM STREET, LONDON W.C.2. 

Near Cambridge Circus. A few minutes' walk from Leicester Square or Tottenham Court Road Underground Stations 
HOURS OF BUSINESS: 9 to 6. Saturdays 9 to I. OPEN ALL DAY THURSDAY 

SPECIAL OFFER- AMERICAN TBS RECEIVERS 

60-80 Me /s Crystal controlled. with 2 decibel meters for 115v. A.C. input. In Black 

Inavery good condition. 83.10.0 plus £t carriage and packing. U.K. only 
listed. 

CRYSTALS 
NOW AVAILABLE OUR 

NEW CRYSTALS LIST. Send S.A.E. 

U.H.F. AERIAL 
On 10 feet collapsible mast. 
Spring loaded in 1 foot 
tubular sections. Complete 
with 12 Met co -ax lead and 
rubber covered plug. 3 steel 
pegs and nylon guys. Can be 
easily lashed to existing TV 
aerials for modification to 
new frequency. 12/6 plus 2/6 

P. & P. 

TERMS OF BUSINESS 
CASH WITH ORDER 

VARIABLE AIRSPACED CONDENSERS 

150 pFd with 11n. spindle. 4/6 each. 75 pFd 
+ 75 pFd with lin. spindle. 4/6 each. 
Postage on either type 1/- extra. 

LT. TRANSFORMERS 
Fri.: 240 volts. Output 6.3 volts 5 amps. 

17 volts 
post 

amp. 9/6, post 2/ .v 
volts. 

240 
Output 

Output 8.3 volts. 2 amps. 5 / - post 2/-. 

TYPE 38 TRANS;RECEIVERS 
Brand new. Opera- 
ting on 7.4 to 9 

Mc /s, Trans /Recei- 
vers. Complete 
with headphones, 
throat microphone, 
junction box and 
aerial rods. Oper- 
ate on 150 volts H'I' 

3 volts LT dry 
batteries. Corn - 
plete less batteries 
and not tested. 
42/6 per set plus 6/6 post. 
plus 10/- post and packing. 

Or £4 per pair 

WIRELESS SET NO. 19 

Complete with original power supply unit 
for 12 volts input. Transmitter /Receiver 
covering 2-8 Mc /s and V.H.F. 240 Me /s. 
6 valve superhet receiver and 6 valves in 
Transmitter. Using LF. of 465 Kc /s. For 
volte and C.W. In good condition not 
tested. £4.17.6. Plus E1 packing and car- 
riage. Microphone and headset for this 
set 17 /6 plus 2/6 post and packing. 19 Set Var ometers, 17/6 plus 2/6 post and packing 
Control box for 19 set. 10/- plus 2/- post and packing. 
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Long Uves for the M.TY. 
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The receiver as it appeared originally. 

THE receiver described in the September, 1962, 
issue of Practical Wireless tunes medium waves 
only. However, it cah quite easily be modified 

to include long waves if this is required. Two 
methods will be found satisfactory and either may 
be adopted. 

The simplest arrangement is to 
capacity to give preset tuning of 
gramme on 1,500m, the original 
ferrite rod winding being used on 
both bands. Reception on the 
long wave band is then confined 
to 1,500m only. The second 
method is to provide a long wave 
loading coil and coverage is then 
about 1,100m to 1.750m, allow- 
ing reception of other stations in 
this band. In both cases the 
oscillator coil remains unchanged. 
the necessary extra capacity 
being switched in. 

Preset Tuning 

The circuit for this arrange- 
ment is shown in Fig. 1. When 
the switch is in the medium wave 
position mediarn wave reception 
is obtained difbefore. With the 
switch in the I wave position 
TC3 and C16 are in parallel with the medium wave 
aerial winding and the 180pF capacitor is across 
the oscillator coil. The usual tuning control acts 
as a fine tuning or manual trimmer. 

The receiver is sufficiently sensitive for this 
arrangement to give adequate volume in very many 
localities. The set is, of course, intended for 
reception of the Light Programme only on this 
band as mentioned. 

CI6 and TC3 need to total about 1,750pF and 

add sufficient 
the Light Pro - 
medium wave 

By J. G. Thompson 

MODIFYING THIS 
P.W. TRANSISTOR 
DESIGN FOR L.W. 
RECEPTION 

this can conveniently be obtained with a 1,600pF 
fixed disc capacitor and a 300pF or 500pF trimmer. 
VC1 provides 208pF and this allows further adjust- 
ment, since it is not very important where the 
Light Programme is found on the dial. It should, 
however, be possible to obtain 1,500m with the 
gang capacitor roughly half closed, this depending 
on the exact capacity of the 180pF oscillator 
capacitor and the coil core. On the long wave 

Ferrite rod-41 
aerial 

TC' <_, . 
, 
o o 

T36 c : 

rïÌ 
o l. 

ó10 
MW 

R3ÿ 

C3 

1807 

T 
1c2 

TC2 

. 
Fig. I: Circuit modifications to receive the Light Programme on long waves. 

band the position of the oscillator coil core has a 
great effect on frequency. If necessary slight 
readjustment may be made, followed by realign- 
ment on the medium wave band. 

It is feasible to obtain 1,500m at a marked point 
on the dial by adjusting TC3 and C16 and by 
including a further trimmer in parallel with the 
180pF capacitor. But tuning will still be restricted 
to the Light Programme only. 

If a few small fixed capacitors are to hand values 
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The chassis of the prototype receiver. 

may be selected to bring 1,500m within the swing 
of the gang capacitor. Capacitors can be tried 
experimentally by wiring them across VC! and 
from pin 4 of the oscillator coil to the positive 
line. 

Long Wove Tuning 

This method gives normal tuning and allows 
reception of one or two other stations in addition 
to the Light Programme on 1,500m. The circuit 
is shown in Fig. 2. 

The long wave loading coil, with TC3 in parallel, 
is in series with the existing medium wave coil. 
The base coupling winding is returned to a tapping 
on the long wave coil. The long wave coil is 
shorted out when the switch is in the medium wave 
position. With the switch in the long wave 
position the loading coil is in circuit and the 180pF 
capacitor and TC4 are in parallel with the 
oscillator coil. 

It is important that the tapping is near the 
" earth" end of the long wave coil and that both 
medium wave and long wave coil turns are in the 
same direction when they are in series. The long 
wave section is slid on the free end of the ferrite 
rod. 

Frequency coverage may be modified by adjust- 
ing TC4. TC3 is adjusted for best volume around 

Ferrite rod ';' 
aerial - 

Switching for 
Fig1 

+ve line 

February, 1964 

1,200m. The receiver is then 
tuned to about 1,650m and the 
long wave winding is moved 
along the rod for best results. 

Switch Mounting 

A miniature slide switch can 
be positioned in the free space 
left near the oscillator coil, 
taking care that it clears the 
tuning control, as in Fig. 3. 

The circuit in Fig. 1 requires 
two poles closed for long wave 
reception. A two -pole, two -way 

rPI-I"l'll 

e 11°$IYIII e 
L 

To4on 
osc coil 

180 
pF 

TC 3 

o 
Slide switch ob 

{ 
Spacer 

Plan view of switch - Tuning control 

Fig. 3: Mounting details of the wavechange switch. 

switch, as actually shown in Fig. 3, will thus be 
needed. The outer tags will have to be bent over 
to clear the case. 

For the circuit in Fig. 2 a single pole two -way 
switch is sufficient. The switch shown in Fig. 3 

may, of course, be used, but a single pole two -way 
switch will require less space as one set of contacts 
will be omitted. The centre tag goes to the posi- 
tive or "earth" line, exactly as in Fig. 3. One 

outer tag is wired to the junction 
of medium wave and long wave 
aerial coils. The remaining outer 
tag is connected to TC4 and the 
180pF capacitor, which are 
returned to pin 4 of the oscillator 
coil. 

The switch is held by 8B.A. or 
smaller bolts with countersunk 
heads, spacers (or extra nuts) 
being used so that it is just clear 
of the paxolin panel. Carefully 
measure the switch position, drill 
a small pilot hole through the 
case and enlarge this with a small 
file to match the switch slot. 

After either of the modifica- 
tions shown, slight retrimming 
and realignment will be necessary 
on the medium wave band 
because of the stray capacity of 
switch wiring, etc. Fig. 2: The circuit for complete I.w. coverage. 

-i-ve 
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PCR COMMUNICATION 
RECEIVERS 

Manufactured by Pye and 
Philips. One of the Army's 
most versatile and sensitive 
seta. RF otage and 2 of IF using 
8 British I.O. type valves. Large 
188 degree* Illuminated and 
Calibrated Dlal. Flywheel 
tuning with locking device. 
Aerial trimmer. Tone and 
volume controls. Band switch 
frim panel Jacke for speaker or 
phones. In black metal case. 
size 17'L x 8'H x 10'D. Model 
PCR2 covers 6-22 Mc /e, 200 -550 
metres and 850 -2,000 metres, 
£5.19.0. Model PCR8. As PCR2 
but has 2 Short Wave Bands, 
20-7.0 Mo /s and 7.0 -23.0 Mc /s and 
Medium Wave Band 190 -550 
metres. ONLY £8.8.0. Every 
receiver aerial tested before 
cespatch. Add 10 /6 carr. Both 
lypee used, but excellent con- 
dition. Designed to operate 
from bulky external Dower 
supply. but any set can be fitted 
with BRAND NEW COMPO- 
L ENTS INTERNAL PACK for 
300/250 v. A.C. at extra cost of 
£2. S.A.E. for illustrated leaflet. 

TEST METERS FOR EVERY PURPOSE & POCKET 

2000 O.P.V. MODEL TP -10 
Leads A.C. & D.C. Volts up to 
1,000; D.C. Current to 500 mA; 
Resistance to 1 Meg; Capaci- 
tance to 110F; Decibels from -20 
to +36; Output lack for Audio 
Measurements. Size 3+ a Sin. 
x l +in. 

83.19.6 

20,000 O.P.V. MODEL TP-11S. 
Reads voltage up to 1,000 D.C. at 20.000 ohms per volt and A.C. at 10,000 O.P.V.: D.C. Current to 
500mA; Resistance to 10 Megs.; 
Capacitance to 0.1µF; Decibels 
from -20 to +36. Size 391n. z 
5910. x llin. 25.19.8 

80,800 O.P.V. MODEL 500. Volts 
tp 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 short circuit warning. 
Size 3t/t,in t z 201n. 88,16.6 

All New Stock. with loads. prods and internal batteries, 6 months' guarantee backed by Dig 
service facilities. Details S.A.E. 

DOUBLE BEAM OSCILLOSCOPE TUBES, TYPE CV -1596. 
E quivalent to COSSOR 09D (as used in Oscilloscopes by Cossor 339 
series) and Hartley & Erskine (13 series). Listed £12. BRAND 
NEW IN MAKER'S CRATES. ONLY 25/- (carriage 5 / -). 
LAVOIE UHF WAVEMETER MODEL 105. Coverage 375/ 
725 Mc /e. Complete with correct Calibration Chart. First -class condition. Battery operated and portable, size 11 z 8 z 7iins. 
ONLY 88.18.6 (carriage 7/6). 
AMERICAN DESK TELEPHONE, complete with handset. 

Non -dial type but has internal bell. Ideal for extension or Inter- com. BRAND NEW. ONLY 30/- (post 4/ -). 
ACOS 39/1 STICK MIKE with screened lead and table stand. 
ONLY 32/6 (post 1 /6). 
CRYSTAL DESK MIKE with screened lead and built -in stand. ONLY 16/- (post 1 /8). 
BC221 FREQUENCY METERS. The famous American crystal controlled frequency measuring standard. Coverage 126 Ko /e 
-20 Mo /e. With original Calibration Book. Perfect order. Only 816. 
MINIATURE MOTORS. Ideal for models. Operates on 3-6 volts D.C. Size 19 z 1 z Ise /rain. plus Dn. spindle. BRAND NEW. 
5/- or 6 for 85 /-. 
SPRAGUE CONDENSERS. Metal cased, wire end. New 0.01 mfd. 1,000 volt, and 0.1 mid. 500 volt. 7/6 per dozen. Special quotes for quantities. 
I2 VOLTS AMERICAN DYNAMOTORS. Deliver 220 volts at 
100 mA. Size 591n. x 391n. diameter. Ideal for running Electric Shaver etc. for Car battery. ONLY 32/6 (post 2/6). 
130/- CONSTRUCTOR'S PARCEL. Assorted colours wiring wire, solder, resistors. condensers, volume controls. tag panel. ALL NEW (post 2/6). 
RESISTORS. 100 assorted values our choice. NEW, 7/6. 
CONDENSERS. 100 assorted mica and silvermica. NEW. 10/ , 

TRANSISTORISED 
INSULATION TESTERS 

The latest technique 
for checking insula- 
tion of electrical 
Circuits, appliances 
and components. 
One handed opera- 
tion (no turning of 
generator) a Tran- 
sistor DC -DC conver- 
ter being employed 
to supply the high 
potentials. Three 
Testing voltages, 100 
2.50 and 500, to 
measure up to 500 
me ohms. Complete 

Size 71n. z 4/in. a 41a. with leather carry - 
Sng case. internal batteries and te 

S.A.E. for Illustrated dei lls £17,10.0. 

P.W. "CELESTE 7" RECEIVER 
Build this lard 
P.w. seven tean- 
aistor portable, r 
described Is June 
and July Iseor. 
Medium and Long 
wave., with output 
of 1 watt from large 
7 a 4 is bud - 
speaker. Internal 
high gala aerial with 
ear aerial sooha . AS 

mponenta sold 
separately -parts 
let 

TOTAL E9. 9.Ó BUILDING COST 

"POCKET 4" 
TRANSISTOR RECEIVER 
Uses miniature speaker, proper tuning 
condenser, and volume control. Built -in 
aerial makes unit efficient and portable. 
Ideal for the beginner. Full medium 
wave coverage. All componente and are for only 42/6 (P. & P. 2/e). Ten. 
page oos,tructional book free with 
parts or separately 1/6. B.A.E. for 
parta price list. 

BATTERY CHARGER 
6 v. or 12 v, at 8/4 amps. Fused and fitted with Ammeter and Voltage Selector. 
Louvred metal ease finished attractive hammered blue. Ready fa re with mains and output leads. ONLY 55/. (Post 3/6). 

PORTABLE A.C. VOLTMETER 
First Grade Moving Iron with ein. Mirror Scale. Reads up to 150 volt. A.C. 
400 and 1200 -2400 cycles. In substantial oak ogee with removable lid. Overall 
else 85 a 85 a 5¡ ins. BRAND NEW. ONLY s.6. 

00900E TYPE 1086 DOUBLE BEAM OOOILLOSCOPEB, A few only of these modern scopes, overhauled and le perfect order. ONLY 146, Further details 
on request. 
PANEL METERS. 26 mieroamps D.C. Shia Proloironlar 69/8 50 micrbamp., 
D.C. 2 +in. Flush circular, 69/e. 100 microamps D.C. 2 +Im Flush olrader, 8S /0. 
40 amps D.C. tin. ProJ circular, 7/8. 800 volts A.C. 24m. Flush insular, M/- 600 volts A.C. 2010. Flush circular. 25/ -, 
RECORD INSULATION TESTERS. Read up to 20 mega at 000 volts powers Overhauled and in perfect order. ONLY 50.10.0 
TELESCOPIC AERIAL. 8 sections 80 In. open, ómn. closed, with 5e, project/4W 
Chromium plated and Ideal for a variety of uses. ONLY 1O /6, 

HARRIS ELECTRONICS 138 G ray's PhInnT Road,; 91-3 W.C.I 

(LONDON) LTD Please include carriage costs on all Items. (Open until 1 p.m. Saturdays). We are 2 mina. from High Holborn (Chancery Lane Station) and 5 Altai. by Bas from Lug's Crew 
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"NOMAD" 
SEVEN TRANSISTOR TWO WAVEBAND 
BRAND NEW DESIGN FOR CAR RADIO 
AND GENERAL PURPOSE GIVING ONE WATT 
OUTPUT WHEN CONNECTED TO ANY 

STANDARD 3 ohm SPEAKER 

All parts 
available separately 

Size: 7 x 5 x I ¡in. Building Plans 2/6 (Free with kit). 
This versatile unit has been designed to fit into a variety of cases 

and all components, down to Control knobs and battery clips, 
are supplied together with clear illustrated plans. It gives a 

superb performance with dozens of stations including Luxembourg 
when connected to a 9 volt battery and speaker. 

ONLY (6.19.6 COMPLETE P.P.2r -. 

TIMBER (LEATHERETTE) RADIO CABINETS 
Attlractive Grey with gilt grille, Ivory trim and carrying handle. 
(14 x 7 x 4 Inches). BARGAIN AT 30/ Knobs 

TERRIFIC VOLUME I I 
WITH THE 

P.W. 6- TRANSISTOR 4 
Medium and Long Wave Pocket Superhet 

THE CONTINUED POPULARITY OF THIS FAMOUS 

SET IS PROOF 
OF 

ITS 
SEVERY 

HIGH 
EQUALITY 

AND 
FINE 

700 mW Push -Pull 
Output on 2 }in. 
P.M. Speaker. 
Printed Circuit. 
Guaranteed first 
grade Miniature 
Components. 
High Q Internal 
Ferrite Rod Aerial. 

BUILDING PLANS 21 -. 
(Free with Kit) £7.19.6 P.P. 21 -. 

Complete. 

The `NORPAK 
MAINS POWER PACK KIT 

FOR TRANSISTOR RADIOS 
Boosts and greatly extends life of all old batteries. 
In attractive two -tone plastic case. Assembled in an hour. 
Miniature Size 4 x 2 x I }in. Normal output 9 v. 100 mA. 
Full Mains Transformer. Full wave germanium diodes. 
Cartridge fuse. 

Runs Radio direct from 
mains. 

Complete Kit with Plans 

35/- Plus 116 P.P. 

(Ready assembled 451 -). 

N O R C O L LTD. 147 LONDON ROAD, YORKTOWN, 
ELECTRONIC COMPONENTS CAMBERLEY, SURREY Phone: CAMBERLEY 3743 

VALVES .SAME DAY SEIL JTUE, 
NEW! TESTED! GUARANTEED! 

I SETS DAj, gg D1T964', 

3S4, 3V4, 1, DF91, DK81, DL92, DL94 .. Set of 4 for 15 /- 1 

4 for 23/6 1 

1A7GT 8/- 

1HSGT 8/3 

1NR1T 419 
1S5 3/9 
1T4 2/6 
3A5 6/9 
3Q4 5/6 
3S4 4/9 
3V4 5/6 
5U4G 416 
5Y3GT 5/- 
5Z40 7/- 
6A8G 6/9 
6AL5 2/- 
6AQ5 6/- 
6AT6 4/9 
6BA6 6/- 
6E456 5/3 
6BGBG 12/6 

68J6 5/6 
6CD6G 26/6 
6E1 5/6 
6F13 4/9 

6F23 9/6 
6K70 t.6 
BK7GT 4/- 
6K8G 4/3 
6K8GT 7/9 
6L60 5/9 
6LD20 5/3 
61'25 7/9 
6P2ß 9/6 
6Q70 4/9 
6Q7GT 7/9 
6R7GT 9/6 
6SL7GT 5/6 

6SN7GT 4/- 
6U4GT 9/6 
6V6G 3/9 
6V6 6/6 

3/9 
6X5GT 5/6 
7B7 

7C6 88 
7117 

7 25//- 
10C2 13/- 
10E9 10/- 
12AT6 4/9 
12AT7 3/9 
12AU7 4/9 
12AX7 4/9 
12K7GT 4/3 
12K8GT 8/9 
12Q7GT 4/3 
12Z3 8/6 
19BG6G 13/6 
20F2 11/9 
20P4 14/9 
201'5 14/9 
25L6GT 5/9 
25U4GT 10/6 
30FL1 9/6 
30L15 9/9 
30PL1 9/- 
30PL13 9/6 
35A5 14/- 
35LBGT 7/9 
35Z4GT 4/11 
AZ31 6/11 

CCH35 12/9 
CL33 9/6 
CY1 12/6 

DAC32 
DAF91 
DAF96 
DCC90 
DF33 
DF91 
DF96 
DH76 
DH77 
DK32 
DK40 
DK91 
DK92 
DK96 
DL33 
DL35 
DL92 
DL94 

EABC80 
EAF42 
EB91 
EBC33 
EBC41 
EBC81 
EBF60 
EBF83 
EBF89 
EBL21 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECH35 
ECH42 
ECH81 

3/9 

6/9 

2/6 
6/- 
3/9 
4/9 

14/8 
6/9 

7/3 
8/9 

5/8 

5/3 
8/- 
2/- 
5/- 
7/3 

7/3 

6/9 
8/9 
7/8 

49 
7/- 
8/3 

6/3 
6/6 

8/3 
6/- 

ECL80 6/3 
ECL82 7/6 
ECL86 9/- 
EF39 3/9 
EF41 6/6 
EF42 5/- 
EF80 4/3. 
EF85 5/- 
EF86 8/3 
EF89 4/- 
EF91 3/3 
EF92 2/6 
EF184 7/9 
EL33 7/6 
EL41 8/6 
EL42 7/9 
EL84 5/6 
EM34 7/11 
EM80 6/9 
EM81 7/9 
EM84 8/3 
EM87 8/9 
EY51 6/- 
EY84 7/- 
EY86 6/- 
EZ40 5/6 
EZ41 7/8 
EZ80 4/6 
EZ81 4/6 
GZ32 8/6 
KT32 5/- 
KT36 14/- 
KT61 7/6 
KT63 3/9 
KTW61 4/9 
MU14 5/- 
MX40 9/- 
N18 5/6 
PC95 9/- 
PC97 8/- 

LEADERS RADIO 

PCC84 6/- U37 17l- 

'ON7/6 U47 8/6 
PCC89 8/- U50 4/6 
PCF80 5/9 1778 3/9 
PCF82 6/9 13191 11/- 
PCF84 11/9 U281 9/6 
PCF86 8/- U282 14/6 
PCF806 14/- U291 9/- 
PCL82 7/3 U301 12/6 
PCL83 9/- U801 17/- 
PCL84 6/6 UABC80 5/9 
PCL85 8/6 UAF42 8/- 
PEN4DD UBC41 6/11 

19/8 UBCB1 7/3 
PENA4 7/3 UBF80 6/- 
PEN36C 8/- UBF89 7/3 
PEN38310/8 UBL21 10/- 
PI.36 gl9 UC92 6/6 
PL38 16/6 UCC84 9/- 
PL81 7I6 UCC85 6/9 
PL82 5/8 UCF80 10/3 
PL83 5/6 UCH42 7/6 
PL84 5/9 UCH81 7/6 
PX4 91- UCL82 g/- 
PX25 7/9 UCL83 9/- 
PY32 9/- UF41 7/3 
PY33 10/- UF42 51- 
PY80 5/3 UF89 6/3 
PY81 5/9 UL41 7/- 
PY82 5/6 UL44 15/- 
PY83 8/6 UL46 8/9 
PY88 8/- UL84 8/3 
TDD4 7/9 UU7 7/8 
TH21C 10/6 UY21 8/6 
TH233 15/- UY41 4/9 
TY86F 11/3 UY65 4/3 
U22 6/- VP1321 15/- 
U24 15/- W76 3/9 
1325 8/6 W77 2/8 
U26 10/6 X63 8/6 

Post 6d. per valve 
extra. 

Any Parcel Insured 

24 COLBERG PLACE, STAMFORD HILL Transit 6dd. e tra. in 

LONDON N.16 STA. 4587 Any C.O.D. Parcel 4/3 

GETTING STARTED 

WITH TRANSISTORS 
By L. E. Garner, Jr. 

How transistors began: learning to 
read electronic diagrams: how 
transistors work: amplifiers: oscil- 
lators: transistor types: diodes, 
photo transistors, rectifiers: tran- 
sistor ratings: testing transistors. 
281- Postage I1- 

RADIO SERVICING PROBLEMS 
by W. A. L. Smith. 51 -. Postage 6d. 

AUDIO & ACOUSTICS by G. A. 
Briggs. I0 /6. Postage 9d. 

RADIO & TELEVISION REFER- 
ENCE DATA. Compiled by 1. P. 

Hawker. 1016. Postage I1 -. 

FREQUENCY DIVIDER ORGANS 
by A. Douglas. 251 -. Postage 9d. 

THE RADIO AMATEUR'S HAND- 
BOOK by A.R.R.L. 1963 ed. 361 -. 
Postage 216. 

ELECTRONIC ORGAN HAND- 
BOOK by H. E. Anderson. 401 -. 
Postage 11 -. 

UNDERSTANDING AMATEUR 
RADIO by A.R.R.L. 181 -. Postage 
113. 

RADIO SERVICING by A. Marcus. 
501 -. Postage 116. 

COMPLETE CATALOGUE IL. 

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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Mains Voltage Adjuster BY V. E. HO«FY 

THIS simple piece of equipment makes it 
possible by a turn of a switch to vary the 
mains supply voltage by up to about 50V 

above or below normal. It will be especially useful 
to those who have to service receivers in areas 
where the supply voltage is not uniform and can 
also be used to compensate for lost volts during 
peak load periods. 

This device consists essentially of an auto trans- 
former arranged so that both the input and output 
tappings can be varied at will as shown in Fig. 1 

and a meter to indicate the output voltage. 

Choice of Transformer 
It will be seen at once that although the trans- 

former is an indispensable part of the device, it 
does very little work, so that quite a large output 
is obtainable from a component of modest size. 

An ordinary mains transformer as used in radio 
receivers is quite suitable and it does not matter 
if one or more of the secondaries is defective, so 
long as there are no shorted turns. The trans- 
former must have a tapped primary and needs, of 
course, to be chosen with some regard to the out- 
put required. The following figures refer to the 
transformer used in the prototype and show how 
the maximum output current may be calculated. 

Secondary ratings: 
350- 0 -350V 120mA (700 x 0.12) =84 volt -amps 
6.3V 2A =12 volt -amps 
6.3V 4A =24 volt -amps 

Total 120 

Assuming a transformer effici- 
ency of 80 per cent, this total 
may be increased to 150 when 
referred to the primary and it is 
deduced that the primary will be 
capable of 150 volt- amperes at 
the lowest input tapping of 200V: 
and that the maximum current 
which can safely be permitted to 

150 
flow through it is = 0.75A. 

200 
This figure however, relates to 

service in a radio receiver, where 
the poor form factor of the h.t. 
secondary current, caused by the 
presence of the rectifier and 
reservoir capacitor, contributes 
appreciably to the heating effect. 

Fit output socket 
here 

winding which is used to step the voltage up (or 
down) and its heating effect will be correspondingly 
small. 

The result of all this is that the figure arrived at 
by calculation may be increased by about a third, 
and in fact, the transformer in the prototype unit 
becomes only faintly warm when a current of lA 
is drawn continuously. 

250V 

230V 

Fs1 
tamp 

AC. 
Output mains 

Fig. I: The circuit of the 
unit. 

Other Components 

The 2 -pole, 4 -way 
rotary switch, SI, 
should be of the 
"make before 
break " variety. One 
pole (a) is used as a 
mains on /off switch 
in the input circuit 
and the other (b) to 
select the required 
out -put tappings. 

An a.c. voltmeter, 
reading to 300V, is 
needed to indicate 
the output voltage. 
High accuracy is not 
necessary and a 
cheap moving iron 
meter will be quite 
satisfactory. 

Cut-out for 
meter 

A further consideration is that the currents in 
the two sections of an auto -transformer winding 
are in exactly opposite phase, so that the current 
in the section which is common to both input and 
output circuits is limited to the difference between 
the input and output currents. Thus the full output 
current will flow only in that small portion of the 

Cut -out for 
transformer 

Fig. 2: Construction details of the case. 

The cartridge fuse, FS1, in the output circuit 
should be of the anti -surge type, and its value 
should be chosen according to the maximum per- 
missible output current. 
Construction 

The form of construction is unimportant. The 
prototype was built in a ¡in. plywood box 9in. x 
41,in. x 21in. the bottom being extended at each 

-continued on page 974 

Fit switch 
here 

Material 
3/s plywood 

screwed and glued 

www.americanradiohistory.com

www.americanradiohistory.com


974 PRACTICAL WIRELESS February, 1964 

Testing 

Dry 

Batteries 
By G. A. W. Partridge 

L 
12Y cells are used extensively as a portable 
power supply for valve and transistor radios. 
The cells which give approximately 1.5V each 

are made into batteries in order to produce the 
necessary electrical power. 

After a certain length of time the cells cease to 
produce electricity and therefore have to be dis- 
carded and fresh batteries installed. 

The usual idea, when a dry battery is under 
suspicion, is to simply test it with a voltmeter 
(Fig. 1). This is, however, not always satisfactory. 

r ' 
Fig. I: The straightforward test for dry batteries. 

For example, a radio battery was tested in this 
manner and gave a reading of 9V which was 
correct, but the radio barely functioned. The 
answer was that the battery had sufficient power to 
pass the tiny current necessary to operate the volt- 
meter but when it was called upon to pass about 
25mA for the radio it could not do it. . 

In other words the e.m.f. (electromotive force) 
of the battery was still 9V but its p.d. (potential 
difference) was much less. The answer therefore, is 

to measure the p.d. and also the e.m.f. 
What is the difference? 
The e.m.f. can be taken as the battery's open - 

circuit voltage, and the p.d. is the voltage across 
the battery when a normal current is being drawn 
from it. The p.d. varies with this current so the 
battery should be tested while operating at normal 
load conditions. The p.d. and e.m.f. readings will 

I ' 
Fig. 2: Testing a battery's p.d. 

therefore show up the condition of the battery 
(Fig. 2). 

Another point that is overlooked is that a 

battery has an internal resistance. Actually the 
difference between e.m.f. and p.d. is the voltage 
necessary to overcome this resistance which can 
be calculated from: 

E -V 
r= 

r= internal resistance. 
E= é.m.f. (open circuit) in volts. 
V =p.d. (closed circuit) in volts. 
1= current in amperes. 

Here is an example taken from an actual test. A 
torch cell was found to have an e.m.f. of 1.4V. It 
was connected through a milliammeter to a small 
resistance and the current drawn was 240mA. The 
p.d. was found to be 1.1 V. The internal resistance 
is: 

E -V 1.4 -1.1 1.4 -1.1 
r= 

I 240 / 1000 0.24 
This cell is starting to deteriorate. The e.m.f. is 

low and the internal resistance rather high. A test 
on a good cell indicated an e:m.f. of 1.5 and an 
internal resistance of 0.37(1. 

A battery of cells will have a higher internal 
resistance if they are connected in series. For 
example a 6V dry battery will have four 1.5V cells 
connected in series. If each cell has an internal 
resistance of 0.4(2 then the total resistance will be 
0.4 x4= 1.6(1. 

Large capacity batteries for low voltages and 
higher currents have their cells connected in 

parallel. The total internal resistance will then be: 
1 1 -= -xThe number of cells. 

R r 
A battery of ten cells, each with a resistance of 

0.4(2 will give a battery internal resistance of: 
1 1 -=--x 10= 0.04f2. 
R 0.4 

To load 

L 

MAINS VOLTAGE ADJUSTER 
-continued from the previous page 

end so that the assembly could be fastened to the 
workshop wall. Details are given in Fig 2. 

Measurements will, of course, depend on the 
size of the transformer and meter. Connection to 
the mains should be by 3 -core cable so that the 
exposed metal of the transformer can he earthed. 

Operation 

The prototype is operated from a supply which 
is nominally 240V but is frequently less. The mains 
voltage adjustment on the transformer is therefore 
usually set at 230V and voltages of 200. 220 and 
240 are then available by operation of the switch. 

In addition to providing supplies to receivers 
and amplifiers of varying voltage requirement. the 
unit is extremely useful for supplying a soldering 
iron. A high voltage can be used for quick heating, 
after which it can be reduced to normal or, if the 
iron is not to be used for some time, to sub -normal 
to keep it " simmering " ready to be brought 
quickly to working temperature when required. 

An indicator lamp, supplied from one of the 6V 
transformer windings could be fitted, if desired. but 
is not essential as the voltmeter serves the same 
purpose. 

ONE WORD OF WARNING : The unit should 
not be left unattended for long periods when it is 

being used to compensate for a reduced supply 
voltage, because if the supply should return to 
normal, damage might be done to equipme ,,f 
connected to it. 
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tentorían 
MODEL H.F. 1016 `MAJOR' 
This unit makes use of the high flux density available in 
the magnet system of the previous H.F.1016 unit. A curved 
diaphragm is used with a rigid centre section coupled to the 
voice coil. The rigid coupling and the design of the cone ter- 
mination give a balanced response over the whole audio range. 
The unit is specially suitable for use in the smaller type of 
enclosure having a volume of approximately 1¡ cubic feet. 

Type Flux Density Price Type Flux Density Price 

8" H.F.816* 16,000 gauss £6.0.0 T.816 16,000 gauss £5.13.6 

8" H.F.812* 12,000 gauss £3.12.9 T.12 tweeter 16,000 gauss £13.4.6 

8" H.F.810 10,000 gauss £2.14.3 T.10 tweeter 14,000 gauss £4.8.3 

6" H.F.610 10,000 gauss, E2.5.0 Steel 
£2.6.9 diecast 

T.359 9,000 gauss 
tweeter 

£1.10.6 

These 2 speakers incorporate a universal impedance speech coil 

Specification: 
Chassis -die cast aluminium; 
Cone -graded pulp cambric 
surround; Cone dia. -10 ins., 
Pole dia. -1 in.; Flux density 
-16,000 gauss; Total flux - 
64,000 maxwells; Impedance 
-15 ohms. 

Price: £8.19.6 (inc. tax) 

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD, NOTTS. 
Telephone: MANSFIELD 1762 -5 London Office: 109 Kingsway, London, W.C.2 

WA3 

and now 

THE NEW WAY TO 
BUILD HI -FI 
SAVES YOU SPACE, TIME & MONEY 

THE RANGE SO FAR 
UNIT 1 5- stage input 

selector 02 7 6 
UNIT 2 Pre -amp with 

vol. control .. £1 17 6 
UNIT 3 3- Channel mixer 63 19 8 

Matching adaptors 
for same, each 9 8 

UNIT 4 Pre-amp and tone 
control . 23 2 8 

UNIT 5 10 watt power 
amplifier .. £5 12 8 

UNIT 8 Mains power 
supply unit .. £2 12 8 

Ails complete rrilb knob,. iasfrnc- 
tiona, eie. Emit clammy available lo 
requirement., 

MARTIN AUDIOKITS comprise five 
basic transistorised kit designs and mains 
power pack. From them you can build a 

hi -fi assembly and then enlarge it by add- 
ing further units or you can add Audiokits 
to existing installations. You can eventu- 
ally build a superb stereo assembly much 
of which will be units purchased origin- 
ally. Care and thought have gone into 
these designs. Superb circuitry with 
simplicity of presentation bring fascinating 
new standards of building and performance. 

KITS FOR TAPE ENTHUSIASTS 
MARTI o k Et 'OR IDA K I TS cc, NC cou to build a complete tape recorder 
(2 or 4 tr.,- ki or pre -amp and deck assembly for use with hi -8. LEAFLETS 
ON Ft EQ EST. 

TRADE. ENQUIRIES INVITED 

MARTIN ELECTRONICS LTD RENTF . goOhRD MDDLESEx 

STAGE 4 
PREAMPLIFIER 

AND TONE CONTROLS 

* FULLY TRANSISTORISED * EASILY MOUNTED * EASILY ENLARGED TO STEREO * COUPON BRINGS LEAFLETS 

MARTIN ELECTRONICS, 15415 HIGH STREET, 
BRENTFORD. MIDDLESEX 
Please Bend details of MARTIN AUDIOKITS [ 
Please send details of MARTIN RECORDAKITS 

NAME 

ADDRESS 

BLOCK LETTERS PW.2 
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COMBINED PORTABLE & CAR RADIO 
The Radio with the STAR features 

* 7- transistor superhet. Out- 
put 350mW. * Two -tone grey wooden cabi- 
net, fitted handle with silver 
coloured fittings. Size 
12k x Bk x 3kin. * Horizontal tuning scale, size 
IIt x 2ái1. in silver with 
black lettering. * All stations clearly marked. * Ferrite -rod internal aerial. * I.F. 470 Kc s. 

* Operated from PP9 battery. * Full comprehensive instruc- 
tions and point -to -point 
wiring diagram. * Printed circuit board, back 
printed with all component 
values. * Fully tunable over medium 
and long waveband. * Car aerial socket. * Full after -sale 
service. 

IIIIIIIIIIIIIIIIIIIIIIIIIÌIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII! 
FREE -limited period only - 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi 

30 -watt ELECTRIC SOLDERING 

Iron, value 1St -, to every 
purchaser of the parts for 

the "Elegant Seven ". 

.T1IIIIIIIIIiI 

Plus 516 P. & P. Parts list & circuit 
diagram 216. FREE with parts. 4} in. 
Speaker also available, 7/6 extra. 

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

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

VALVES FOR RADIO, TV AND AUDIO APPLICATIONS 

All valves sold by as are first quality. unused and guaranteed for 
three months. 

WHEN ORDERING BY MAIL. PLEASE ADD 2/8 IN THE 2 FOR 
HANDLING. MINIMUM CHARGE 118. 

OAS 
-)All 
1n" 
1I3- 

04; 
.A7GT 
r;SGT 
n3 
G6GT 
IiSUT 
N514T 
R.5 
84 

" 

T'4 
I"4 
l'.5 
S1A 
\2B 

Ji5V4 
"P!L 
_C'2 
am 
:A3 
307 
3R28 
:SO6 
3F.'29 
3Q4 
3Q6GT 
:304 
3V4 
eR4GY 
304G 
)a14GB 
'V 4G 
3Y30 
V:3G'r 

.573 
5E4 
í7,4G 
.1%4GT 
0A0 
,iAw: 
.;A Kt 
6A107 
'1.41'7 
6Aa7 

81- 
111- 
el- 
B/- 
we 
5/- 
8I- 
71-, 
7/8 
7/- 
8/-''iAI 
8/-. 
6/- 
5/-'613a 
416 
3/-'ì13Fili 
6l-'11n6 
Si- 
7/-''i6Q7A 
7/- 

141-IBBii* 
81- 
31.'6 
4I-'ii'3i;7' 
7/- 
5/- 

15/- 
4/-RCUBS:A 

501- 
818'81'L6 
7/8 
51- 

6113 

9/- 
5/- 
el- 
8/- 
4/- 
6/- 
131- 

9/- 
7/6 
81- 
e/- 
8!- 
8!8 
41- 
3/- 
9/- 

BAHfi 11/- 
8AK3 61-I68N7GT 
6AK6 /-'68Q7GT 
6A1.5 3/-1 
6.4516 4/-I0'6 
6.AQ3 6/- 
r1AB6 B/- 
.7486 5/- 
6an7u 22/6 
tlAT6 41- 

43 71- 
ii 81- 
Alt; 5/- 

5/- 
bit li' 4/9 

51- 
7/- 

,ilF.l" 81- 
8/- 

'''131;7 11/6 
5l- 

blt5vó 9/- 
11W7 9/- 

SI- 
1'l''i 41- 
BCw; 7/- 
fiCWi 51- 

19/- 
10/- 

fii'86 7/9 
6i'W4 141-211L1 
1'1)4 151- 
6U8J 15/- 
614'1:: 6/8 
614'17 8/- 
11J4 9/_ 
635 61- 
6270 6/- 
6K0nI' 6/- 
6147 al- 
6K813 4/- 
61.6 9/- 
ri1.u1: 8/- 
ALI" 8/- 
'nlr 81- 
'ìQ7,: e/- 
,i1t7 6/- 
1ì.+u; 51- 

681.7(iT 61- 
4/6 
5/- 

614GT 9I8 
9/- 

nv,ir. 41- 
fiviiGT 6/8 
6\4 4/- 
6550 4/8 
63t3GT 5/6 
cYliG 6/- 
67.4 5l- 
161I 7/- 
101'14 12/- 
1'!AHe 11I- 
12AT6 5/- 
12AT7 4/- 
l1AI!7 b1- 

12A5'7 10/- 
12R4A 9/- 
12Bp6 el- 
12BEli 5/- 
126H7 8I- 
P!Rc 301- 
1!Q4i:'l' 51- 
L81:7 31- 
120.17 51 
128Q7 10/- 
IBHN6G101- 

14/- 
2nPl 141- 

!S% al gis 2'' 
!3%.5 ^/S 
23Znt:'l' 8/6 
'2007 7l- 
311F'3 8/6 
30919 141- 
3021.1 10/8 
361.60T 7/- 
35W4 6/- 
:3)7.41: 5/- 
:137í1:T 8/- 
30113 BI- 
3nr3 6/8 
301'1161125/- 
.x,I .ìG'r 8/9, 

8.7.A2 8/6 
807 9/. 
au 20/- 
32 20/- 
91i9:5 "I- 
rc4 101- 
934 61- 
9:45 3/- 
957 al- 
95a.A 4/- 
36711 10/- 
5763 101- 
0146 27/6 
9002 5l- 
911113 7/- 
AZ 9/- 
A%al eF 
A'L4l 8113 

CIl1 51- 
C1.:33 91- 
1'A'31 8l8 
1A1':r2 8/- 
1AF'91 4/6 
DAFT! 8/- 
1AF9ii el- 
OF'91 3l- 
11'96 8/- 
1K:1'! 81 

DhA' 6/6 
UK90 8/S 
11.:1:: ,1_ 

11.96 12/8 
,-11,11 at- 

Dlö6 8l- 
EBBCI' 14I- 
E180F 161- 
EA 64'86 8/- 
EA F42 8/8 
ER('41 8/9 
E111'1l 8/6.EI.B:r 
1i131'90 41-I 
FR,'0t 81- 
F:1ll'-0 8/8 
I:ItI':: 716 
F:BP49 6/9 

ER1.1 111- 
ER1;21 11/- 
Elan 01- 
F_l'' .Ii 9'_ 

6l6 
.:, BIB 

I%Ct'ctl 101- 
Et'i'ca 7/6 
2,12,2 "1- F;i'll^1 10I- 
IsCHas 10/- 
"414.2 81- 

CH81 8/- 
ECH83 7/6 
E('L80 61- 
ECI.B'! 7/6 
ECLB2 101- 
FA'LB6 10/- 

8/- 
EF4o 9/- 
EF4L e19 
RI'4'! e/- 
EFao 5l- 
IF, vs) 6/- 
EF'Bri 8/- 
E1'89 4/6 
EF.µ 7/- 
F.P9b 
EppB 15 / - 
F:FIB:f 
EF'I84 81- 
F,H90 7/3 

F Ì N 101- 
I:I,xìì 10 /- 
ELa7 
01.20 17/6 
E1.4I 713 
EL-12 743_ 8/- 
E1,81 818 
ELes 7/- 
ELa4 51- 

SI- 
F:I.Bri 7/8 
F:I.c21 
Fì51.n 6/8 
F:51I 7/0 
F:N1 9/. 

Z & I AERO SERVICES LTD., 
Retail Shop: 85, TOTTENHAM COURT ROAD, W,1 

/,7. LANgham 8403 

Head OQiee and Wore /oae, now in new prmnisee of 44A WESTBOURNE GROVE. W.2. 
Tel. PARK 5641!2.3. 

Please send ALL correspondence and Mail Orders to the Head OMce. 

EM) 9/- l'Y83 6/- AUTOMATIC TELEPHONE DIALS, marked 0 to 9 only, 
EY:,1 7/-IQQ\(1'!-6 claimalfrome9ulpmcnl. good eon,lllion .. 12/6P.P.I'6 
E5"cl 9/- 451- 

LOUDSPEAKERS, 3i11. round 4.30 .. .. 1e18 E5'`J /8 QQVU:3-In 51u. round JD , lEI13}P.1""6 
FY86 518 35/- 'rweetero 5in.. SD .. 12/13JJJ 
E74n 6/8 RLIV 12/8 
F:'/.41 818 '11,15 351- 
E-/,n0 518 IP_! 7/8 
ESSI I 4/8 1-23 111- 
G'/.xn 10/- 13n 5/- 
11'/.:r! 10/- 1776 

l 15/6 G%3J 10/- 
1'281 131- KT68 161- 1'28 ! 14/- S7" I51- 

l' 4B1'30 /- 11:101 12/- 
Pl97 8/8 180I 20/- 
PC, '44 5/8 1!.AB1'80 6/- 
Pccsí 71- 
PI'181 1018 
Pcc69 101- 

'ÁF'42 8/- 
'Iv '41 8/8 
' Bi e l 7/- 

TANGENTIAL BLOWERS. 230V A.C. Electric motor. 
oiple d direst to a blower rotor 2' 

l 

n. ,lin. 71n. long. Re,'. 
tangnlar air outlet I!. s Tin. Suitable for ventilating interiors 
of electronic equi panent. l'on also be used as space heater when 
blowing the air through Ore bar element. .. 66/ -. P.P. 7 6 

MINIATURE COMPONENTS FOR TRANSISTOR RADIOS 
SET OF 3 F.F. COILS. pretnned to 465 Mc's ,. 18/- P.P 1.r8 

DRIVER TRANSFORMER rot Posh -pull Output, type TT43- 
Ratin 4.3 to 1 + I. R /Olav wound .. .. 6/- P. P, 1 i8 

PUSH -PULL OUTPUT TRANSFORMER, type TT48. Rallo 
4 +4 to I. For 30 speech coil. Primaries binlar wounds 

6/ -. P.P. 116 

P/'F80 518 ' 
11110 6/8 EDGEWISE VOLUME CONTROL, 50000 Carbon Track with 

Y/ FÁ! 616 I. ß1.\'I Ill- switch. With enclosed switch, 5/3. With Open swttuh, 
Pí''04 10 /- 9/ PCI'' 81- Ir 6/6 SPECIAL OFFER OF HIGH STABILITY 1% RFSISTORS 

L8 8 I / 
1 , 1'011 9/6 10(10 g. ;w. peri set for making is decade bog. Teo for 61 -, 

'1,02 I 'i'l l -I 8/8 pull pail. 
Pel,8.1 813 1. 1'114! 7l_ 

- TRANSISTORS ri'I.r4 7/- 1y 11,1 'e- MOLLARD 
l'cl.,a 918 Cc I.,3 30 /- 

Or -!r, .. 17/8 OI.71 .. 6/- 01'7`ìU .. 7/- 

t 

771/6- 

Ocaa 15/- OC7! .. 8/- 0081 .. 7/- 

181- l'14:4' f, 

0044 6/- 01'7; .. 81- 0Cß1,., 7/- 
0143 8/- l)(' 7a 8/- 

00(10'191' 
í1:(0 . 12/- 

111-1 7/- I: lu0 818 Olin 5/- OI.78 .. 7/- 01'170 8/- Il.., 8 CFO.. 7/- 4S4In ! I.F. hi el .. .. 51 
1'I,'. 8/- 13/- 

R.C.A. 463 4/3 
7X41!! 340 -1600 k :, miser) ... ... ... 4/3 1'I'ì 616 1 l'".' S/- MICRO ALLOY V.H.F. TRANSISTORS l'i.. ' 18/- í'I.43 18 

N ATM' 100 N, 'ni 8/8 N.A1'12 I 3120 M., s) 8/8. 

I') 5/6 
10 /- I I. -t 81- 
5/6 1 I -I 8/- SUBSTANDARD TRANSISTORS: Thcsge arc penertly mutable 

l'\"I 518 1 1 II 5/8 0r 16,.1 app l'al 1''i'. wh'i'. ,,,a nn stain Ir not regnircd. 
rVa" 5/- 10') 6/- r 101 44 .. 2/1 or411 si 11)ÉÌ 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1964 PRACTICAL WIRELESS 977 

AMATEUR RADIO SOCIETY OF CHESHAM AND 
DISTRICT 
Hon. Sec.: M.A. Woof, G3SGO T, "Copperkins ", Copperkins 
Lane, Amersham, Buckinghamshire. 

Prospective members are invited to attend any Club meeting, 
especially those interested in joining the R.A.E. course which is 
being run at the moment. It should be noted, however, that the 
club -night has been changed recently to Fridays. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little - 
over, Derby. 

At the meeting for December I 1 th, members reviewed the events 
of 1963 as they appeared in members' photographs taken through- 
out the year. Later in the month on the 15th, members competed 
for the GSYY Trophy and on the 18th the Annual Christmas 
Party provided an enjoyable evening for all who attended. 

The first day of the New Year was marked by a surplus sale. 

LICHFIELD AMATEUR RADIO SOCIETY 
Hon. Sec.: V. Hickman, 143 Main Street, Stonnall, Walsall, 
Staffordshire. 

A full programme of lectures and social activities is helping to 
increase the membership of this Society. All meetings are held at 
the Swan Hotel in Lichfield on the first Monday and third Tuesday 
of each month. 

MITCHAM AND DISTRICT RADIO SOCIETY 
Hon. Sec.: A. L. Thurley, 50 Bruce Road, Mitcham, Surrey. 

The meeting for December 6th was devoted to a film show 
arranged by G3LCH, the Society's Chairman. 

The main event of the meeting on December 20th, was a con- 
structional contest. 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

The Society's third Annual Dinner was held on December 11th 
and this proved to be a most enjoyable event. This was followed 
a week later by a ragchew meeting. 

The first meeting of the New Year was held on January 1st, 
when Mr. H. Makin gave a lecture entitled "The Building of a 
10-80 Transmitter." 

READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

A session of questions and answers was the main event at the 
December meeting of this Club, when members met at the Palmer 
Hall in Reading on the 28th. However the competition for a 
Club badge design, was judged on the same evening. 

SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec.: P. B. Briscombe, G8KU, "Roseacre ", Irton, 
Scarborough, Yorkshire. 

The meeting for December 12th was devoted to a review of the 
past year, in photographic slides, and on December 19th members, 
their families and friends, had an enjoyable time at the Society's 
Christmas party. 

SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds. 

Because of the Season's festivities only one meeting was held 
during December. This was on the 12th and was afllm show. 

STOURBRIDGE AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: R. A G. Macintosh, 50 Field Lane, Oldswinford, 
Stourbridge, Worcestershire. 

On December 20th, members gathered in the Bell Hotel in 
Stourbridge for the usual Christmas informal get -together. 

UXBRIDGE RADIO SOCIETY 
Hon. Sec.: A. Duell, "Treetops ", BakersWood, Denham, 
Buckinghamshire. 

Activities currently under progress in this Society include an 
R.A.E. class (in preparation for the May examinations) and also a 
series of lectures on oscilloscopes and communications. 

WEST KENT AMATEUR RADIO SOCIETY 
R. Trevitt, 28 Dales Avenue, Tunbridge Wells, Kent. 

On December 13th a group of members went out on a pre- 
arranged visit, and later in the month on the 20th, the Society's 
Christmas party was held. 

WIRRAL AMATEUR RADIO SOCIETY 
Hon. Sec. A. Seed, G3FOO, 31 Withert Avenue, Bebbington, 
Wirral, Cheshire. 

On December 18th, members attended a lecture given by Mr. 
Roberts, (G3EFX), his subject being valves. 

On January 1st the Society held a symposium under the title of 
"Why Amateur Radio Appeals to me." 

TEST GEAR TECHNIQUES 

An error in Fig. 9 of this article (page 429 of the 
September issue) has been pointed out by several 
readers. The cathode of VI should have inserted a 
30012 resistor, and the grid 3 load, shown as 30052, 
should in fact be 500k12, 

THREE -WATT AMPLIFIER 

Two errors appeared in this article which was 
published in the November issue. In the circuit 
diagram and components list V2 is given as an 
EL86. This should be an EL84 as mentioned in the 
text. Also in the components list, the mains trans- 
former is shown to have a rating of 8mA instead 
of the correct 80mA. 

HELP FOR HOME BUYERS 
When you are buying or selling property 

it is vitally important to know where you 
stand as far as the law is concerned. 
Ignorance or carelessness might cost you 
hundreds of pounds. There's sure to be a 
big welcome, then, for the new FREE 
LEGAL ADVICE SERVICE just 
announced by Newnes Property Advertiser 
and Holiday Guide. Every week, from now 
on, this paper will carry questions and 
answers on such topics as mortgages, 
insurance, surveying and general legal 
points. In addition any reader may have 
his own particular questions answered by a 
panel of experts simply by filling in a Query 
Coupon on the Legal Advice Page. Newnes 
Property Advertiser and Holiday Guide. 
which contains details of thousands of 
houses, flats, shops, business and holiday 
addresses, is on sale every Thursday, price 4d. 
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DEFINITELY THE LAST WORDS ON "LICENCES" 
IR, -I offer the following in reply to all those 

who seek " novice licences ": 
Enough, let's hear no more these weary tales, 
These jealous cries of Tired Tims and mental snails. 

Let their authors, miserable souls, 
Use up their leisure playing bowls. 

A curse on all these armchair critics 
Seeking complimentary tickets. 

Away ye parasites and infant bawlers, 
Spawn of Weirdies, Lids and Creepy Crawlers. 

Let's hear, instead, the voice of men, 
Who though they fail will try again, 

And when they finally succeed 
Their Call Sign is a prize indeed. 

-GW3PHH. 

MAGNETIC PICKUP 

51R, -I do not wish to criticize unduly, but I do 
think that the pre -amplifier described by Mr. 

Banthorpe in his very interesting article on a 
" Magnetic Pickup" in the July 1963 issue, is 
worthy of attention. The circuit as shown on 
page 274 will not work unless the transistors are 
chosen for their current gains (5). 

Consider: the base current of Trl is 4.2/330mA 
assuming a Vbe of 0.3V. This equals 0.013mA. In 
order that this stage should conduct properly and 
not "bottom ", the voltage drop across the 
collector load (22k12) should not be more than 
3-5V approximately. 

This means that the 5 of Trl should be less than 
3.5 

-122. If the S is greater than 14, Trl 
0.013X22 
will " bottom". From the Mullard data, the 
average S of an 0071 is 40. Admittedly. at the 
low values of collector current used that S will be 
lower than this figure, but it cannot be guaranteed 
that it will be less than 12. 

It can likewise be shown that if the current gain 
of Tr3 is greater than 9.5 this stage will be perma- 
nently " bottomed" which will make it insensitive 
to all but the positive peak signals -a very effective 
clipping device. Unfortunately, if the first stage is 

" bottomed " this will only be sensitive to negative 
peaks, so as a whole the circuit is rather insensitive. 

I enclose a somewhat better circuit. This has the 
advantage that the circuit is d.c. stabilised by 
negative feedback and is thus unlikely to " run 

February, 1964 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
add d envelope must be enclosed with the coupon from 
page iii of the cover. 

The Editor does not necessarily agree with the opinions expressed by 
his correspondents 

away ". It is also tolerant of $ in all stages. It 
should be noted that the method of biasing a 

transistor with a single resistor in the base lead, 
makes the circuit extremely critical since the value 
of the resistor depends upon S which is a variable 
parameter. The only advantage is a reduction in 
the number of components required. However, a 
method of overall d.c. feedback as shown, can have 
this advantage with none of the disadvantages of 
instability. -D. G. WHITEHEAD (Marple, Cheshire). 

[The author of this article has read and agreed 
with Mr. Whitehead's observations and has 
suggested they should be published for the benefit 
of any readers who have built Or are contemplating 
building the pre -amplifier. -ED.] 

4.7kn 

-4.5V 

V Rt 

TOO 
NF 

Gram. 
input 
on 

main 

: * -O 

+ ve 

The revised circuit of the Magnetic Pickup pre -amplifier. 

IN DEFENCE OF THE HAM 

SIR. -After reading the letter from Mr. H. A. L. 
Wagner (December issue) in his self- appointed 

role of " picador of the air ". like any tortured 
animal in the ring, I have been goaded into making 
this reply. 

Practically everyone knows, of course, that the 
average licensed radio amateur, far from being a 
ham (a detestable misnomer, this) is more likely to 
be a professional of very high standing. and indeed 
the electronics and associated industries would look 
very sick without him. 

Reading between the lines of Mr. Wagner's 
letter. it appears to me to be a strong case of " sour 
grapes". and your correspondent displays a great 
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Make 
up one 
of these 
latest type 
heaters. Ideal for 
bathroom, etc. They 
are simple to make from our 
easy -to- follow instructions -Mee 
enclosed elements designed for the correct 
infra -red wavelength (3 microns). Price for 
750 watt element and metal casing as 
illustrated 19/6, plus 2/6 post and Insurance. 

Infra -Red 

Heaters 

Limited Quantity Only 
Waterproof beater wire. 16 yds. length. 
70 watts. Self- regulating temperature 
control, 10 /-, post free. 

Microphone 
Inserts 
American made. Dyna- 
mic type. Real bargain 
at 3/6, plus 66. postage. 

rpa P. 
type 5/8. Ir 
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CABINET & PICK -UP 
Made for a famous company 
intending to make a Battery 
Record Player but changing their 
minds. This is an extremely tine 
looking cabinet, must have cost 
at least £2 to make. It in complete 
with handle and fasteners as 
illustrated. Also included in the 
parcel is a C'onmocord pick -up 
with crystal cartridge and sapphire 
stylus. Both items new and per- 
fect. Only 19/6, plus 4/6 post and 
insurance. 

GOOD COMPANION Mark III 

Beginner's Superhet 
As supplie I 

many schools 
and college,. 
A simple 
baste euperhet 

c M un- 
derstand and 
which can he 
progreeei veto 
extended 
Ideal for students- components millet -valves -metal rectifier tuning condense -LF. tranelormers, etc. In fact complet 
superhet except speaker. Price 93 plu 
3i- poet and insurance. Data in lad d tree or sep., 1/6. 

Copper Clad Element 
Plant this under a reflector to make ideal 
infra -red heater, Oleo suitable for building into convector, blower heater, drying cabinet. efe. 230/240 v., 1250 watts, 12 ins. 
long but can be bent to almost any shape. 
7/8, plus 2/6 post and Insurance. 

This One cabinet 
an illustrated but 
less control knobs 
in available this 
month at a 
special snip price 
of 15/6, plus 4/6 
post and 
insurance. 
Size is 13;in. 

gin. x 
4in. and it 
is nicely 
covered in 
two tone 
1C.I. 
fabric, 

Cabinet Snip 

The li transistor set with the 
8 transistor performance. 
Incorporating all the latest re- 
quirements. Anyone who can 
solder can make it. Many thousands 
already in use all over the country. 
P511é overage of Long and Medium 

v bands. 
Fine looking cabinet, size 11' x 8^ 
x 3', Q.P.P. Output approx. 
7:50 mW. Excellent reception of 
difficult stations like 208. 
Variable feed back gives excellent 
troc. ONLY ES.19.6 l'Ion 316 Post and Ins. 

ils MON 
POCKET SIZED TAPE RECORDER 

TH'S SNIP 

Smallest precision 'rape Pe- 
enedi,r male- -l'nsh Itoltnn 
ontn,l -will record and play 

lia, -k in porker -use. 
etandard ;' tape and easy ta 
replace batteries. 

SPECIFICATION. Dimensions 6j" x 2i^ x it^, weight 14 sas. 
recording time 12 mien., rewinding time 4 mi 
Magnetic erasing. Wow and flutter, within 2% and frequency 
response 300 -1,200 ere (within 6dB) 
Plus 2/6 Poet and Ins. One month ONLY £6.19.6 

Yaxley Switches 
1 pole, 2 way 2/- 1 pole 3 way 2/_ 
1 pole, 4 way 2/3 1 pole, 5 way 2/6 

1 pole, 7 w-ay 3/- 1 pole, 0 way 3/_ 
1 pole, 11 way 3/- 1 pole, 12 way 8/3 
2 pole, l way 2/3 '-' pole, 4 way 2/6 
2 pole, 5 way 5/- 2 pole. 6 way 3/6 
2 pole, IS way 5/6 3 pole, 3 w-av 3/- 
:i pole, 6 way 4/- 3 pole, 12 way 8/6 
4 pole, way 8/- 4 pole, 3 way 3/6 
4 pole, 4 way 3/6 4 pole, 5 way 6/6 
4 pole, 6 way 6/6 4 pole, 11 way 10/6 
4 pole, 12 way 11/6 5 pole. 3 way 4/6 
6 pole. 6 way 8/- 5 pole, 12 way 14/6 
6 pole, 6 way 9/6 6 pole, 3 way 4/6 
6 pole, 12 way 17/8 6 pole, I l way 16/6 
6 pole. 4 way 6/6 8 pole, 2 way 6/6 
8 pole, 4 way 7/6 8 pole. ti way 11 /6 
8 pole, 12 way 23/6 12 pole., 2 way 8/- 
1.2 pole, 5 way 16/8 12 way fader 3/6 

1 pole. 6 way incremental shorting, 3/6 
Please add 1/- post and packing for all orders 
below £3. 

Meter Bargains 
2in. Moving Coil 500 micro-amp. f.e.A. 
Brand new, 17/6, plus 1/- Packing and 
Insurance. 

Tabby Equipment 
With details to make Closed 
Circuit TV Lena System. 
"See in the dark" equipment 
comprising 5,000V power pack 
which contains ignition coil 
vibrator, etc. Control unit, 
interconnecting cables and infra- 
red binoculars. Offered for 
one month only at the give 
away price of 93.19.6, plus 

01 carriag, These 
se , imint as received front unused, 

Ministry, believed in good 
working order but nold without 
guarantee. 

"CORONET" Mk. Ill 
An excellent pocket size net using 3 MAT traneistnre for the oscillator 
and I.P. stages and :1 junction types including a matched pair for the 
output stage. It fully covers the medium -wave band and that part 
of the long -wave band to bring in B,B.I'., Light. The circuit includes 
a highly efficient slab aerial and Plessey tuning condenser incorporating 
wave change switch. Overall size approximately 41 x 2; x 1 /in. 
Supplied complete with carrying case, this two -wave pocket net in 
available while, auras last at the very low price of 28.12.6. 

M ULTI -METER 
BARGAI N 

Model uomtn-r EPi0K. Extra wide 
cale fitted corner wise for compact- 

ness, extra accurate as it uses 1% 
cornponents. Sensitivity 10,000 
ohms per volt A.1'. and D.C. ranges 
D.C. voltage up to i.2kV in 5 
ranges. A.C. voltage op to 1.2kV 5 
ranges. D.C. encrent up fo 300mA 
3 ranges. Resistance up to 2 meg. 
Capacities .003 to .l5 mid and deci- 
bels. Complete with full instruc- 
tions and tent prods and battery 
for ohm, range. A real bargain not 
repealable once stocke cleared. 
Price 89/8. Carriage and insurance 
5/ -. 

Electric Blanket Spares 
We carry a good stock of elements. ther- 
mostats and nwitchea etc. for Electric 
Blankets. Send B.A.E. for list. 

Timer Kit 
Special offer of all componente except metal 
box to make mains operated interval timer 
for photography etc. 12/8 plus 2/6 post. 

5000 mFd Condensers 
12 V., working -Plessey- perfect. 2/- each, 
18/- doz. 

Fluorescent Light .Bargain 
For pelmet or window lighting, etc. 

Kit of parts comprising: choke, two lamp holders, starter 
holder and starter. 
40 watt, 
19/8; 80 
watt., 87/8. 
Plue 2/6 post and insurance. 

Building A 'Scope 

:fin. oneilloscope tube. American made 
type No. 3FF7, 6.3 v. 0.6 amp. heater, 
electroetatfc deflection, brand new and 
guaranteed with circuit diagram of scope, 
1b /- each, plus 2i6 post and insurance. 

Adjustable Thermostat 

Suitable for Industrial or domestic purposes, 
such ae controlling furnace oven, immersion 
heater, etc. Can also be used as a flameetat 
or fire alarm. Made by 8unvie these are 
approximately 17in. long and adjustable over 
a range 0 to 550 F. The contacts are rated 
at 15 amps., 230 volts, and the adjustment 
spindle, which comes to the top, can be 
fitted with a flexible drive for remote control 
or 'just a pointer knob for local control. 
Listed at £3 or 24 each, these are offered at 
only 9/8, plus 2/6 postage and insurance. 

Ice -Stat 
This is a small thermostat which cute on 
and off at around freezing point. Has many 
unes, one of which could be an ice warning 
device to be fitted under your motor car. 
Price 7/6, post 1 / -- 

Refrigerator Thermostat 
Standard type with adjustment for all normal 
refrigerator temperatures, 7/6, plus 1/- poet. 

Simmerstat Heater 
Regulator 

Suitable to control elements, heater, soldering 
irons and boiling rings up to 2,500 watts. 
Complete adjustable, normal price 55/- each, 
special snip price 12/6, plus 1/6 postage and 
insurance. 

IS amp. Thermostat 
Adjustable over a fairly wide range of 
temperatures but net for 70 F., suitable for 
wall mounting to control room heaters. 
Exceptional bargain at 9/8, plus 1/- poet 
and insurance. 

B29 Receivers 
A floe receiver made by the famous Marrent 
Company. Covers the shipping bands . 

15 Klc to 560 K/c in four switch stages. 
Bas vernier tuning and all refinements. 
Works off A.C. mains with internal power 
park. These esesets need servicing, but we are 
,e at spare parte value i.e., 
£5.0.0, ph,e :;n' r-arr. 

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

(Opposite SAVOY CINEMA) 
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Mallard 
AC307 14/6 
AD190 25/- 
AF102 27/8 
AF114 11/- 
AF115 10/6 
AF116 10/- 
A2'111 9/6 
AF118 20/- 
AF124 10/- 
AF125 10/6 
AF126 10/- 

TRANSISTOR 
AF12'/ 9/8 
OAZ207 7/- 
OC18W 35/- 
0019 25/- 
0C26 25/- 
OC35 121- 
0042 8/- 
OC44 5/- 
OC44M 9/3 
0045 5/- 
0C45M 9/- 
0070 818 
0071 413 

OC72 518 
20072 18/- 
0074 81- 
0075 516 
0078 8/- 
0081 5/6 
0081M 8/- 
00.132 10/- 
0083 4/- 
00139 8- 
00170 9/6 
0C171 10/8 

DIODES 
BY100 7/6 0A90 3/- GEX34 4/- 
0A70 3/- 0A91 3/- GEX35 4/- 
0A79 3/- 0A95 3/6 GEX35 10/- 
0A81 2/- 0A210 9/66 

SETS OF TRANSISTORS 
Set I. Comprising 0044, 2 x 0C45, 

matched pair 0081 .. 32/6 set 
Set 2. Comprising OC81 Driver. 

matched pair 0081 .. .. 20 /- set 

DK96 
DAF6 
DF96 

50081 
ECC82 

ECC84 
ECC85 
ECH81 
EBC41 
EF41 
Et'L80 
PCF80 

7/9 

6/9 

5/- 
6/9 

5/6 

7Ì8 
7/6 

7Ì8 

VALVES 
PCC84 7/8 
PL82 7/8 
PY83 7/8 
UAB(80 7/6 
UAF42 7/6 
UBF80 7/8 
UCH42 7/6 
UL41 7/8 
EY51 8/- 
PL91 8/6 
PL36 9/6 
PCL8'3 9/6 
PCF82 9/8 

PCL82 
6V6G 
6K7G 
6AM6 
EB91 
1Ra 
1T4 
1S5 
3S4 
6K8G 
6L6G 
6470 
6X5G 

METAL RECTIFI iR1 
K3/25 6/9 I K8/25 8/9 MS 
fi3/40 9/-. -11840 9/- R3/20 

Contact Cooled T)pcs 
C2D 816 C3B 14/- C3D 

Silicon Rectifiers 
125v. 500mA 5/- 250v. 500mA 

91- 
4/- 
2/- 
3/6 
3/- 
5/3 

4/8 

4/6 

5/8 
5/- 

24/3 

10 /8 

6/8 

MICROA MMETI6R s 
1IILIdAMMis1'EItR 

0-50 µA, 39/6. 0-500 p.A. 32/6. 0-1 mA. 27/6. 
0-5 mA 27/6. 0-300 v., 27/8. "s' Meter, 35/-. 

GRAMOPHONE UNITS 
BSR TU12 unit, with Mono TC8H cartridge, 

3.19.6. 
BSR GUT unit, with TCBM or TC8H 

cartridge, Mono, 24.15.0. 
BSR GU7 unit, with TCBS cartridge, 

Stereo. 25.5.0. 
Garrard Autoslim, automatic, with GCS 

Mono cartridge. 27.15.0. 
Garrard Autoelim, automatic, with EV26 

Stereo cartridge, 28.10.0. 
Garrard Autoslim. de luxe, with GCB Mono 

cartridge, £11:5.0. 
Garrard Autoslim de luxe, with EV26 Stereo 

cartridge. 212.0.0. 
BSR Monarch UA14, with TC8 Mono 

cartridge. 26.6.0. 
BSR Monarch ÚA14. with TCBS Stereo 

cartridge, £7.7.0. 
BSR Monarch 1JA16, with TC6 Mono 

cartridge, 29.19.6. 
BSR Monarch UA16, with TCBS Stereo 

cartridge, £7.19.6. 

MICROPHONES 
Acos Mir 39/1 .. .. .. 
Floor Stand Adaptor .. .. 

Acos Mir 45 .. .. .. .. 
Table Stand .. .. .. .. 
Mir 1000 .. .. .. .. .. 
Table Stand .. .. .. .. 
Acos Mir 40 .. .. .. 
BM3 Microphone .. .. 

Floor Stands MS4-3 sections .. 
Table Top Stand .. .. .. 

£1 
12 8 
19 

£1 19.6 
19 6 

£2 5 0 
22 19 

6 

MULTI- RANGE TESTMETERS 
Caby Ml .. .. 
Caby 1320 .. .. 
Eagle EP10K .. 
Mode! 20051 .. 
Eagle EP5OK .. 
Caby AlO.. .. 
Taylor 127A .. 
Eagle TK20A .. 
Eagle EP3OK .. 

.. £2 1p4 0 

9 19 6 

££4 

it 

1118 8 

American Recording Tape, standard 
play 51n. spool. 800[1., 9g/8: Olin. spool, 
850ft., 11/9: lin. spool. 12g00ft., 14/9: long 
play 

15/-: lin, spool. 
,180011.:. 

19/6. 
epos 

AMPLIFIERS 
Transistor Amplifier 1 watt, 2 input points 
with sensitivities of 10 mV and 250 mV. 
isolated 3 ohm speaker output. 42 / -. 
Transistor amplifier 15 watt, operated from 
a 12 v. battery, push -pull output. 2 separateli 
controlled input, 15 gns. 3 watt valve 
amplifier, controls: volume, treble, bass 
with on -oit, valves EZ80. ECL86. 24.19.6. 
Amplifier 12 watt output to suit 3, 7 or 15 
ohms speaker. 5 valves. EF86, 12AX7, 2 x 
51,84, EZ81, 15 ens. 

1964 CATALOGUE 
Now available. send 1f- In stamps for 
your copy. Trade Catalogue also avp11- 
able. Please attach your Bdsbsess 
Letter heading. 

RADIO SUPPLY CO. 

103 LEEDS TERRACE \ WINTOUN STREET 

LEEDS 7 

TERMS: lash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d., Minimum Parcel 
Post charges 2/-. Please include 
sufficient postage with your order. 
Minimum C.U.D. fees and postage 
UI8. These Postal Rates apiD 1.s 

U.K. only. For full terms of bu.in. 
see inside cover of catalog... 
Personal shoppers 9 a.m, to 5 p.m. 
Mon. to Friday. Saturday 10 a.m. 
to I p.m. 

TELEVISION 
21 in. 

TUBES 
REGUN NED 

9916 Guaranteed I Year 
Ins. and Carr. 1016. 

SPARES 
Cond . 100, 10/ -. 
New Assorted electro- 

lytics & PFs. 

17 in. 79/6 Add 101- refundable 
on OLD TUBE 

Resistances 100-51 - 
Asst. sizes, watts_ grades. 
VALVES 9d. ea. 40 -E1 
Thousands of Valves 
available. P.P. on 1 -4 6d., 

121/6. 

IS, 14, 
12ín. 

1110° Tubes in stock.) 
59/6 

EX.MAINTENANCE TESTED TUBES 
Satisfaction Guaranteed. 

1 36/24, 14KP4, 141, 121, 3Ií74, 
and others -Carr. 5/ -. 

TELEPHONE / 
HANDSETS 

SPEAKERS 7/9 each 

bin. 8in. Tin. x 4in. Money 
back guaranteed. Enquire for 
other sizes. Ex. mid. salvage. 
P.P. 1/3. 

Per Pair 
G. P.O. standard pattern. 
House to Workshop, 
garage, inter- office, etc. 
Works off any small 
battery. P. & P. 4/6. 

TV EXTRAS 
AERIALS 25 

S 
. ÌÌe -211.10.0 

Indoor combined. . 14e _ 7 10.0 
Complete with 

'. 

12fc. co -ax. and 
1. 12 months' Full 

plug. P. & P. 213. i Written 
AERIALS 3516 . 

1 Guarantee. 
Loft Combined Channels for all 
BBC with 3 ale- o - _ areas. 
ment ITA universal 22-2 
fitting. - I Demonstrations 

P. & P. 3/6. daily in our Shop, 
Co-ax Cable 6d. Personal collection per yd. Plugs 113 ea. 4 I 

P 
Persona LEGS -Complete 

with fittings for I Carr. 14w.. 20/ -, 
an sec 35/6. 17ín., 30/ -. 

nsu ation Tape I/6 Roll, 
75ft x }in. wide. Bargain. P.P.9d. Portable Tape and Record 

Cabinets, 19/9. Size 13} x 

10} x 8in. Two tone P.P. 5/ -. 
No Dark Switch -8/9. Safety 
in the home. Don't get caught in 
the dark.Limited tock.P.$,P.9d. 

DUKE & O. (LONDON) LTD. I Phone 
621/3 Romford Road. Manor Park, E.12 ILFord 

Liverpool St. -Manor Pk. -l0 mins. 6001 2 .3 

ERSIN MULTICORE SOLDERS 

for a first class 
Wherever precision 
soldering is essential, 
manufacturers, eng- 
ineers and handymen 
rely on MULTICORE. 
There's a MULTICORE 
SOLDER just made for 
the job you have in 
hand. Here are some 
of them. 

PRINTED CIRCUIT & 
TRANSISTOR SOLDER 
Designed for soldering High 
Temperature sensitive com- 
ponents. Plastic re- usable 

reel contains 250 
feet of 60 /40 High 
Tin Quality 22 
s.w.g. ERSIN 
MULTICORE SOLDER 
with 5 -cores of 
non -corrosive 
flux. Ask for Size 
10, 15/- each. 

For small users. the same 
specification is available on 
a 216d. reel. 

joint every time 

THE NEW HANDY 
DISPENSER 
Fasy to find in the 
tool box -simple. to 
use. The solder IS in 
a continuous coil 
which can be used 
direct from the 
handy free -standing 
dispenser -1n fact, it 
to virtually a third 
hand for those tricky 
soldering lobs. Con- 
taining 15 feet 5 -core 
19 s.w.g. 
Erstn Multtcore 
Savblt alloy. 2/6 

BIB WIRE STRIPPER 

AND CUTTER 

Strips insulation 
without nicking wire, cbl 
cuts wire cleanly. (' 
splits extruding /I- , "N 

flex. 316 each F/ 

MULTICORE SOLDERS LTD 
MULTIGORE WORKS, HEMEL HEMPSTEAD, HEATS. 1800M00ß 3638) 

OHMS. Ila 
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deal of ignorance. He unmercifully criticizes the 
licensed amateur and yet praises the pirate operator 
to the full. The obvious reason why pirates " cut 
the cackle to a minimum " is the perpetual fear of 
being traced by the authorities because they are 
breaking the law. 

Mr. Wagner states neither which system of 
emission nor which bands he operates, and he does 
not indicate the subject matters heard under dis- 
cussion, but most of us are quite capable of 
exchanging technical data if the occasion arises. 
Conversely, by virtue of our licensing regulations, 
we are at liberty to discuss much more personal 
matters at any time -and we do! - Rex ToBY 
(London, W.1.). 

EVEREST PRAISE 

SIR, -May I say a word of praise for the 
" Everest " tuner, which was described in 

the June and July 1962 issues of P.W.? As stated 
by the author, alignment needed plenty of patience, 
however once this has been mastered, it certainly 
does all that was claimed of it, and was well worth 
the cost of the crystal. -J. SMETHURST (Oldham, 
Lancashire). 

A DIFFERENCE OF OPINION 

SIR, -Mr. Hellyer in his article " Test Gear 
Techniques ", published in the November 

issue of P.W., appears to be confused. 
He says: " Mathematically, NdB= 101ogio(P2 /P1), 

where Pl is the input and P2 the output power." 
This is perfectly correct.. The bel is a ratio 

(logarithmic) of powers. This can be also written, 
V1-x R2 

of course, as: NdB=logio and, as the 
RIxV2' 

author states, if Rl =R2 then: NdB= 
10logio(V1= /V2 ), or: NdB= 20logto(VI /V2). 

This however, is not equivalent to: NdB= 
l0logio (V2 /V1) ... (a) and therefore cannot be 
termed as a voltage ratio or as a voltage decibel, 
which (a) would represent. As V' /R =P however, 
therefore: 20log1o(VI /V2) can be said to be again 
a ratio of powers. There is only one type of decibel 
-power. Anyone who speaks of the other types of 
decibels -voltage, resistance, current -either has no 
knowledge of what he is speaking, or is being 
deliberately misleading. - P. J. McGoLDRICK 
(London, S.E.9). 

SIR -In reply to Mr. Goldrick's letter. This is an 
example of the academic versus practical 

controversy more often found in the pages of the 
" glossy " technical magazines. Mr McGoldrick is 
as right in his facts as he is rude in his conclusions. 

While it is perfectly true that the bel is a 
logarithm to the base 10 of the ratio of two powers, 
it is also true that since the power ratio is also the 
square of the voltage or current ratio for a given 
load impedance, the power ratio in decibels can be 
stated as 20 times the logarithm to the base 10 of 
the voltage or current ratio VI /V2 or I1 /I2. When 
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using this convenient measuring tool, we do not 
always state that the expression dB is a power 
ratio: this is understood. Engineers who regularly 
employ the dB as a means of response curve, band- 
width and sensitivity checks are quite familiar with 
its use. They are concerned with comparative 
voltages, but are well aware that the use of the dB 
is a mere convenience, not an absolute measure- 
ment. They know quite well that 201ogio(V 1 /V2) 
is a ratio of power, and do not speak of different 
types of decibel. In doing so, they are not inten- 
tionally misleading and could hardly do their work 
without knowledge of what they were saying. 

A closer reading of page 646 of the November 
P.W. will show that this stricture was indeed put 
forward. Space prevented a fuller theoretical dis- 
cussion in an article of this nature. It would have 
been quite proper to continue to the effect that 
voltage ratios are more correctly stated in nepers. 
But to bring in logarithms to the base " e " would 
have done nothing to improve the article, or 
clarify the subject. However, if a more technical 
(less misleading?) treatment is needed, the author 
will be happy to oblige. -H. W. HELLYER (Gilfach, 
Glamorganshirc). 

Sir -I would be grateful if any reader could sell or 
loan me ... 

. the May and June 1957 issues of P.W. 
J. M. ROBERTSON, 38 Silverhill Drive, Denton Burn, Newcastle 
upon Tyne 5. 

. the circuit diagram or data of a Beethoven 
B106 television receiver. -S. STAFFORD, 25 Sithson Avenue, 
Bolsover, Derbyshire. 

the manual of a Marconi Canadian receiver 
No. 52 -H. C. LOXLEY, 51 Guy Street, Warwick. 

the June 1957 issue of P.W. -D. W. FROST, 
6 Queen's Road, Harpurhey, Manchester 9. 

the circuit and data of the a.m. test set, type 
74.A. -G. H... ARK, 32 Stonefield Street, Moorside, Cleck- 
heaton, Yorkshire. 

the issues of P.W. giving the modification 
details of the No. 19 set. -J. AULESBROOK, 61 South Road, 
Beeston, Nottinghamshire. 

. the instruction book for a G.E.C. four-valve 
portable receiver, type BC.1255. -M. SELLARS, 9 Oaklea, 
Sherwood Road, Heath Grove, Buxton, Derbyshire. 

. the January 1961 issue of P.W. -A. Crabb, 
"Jara ", Central Avenue, Hullbridge, Essex. 

data for the No. 38 and No. 46 transmitter/ 
receivers.- 23861901 Tpr. HARGREAVES, A. W., Q.M. Troop, 
2nd Royal Tank Regiment, Lisemally Camp, Omagh, Co. 
Tyrone, N. Ireland. 

the September 1960, September and December 
1961 issues of Practical Television. -R. F. DARBY, 5 The Firs, 
Bell Bar, Hatfield, Hertfordshire. - 

. the August, September and October 1961 
issues of P.W.-P. A. BLAKEY, Cox Hill, Boxford, Colchester, 
Essex. 

the September 1956 issue of P.W. -M. A. 
FORRESTER, 58 Bede Avenue, Sherburn Road Estate, Durham. 

.. details of the valve line -up and internal con- 
nections to the coil pack plugs of the receiver type M.C.R.I.- 
L. O. HEALING, Del Monica, 93 Alma Road, Bournemouth, 
Hampshire. 

- - - 

the September 1957 issue of P.W. -A. Guy, 
27 The Drive, Lightcliffe, Halifax, Yorkshire. 
.. the issues of P.W. dealing with the conversion 

of the RI155 receiver. -J. REED, 14 Firth Road, Rondebosch, 
Cape Town, South Africa. .. the circuit and wiring diagram of the supply 
unit Mk.11l No. 2. -S. M. MARSHAL., 18 Anne Way, Barking - 
side, Ilford, Essex. 

the circuit and /or any other data for the R.107 
Mk.III set. R. S. Ktrsc, 46 Maesteg Road, Cwmfelin, Maesteg, 
Glamorganshire. 

.. information on the type of batteries used in an 
American Philco signal generator No. B76920. -H. C. CLARK, 
63 Queensway, Moss Bank, St. Helens, Lancashire. 
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SERVICE SHEETS RECEIVERS & COMPONENTS 
(continued) 

SERVICE SHEETS, Radio and TRle- 
vision, 3/8, post paid. VEST AND 
EMERY, 17 Halgarth Street, Durham. 

SERVICE SHEETS: Radio. TV. 5,000 
models. List 1 / -. S.A.E. inquiries 
TE .RAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS: Radio and TV. 4/- 
each. 1963 List now available at 2/ -. 
All orders dispatched on day received. 
Also Manuals for sale and hire. List 
1 -. S.A.E. please. SULTAN RADIO. 
29 Church Road, Tunbridge Wells, 
Kent. 

S.P. DISTRIBUTORS is now under 
New Management. Try our stream- 
lined service. We supply SERVICE 
SHEETS for Radios, Televisions, Tape 
Recorders, Amplifiers, etc., etc., by 
maims OF POST at 4/- each plus 

pNpew 
1963 List now EavailablePP 

inquiries. 
8. 

to S. DQ 
Mail 

UTORS, 44 Old pBond 
Street. London WI. 

TRADE SERVICE SHEETS offered 
by retired engineer. If I haven't got 
it you won't get it. All 4/- each by 
return. Please include large S.A.E. 
Mail orders only. ETZIONI. 80 
Merrion Avenue, Stanmore, Middx. 

S.E.S. SERVICE SHEETS for all TV, 
Radio, including Transistors, Tape 
Recorders, Echo Units, Amplifiers, 
Record Players and Autochangers, 
etc.. also various domestic appliances. 
List 1/, S.A.E. Mail orders only. 
SUN l$J'JOPRSOAL SERVICES, 38 
St Gearge's Road, Hastings. 

SERVICE SHEETS for ail makes of 
Radio and TV, 1925 -1963. Prices from 
1/- with free fault- finding guide. 
S.A.E. inquiries. Catalogue of 6.000 
models, 1/0. 125 Radio/TV Sheets 
covering many popular models, 21/ -. 
Valves, modern and obsolete. Radio/ 
TV Books. S.A.E. lists. HAMILTON 
R.AD1O, Western Read, St. Leonards, 
Sussex. 

TELEVISION CHARTS 110: with lay- 
out details 2/9: Makers' Service 
Manuals from 3/91 TV type valves 
137G, BSA, BOA 2/9: All by rapid 
return post service. Send s.a.e. for 
lists: Back issues PTV 1/8. All post 
paid: Send now to Shaw, 64 Standish 
Street, Burnley, Lanes. 

SERVICE SHEETS, also Current and 
Obsolete Valves for wale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London, W12. 
Phone: SHE 8441. 

38 SET 5/ -. 18 Set 2/8. R1155 10/, 
T1154 5 / -. Circuit Information. 
CAMPBELL AIRCRAFT LTD., Ever - 
land Road, Hungerford, Berks. 

SOUND RECORDINGS 

A' UNIQUE BUY! Recording Tape, 
top brand, 51in.. 1,200ft. 1910; 7m.. 
2,400ft, D.P., 28/8. P and P. 1/6 per 
spool. Bargains in all sizes. S.A.E. 
for list. E. C. KINGSLEY AND CO., 
132 Tottenham Court Road, London, 
WI.. EUSton 6500. 

RATES: 7/3 per line or part 
thereof, average eve words to Une, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager "Practical Wireless," 
Tower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 

NEW ELECTROLYTICS. 100 +80MP 
350V. working. 1$ín. x 3in. prong, 2/8 
each; 16 +16+16 275V working, lin. x 
2in. prong, 2/6: 100 +200 275V work- 
ing, 'lin. x 44ín. stand 3/8; 100 +400 
275V working, 1 #m. x 4I in. stand. 
3/8; 100 +100 300V working, Hin, x 
3in. stand , 3/ -: 64 +120 350V working. 
Hin. x 4+,in. stand, 2/6; 50 +50 275V 
working, lin. x 3in. print/c.. 2'8; 
32 +32 275V working, Ilin. x 2in. 
stand, 3/ -; 16 300V working, lin. x 
llin. w/e, 1/8; 100 +300+100 +16 257V 
working, 1lin. x 4in. stand 5 / -. Post- 
age 6d. per cond. HOLLY ELEC- 
TRONICS, Holly House, Ford End, 
Chelmsford, Essex. 

"HEATHKITS" can now be seen in 
London and purchased on easy ternis. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. PW7 /9, 126 
Hamilton Road, West Norwood. SE27. 
GIPsy Hill 6166. 

NEW VALVES GUARANTEED! 

1135 5/- 6X5G 410 PEN36C 5/- 
1L4 1/11 7C5 5/- 

PCL83 7/6 111 2/8 25L6GT 4/8 
1R5 4 /11 C1C 5/- PCL84 5/- 
185 3 /11 CY31 5/. PCL85 6% 6 1/3 ECC85 51- R19 9/8 6BWI Xw7 4/6 
6X4 3/6 PEN96 2/8 TYB6F 8/- 
Cash with order only. Postage 6d. per valve. 
Any parcel insured against damage in tran- 
sit 6d. extra. 

A.D.A. MANUFACTURING Co., 
116 Alfreton Road, NOTTINGHAM. 

WANTED: VALVES, TRANSISTORS, Etc. 
Bought for Cash. 

STOCK CLEARANCE: Valves. Con - 
densers, Resistors, Transformers. 
Maily only. Bargain lists. 98 Green - 
way Avenue, ElI. 

EXPERIMENTERS' BARGAIN 
Transceiver SCR522, 100 to 150 Mc /s. 
Crystal controlled (no crystals). Re- 
ceiver section. valves, 3 of 12SG7, 1208, 
12A157. 12.15, 3 of 9003, 9002. 12H8, 30/- 
post paid. Transmitter, part stripped. 
valves, 6887, 3 of 12A6, 8G6, 2 of 832 
includes modulation transformer. etc.. 
25/- post paid. Both units in rack, sent 
by rail for 501 -. Complete with all 
valves and ln good clean condition. 
Spares for 52 Receiver. Valves. ARP3 

fcht ore8eZ4 ibatr 1- eaa, r mopoatfre Vro 
Packe, 12 volts to 150 at 40 mA. 7/8 post 
2/6. Reprinted handbook with all cir- 
cuits, etc., 5 / -, post free. Remote Con- 
trol Units No. 1. Complete with chamois 

suit 52, iMicpoe resistance 
Morse Key, Hand 

Generator and Bell, etc. Brand New 
at 07/6. post 7/6. 

40/42 PORTLAND 
ROAD. WORTHING 

No. 3 BUMPER PARCEL 
6 Assorted ex- government valves. 
6 Wander plug sockets -sorry no plugs. 
6 pair of Brass instrument case safety 

hooks. 
1. Electro magnetic counter 10 imp. per sec. 
3 Assorted Mains Dropper Resistances. 
3 Yards of insulating sleeving. 
1 Post Office telephone fuse box with fuses. 

12 Assorted car bulbs, 6 volt and 12 volt. 
3 M.E.S. panel lamp bulbs, 6 volt. 

12 Sheets of carbon paper. 
50 Tubular condensers assorted. 
12 High stabilility resistors. assorted. 
12 Assorted valve bases. 
6 Valve retainers. 
1 Clockwork timing mechanism intended 

for blowing up rockets? 
112 Volt vibrator mallory. 4 pin. 

24 Red bezels for panel lamps. 
3 Telephone cords braided, 901n. long. 
1 Speaker. 3 ohm. 
2 Crystal adaptors. 
4 doz. Cartridge fuses. 
6 Transistor clips. 
1 Pair test leads with prods and spades. 

(These need cleaning and oiling. new but 
bad storing) 

20h Post Free, 'Two Parcels for 35/- 

Signal Generator Type 106. Made by 
Salford Electric. 5.5 to 65 Mo /s. With 
charts. leads, plugs, In original case. 
BRAND NEW. Free delivery. 27.10.0. 

BREAKDOWN UNITS 
Transmitter Receiver Control Box 
containing 7 instrument knobs, 4 toggle 
switches, 3 rotary switches, 20 small 
potentiometers 2 Plessey Sockets. 
cases rough but components O.K. 
6/- each, post paid or 2 for 10 / -. 

li' RA('K FITTING CABINET, 
34' high by 21' deep with telescopic 
drawer slides. Louvred sides, back and 
top. Brand new Swedish make. £4.0.0 
only, plus B.R.S. delivery. 

ECR 35 'rube with Screen and Base, with 
data. 25/ -. 

5ÚP7 Tube with Screen and Base, with 
data. 30/-. 

20ft. Steel Telescopic Mast. 50/ -. 
High Stab Resistors, 6d. each. 

MONITOR 56 is a high -speed triggered 
oscilloscope, comprising indicating 
Unit Type 248. Power Unit 675 and Fol- 
lower Unit 68. with connecting cables. 
A minimum 30v. is required to trigger. 
Amplifier has flat response to 1.5Mc /s. 
Indicator may be used with external 
Timebases and Signal Amps. at rear 
links. Valve heaters run continuously: 
H.T. only, being switched ON /OFF on 
front panel. Valve functions: V1(a), 
V2, V3, V4(a), V5. Ve, V7, VII Trigger 
stage. VS, V9 Sawtooth Generator. 
Vio, VI1. Vl2 "X" plates paraphaee 
amp. VII. V14 Osraphase amplifier for 
signal (video) Y" plates. Meter: 
use 5v. scale for x 20; 20v. for 5; 100v. 
for Direct; 500v. for divide by 5. 
With circuit and leads. probe, etc., £8, 
plus carriage 15/ -. 

A LIMITED NUMBER OF TRANSMITTERS 
AND RECEIVERS WITH FULL DETAILS. 
19' Rack Fittings to Fit Swedish Cabinets 
Send large envelope addressed for details. 

Also a good range of Transformers. 

E. R. NICHOLLS 
Mall Order and Retail Shop: 

44 LOWFIELD ROAD 
off SHAW HEATH, STOCKPORT 

CHESHIRE. 
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RECEIVERS & COMPONENTS 
(continued) 

A.1. POST FREE BARGAINS. Oriental crystal microphone inserts 8'9 each. Acos type 8/- each. GEX25 diodes 1/3 each. Guaranteed set tented valves, EF80. EB91. 10E1 Bd. each, 3 for 1/6. L63, ECL80, 2/- each. PZ30, EL38, PL33, PY31 2/6 each. PY81 3/, KT36, 836, 20P1, 27SÚ 4/. each. N37, U281 4'3 each. ECC82 4/8. EB41, EBC41, 
ECC81 EL42, PL81, 6C13, 10C2, 6LD20, 20LI, ÉL33 5/- each. 30P4, 53KU, PL36, 8/8 each. PL82, PL83, PY80, PY82 PCF80 3/0 each. Send for full list of valves. A 1. RADIO COMPONENTS, 
14 The Borough, Canterbury, Kent. 

TRANSISTORS now half -price unmarked but tested packets of 16; unmarked untested packets of 40. duds suitable as diodes, packets of 80. All packets 10/- each, postage 
1 / -. Four packets post free. C.W.O. K. R. WHISTON (Dept. PINT). New Mills, Stockport. 

DIRECT TV REPLACEMENTS LTD., largest stockists of TV Components in the U.K. Line Output Trans- formers, Frame Output Transformers, Deflector Coils for most makes. Official sole suppliers for many set makers. Same Day Dispatch Service. Terms C.O.D. or C.W.O. Send S.A.E. for quotes. Day and Night Telephone GIPsy Hill 6166, 126 Hamilton Road, West Norwood, SEZ7. 

('RYITAL CALIBRATOR No. 7 Mk. I using 8 valves, a 1 Me /s crystal ose. is used to synchronise 2 multi- vibrator ose. operating at 10 Kc /s and 100 Reis ras ectively. Harmonics f 10-100 and 1.000 Kc /s are available upo to 20 Me /s, far beyond this on any sensitive set, modulator also incorporated for receiv- 
ing. In small Bakelite ease with carry- ing handle, power 2 v. L.T., 80 -120 v. H.T. Circuit and instructions supplied. 
BRAND NEW, 70/ -. Post 5/ -. 

WAVE- MITPI3R INDICATOR Type 
230. Using plug -in wave -meter boxes into a 7 -valve sensitive amplifier and Indicator unit. mains operated 100 -250 volts. Power unit at rear on a small separate chassis supplying 350V. D.C. at 100mA full wave rectified and 6.3 volts 
4 amps L.T. Each supplied new or as new with a V H.F. or U.H.F. wave -meter 
box and all connectors in wooden transit case. Wave -meter boxes easily made to all frequencies. Containing coil tuned by variable condenser, out - 
ontindicator 

with 
dPrice fornthis 

socket 
essen- tial piece of equipment, only 50 / -, carr. 7/e. 

J. T. SUPPLY (Dept. H) 
ISO MEADOW LANE, LEEDS Si 

CALLERS WELCOME 

RECEIVERS & COMPONENTS 
(Continued) 

EXCEPTIONAL VALUE: Picture Tubes, brand new, Mazda 191n., 
C'ME1901, Mullard 19in. AW47- 90/91, £4/10/; Mullard 23in., AW50/90, £6/10/; carriage (insured) paid. 12 months' guarantee. Note: All brand new. We also supply most other sizes completely regunned at £411716, guaranteed 12 months. TOMLINS. 156 Lewisham Way, New Cross, SE14. TID 3857. 

100% TUBES 
Rescreened, rebuilt, 54.15.0. Guaranteed year 70 °, 90 °, 110 °. Carriage 12/6. Mullard, 
Mazda, etc. NEW Boxed Valves. 12 months' 
gguarantee! PCC84, ECF80, PCL82, EF183, E11.84, BY100. BY101, etc., 7/8 each. PL81, 
U26, 5586. ECL82 -8, PCF80, U.191, PL83, etc.. 9/- each. Lists Free. 

PHILIP BEARMAN 
43 Leicester Road, New Barnet. 

Tel.: BAR 1934. 

SPEAKER REPAIRS, Cones fitted. Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

FOR SALE 

UNDERPILLOW SPEAKERS: Listen without disturbing others, 15 ohms. 
£211116; timer unit, designed for 
whisper teaching, famous make, 3 on/off periods in 24 hours, 13A 200 - 
240V, £6.,13 3.-S.P. Ltd., York House. Huddersfield. 

"YOU COULD READ MORSE BY FEBRUARY 

GBy using the RHYTHM METHOD 
of Morse tuition a student, start- 

3 
ing from scratch, has passed his 
Morse Test In lust 13 DAYS by faithfully tollowing the lnstruc- 

CVoss given in this fantastic 
course. You could pass the test 
NEXT MONTH. For explanatory H booklet please send 6d. in stamps to: 

SC (13('H(sails; 4.3 GREEN LANE. PURLEY, SURREY , 

LOUDSPEAKERS; Olin. round, 71n. x 4in. elliptical, 3 ohm. Fully Guaran- teed 7/8 Post Free. THE HOUSE OF WAX, 181 -183 Lake Road, Portsmouth. 

SPECIAL OFFERS - NO INTEREST TERMS 

FOR SALE 
(continued) 

250 "12 DRAWER UNITS." New. ex- works, £4/151 -, carriage paid (mainland). Each drawer 51in. wide. 
31n. high, 10kin. long. Stove enamel- 
led green, heavy gauge perfect steel. 
12 dividers free. Catalogue free (Dept. Z4), N. C. BROWN LTD., Eagle Steelworks, Heywood, Lanes. 

GOVERNMENT SURPLUS 
Radio, Radar and Electronic 

Gear for Sale 
SEND FOR FREE LISTS 

SLATER 
34 Lifford Street : Sheffield 9 

Yorkshire. 

pE ó er v es 5/6oEXCEPTIONAL ae Recd Transistor £197. com- plete with crystal microphone, ear- phone, 
presentation 

tape, batteries, instruc- tions, 
4/8). Ideal ngiftO 

box tapes 
guaranteed. Postage, packing 2/6. TOM LINS, 156 Lewisham Way, New Cross, SE14. 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Hi Fi IS watts. 
Valves ECC83, 
ECC83, ECC83, 
EL84, EL84, 
EZBI. Four jack 
inputs. Six con- 
trols: two vol- 
ume, bass,treble, 
tremolo speed, 
depth. Remote 

plug. 3 and IS ohm outputs. Real value. 
Kit E8, ready built Ell. Similar 30 watt. 
Valves ECC83, ECC83, ECC83, EL34. 
EL34, GZ34. Kit El I, ready built E14. 
As above, less tremolo, IS watt, Kit 0, 
Ready built [9.10.0. 30 watt, Kit CO. ready 
built 112.10.0. 

Add carr. 716 any amplifier. 
Send for free leaflet. 

STROUD AUDIO 
Paganhill Lane, Stroud, Glos. 

TELEVISION SETS, hundreds of traded -in sets to be sold at a throw- away price, from 141n. to 211n.. BUYER COLLECTS SINGLY OR IN 
LOTS. BISHER LTD., 18 Court Street, Haddington, East Lothian. 

240.. ELECTRIC POWER ANYWHERE 

EIZEIN from 12 eu CAR BATTERY 
""K AM /RICAN DYNAMOTOR UNIT 

ImIlh. nbn 200,255,. n I50 u 220nu, 
ter h a In intr15los. roils 1000 MI 
Ili,eal IOOCIiI(TlIta 10001&05. put 
*modo) rosin. fin 0x0/8 s Bonin, 
Loo Stamper enul,pe for Iii 1O,nnb1 hhin 
W ' XI1anfIC,iaouc1/.Ql11111. , 

ARMSTRONG Stereo 55 Massie Cash 626.18.0 
5O/- Opt. and 12 pmts. of 44)11 monthly. 

ARMSTRONG AF208 Chassis Cash 281.4.0 
or 48/- dpt. and 12 pymts. of 91 /10 monthly. 

GARRARD Aatoslem Chdnger Cash 8717.0 
or 16 /- dpt. and 12 pmts. of 11 /S monthly. 

GARRARD ATO /EV28A ('ash 215.5.8 
or 25/5 dpt. and 12 pymts. of 18/4 monthly. 

A. L. STAMFORD Lib. (Dept. 3801 
Phone: OHO 5003 

98 WEYMOUTH TERRACE, LONDON LB. 

FOR SALE -High quality microphones for disposal- R.C.A. Type. L.M.I. 6209 
(600 ohms) 250 oh= and 30 ohms. i Reconditioned £10 each. Secondhand, in working condition. £8 each. Also S.T. & C. 3 -way Mixer Panels Type 
BA for 30 ohms microphones £I0 each. Write Box 0784 U.K. Advtg Co. Ltd., 25 Shaftesbury Avenue, W.1. 
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FOR SALE 
(continued) 

GET PLASTERED!! FREE 

POINTING TROWEL WITH EACH ORDER OVER 
45/- 

RESISTORS, Carbon 10 -4 meg. 5-5 watt 2/- doz. 
DROPPERS, 100-20K 1 /8. POTENTIOMETERS, 
100-2 meg. 1/8. CONDENSERS. Ceramic (2- 1000pF). 
S/Miea (8.2- 80.000pF), PI/Mica 0.00002-0.1 mid, 
3/- doz., Ppr Tube (0.001 -0.5 mid), 4/- doz., Block 
l'pr (0.001 -8 mid), 8/6, Metalpaek (0.05 -4 mid), 84. 
ELECTROLYTICS (2-8 mid). 1 /8; (9 -200 man, 2 /8; 
201 -14.000 mid). 3/8. TRIMMERS, 1 -6 gang, 5/- doz. 
SWITCHES, Wafer 1.3 gang, 2 /8. Biscuits, 9d. 
Sliders, 2/S. Add -one D /P, 1 /8. VALVE HOLDERS, 
B7G, Boll, B9G, B9A, B4, B5, 8d. (or 3/8 asst. doz., 
inc. PC Types). TAG STRIPS. 1, 2, 3. 7 way, 1/8 doz. 
9, 10, 11 way, 6/- doz. TENSION SPRINGS, 4 -0-15 
inch, 8/- doz., 3 Inch 4d.. 5 inch. 5d. SOCKETS 

2, 
3, 4, 

5, 6. 8 -pin, 2/. 4 doz. COILS, Aladdin. 1 / -; 
1/6; Others 4/9 4 doz. Formers, 2d. BULBS, 6 -110V 
asst., 4/6 4 doz. COND. CLIPS. 4 -15 inch, 1/8 ; doz. 
VERT. 5.1 inch, 2/8 4 doz. 2 inch 6d. KNOBS, 
brown, E /., or asstd., 8/8 doz. INSULATION BOARD, 
288 eq. in. for 4/8. GROMMETS & SLEEVES. 1/- 
per 100. FELT WASHERS. 25 for 1 / -. 25 asstd. 
CLAMPS & BRACKETS. 3/9. RECTIFIERS. 3/8. 
POCKET VOLTMETERS. 9/6. PULSE GENERATOR 
£16. VALVE VOLTMETERS (Less Mte. Mvmnt.), 
77/6. BC- 1094 -A CONTROL UNITS, 75/ , 4 -Valve 
MODULATOR UNIT. 11/6, AC /DC P.U., 11 /- 
6-WATT AMPLIFIER KIT. 65/6. S'W RADIO KIT 
67/6. EF50's, 1/6. CONTROL UNIT No. 3 Mk. I, 5/ , 
50 SELF TAP SCREWS, 2/3. SLEEVING. Id yd. 
TEST SET MICROPHONE & RECEIVER No. 4 

£27. 2 amp, 2 pin sw. Skts., 1 / -. LARGE SELEC- 
TION OF ABOVE COMPONENTS (No. 240) 
GUARANTEED BARGAIN, 10 / -. 7 TV POTS on 
Strip. 7/6. Dimmer Switches, 7/6. ALL COM- 
PONENTS ARE NEW. Please add small amount 
for Y. te Y. S.A.E. for List. 1/- for Catalogue. 

ALBATROSS ENGINEERING COMPANY 

Dept. PW12. 78-80 HIGH STREET, GOSBERTON, 

SPALDING, LINCS. (Gee. 458) 

FOR SALE 
(continued) 

FANTASTIC 
BARGAIN OFFER! 

GUARANTEED TRANSISTORS 

21- each, XAIOI, XAI02, X13103, 

XB I04, XA 112, 0C430. 

316 each, GET16, GET20, GET 

884, GET873, 250mW ZENER 
DIODES 4 volts to 22 volt, 
0C44, 0C45, 0071, OC81D, 
0081. 

41- each, 0C170, OC17I, AFI 17, 

XU6II, GET67I, GET672, GET 

673, GET69I, GET692, GET693, 

GET694, GET884. 

51- each, OC309, OC320, OC703, 

00800, 0C46, 0C47, ORP60, 
and many more. 

LARGE STOCKS of Mullard, 
Mazda, Bush, G.E.C., Impex, 
A.E.I. 
Send 3d. stamp for full list. 

B.W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

ELECTRIC 
SOLDERING IRON 

Lightweight but robust, firm 
Pistol Grip handle. 240v. A.C. 
Solid copper bit. Complete 
with 4ift. twin flex lead and 
2-pin plug. Indispensable for 
every home handyman. A 
boon to model makers and a 
necessity for every wireless 
enthusiast. Offered to you at 
this new amazing price. P. &P. 1 /-. 

MISCELLANEOUS 

KITS BUILT. Singles quantity. S.A.E. 
Leaflet. KINDER, 6 Hooker Road. 
Hartsease, Norwich, Norfolk. 

YOUR KIT, Radio. Amplifier expertly 
assembled and aligned. Moderate 
charges, prompt attention. M JOHN- 
SON. Ivy Cottage, The Ridgeway, 
Astwood Bk, Redditch, Worcs. 

ELECTRONIC MUSIC ? - 
Then how about making yourself an 
electric organ? Cdnstructional data 
available -full circuits, drawings and 
notes' It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 

G 
Write NOW for free leaflet and further 

V details to & S.. 20 Maude Street, 

9r6 
Darlington. Durham. Send 2 /a. stamp. 

C. H. SERVICE, Dept. P.W.3 
Lusted hall Lane, Tatstield, Kent. 

WANTED 

WANTED: TEST GEAR, Meters, 
Valves, Components, Communication 
Sets, Amp:ifiers. Letters only, HUG - 
GETT'S LTD., 2 -4 Pawson's Road, 
West Croydon, Surrey. 

NEW VALVES WANTED 

Any type, or quantity 

CASH PAID 

R.S.T. Valve Mail Order Co. 

211 A Streatham Road 

Mitcham, Surrey 
Telephone: MITCHAM 6202 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House. 
Mannville Terrace, Bradford 7. 

WANTED 
VALVES ONLY 

Most be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from the great book The 
Principles of TV Receiver Servicing, 
10/6 all book houses and radio whole- 
salers. If not in stock from Dept. B 
Secretary, 32 Kidmore Road. Caver - 
sham, Reading, Berks. 

METAL WORK 

METAL WORK. All types cabinets. 
chassis, racks, etc., to your specifica- 
tions. PHILPOT'TS METAL WORKS 
LTD., Chapman St., Loughborough. 

Cases, Chassis, Frames, etc 
anything in metal. Send your drawings for 
quotation. 'One-off's' with pleasure. Trade 
enquiries welcomed. 
Stove enamelled any professional finish. 

Moss Watson 
40 MOUNT PLEASANT STREET 
OLDHAM, LANCS. MAIN 9400 

SITUATIONS VACANT 

A.M.I.Mech.E., A.M.I.Brit.I.R.E., City 
and Guilds. G.C.E., etc., brings high 
pay 
terms. 

security. Noucc p 
Oe 

5 sesses. For 
details of exams, and courses in - all 
branches of Engineering, Building, 
Electronics, etc., write for 148 -page 
handbook - free. B.LE.T. (Dept. 
242B), 29 Wright's Lane. London, W8. 

RADIO AND TV Exams, and courses 
by Britain's finest Home -study School. 
Coaching for Brit.I.R.E., City and 
Guilds, Amateur's Licence, R.T.E.B., 
P.M.G. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

CITY AND GUILDS (Electrical, etc.) 
on " no pasa-no fee " terms. Over 
95% successes. For details of Electri- 
cal Engineering, Applied Electronics. 
Automation, etc., send for our 148 - 
page handbook, free and post free. 
B.LE.T. (Dept. 242A), 29 Wright's 
Lane, London, W8. 

TV AND RADIO, A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., etc.. 
on " no pass -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.LE.T. (Dept. 
242G), 29 Wright's Lane, London, W8. 

RADIO ENTHUSIAST required for 
components shop -N London. TELE- 
RADIO CO., LTD., 18 Turnpike Lane, 
N.B. 
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EDUCATIONAL 

BECOME "TECHNICALLY QUALI- 
FIED " in your spare time. Guaran- 
ed Dlp:otna and Exam., Home -study Courses in Radio, TV Servicing and Maintenance, R.T.E.B., City and 

Guilds, etc. Highly informative 120 - n' ^e Guide -FREE. CHAMBERS 
COLLEGE (Dept. 3631. 148 Holborn London, Eel. 

RADIO OFFICERS see the world. 
Sea -going and Shore appointments. 
Our many recent successes provide additional trainee vacancies during 
1984. Day and Boarding students. 
Grants and Scholarships available. 
Stamp for Prospectus. WIRELESS 
COLLEGE. Colwyn Bay. 

Radio 
Television 

tt Elect roll ics 
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. 

All books supplied. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.II 

THE INCORPORATED PRACTITION 
ERS in Radio ,t Electronics (I.P.R.E.I Ltd., Membership Condition bookl: I' -,- Sample copy of I.P.R. E. official Journal 2/- post free. Dept. B Secretary, 32 Kidmore Road, Caver - sham, Reading, Berks. 

b2 -4 ac X 2a 
DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

10 C, Dryden Chambers, Oxford 
St., London, W.I. 

Ist lesson 
and details 

FREE 

Address______.__ -__., _. 

Please mention 
"Practical Wireless" 

when replying to 
Advertisements 

BUSINESS OPPORTUNITIES 

IF YOU are a Self -employed TV 
Service Engineer wishing to increase your profits by at least 25% and receive free technical information, 
send s.a.e. for details to BOX No 55. 

RES /CAP. BRIDGEA &x .316 
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. PU) 
Raleigh Mews, Raleigh Street, Nottingham 

Football Pool Computer 
A Novel Circuit which is cheap to build. Forecasting made easy! 

ANALOGUE COMPUTER 
Mblttplies and Divides by electrical ana- logue methods. Exceedingly simple circuit. Fascinating demonstration of computer principles. 
Both above circuits for 3/6. post free. 

Noughts and Crosses Machine Full circuit of our unbeaten machine, 3/6 post free. 
SIULTIMETER,N 

Circuit of 18,000 o.p.v. kit at (15/ -, and details 
of other multimeters from 35/- on request. 
1% High Stab. Resistors. Brand new 1W 2/ -. Many special multlmeter values, loan, 1K, 
10K, 100K, 1% 1W. 1/6 each. Precision Wirewound Resistors 1W. In to 5K, 1%. 3/ -: to 201C, 1%, 4/3. I% add 3d. Your value wound to order. 

PLANET INSTRUMENT CO., 
25 Dom/NM\ t5I :SI I.. Ili 7 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
IRS. 1S5. 1T4, 3S4, 3V4. DAFW1, DF91, 
DK91, DLe2 DL94, SET of 4, 15/ -. 
DAF96, DF96, DK96, DL96. SET of 4, 23/ -. 

5/3 
6/6 

8/6 
6/6 

6/9 
5/3 
5/3 
5/6 

8/6 
5/- 

4/11 
5/9 

0A2 4/6 DK96 6/- PCF80 
1D5 4/9 DL33 7/- PCF82 
155 4/6 DL35 8/3 PCL82 
1S5 3/6 DL92 4/9 PCL83 
1T4 2/3 DL94 5/6 PCLB4 
354 4/9 DL98 5/6 PL38 
3V4 5/6 EB91 2/- PL81 
5U4G 4/3 EBC41 6/6 PL82 
5Y3GT 4/3 EBF80 6/3 PL83 
5Z4G 6/9 EBL21 8/- PL84 
BK7G 1/3 ECC40 7/- PY31 
6K8G 3/8 ECC81 3/6 PY32 
6Q7G 4/3 ECC82 4/6 PY80 
6U7G 7/8 ECC83 4/6 PY81 
8V6G 3/9 ECC84 5/9 Pyg2 
6R5GT 51- ECC85 6/3 P7t83 
12K7GT 3/6 ECF80 6/- 1325 
12K8GT 8/6 ECF2 6/6 U26 10/6 12Q7GT 3/8 ECH42 7/9 UABC80 5/8 12SN7GT 5/6 ECL80 5/9 UAF42 7/6 25180 4/9 EF41 8/6 UBC41 6/8 
35L6GT 6/9 EF80 4/- UBF80 6/- 35Z4GT 4/6 EF85 4/9 UCC85 6/6 85A2 6/6 EF86 5/9 UCH42 7/3 AC/TP 1B/6 EF89 3/9 UCH81 7/3 
CL33 8/6 EF91 2/9 UCL82 7/9 
DAC32 7/9 EL41 8/8 UCL83 8/6 DAF91 3/6 EL84 4/10 UF41 6/9 DAF96 b/g EY51 5/9 ÚF89 6/3 
DF33 7/8 EY86 5/9 UL41 6/11 DF91 2/3 EZ40 5/3 UL84 6/3 DF96 5/6 EZ80 4/6 UU8 11/8 DH77 3/11 EZ81 3/9 11'121 8/3 DK32 7/9 M1114 4/6 
DK91 4/6 PCC84 5/8 UY41 4/6 
DK92 8/9 PCC89 7/9 UY85 4/- 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d.extra. 

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

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.16 

NOW THREE LOW 

COST COURSES TO 

HELP YOU BECOME 

AN EXPERT IN 

RADIO, 

ELECTRONICS, OR 

TELEVISION 
Our now famous Electronic Course won instant 
acclaim when offered just over one year ago. 
NOW WE ARE PROUD TO BE ABLE 
TO OFFER TWO NEW COMPAN- 
ION COURSES IN RADIO AND 
T.V. !FOR THE SAME REASONABLE 
COST. 
The lessons are crystal clear, practical, easy to 
master and use. Early lessons wake fundamental, 
clear even to the beginner, while other lessons will 
give you the practical "know -how" of an expert: 
Thew are real home -nady anuses that bave been 
printed in large volume and bound into one giant 
8 x llia. manual to reduce cost. Compares favourably 
with some courses costing ten times as much. By 
receiving all lessons at one time you save lette, 
writing, additional postage, and other expenses. 
Everyone eau benefit Iron thew praotleal courses. 
No ,l,l fashioned ideas used here. Just straight 
forward easy to understand explanations to help 
you get ahead In radio. electronics or television. 
Modern wireless and t.v. sets use samples aireuita, 
but their function is l :.lied on surprisingly few principles. These principles can easily be mastered 
when explained clearly. That is the object o, 
these ,.curses. Soon you will be well on your ea) 
to becoming a first -class radio, electronics, or t.c 
teohni. lam, 

More tad more people are needed every day to remit 
wireless set, amplifiers. VHF: FM radios. televisions 
anu electronic equipment. Are YOIS prepared in 
get your share o! the money to be earned? 
Just ell' the coupon indicating the course required. 
you uniet be convinced that this Is the best val, 
you Lave ever seen In electronic, radio and is. 
training otherwise you can rettw the 

n 
canna, 

(or have your money refunded If sent with 
after you have examined It in your own home tot i. 
period of seven full days. 
The price? Only 381- per course, plus postage. 
YOU CAN QUALIFY FOR A CERTIFICATE, 

Details seat with each souse ordered. 
FREE DATA HANDBOOK WITH EVERS 

ORDER. 

FREE TRIAL OFFER 
UAt.l .i,- l'l'.I: t1P:IiF! 

To BIM -TECH TECHNICAL BOOKS Dept. WAS. 
'West End, Southampton, Haats. 

Send ELECTRONICS COURSE L. 
RADIO COURSE 
TELEVISION COURSE L 

for a full seven days' tree trial. If not delighted I may 
return the course post paid without further °bilge. 
tiou on my part. Otherwise I will pay cash or 5/. 
weekly until 57/6, plus 2/8 service charge, total 
40/- is paid. 
Di Tick here If enclosing full prise (we pay postage). 

me 7 day money -back guarantee. Postage charges 
118 per course. Overseas customer, please wed full 
amount (including Ireland). 

Name 

Address 

OWIMAWAND 

City County 
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ELECTRONIC 
CABINET 
MAKERS LTD 

No. 9 Workshop, Grayes Place, 
Slough, Bucks. 

CABINETS mIP" 
We make a complete range 
of cabinets or will make to 
your own specification. 

GRAM CABINETS 
For single player £2 

For autochanger £3 

P. & P. 5/- per cabinet 
SPEAKER CABINETS 

With sloping fronts, all col- 
ours, 5ín. 9/ -, 6in. 10/6, 
8in. 15/ -, l0in.18 / -, 12in. 25/- 
P. & P. up to 8in. 2/6, loin. 3/ -, 
12in. 3/6. 
Trade enquiries invited for 

cabinets. 

LINE OUTPUT TRANSFORMERS 
AND SCAN COILS 

FERGUSON: 204, 206, 306 17/6 ea. 
PYE: V4, V14, VT17 17/6 ea. 
EKCO: 221, 231 35/- ea. 
P. & P. 3/6 on each of above L O.P.T.s. 
FIREBALL TURRET TUNERS 

All ex- equipment .. 17/6 ea. P. & P. 3/- 

RECORD PLAYER AMPLIFIER 
AND SPEAKER 

A compact 2w. amplifier with tone and vol. 
controls. Complete with valves (PCL82 and 
PY82), on board with o/p transformer and 
quality 6in. speaker. Crisp reproduction, 
absolutely ready to play. ONLY 39/6. 

& P. 2/6. 

SPEAKERS, eat-equipment, Sin. 5/ -, 
7 x 4ín. 7/6, Sin. 7/6. P. & P. 2/- ea. 

CONTEMPORARY TABLES 
With formica wood grain or patterned top 
and black legs with adjustable ferrules. 
Size 24ín. long and 12ín. wide. Ideal for 
TV or coffee table 30/- ea. P. & P. 3/6 

VALVES 
SURPLUS or EX-EQUIPMENT 
EB91 2/- PCF80 4/6 UCC84 716 

EBF80 416 PCL82 4/6 UCF80 716 

EBF89 S/- PCL83 Si- UF42 2/6 
ECC8I 316 PCL84 6/6 6C9 101- 

ECC82 3/6 PL33 7/- 6F1 3/- 
ECC83 41- PL36 71- 6F12 21- 
ECC84 5/- PL38 101- 6F13 S/- 
ECF80 4/6 PL8I 61- 6F14 
ECF82 5/- PL82 4/6 6F15 61- 
ECH35 6/- PL83 S/- 61_1 71- 
ECH42 61- PY31 616 6L18 61- 
ECL80 41- PY32 7/6 6P25 51- 

ECL82 6/- PY33 7/6 6P28 81- 
EF80 2/- PY80 3/6 10Ci 10/- 
EF85 416 PY8I 3/6 10C2 10/- 
EF9I 116 PY82 3/6 IOFI 31- 
E1,33 S/- PY83 6/- 10P13 6/6 
ELM 4/6 PZ30 7/- IOP14 6/3 
EY51 31- 1124 6/- 2001 4i- 
EY86 4/6 U25 6l- 20F2 61- 
EZ80 4/- 1126 61- 20L1 80- 
E181 416 1.1191 71- 201.1 7/- 
GZ32 S/- U301 91- 20P3 7/6 
KT33C - 

4/- U801 14/- 20P4 12/- 
KT36 7/- UAF42 S/- 20P5 7/6 
PCC84 416 UBC41 S/- 30P4 71- 

Palmy .caber .types available. Post lid per valve. 
AU enquiries S.A.E. please 

TERMS: C.W.O. 

PRACTICAL WIRELESS February, 1964 

STAR DXER S.R. -40 E24.15.0 
General purpose superhet communications receiver for A.C. mains, 220 -240 volts, cover- 
ing 550 Kc /s to 30 Mc /s in four switched bands. Slide rule tuning dial. electrical band- 
spread. internal speaker. panel "S" meter, noise limiter. B.F.O., phone lack, Ferrite 
and whip aerials. Handsome grey crackle cabinet 131 x 81 x 51in. Wt. 12 lbs. Full 
instruction manual. BRAND NEW CURRENT MODEL. 
PCR -3 RECEIVERS. 3 -wave bands, medium wave and 2 short wave, from 120-13 

metres. Good condition, tested. 8 ans. Carr. 10 / -. A.C. mains internal power supply 
£2 extra. 

SILICON RECTIFIERS. Type 1EA2 (I x fin.) will handle 250 volts at up to -500 mA. 

Replaces any TV metal rectifier, 7 /6. 

rectifier. BRAND NEW 
PACKS. 

orginalrcartons 17/6. P. & p 5 /-te with vibrator and OZ4 

IMOVING COIL PHONES. Finest quality Canadian with Chamois ear muffs and 
leather covered headband. With lead and jack plug. Noise excluding, supremely 
comfortable. BRAND NEW 22/8 post 1 /6. 

AVO WIDE RANGE SIGNAL GENERATORS. Six turret operated ranges covering 
50 Kc /s to 80 Mc /s. For use on standard A.C. mains. Packed in original transit cases with 
accessories. Post -war type in new condition. £15. Carriage 10 / -. REAL BARGAIN. 

CRYSTAL CALIBRATOR. As used in Canadian No. 52 set. Incorporates twin 1Mc /s 

1 namp L T ancrystal 0V H.T.uComplete with 3tvalvves, circuit of 
marker 

2 etland operational nal 
notes. BRAND NEW 37/6, Plus 2/G P.P. 
AR88 SPARE VALVES. Complete Set of BRAND NEW individually boxed original 
valves (14), 50/ -. plus 2/6 P. & P. 

MULLARD CRYSTAL CALIBRATOR. In neat grey metal case 9 x 7 x Olin. Gives 
1 
modulation. Complete 6K valves 

marker 
5)), 
pips )1, harmonics 

d 1 /as 7Glglass crystal. 
Optional 

v. h.t. and 1.5 v. I.t. In original transit case. BRAND NEW, £4.19.6, carr. 7/6. 

MICRO -AMMETER. 0 -500 5A. Made by R.C.A.. Weston Westinghouse, and other 
famous American manufacturers. Circular 21ín. flush panel mounting. Dials are en- 

graved 
D GUARANTEED 0 -600 E 

volts. 
As 

used in the American version of the' "19 SET ". TESTED 

CHARLES BRITAIN (RADIO) LTD., 11 UPPER SAINT MARTINS LANE, LONDON W.C.2. 

TEMple Bar 0545 Shop hours 9-6 p.m (9-1 p.m. Thursday). Open all day Saturday 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 39/6, 
complete kit (by post, carriage and 
packing, 2/6 extra). Tuning range 
70-150 Mc /s. Stamped addressed 
envelope for free copy of literature 
and full details. Newcomers to 
Short -Wave Radio ask for details of 
the famous "Globe -King" kits and 
receivers. Home and Overseas Sales. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

RADIO BOOKS 
BASIC F.LE('TRONICS 

AUDIO & Acoustle3 by Briggs 11/6 
MORE about Loudspeakers by Briggs 9/6 
CABINET Handbook by Briggs 8/6 

Y.W.' RADIO & Television Ref. Data 
11/6 

ELECTRONICS Pocket Book by Hawker 

TESTED Short Wave Receiver Circuits 
using M.A.T.s 5/6 
TESTED Short Wave S /het Receiver 
Circuits using M.A.T.s 6/6 
22 TESTED Circuits using M.A.T.s 5/6 
AT A GLANCE Val 

Tube equivalents 4/- 
OSCILLOSCOPE Book 5/6 
USING an Oscilloscope 7/- 
OSCILLOSCOPE Equipment 5/6 
MULLARD Transistor Radios 5/6 
MULLARD Ref. Transistor Civets. 13/6 
EXTRA Equipment Tape Recorder 6/6 
COIL Design and Construction 5/6 
TRANSISTOR Circuits otrol of Models 8/- 
SERVICING Transistor Receivers 8/- 
ELECTRONIC Novelties 5/6 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data "Wireless World" 7/- 
BEGINNER'S Guide to Radio 8/6 
MODERN Transistor Circuits 

Beginners 8/- 
110W to Receive Foreign T.V. Pro- 
grammes With Simple Modifications 5/6 
All books include postage. List S.A.E. 

SELRAY BOOK CO. 
80 HAVES HILL, HAYES, BROMLEY 
KENT. Tel. HURstway 1818 

PADGETTS RADIO STORES 
OLD TOWN HALL, 
KNOWLER HILL, 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

ARMY SET TYPE 1931k. HI. Complete 
with one 61(8. four 6K7. one 6B8G and one 
6V6 valves. The Receiver side of the set is 
complete in every way. including the 500 
micro -amp meter. The valves and a few 
parts 
Clean 

have 
o utero nside, soiled outer case. We are 

offering a first class receiver at the special 
price 

Carr. 
rriice o . of 321 carriage 10 / -. Less Valves. 

Bomb Computers. Store soiled case. clean 
inside. Full of gears. etc. 24/-. Carr. 10 / -. 
Valves Removed from TV Sets. Tested 
on a Mullard Valve Tester, and are 100% 
as new. Three months' unconditional 
guarantee. POST FREE. 
ECL80 21- SOFI 1/ PY80 5/- 
ECC82 3/- 10P13 51- - PY81 4/- 
EY51 2/6 10P14 51- PY82 5/- 
EBF80 4/6 2001 3/- PCF80 4/6 EB91 9d. 20LI 5/- 
EF91 9d. 20P4 8/8 PCC84 4/6 
6SN7 2/6 U281 5/- EF50 1/6 
6F1 11- U282 5/- PL83 5/- 
6F14 5/- U329 5/- PL33 4í- 
6F15 5/- KT36 5/- PL38 8/- 
SLD220 51- PL81 5/- B36 4/- 
10C2 5/- PL82 5/- N37 5/- 
EF80 1/6 or 10 /- per doz. Grade II, EF80 for 
test purposes 4/- doz. 
New Valves Ex. Units. POST FREE, 
61(7 1/6. doz. 12/ -. 61(8 2/6, doz. 22/ -. 6V6 2/6, 
doz. 22/-. 807 U.S.A. 6 / -. PP3/25 , (PX4) 5/ -, 
AC2PEN (PEN A4) 2/6. 5U4 3 /-. 6SN7 3/ -, 
6V6GT 418, EF91 3.0), EL91 1 /9, 6F6 2/ -, 5Z4 

ARP12 
6K5 

box of 50 119'/ 
-8 /- doz. 

IT4. ARTP2 2/ -, ART4 2/ -, APP37 2/ -, ARI 
2/ -. 
P.M. Speaker all Perfect. Ex. TV Sets. 
POST FREE BARGAINS. All 3 ohms. 
Rola 6 x 4ín., 5/ -; Goodmans 7 x 41n.. 7/ -; 
R. and A. 7 x 41n., 8 / -; Philips 510. round, 

6 /6ñd, 1218nd 
A. 6in. round. 5 / -; 101n. 

SPECIAL OFFER! mn. round with 
dual cone Tweeter, new, 28/6. 
Special price for more than one speaker. 
New Boxed 12 volt Vibrator Packs, with 
spare vibrator. Type P.C.R., 250 volts at 
150 mA, 18 / -. Carriage 7/6. 
13 Channel 14in. TV Sets. Untested, 301 -. 
Carr. 10 / -. 13 Channel 17ín. sets, untested, 
50/ -. Carr. 10 / -. Well packed sent, at owners' 
risk. 
TV Tubes, completely rebuilt and refaced. 
12 months' guarantee. Sizes up to 17 inch. 
Special trade price of 75/ -. Carr. ez Ins. 7/6. 
Reclaimed Tubes. 1410.. 30/ -. Carr. 7/8. 
6 months' guarantee. 

i 
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F TOAMBU1OÜSENCINEER - THE LATEST EDI,TI.ON.OF°' ENGINEERING OPPORTUNITIES`°; 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.1.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 ex pencnoe. you cannot afford 
w muss reading this famous book It you are earning less than £25 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, Plastic's, 
O raoghtemane h le, 

Television. etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M l.Mech.E. 

A.M.I.C.E. 
A. M.I.Prod.E. 

A. M.I.M.1. 
A.Y.O.B. 

A. F.R.Ae.S. 
B.Sc. 

A.M. Brit.I. R.E. 
City & Sends 

Sen. Cert of Education 
Etc., etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /21 ), 29 Wright's Lane, London, W.8 

PRACTICAL 
INCLUDING 

TOOLS! 
EQUIPMENT 

The specialist Elee- 
rrowics Division of 
B.I.E.T. 
NOW offers you a 

eal laboratorytroin- 
ing or home torti, 
practical equipment. 
Ask for details. 

Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.Y., Electronics, Etc., 
A.M.Brit.I.R.E. City & Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio & Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

BaI.E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON- NOW f 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 
(Write if you prefer not to cut page) 

NAME 

SUBJECT OR EXAM 
S E '2I THAT INTERESTS ME - -- - -- - - 

THE B.I-E.T. IS THE. LEADING ORGANISATION OF ITS . -KIND IN THE WORLD 

LISTEN TO THE WORLD on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
from all over the world. Price includes valve and one coil 
covering 40 -100 metres. Can 
be extended to cover 10 -100 metres. Can be converted to 2 or 3 valve and all -mains speakc isc 'Total Building 35/- P. & P. 2/ -. 

R.C.S. TRANSISTOMSED 
TAPE TUNER 

Wonderful reproduction o1 all roui favourite programmes. Covers full 
medium wave band. Special circuit Incorporating ferrite rod aerial and tuning condenser gives ('OMPLE I-: STATION SEPAILA'l'ION. Attrac- tive case size 'S; x 2 x Un. deep. NO EXTERNAL AERIAL OR EARTH REQUIRED. Chassis and- compo- 
nents colour coded for easy con- struction. All parts supplied with step by step Instructions. 

t \1.1 25/- P. 

(VT3 battery 2/6 extra.) 

THE R.C.a. PERSONAL SET 
For Private Listening 

An amazing little set, with built -In ferrite rod aerial bringing in medium wave at wonderful volume. Sturdy case. Sloe only 21 x 3; x lin. Fits into the palm of the hand. Drilled chassis colour coded for easy assembly. 'Total Building Costs (including earpiece) P. & P, 
30/- 2/ -. 

R.C.S. CRYSTAL RECEIVER 
Covering medium wave band. Ideal for the beginner: All components in- O /Ls P. & P. rluding case. 4 Y 1/6. suitable headphones 9/6). Easily converted to 
l- transistor or 2 -stage transistor receiver. 
411 par i.. oratlable separately. Send S.A.E. for free lassai plans and parts lists of aria of the oboee sets. 

R.C.S. PRODUCTS (RADIO) LTD. 
I I Oliver Rd., London, E.I7. (Mail Order only) 

Export Trade enquiries invited 

BARGAIN OFFER! 
AMPLIFIER. 3 watts, 2 valves, 6X4, ECL82. 
AC Mains. Mounted on board with Bin. speaker, 
Pilot light and Tone Control. í3.I0.0 complete. 
post 416. 

CONNECTING WIRE. Stranded or Single. Various colours, our selection, IOOft., 4t -. 
ELECTROSTATIC Tweeter LSH75 with diagram, only 216 each. 
SPEAKER CABINET. The HAYDON (17 x 15 x Bin.). Designed to take a 12ín. heavy duty speaker. Made of fin. wood. Ideal for 
bass guitar. Covered with Vynide and Vynair in contrasting colours. With strong carrying handle, 601 -, post 716 extra. 
SPEAKER suitable for above cabinet. R.T.C. 15 ohm 15 watts. Heavy duty 12in., E5, post 4L. 
STEREO Ronette S106, 25 / -. 
CARTRIDGES, Monaural. Acos GP59 -5 high output, 15/ -. Acos GP65 -IG medium output, Ist -, to fit most Garrard, Collaro or B.S.R. pick -ups. 
EARPIECES with cord and 3.5 mm plug. Crystal, 41.; 180 ohms magnetic, 6/d; 80 ohm 2.5 plug, 41-, 
HIGH RESISTANCE PH ONES: 4,000 ohms. Chinese, I1 /6 pair 
TRANSISTOR ELECTROLYTICS: I4F, 20, 40, 5µF, 8µF, 16µF, 325F, 501J.F, IOOpF, all 15 volt, 113 each. 
BARGAINS IN TRANSISTORS. The latest Mallard M Series. 0C44M, two 0C45M, OCBIDM. Two OCBIM matched pair; 
Oa90 diode. Complete Sec, 22/6. 0C44, 316; 0C45, 31-; 0071, 216 0072, 31 -; OA81, 2/3; GEC S6 Good AF General Purposes, 21-. GET873 RF, 2/3. 

TERMS: C.W.O. 

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

(four minutes from Tooting Broadway Underground Station) 
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PRICE LISTS & INFORMATION ON 

Various Designs in 

Practical Radio I Wireless' R.S.G.B. 

Wireless Constructor World I Bulletin 

SEND 6d. POSTAGE FOR 

OSMOR LTD 

CIRCUITS 

418 BRIGHTON ROAD 
S. CROYDON SURREY 
Telephone CRO 5148 

February, 1964 

SPECIAL!! 
"LAFAYETTE" 

7in. Std. I,2130ft., 1216 

7in. L.P. 1,800ft., 151 - 
7in. D.P. 2,400ft., 251- 

EXCLUSIVE TO 
GEE'S! 

AMERICAN 
"SHAMROCK" 
Professional quality 

7in. L.P. 1,800ft., 1516 

5in. Std. 600ft. 816 

7in. Std. 1,200ft. 1216 

Sin. L. P. 900ft. 101- 

5,'-in. L.P. I,200ft. 12/6 
7in. L.P. 1,800ft. IS/- 
4i n. D. P. 600ft. 91- 
Sin. D.P. 1,200ft. 1ST-, 

5;in. D.P. 1,800ft. 22l6 
7in. D.P. 2,400ft. 251- 

"GEE'S" ACCESSORY RIT. 1 "BIB" 
Splicer, 1 Splicing Tape, 3 Leader Tapes 

plastic cont g 

Packed 10 Retaining Clips. 
container. PRICE e 828. While docks 

last. 

COLLARD "STUDIO" TAPE TRANSCRIP- 
TORS. Brand new in original cartons. 3 
speeds. 11, 31, 72 i:pa. 3 motore, digital 
counter, etc. Complete with instructions and 
fixings. A.C. 2001200 v. operation. yPECIAL 
PRICE 10 GES. Carr. paid. 

SPARE SPOOLS, 4in. P. & P. 2/- per order (over £3 post 
5in., 511n., 2/- each; free). Other types available. S.A.E. 
7in. 2/6; 81in. 5/ -. for Bumper Tape and Accessories list. 

Obtainable only from:- Special discounts for quantities. 

GEE BROS. (RADIO) LTD., Dept. P.W. 

IS LITTLE NEWPORT ST., LONDON W.C.2 
(Adjoining Leicester Sq. Tube) GER 6794/1453 

! ¡Ai 1 1 

CHAS. H. YOUNG LTD. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 

6d. per yard K35B Telecon (round) 1/6 per yard. Post on above 

feeder and cable 116 any length. 
COPPER WIRE, 14 G., H/D I40ft. I7í.; 701c. 816. P. & P. 216. 

Other lengths pro rata. 
RIBBED GLASS. Sin. aerial insulators, I19 each. Shell ins tin. 
9d. each. P. & P. 21-. Up to 12. 

CERAMIC FEEDER SPREADERS. bin. type F.S. 10d. each. 

P. & P. 2f -. 
CERAMIC "T" PIECES, Type A T. for centre of dipoles, 
116 each. P. & P. I/ -. 
2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in 

box with I -2fin. mast head bracket. PRICE 491., P. & P. 3/6. 

SUPER AERAXIAL CABLE. 75 ohms, 300 watts, very low 
loss, 118 per yard. P. & P. 21., 50 ohm, 300 watt coax, very low 
loss, 119 yd. P. & P. 2l , 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc /s in 3 

switched bands, 3.5, 7, 14, 21 and 28 Mc /s. Ham bands, marked 
on scale. Complete with indicator bulb. A MUST for any 

Ham shack, 22/6 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 

plates and ballrace bearings, 50 pF, 519, 100 pF, 6/6, 160 pF, 

716, 240 pF, 8/6, and 300 pF, 9/6. All fitted with rear extension 
for ganging, P. & P. I/-. Also Flexible Couplers, II- each. 

SETS OF VALVES for AR88 (14) E3.10.0 post free. 
METERS. 31in. with 21in. scale, 0 -10 mA, 151 -; 0 -100 mA, 151 -. 

P. & P. 116. 
THERMO, 21in. round 0 -2.5 amp, 7/6 each. P. & P. 1/6. 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone CEN 1635 

SPEAKERS BY GOODMAN'S 
ELAC, PLESSEY, etc. 

P. & P. 

41n. square 12/- 1/6 

5in. round 12/- 1/6 

7 x 41n. elliptical 1316 1/6 

i x 5in. elliptical 1818 2/- 
10 x Gin. elliptical 23/6 2/- 

I8G STEEL CASES 

Finished in superior quality 
hammer grey with aluminium 
removable panel on face. 
Sloping Front: 
4x4x4 .. 10 /8 

8x5x5 .. 161 - 

12x6x6 .. 25/6 

Rectangular Small: 
4 x 4 x 2k .. .. 8/6 
6 x 4 x 3 .. .. 101 - 

8x6x3 .. .. 1216 

Rectangular Standard: 
10x7 x7 
12x7 x7 
14x7x7 
14 x8x9 
16x8 x9 
16x8 x11 
19 x8 x11 .. .. 
19x10x11 

P.P. extra. 

27/6 
34/- 
37/6 
47/6 
52/6 
57/6 
64/- 
66/- 

OUR FAMOUS READIPACKS! 

No. 1 100 resistors tw to 5w 
10 ohm to 5 meg. 

No. 2 25 condensers 1pF to 
1000pF 5% to 20%. 

No. 3 20 condensers 1000pF to 
0.01mfd. 

No. 4 14 condensers 0.01mfd 
0.1mfd. 

No. 5 2.5 Hi -stab resistors 
1, 2 and 5% 10ohm- 25meg. 

No. 6 10 w/w Resistors 60ohm- 
82K ohm. 

No. 7 4 Carbon controls, vol- 
ume, tone. etc. 

All at 8/6 each. POST FREE. 

SWITCHES for MULLARD 
circuits to specification 
and "Mullard approved" 
TR2 3v Pre -Amp. 12/9 
TR3 3V Pre -Amp. 12/9 
TR9 3V Pre -Amp. Lo /Pass 

1019 Pltr. 
TR5 3V PreAmp. Hi /Pass 

8/4 Pltr. 
TR8 3V Tape Amp. Rec /Play 18/8 
TR7 3V Tape Amp. Eqa 7/4 
TR84 Tape Pre-Amp Rec /Play 18/6 
TR9 Tape Pre -Amp Eq 7/4 
TRIO Stereo Pre-Amp Selector 18 /8 
TRll Stereo Pre -Amp. Ch /E 9/8 
Tß12 Stereo Pre-Amp. Stereo- 

Mono 9/6 
P. k P. 1/- per switch. 

TELE -RADIO (1943) LTD 
189 EDGWARE ROAD, LONDON W2 

PADdington 4455 
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=Lewis 
have the 

ICabinet 
1111111111111111111111111111101111111111111111 

for you -_ 

We can supply any cabinet 
'e to your own specification 

This is only one example of- c 
THE LARGEST RANGE 
OF CABINETS IN THE 
COUNTRY =_ 

Equipment is also our 
E speciality. 

FIRST -CLASS RADIO 
AND T/V COURSES... 

GET A CERTIFICATE ! 

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

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

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

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

WORLD RADIO & TV 
HANDBOOK 1964 22/- 

Bi JUHAN,I :N. Postage 1 /-. 
Amateur Radio ('all Book 1164 by R.S.G.B. 
4/6. Postage 6d. 
Electronics Pocket (look by Hawker. 21/ , Postage 1/, 
Iluct tu I.istn to the World 1964 ed. by Johansen, 14/6. Postage 1 / -. Radio and Electronic hubbies by Judd, 
21/ -. Postage 1 / -. The Lowboy = Radio and TV Reference Data by Haw- = ker. 10 /6. Postage 1 / -. 

Price 24 gns. E Wireless See, Manual, new ed. by Cocking, 25/ -. Postage 1/ -. = Tested Whet Circuits for S /wave and Comm. Rears. using .I.A.2'.s, 8 / -. Postage 
J- IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIII lIIIIIIIIIIIIIII(IIIIL British Transistor Directory by Bradley. - 

LEVYI S radio 
_I00(P24) Chase Side, Southgate 

London, N.14. Pal 3733'9666 

Send today for the two new 
Lewis Catalogues 

- Designed to assist your choice of = 
cabinet and equipment. 

E THE New Lewis Radio Cabinet Cata- _ 
logue -the most comprehensive ever = prepared. THE unique 60 page equip- 

- ment catalogue. 
E Please send your turc new catalogues, 

enclosed is P.O. for 3/6 which frill be = credited twain.st uns purchase 1 make. 

Name = 

Address - 
ii 

BLOCK CAPITALS PLEASE 

F1111111111111111111111111111111111111111111111111111111111ITE 

8/8. Postage Pd. 

UNIVER8AL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

BBC ITV F.M. AERIALS 
11.11.0. (BAND I1. Tele- 
scopic loft, 21/ -. External 
SID 30/ -. 
LTA'. (BAND 3). 3 Ele- 
ment loft array, 25/ -. 5 Element, 35/ -. Wall 
mounting, 3 Element, 35/ -. 

G Element, 45/ -. 
( OMBINEU 
Loft 1 +3. 4113; 1 r5, 48/2. 
Wall mounting 1 +3, 58/3: 
145. 83/9. Chimney I ; 3. 
63/9; 1 ; 3, 71/3. 

F.M. (BAND 0). Loft SID, 12/8: 'H" 
30 / -. " Element. 52/8, External units 
available. Coax. cable 8d. yd. Coax, 
plugs 1/3. C.W.O. or C.O.D. P.P. 3/-. 
Send 151, stamps for illustrated lists 
Band IC 605 line Aerials also available, 
K.V.A. ELECTRONICS Dept. (P.W.) 
3l' Godstone Road, Kenley, Surrey. CR02527 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prac- tical and experimental uses, 
12 volt 36 watt AC /DC SBC 6)8. P. & P. 1 / -. 
12 volt 60 watt AC /DC SBC 8 /8. P. & P. 1 /-. Transformer to suit the above: Input 200. 
240 A.C. Output 12 Volt A.C. 36 watt, 16/6. 
P. & P. 2/6. Input 200.240 A.C. 12 volt A.C. 60 
watt, 22/6. P. & P. 3/6. 
Set of 4 colours FLUORESCENT Paint. 
Red, Orange, Oreen and Blue ln l oz. tins. 
ideal for use with the above Ultra Violet 
Bulbs, 9/6. P. & P. 1/6. 
RI 11.11 AN EF'FIC'IENT S'l'ROHE UN1'l' 

FOR ONLY 37/8. 
The ideal instrument for workshop. lab. or 
lactory. This wonderful device enables you 
to "freeze" motion and exitlnine moving 
parts as stationary. We supply a simple circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for infinite variety of speeds, from 1 

Bash ln several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/6 IN us 3/- P. & P. 
NSP2 ('Yí296 STIOOBOTRON FLASH - T(BE made by Ferranti, brand new, I.O. 
base. Price 15/. P. di P. 1/ -. 

MAGNE'T'IC COUNTERS 
10 IMPULSES PER SECOND 

Very latest high Speed type 
ex P.O. uaranteed perfect. 
type No. 1Ó0B coil 2.300 ohms. 
l'or 48 volt D.C. operation (will 
work on 38 volt), overall size 4 s 
1 x lin. Also available. type 
101A which can be used as an interesting accessory with our 
Strobe unit. Either type price 
15/-. P. & P. 1/6. 

VARIABLE 
11 11 

VOLTAGE 
TRANSFORMERL.IO.O 

?or( P,e 
Input 230 v. A.C. Output 
0 -260 v. at 1 amp., fully 
shrouded, new. Also available 
2.5, 5, 8, 10. 12 and 20 amp. 
Write for details. 

4,000 Ohm Headphones, brand new (im- 
ported), 12/6 each pair. P. & P. 1/6. 
SIEMENS H.FL RELAY. Very latest type, 
sealed. H96E. 1.700 ohms plus 1,700 ohms 
single C/O contacts. Price 18/8 each, plus 
1/ -. P. & P. 
6 VOL'!' 40 A.H. ACCUMULATOR, in 
metal case with leather carrying handle. 
New. Price 27/6 carriage 8 / -. 
9 r.p.m, GEARED MOTOR 
24 v. D.C. (will operate 
from 12 v.). Double 
gear box. Consump- 
tion 200 mA. Size 34 x 
21 x 2 Ins. Weight 15 
oz. Small. Powerful. 
Fully Suppressed. 32/8. P. & P. 3/6. 
30 VOLT A.C. GEARED MO'T'ORS 

Type B160 80 r.p.m.. .26 lb. inch. £1.19.8. 
P.P. 2/ -. Type 0160 5 r.p.m., 1.7 lb. Inch, 
42.9.6.. P.P. 2/6. Type D1GG, 13 r.p.m., 1.45 
lb. inch, $2.12.8. P.P. 2/6. 
- - LIGHT SENSITIVE SWITCH 

Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell. Relay. 
Transistor and Circuit, etc., price 25/. 
plus 2/6 P. & P. ORP .12 including 
circuit, 10/8 each plus 1/- P. & P. 

MINIATURE UNISELECTOR SWITCH 
3 banks of 11 position - 

plus homing bank. = +á --- 
40 ohm coil. 24 -36 v. _... 

. 
r 

operation. Ex- equip- . 
mens. Individually 
tested. 22/8. plus '2/6 ""' P,&P. 
MINIATURE LEAD ACID ACCUMU- 
LATORS. (Brand new.) 2V. 1.5 A.H. Size 
4 x 11 x lin. Wt. approx. I lb, 18/8 for 3, 
P. & P. 1/6. 12V. 0.75 A.H. Size 4 x 3 x lain. 
Wt. approx. 2 lb. can be used as double 6V.), 
15/6 each. P. & P. 1/6. 

TRANSISTORS 
OC30 10 /- 0075 7/- Get 573 12/6 

7/- 0076 6/- Get 573 25/- 
5/- 0077 9/- M /Pair 00CC4431 

()CIO 9/- 00'139 12/- IN458 20/- 
M /Pair OC140 19/- S8345 7/6 

0071 5/- 0C171 10 /8 AF114 11)- 
0070. /- 0C200 1.0/6 AF115 10/8 
OCT? 14/- OC201 21/- AF116 10/- 

M /Pair (let 104 6/- AFll7 9/6 
OC73 8/- Get 105 10 /- 

SERVICE TRADING CO. 
All Mall Orders also collets. 

47-49 High Street, Kingston on Thames. 
Tel: KINgston 11450 
Personal callers onto 

9 Little Newport Street, London W.C.2 
wit Lrtcr Let Square) Tel: 
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990 PRACTICAL WIRELESS 

HERE'S A LOW COST WAY 

TO GET INTO 

REALLY PROFITABLE 

T.V. SERVICING FAST ? 

Maybe you enjoy fixing electrical gadgets or 
the odd radio or two. Maybe you wish you 
could. In either case you are probably just 
the man who could benefit from a new 
revolutionary type of television training 
programme now being introduced for the 
first time. 
Knowing that early success will usually 
spur a man. on to greater achievement. we 
have made a point of teaching first how to 
make the easiest T.V. repairs. Since the 
easiest T.V. repairs are the ones most often 
found on service calls, you are ready to 
make money right after the first lesson. 
Then as you progress you will learn how to 
handle every kind of trouble found in all 
makes of T.V. sets. 
Here for example are some of the items 
covered in the course: 
I. Simple adjustments to correct poor 

pictures. 
2. Circuit faults indicated by a poor 

pattern. 
3. Finding bad valves by observing 

picture faults. 
4. Antenna principles and practices. 
5. Facts about the T.V. signal to help 

you in repair work. 
G. All about Cathode Ray tubes. 
7. How to tell what is at fault. 
8. Explanation of television circuits. 
9. U.H.F. converters and tuners. 

10. Television test equipment and align- 
ment. 

11. Advanced trouble shooting by picture 
analysis. 

This is a real home study course that has been 
bound into one giant 8 x llin., 192 page manual 
to reduce cost. 
Compares favourably with some courses 
costing very much more! By creating a 
mass market through large volume sales 
and eliminating individual letter writing 
we are able to pass on these savings directly 
to you! 
The course features over 325 different line 
drawings, circuits, servicing charts and 
illustrations to simplify the text and make 
your study more enjoyable. Soon you will 
be well on your way to becoming a first -class 
television repair technician! 
YOU TAKE NO CHANCES WHEN YOU 
DEAL WITH SIM -TECH 
You must be convinced that this is the best 
value you have ever seen in television 
training, otherwise you can return the 
course (or have your money refunded if sent 
with order) after you have examined it in 
your own home for a period of seven full 
days. 
The price? Only 88 /- Per course, plus postage 
and packing, 1/6. 

FREE TRIAL OFFER 
Terms only 3/- per week if you wish 

To SIM -TECH BOOK COMPANY Dept. BT3, 
West End. Southampton. Hants. 

I-J Please send your Television Course for a full 
seven days' free trial. If nut delighted I may 
return the course post -paid without further obliga- 
lian on my part. Otherwise I will pay cash or 5/- 
weekly until 0718 plus 2!d service charge. total 401 -, 
is paid. 

Tick here if enclosing bill price of 3718. (Same 
7-day money back guarantee.) NOTE: Customers 
who send cash with ordea gel in addition a71 -page 
hook on TELEVISION FAULTS. (This offer 
closes April 30th, 10641. 

Overseas customers please send full amount (in- 
cluding Ireland). 

Name 

Addrem 

City County 

The FCj__J/ 
HOLE PUNCHES 

Instant Type 
}" diameter ... 
Screw -up Type 

" diameter Toggle switch ... 
' 

B7G. 
-" B8A, B9A... 

r diameter Int. Octal... 

2y} 

6110 ea. 

816 
816 
9,- 
916 

1012 
1018 
1118 
1314 
1612 , 

18110 
21,8 
24,4 
33,2 

Complete Set E9.3.6. 

No extra charge for postage and packing 
in the U.K. 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel.: Beckenham 8262 

TRANSISTOR 

PRICES DOWN 
GREEN SPOTS 1,3 or 3 for 3,3. 
RED SPOTS, down to 1,6 or 3 for 4, -. 
WHITE SPOTS down to 2,- or 3 for 513. 

MICRO -ALLOY MAT 100 7,9, MATIOI 
8,6, MAT120 719, MATIOI 816. 

BOOKS 22 Tested Circuits 
Using MATs, 5, -. 

SHORT WAVE CIRCUITS using 
MATs 5, -. 

SHORT WAVE SUPERHETS using 
MATs 6, -. 

WIRELESS WORLD VALVE DATA 6, -. 

COMPONENTS by REPANCO 
DRXI Dual Range CRYSTAL Set Coil 

with Circuit, 3, -. 
DRR2 Dual Range Coil with REACTION 

with Valve and Transistor Circuits, 4,6. 
FR2 FERRITE ROD AERIAL with 

Circuit, 12,6. 
CHI R.F. Chokes, 2,6. 
TT45 Driver Transformers, 51.. 
TT46 Output Transformers, 51 -. 
TT49 4.5 to I Interstage Transformer, 

5, -. 
TT23 Driver for IO Watt Amplifier, 22,6. 
TT24 Output Transformer IO W, 22,6. 
XT50 Min. Double Tuned I.F.T., 6,9. 

ALL REPANCO COMPONENTS 
AVAILABLE 

TRANSISTOR HOLDERS 3 or S pin, I. 
ALL SENT POST FREE IN U.K. by 

PETNERICK'S SUPPLIES 
22 HIGH STREET 

BIDEFORD N. DEVON 
Tel.: Bideford 1217 

February, 1964 

L7 co 

CONSTANT VOLTAGE 
TRANSFORMER 

j,ìíÍ 

901 

DUAL 
VOLTAGE 
MAINS 
STABILIZER 
Will out out 
mains interfer- 
ence with TV, 
Hl -P'l, stereo, 
tape recorder 
or any Labora- 
tory equip- ment, by providing perfectly 
stabi Ii a ed 
voltage supply. 
*PERFECT 

PICTURE 
& RADIO 
RECEPTION 

* 
PREVENTS DAMAGE BY POWER SURGES 
AND TS 

* JUST PLUGS IN 
* ATTRACTIVE METAL CASE Bin. HIGH 
Ex stock. Carriage 

ONLY £11.1 0.0 free. 

TRANSISTOR TESTER 

FULLY PORTABLE 

Measurement Ranges: loo (lebol and the reverse 
current of diodes. PNP and NPN-0 -5011A IINA 
per scale). POWER -0 -1mA (20µA per scale). 
S5-200 

5 p rSmA ee)n POWER). 
Bias current-0.mA ou PNP 

and NP 

a0.9 -0.596 from p= á 
( ta 

Terminals: Spring Sockets and Screw Terminals. 
Meter: 401. moving coil. Sise and Weight: ,Sin. 

s 4in. x lin.. 3 }lb. Powered by pen-oells. 

MODEL AT -1 
Post Free. ON TV £9.17.6 

TRANSISTORIZED 
MEGOHMETER 

BATTERY OPERA- 
TED. 500y. -1.000 
tlegohtns. 
This most advanced 
Inoulaticu and 'con - 
tiouity tester incor- 
porates these out- 

standing dvan- 
tages 
* One- handed 

push -hut ton 
operation. * 4in. A.C. -D.C. 
Voltmeter with 
fine Zero 
adjustment. * Stable and 
accurate 
readings. * Easy -to -read 
scaling. * Metal case 7in. s 
lin. a 3tn. 

caComplet se. Pe oswith 
pFree. robes and Ó \li 22 Gns. 

Dept. PW.h IRONGATE WHARF RD.. PRAED ST.. 

LONDON.. W.B. I' n n DI SC TU S t_':clI 

i 

1 
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TRANSISTORS & DIODES 
GUARANTEED TOP QUALITY 

Hupe reduetiein. Red Spot 
ncmdard L.F. typ' w,o 1/6 

1(l,. 

White Spot R.F. 2/- 
Milliard Matched Output Kits 
.11('111) and OUMI'n) 12/6 
R.F. 

: tlrh a u0t.4n 
04'45 12/6 

AF114 8/- 0C44 5/8 
AF115 7/8 0045 5/8 
AF118 7/8 0072 5/6 
AF117 7/- 0081 5/8 
AF127 8/8 00810 5/6 
0028 12/8 0082 6/- 
0036 14/- 00170 8/8 

00171 8/8 

GERMANIUM DIODES 
General Purpose o. .... 
or 0/6 doz. 8d. 
Gold Bonded 
Imdividnally L "i . 
9/8 duz. 1/- 

SILICON POWER 
RECTIFIERS 

Guaranteed peitt mare 'I 

Make. Te...tr,1 _:al V cool, 

IOOmA 3/9 250mÁ 7/6 
(3 for 9/81 (3 for 19/81 

3 VALVE AMPLIFIERS 
Kit of new parte, consisting chassis, 
mains and output transformers, valves 
(P61, 6118G. 0E50) and all components. 
With full instructions for making high 
gain amplifier with nrparate bans and 
t'Nhl v t! 1 la. negative 1,,1 2s /- lrvo,tly umteunl ,:, I, r.:,i .7 

KEENER PRICES 

*VALVES* 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 3 MONTHS FREE TRANSIT IN- 
SURANCE. Sat Ii1(1 

1 Valve 8d.. 2.11. 1/ -. GUARANTEE or Money hank Gnaran- 
FREE for 12 or more lu writing with tee on Goods it returuea 

valves. every slue. I within 14 day.. 

0Z4 4/9 8K7 :/3 20D1 8/9 
1A7GT 8/. 6K70 1/9 20F2 9/6 

(1K70T 9/3 20L1 11/8 
8K8G 4/9 20P1 9/6 
8K8GT 8/3 20P3 9/8 
6E25 9/8 80P4 13/6 

1L4 8/3 6L1 8/9 20P6 12/6 
LDS 4/- 8L8 7/8 25A80 7/9 
LN6 4/6 BLBG 0/8 261.80T B/- 
NSGT 8/- 91,18 7/3 26250 7/9 

1R6 4/9 8E19 12/6 26240 8/9 
164 7/8 8LD20 5/9 2626 7/9 
186 3/9 N7 5/- 25260 8/- 
1T4 2/9 BPI. 12/8 2750 17/8 
1176 6/3 6P26 7/- 80C3 5/9 

6P28 9/9 30015 9/3 
6Q7G 5/0 80E5 8/- 
8Q7011 /9 30FL1 9/8 
6R7G 6/- 30L1 6/8 

801,15 9/6 
81307 4/6 SOP4 916 
8.607 4/6 80P12 7/8 
88E7 3/- 80P19 9/6 
8877 5/- 80PL1 8/9 
86K7 4l8 30PL13 8/9 
6SL7GT 5/9 8506 8/6 
8SN7GT 4/9 85L8GT 7/8 

Q7 5/9 85W4 5/8 
(ISS7 3/6 35Z4GT 4/9 

4 9/8 SSZSGT 6/9 
8V80 413 41 8/8 
OV6GT 8/- 42 5/9 
6X4 4/8 50E5 8/9 

X5G 4/9 6006 8/9 
8X6GT 8/- 60L8GT 7/- 
7B8 8l9 53KU 916 

705 7/3 82BT 13/8 
706 7/- 75 419 

7 5/9 78 4/9 
7R7 14/- 80 5/3 

77.4 5j- MET 19/8 
BD3 2/918681'619/8 
1001 9/6 8071A1 8/- 
1002 12/6 807E 6/9 
lOFl 6/9 813 49/- 
10F9 10/- 882 14/- 
0F18 9/8 888A 11/6 

1OLD11 12/6 954 3/8 
10P18 8/3 955 2/3 
10P14 9/0 068 2/- 

12A8 2Ì9 5883 5/O 
9/- 9001 3/- 

12AT6 8/8 9002 413 

12A178 7j8 ATP4 2/9 
AU7 4/3 AZ31 6/9 

12AV8 6/9 AZ41 0/6 

12868 8j6 C1C 8/e 
12BE6 6/8 CCH36 12/6 

7/. CL83 9/- 
12C8 3/9 0231 8/9 
12E1 18/- D77 2/3 

12360T 2¡9 DAC32 181- 
1277GT 7/9 DAF91 4/8 

/81)AF96 0/9 
12K8 9/9 DPS3 8/- 
12K8GT 8/9 DF91 2/9 

Q70 4/6 DF98 6/9 
128A7 6/0 DF97 7/6 
12807 3/9 DH63 5/6 
1E8E7 3/6 DH78 4/8 
12817 6/6 DE32 8/- 
126E7 4/6 DK91 4/9 
128N70T 0/0 DK92 8/9 
129Q7 e/- DK96 7/3 

1803 5/6 DL65 7j3 
1,83 6/9 

9806 141- D1.76 6/. 

105GT 7/- 
6Db 6/9 

MAINS TRANSFORMERS 106GT 9/6 
h:xcellent Quality , taranlertl. 
Upright 'moulting 150-If--25o V 9/6 
68 mA. 0.3 V :t A. V 
Ditto e i-eturouded 9/8. Ditto up- 
t;4M n in A 12/6. 

NEW SHOP 
SOUTHAMPTON 

OPENING ON JANUARY 18, 1964 

72 EAST STREET, SOUTHAMPTON 
We look forward to seeing all our old customers in the area 

With Widest Stocks. Keenest Prices: TV's, Radios. Valves, Transistor,. 
Hi -Ft Equipment. Loudspeakers, Autochangers, Cables. Components. rte. 

Tubes 
MOST MOLLARD. 
MAZDA. COME. 
EMITRON, EMI - 
SCOPE, BRIMAR. 
FERRANTI TYPES. 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
n Mouths 12 Months 

12in. £2. 0.0 £3. 0.0 
14in. £2.10.0 £3.10.0 
15-17i n.£3. 5.0 £4. 5.0 
21 in. £3.15.0 £5.15.0 

DL82 8/8 EZ40 5/6 1718 7/0 
DL92 4/9 EZ41 8/- 17E2 5/9 
DL94 5/8 EZ80 4/9 024 12/ 
DL98 8/8 EZ81 4/9 1726 8/ 
EA50 1/3 FW4/6007/9 U28 7/ 
EAB080 6/3 OT1C 9/9 1781 8/ 
EAC91 8/9 GZ82 7/8 WS 14/ 
EAF42 ^/e GZ34 10/6 035 12/ 
EB84 1/3 HAB080 9/8 087 23/ 
EB41 4/8 HL41DD 8/8 1760 4/ 
EB91 2/3 HVR2 8/6 1752 4/ 
EBC88 5/9 KT82 6/ U78 6/ 
EBC41 7/6 KT88C 4!- 1778 4/ 
EBC81 8/9 KT36 14/- U107 12/0 

21)21 5/3 ÉBF88 7/9 KT86 17Ì6 UE81 9/ 3A4 4/- EBF88 7/8 KT81 7/. 0282 12/ 
3A5 8/9 I EBL81 9/- KT63 4/6 17801 11/ 08 4/- EC52 4/3 KT88 12/8 17809 5/ 

Q4 6/9 8SA- 5/9 EC91 3/- KT76 7/9 0329 9/ 
S4 4/9 ECM 7/8 KT88 19/- U339 9/ 
V4 5/6 EOCS1 7/3 KTW81 5/8 U403 9/ 
R4GY 8/9 ECC32 3/8 KTW62 6/6 11404 5/ 
T4 7/9 ECC83 4/9 ETW6S8 6/6 U801 18/ 5U40 4/9 I ECC34 9/- KTZBS 5/9 UABC80 8/ 

5V4G 7/3 ECC35 5/9 L63 9/- UAF42 7/ Y3G 4/9 ECC40 7/8 LN162 5/9 17841 6/ 280T 4/0 88 ECC81 3/9 MU14 6/6 17B041 6! 240 8/9 / ECC82 4/3 N87 10/8 U8081 8/ 
Z4 9/- 6II GT ECC83 5/8 N78 11/8 IIBFBO 81 

, Z4G 7/- ECC84 6/6 N108 13/- UBF99 7/ 24GT 9/8 ECC85 8/9 N152 8/3 UBLE1 10/ 
/30L2 8/3 ECC88 10/8 P41 8/6 1709E 7/8 A8 8/9 6 ECF80 8/9 P81 2/8 17CC84 9/- 

BA7 9/- ECF82 7/8 PABC80 7/6 UCC86 0/ A80 6/9 ECH21 10/9 P088 10/3 U0F80 11/ 
ABGT 12/8 7 / / ECH36 7/8 PC97 8/- UCH21 9/- 
AC7 3/- ECH42 7/9 PC084 5/8 170H42 6/ 
AUS 2/6 E0H81 8/8 P0085 7/8 170H91 8/ A07 5/9 'H ECH83 7/9 P0088 11/- TRIM 8/e AK5 419 EOL80 6/9 P0089 7/8 UCLBS 9/ 

8AL& 2/3 EMU 7/3 PCC189 10/8 17F41 7/ AM6 2/9 / ECL83 9/9 PCF80 6/9 UF42 6/ 

NEW TYPES 
AQS 6(8 ECL88 9/- PCF82 8/8 UF80 g/ 

BATO 5/- EF22 6/8 PCF84 9/3 UF85 ^/- MW 81174 
8AV6 5/6 EF88A 8/9 POLOS Oj8 OL41 eje £3.15.0 6B7 B/- EF39 4/8 PCU3 8/- UL44 14/- 

MW 38/24 O88G 31- 1 EF40 9/9 PCL84 6/9 UL48 8/ 
BAG 6/e EF41 8/9 PCL85 8/6 17L84 8/ £4.15.0 BBE6 0/- / EF42 6l9 PCUB 9/8 UM80 B/ 

CRM 172 
B08G M. EF60-BR1/3 PENES 8/6 UR1O 8/ 

MW 43/64 
OBHO 5/6 10416 8 9 EF60tA1 2/6 PEN46 7/9 D178 9/ 818 5/8 7/6 EF64 318 PEN46 4/3 U177 8/ £6.0.0 UR? 8/- 12ÁH8 EFBO 3/9 PL33 9/8 U08 11/ BRS 8/- EF85 5/6 PL88 8/8 MN 10/8 BW6 8/8 12ÁT7 3 / EF86 0/9 PL38 15/- U781 8/6 BW7 6/- EF89 5/9 PL81 7/9 17241 5/9 0C4 2/9 lE I EF91 2/9 PL82 6/8 17786 419 
005 5/8 I EF92 2/8 PL83 6/3 VP4B 9/- 

CB 3/. 12AY EF183 8/9 PL84 6/9 VP23 2/3 
C9 10/8 8/- EF184 8/8 PL820 7/9 VP41 5/8 CD80 10/8 E5032 5/9 P1184 9/3 VR105 5/6 

BCHB 6/- 1EBH7 7 / EL82 3/6 PX4 9/- VR160 4/9 
DO 2/3 EL83 7/- PX25 8/9 W76 4/9 
DS 8/6 I EL84 9/9 PY81 6/- W81 5/9 
DB 3/- 12H8 1 EL35 7/6 PY32 9/- X6111 11/- F1 6/6 EL88 11/6 PY83 9/- X88 6/- 

Ba'6 8/9 / EL41 7/6 PY00 6/8 X85 6/0 
FOG 4/8 12K70T 4 EL42 7/9 PY01 6/8 X86 7/8 6918 4/9 ELIO 8/9 PM 5/-X7611 11/. 

6214 9/6 / EL84 5/8 PY83 6/- X79 211- F15 6/9 18 T EL85 7/9 PY88 8/. X79 21/- F19 6/6 EL91 2/3 PY800 7/3 Y83 5/- F82 4/- I EL95 e/- P230 9/6 283 4/9 
9'83 4/. EM84 8/8 R18 9/8 286 7)5 
H8 1/6 EM80 8/9 R19 

9 6 615 4/9 E6181 7/8 6P41 8%B 
&J8G 3/. E3184 8/- SP61 2/- MGT 4/8 EM86 9/- 51726 M- AN 6/- 128R" 4/B D 8 ENSI 9/8 808180 4/6 
617G 4/9 EY51 8/9 T41 6/8 8770T /8 I9AQ6 7/8 D / EY86 5/9 TDD4 81- 6K80T 0/-,1 EY88 9/- 1714 7/8 

Post. 2 Inc 2/., 41be. 2/6, 7 lbs. S/&. 15 Iba. 4/-, et, (U .0.D. 2/- e ern. ALL ITEMS LESS 5% AND POST FREF. IN DO'/.ENS. 

BULK BARGAINS 
2 POTS. roe,uU- .all.... h 

o Erg. unused. mixed. pre. A/6 
et. lung p., switched. etc. Y 

CONDENSERS. 23 Mixed. VC.:on.1. 
Many popular slam. I.Ivt 

aloe e5. Our Price 

100 100 RESISTORS 6 6 
Excellent. Si., 3 -3 watt. 

100 CONDENSERS 9'6 
Miniature (''eramin aIlli MM.( 5111, 

t 'oo,leueers. 3 pF to 5.0011 pl. 1.101 
VALUE OVER e5. 

25 TAO STRIPS 4 - 
9, 4, 0. x way etc. t nosed. 

100 HI STABS 
1% 101% 10011 1o35tft- 

VALUE! 
4 watt AMPLIFIERS 
xeelIt'ttf amplifier It high gain Rivant') stage. 
10F:1 (Irking I0P14 output 
.t age, cotta plele with Nin. '.peaker. In at tract I%e 
lone rase. 'Tone control. uegath.. feed -hnek, r( -ndy for hnnredlate use. Indivi- 
dually leafed. Amazing 
t olusne and (lazily ideal for guitars. record pla)er.. p.a. In mall hallo. baby alarma eue. Fdtsllo worth £8- Our price tcldl.t 

P1 

O(ks la.f . l'arr. 45/- acking. of r. 7/6. 

TELEPHONE C.O.D. ORDERS I 
DISPATCHED THE SAME DAY. 

ENQUIRIES WELCOMED 
Quantity Prime or Quote. for items 
not listed, particularly rare 'alues. 

TECHNICAL TRADING CO 

100's 
TYPES 
NOT 

LISTED 
S.A.E. 
ENQS. 

RETAIL SHOP AVD NEW HI -FI ROOM 
350 -352 FRATTON ROAD, PORTSMOUTH. 
ALL )I AIL Oip,. I1) I ill nH.,r 4411 511 -1,1 ROOM 
I I 12 NORTH ROAD, BRIGHTON. Tel. 67999 
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We supply from stock most of 
the components and items speci- 
fied or circuits published in this 
and other magazines and radio 
books. Let us quote for your 
circuit, first grade components 
at realistic prices. 

DEAC RECHARGEABLE 
BATTERIES 

(a) 18 volt IOOmA /H 4 x lin. diameter. 
Brand new sleeved, 301 -. 

(b) As above but 150mA /H, 351-. 
(c) 3.9 volt 450mA /H, 1216. 
All types easily split into any multiple 
of 1.2 volt. Brand new. 

MINIATURE 'SCOPE MODEL 
CT84 

Features 21in. DG7 S Tube. Level 2dB, 50 c s to 2 Mc s. 3's £16-10-0 Sec. to 801a Sec. Sweep. High sensitivity. Fully portable scopes. 

Ideal for all transistor and valve design or servicing. 22 to 30 
CARRIAGE 716 volt D.C. operated. 

MULTI- METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateur, designers, 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. * PT34 I Kohm /volt E2 5 0 * MI 2 E2 9 6 * THL33 2 (illus.) E3 15 0 * EPIOK IO E4 9 6 * 111 -2 20 E5 5 0 * TPSS 20 ES 19 6 * EP3OK 30 E6 19 6 * 500 30 E8 19 6 * EP50K 50 E9 19 6 

SUBSTITUTION BOXES 
Capacitor Box. Provides 9 standard 
values from 0.001 to 0.22 mfd at 
600 volt working. 2916. 
Resistor Box. Provides 24 standard 
values at I watt. 15 ohms to IO meg., 
3716. 

Each box fully calibrated with insulated 
leads. Invaluable for service and design. 

NOMBREX TEST EQUIPMENT 
All transistor 
portable units 
supplied with 
full instruc- 
tions. 

LEAFLETS 
ON 

REQUEST 

* 150 Kc /s to 350 Mc /s generator. RF, 
Mod., AF. 8 ranges. Leads, batt., 
instructions. £7.18.6, P.P. 216. * Resistance /Capacitance Bridge. I pF to 
100mFd and I ohm to IOOmeg. leakage. 
PF Tests, with batt. and Instructions, 
E7.2.3. P.P. 216. * Power Supply. Gives any voltage 
I to 15 D.C. up to 0.1 amp. From 
Mains. £5.17.6. P.P. 216. * Audio'Generator, 10 c/s to 100,000 c /s. 
Sine and square wave. With batt. and 
Instructions. £I5.2.3. P.P. 2/6. 

HI -FI SPEAKERS 
CX300 12 inch 25 watt ... 
CRI2AE 12 inch 20 watt ... 
CR3OAE 12 inch 20 watt 

triple range... ... ... 
8A7 8 inch 6 watt ... ... 
IO watt Horn Tweeter ... 

12 Gns. 
8 Gns. 

10 Gns. 
79/6 
29/6 

TEST LEAD KIT supplied in Pocket 
Pouch. Contains probes, leads, clips, etc. 

816. P.P. 9d. 

RECORDING TAPE 
Sin. 600ft. 12/6; Sin. 900ft. IS / -; 7in. 
1,200ft. 1816; 7in. I ,800ft. 25f -; 7in. 
2,400ft. 27/6. Excellent quality. 

100 Kc s QUARTZ CRYSTALS 
2 Pin: Octal or 3 Pin 151- ea. 
500 Kcis 2 Pin 151- 

455 Kc /s (AR88) 1216 
5000 Kc /s 2 Pin 101- 
10 Mc /s 2 Pin 151- 
27 Mc/s Radio Control 

15/ 456 Kc /s HRO - 
(Over 600 Frequencies in Stock for 

all purposes). 

MAINS AND BATTERY 
RECORD AND TAPE DECKS 

All Decks Complete with Cartridges * BSR UAI4 4 -speed * Garrard Autoslim £6 10 0 * Unplugable Head Version E6 19 6 * Stereo Version E7 19 6 * SRPIO 4 -speed or GU7 E5 5 0 * Garrard AT6 with Stereo 
Cartridge CIO 19 6 * Collaro- 2 -track Deck Studio LIO IO 0 * 4 -track Deck £13 19 6 

P. & P. 316 any type above. * 9 volt Star, 45 r.p.m. 3916 * 45 or 33 r.p.m. Star 9V 9216 * 45 r.p.m. Garrard, 6V 351- * 4 -speed B.S.R., 9V 5 gns. * Garrard 9V. 2- speed, 2 -track 
Tape Deck 412 15 0 

P. & P. 316 any of above. 

STEREO AMPLIFIERS 

Complete with full 
function pre -amplifiers and controls. * SA80 4 +4 watts £9 IO 0 * SAISO 7 +7 watts £16 10 0 * SA30015 +15 watts E32 IO 0 
Each amplifier completely self contained 
and designed for Mono and Stereo 
output. Supplied complete with full 
manual. Leaflets on any type on request. 
(Full range of Speakers, Tweeters and 

Decks in stock, see catalogue). 

STETHOSCOPE HEADSETS 
Crystal and Magnetic 1016 each. 

CRYSTAL MICROPHONES 
Acos 39 -1 Stick Microphone 3216 

2716 
15/- 
251- 
12/6 
25/.. 
39/6 
5216 
12/6 

Acos 60 -1 Stick Microphone 
Acos 40 Desk Microphone 
Acos 45 Hand Microphone 
Lapel /Hand Microphone 
MC24 Stick Microphone 
IOOC Stick with Stand 
BM3 Stick with Stand 
Lapel /Hand Magnetic 

MINIATURE PANEL METERS 
*0150µA (D.C.) 3916 *0/5mA (D.C.) 27/6 
*0 /500µA (D.C.) 3216 *0/300V (D.C.) 2716 

*0 /1mA (D.C.) 2716 "S" Meter 351- 

All Brand New Boxed. *Available Clear 
Plastic Front or Black Moulded. 

69/6 200µA D.C. Edge meter 
59/6 

I mA D.C. Edge meter 
3/ x I inch Front Panel. 

POCKET SOLDERING IRON. 30 

watts. 220/250 volts A.C. Complete with 
pointed bit, mains plug, carry pouch. 
14/6. P.P. I/6. 

HEADPHONES 
2000 ohms 12/6. 4000 ohms 14/ 

BUILD A QUALITY TAPE 
RECORDER * Printed circuit. Recod /playback 

Amplifier Kits. 
2 Track II gns. 4 Track, 12 gns. * Studio Deck. 
2 Track, E10.19.6 4 Track, £13.19.6 * Cabinet with Speaker 5 gns. 

Leaflet on Request. 

5 -Piece Hole Cutter for all chassis work. 
-Bin. to Iflin. with pouch 4916. 
Crystal Contact Microphone 1216 P.P. 9d. 
2K, 1-track Tape Head ISI- P.P. 9d. 
Telephone Recording Attach- 

ment 1216 P.P. 9d. 
4- Channel Transistor Mixer 

Unit 5916 P.P. 116 

Tape Jack Radio Tuner 291- P.P. 11- 

BOAC VHF POCKET RECEIVERS 
Complete 

units with CS 
5A VHF Detec- 
tor, 5 -V6 /8R 

- (0C44) Tran- 
sistors, 3.9V. 
450mA re- 
chargeable 
Deac battery 
2 -0A91, OA 
IO rectifiers, 

I Kohm stetho- 
scope headset, 
moulded cas- 
ing, etc. 

Complete Unit 
with Full Circuit P.P. 21 -. 
OR DEAC BATTERY OR HEADSET 

1216, P.P. 116 IV- P.P. If -. 
Unit less DEAC & HEADSET 12/6, P.P. 116. 

FIELD STRENGTH METER 
Five channels cover I Mc to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
R.F. Indication and Earphone for A.F. 
Monitoring. Designed for checking all 
types of transmitters. Size 4 x 21 x 2 1in. 
Complete. Ready to Use, with instruction 
and telescopic aerial, 6916. Post Free. 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 18/6. P.P. Ir -. 
2. For PP4, PP7, PP9, 9 volt Portable 
Radio and Equipment. Supplies up to 
300mA, 4916. P.P. 2/ -. 
3. De Luxe version of No. I also 
charges PP3 type batteries. 

241- P.P. Ir -. 

TYPE 38, TRANSMITTER RECEIVER 
Complete with 5 valves. In new condition. 
These sets are sold without guarantee 

P.P. but are serviceable. 22,6 P.6 7.4 to 9 Mc /s. 
Headphones 716 pair. Junction Box 2/6 
Throat Mike 4/6. Aerial Rod 216 

Henry's Radio Ltd 
PADdington 1008/9 

303 EDGWARE RD., LONDON W.2 

Open Monday to Sat. 9 -6. Thurs. I o'clock. 

PLEASE TURN TO BACK PAGE I 
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Practical Wireless 

ALL of these blueprints are drawn full -size and although the issues containing description; of these 
sets are now out of print, constructional details ore available free with each blueprint except 

for those marked thus ( *). 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps aver 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... .. 1 

The PW Signal Generator ... ... f 

The Savoy VHF Tuner... ...1 
The Mayfair Pre -amplifier ... ... J 

The Berkeley Loudspeaker Enclosure .l ;, 

The Luxembourg Tuner ... ... Í 
The PW Troubadour 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ... 

The PW Regency 1 

The PW International Short Wave Two f 

RECEIVERS 

The Tutor ' 

The Citizen 

Junior Crystal Set 

Dual -wave Crystal Diode 

Modern One -valver 

All -dry Three . . 

Modern Two -valver 

A.C. Band -pass Three .. 

A.C. Coronet -4 

A.C. D.C. Coronet ... 

The PW Pocket Superhet 

PW94 

PW95 

PW96 

PW97 

PW98 

PW99 

PW I00 

PW I01 

5f- 

5,- 

51. 

MISCELLANEOUS 
The PW 3 -speed Autogram ... _. 
The PW Monophonic Electric Organ 
The PVV Roadfarer ' ... 

The PT Band Ill TV converter 
The Mini -amp 

The PT Olympic 
The PT Multimeter * ... 

8 r- 

8 r- 

5 r- 
I'6 
5"- 

716 

5'- 

SOME EARLIER DESIGNS 

7'6 
THE following blueprints include some pre -war 

designs and are kept in circulation far those 
constructors who wish to make use of o d com- 

6r- ponents which they may have in their spares box. The 
majority of the components for these receivers are nc 
longer stocked by retailers. 

Experimenter's Short Wave 
5'- 

3t_ 

2r- 

2'6 

2'6 

3'6 

3'6 

4 r- 

4'- 

4'- 

5'- 

Midget Short Wave Two 

Simple S.W. One -valver 

Pyramid One -valver 

BBC Special One -valuer 

A One -salver for America 

Short -Wave World Beater 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 

Standard Four Valve 

Listener's 5 -Watt Amplifier 

PW30a 

PW3Ea 

PW8E 

PW93 

AW3E7 

AW429 

AW43b 

WM3E3 

WM387 

WM391 

WM392 

2'6 

2'6 

2r6 

2'6 

2'6 

2'6 

3'6 

3'6 

3'6 

3'6 

3'6 

QUERY COUPON 
This coupon is available until 7th February, 1964, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS. FEBRUARY, 1964. 

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: GORDJN & 
DOTCH (Aislai Ltd., South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STANDARD LTD. Subscription rate including postage for one year: To any part of the World £L9.0. 
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.AM TRANSISTOR 

PLAYER 
Made by well known British 

manufacturer. Features ready 
built 4- transistor printed circuit 
I watt amplifier, elliptical speak- 
er and volume control. Low 
current Star, constant speed 45 
r.p.m. turntable with crystal 
pick -up. Strong moulded two 

colour cabinet with hand- 
le. Plays anywhere on long 
life 9 volt battery. Requiras 
less than half an hou, s 

work to connect up using r 
ready built units and easy 
instructions. 

COST L 79 6 P.P. 

(BATTERY 
319 EXTRA) 
ALL UNITS 

SOLD SEPARATELY 
* READY BUILT AMPLIFIER WITH 35f_ P.P. 
SPEAKER AND VOLUME CONTROL 
* TURNTABLE WITH PICKUP. 3916 P.P. 216 

* TWO TONE CASE WITH HANDLE. 5f- P.P. 2'- 

EXCELLENT QUALITY AND VALUE 

_oRTABLE RECORD 

TOT. 

Aio 
.arket. 

J printed 
,ed tom poi. 

ustrated build - 
.,s. Full tuning of 
long wave bands 

.eatable sensitivity and 
,vity. Excellent tone and 

,u me with over 600mW 
,,ush -pull output. * Clearly marked horizontal 
station dial with slow motion 

.316 tuning. Two colour Blue or 
Beige cabinets with Gold 
handles, grilles and fittings. 
Size I0* x 7} x 3áin., includes 
car aerial sockets, recording 
sockets. * 6 Mullard Transistors and 2 
Diodes. 
ALITY AND VALUE 

Fully Deta ,ilustrated 
Leaflet on rei, 
All parts sold separately. 
Guaranteed the Best Obtain- 
able. Attractive Appearance. 
Reliable Design. Quality 

Performance. 
UNBEATABLE FOR OU 

NEW LOW PRICES 
IO WATT TRANSISTOR 

HI -FI AMPLIFIER AND PREAMPLIFIER * AVAILABLE IN 
KIT FORM OR 
PREBUILT 
PANELS 

* LOW NOISE 

* LOW 
POWER 
REQUIRE- 
MENTS 

* MONO OR 
STEREO 

(Circuits and 
details FREE 
on Request 

* CALL FOR DEMONSTRATION -ANY TIME * 

PERFORMANCE EQUIVALENT TO VALVE AMPLIFIERS OF 
FOUR TIMES THE PRICE AND MANY TIMES THE SIZE. 

* Power outputlO watts at 400 c /s. Second harmonic distortion 
0.1"-6. Total harmonic distortion 0.25' at 10 watts. Signal 
to noise ratio at 10 watts 70 dB. Overall response within 3 

dB 40 c/s to 20 kc /s. * 6- Transistor 10 watt power amplifier. 0.25 ohm output 
impedance for 3 ohms. 24 volt supply, 300mA average for 
10 watts. I00mV into 33 k.ohm sensitivity. I dB, 40 cjs to 

20 kc /s. 
Built E5.10.0 P.P. 2/6. Or Kit 99/6 P.P. 2/6. 
(Mains Unit 6916 P.P. 216). * As above but 10 watts for IS ohm speakers, 40 volt supply, 
I5OmA average for 10 watts. I dB, 40 c/s to 20 kc /s. 
Built L5.19.6 P.P. 216. Or Kit L5.10.0 P.P. 216. 
(Mains Unit 6916 P.P. 216). * Full function pre -amplifier and control unit on printed circuit. 
Size 9 x 2' -,in. Features 6 position input selector for micro- 
phones, tuners, tape, pick- ups -treble and bass controls -. 

12dB at 50 c/s and 12 kc /s -14dB at 50 c/s and 12 kc /s. Four - 
position filter and volume Controls. I.5mV to 300mV inpur 
sensitivity. Built L5.10.0 P.P. 2/ -. Or Kit 99/6 P.P. 21 -. 
(Front panel 816 extra). 

7- TRANSISTOR RECORD/ 
PLAYER /RADIOGRAM 

AMPLIFIER 
4 watt peak output. 
Full Treble and Bass boost and cut. 
40 c/s to 20 kc/s f 3 dB. 
Inputs for Pick -ups, Radio Tuners, 
Microphones, mixers. 

TO BUILD YOURSELF 
Mini Ranger Personal Radio, 4916 
Ranger -3, Personal Radio, 49/6, 
Sinclair Slimline, Personal Radio, 4916 
Sinclair Micro Injector 2716. 
Quintet M /LW -5 7916, P.P. 21- 

[7196 
L9 19 6 

£10 19 6 

PW -6 Superhet 
PW Celeste 
PW Spinette 
PW Shortwave 2 9916 P.P. 216 

Leaflet and details on request 

TWO VERSIONS AVAILABLE 
12.18 volt for 15 ohm speakers. 
(mains unit now 601- extra). 
9'12 volt for 3 ohm speakers 
(mains unit 4916 extra). 

Sze only 6 x 2' x 2ìn. 
Ideal for mains or battery, portable or 
domestic record player, grams, etc. 
Or car. 
Built Ready £5. 19.6 f f To Use 2' 

BOOKLET FREE ON 
REQUEST 

4- WAVEBAND 
COMMUNICATIONS 

RECEIVER 
550 kc /s to 30 Mc /s.- BFO -AVC- 

Noise Limiter - Bandspread - "S" 
Meter- Telescopic Aerial - Full 
World Wide Coverage. 4 valve. 
PRICE L24.15.0. With Full Instruc- 
tions, BRAND NEW IN CAR- 
TONS. Detailed Leaflets on request. 
e 9 valve version of above 40 gns., 
Details on request. 

TRANSISTOR MINIATURE 
AMPLIFIERS * 3T 125mW 9 v, 30/80 ohm 39'6 * 4T 250mW 9 v. 8 /10 ohm 3,'6 * ST 350mW 9 v. 12/16 ohm 57'6 * AT I watt 9 v. 3/5 ohm 5916 * 4T 1 watt 6 v. 3/5 ohm 9216 * 4T I } watt 12 v. 3/5 ohm 9716 

I FM TUNER I First Again 
(As described in December 1963 Edition of 
"Radio Constructor ") ._ * 5- Transistor *4 Diodes * Full coverage 87 

to 105 Mc /s 
*AFC and AVC 
Printed circuit de- 
sign of high sensiti- 
vity and quality. 
Output for valve or 
transistor amplifiers. 
Size 3} x 2} x 4in. 
Simplified building 
instructions. All TOTAL f 8 19 6 P P 

parts sold separately. COST 2/6 
Detailed Circuit Book on Request 

BABY ALARM 
Ready to use with 
microphone and bat- 
tery. Fully portable. 

13.10.0 

TELEPHONE 
AMPLIFIERS 

For use with all telephones. 
Gives speaker output. Bat- 
tery operated. L5.10.0. 

Henry's Radio Ltd. 
303 EDGWARE ROAD, LONDON, W.2 

PADdington 1008/9 
Open Monday to Sat. 9-6. Thurs. I o'clock. 
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