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Ìl PRACTICAL WIRELESS November, 1960 

R.F. UNIT CONVERTORS 
Undoubtedly the most useful 
Govt. surplus units ever 
released. The R.F. units will 
extend the frequency range 
of your receiver to enable 
you to receive amateur. TV 
and V.H.F. stations. 

HI -FI HEADP HONES 
These miniature HI- 

FI phones 
use high quality 
permanent 
magnetic 
speakers 
with regu- 
lated voice 
coil. The 
soft rubber 

ear moulds give correct spacing 
1 for optimum acoustic load. Each 

unit has a built -in miniature HI- 
FI transformer to ensure the 
finest music and voice reproduc- 
tion. Supplied free is a small 
transformer unit which steps 
impedance up to 4000 ohms. 
Only 15/ -. P. & P. 26. DII('ROPHONES, BRAND 
NEW. Throat magnetic 4/8: Throat carbon 3 8: No. 8 carbon iwith switch 6/8; No. 7 moving 

icoil 718. Tannoy power mikes 
only 51 -. Crystal mike 22/8. HOOVER ROTARY 

TRANSFORMERS 
12 v. Input. 500 v. 
output at 65 mA, 

or 6v Input. 250 
output at 75 
mA. 

Only 
10/6 
EACH 

P. & P. 2/ -. POCKET MULTI- METER. 
BRAND NEW. 2.500 o.p.v. 
Multi range 6/30/190/300/1,200 v. 
A.C., ditto D.C. 0-1E., 0-1 megohm : 
400 Mloro-A.. 12 mA. 300 mA -00 
to +64 db 5 ranges; 310. x 4iln. x 
141n. Large clear dial. Leads 
supplied. Our Price 70/ -. y &p 2/8. 
COMPLETE HEADPHONE do 

MICROPHONE 
ASSEMBLY. A 
must for every 
constructor and 
Ham ", consists 

of moving coil 
padded head- phones and 

"press to talk" microphone. 
1PR PRECISION /4% RESISTORS 
Manufactured by Electrothermal, 
we offer the following values: 
100K. 400K. 500K. all ±4% 1 watt, 
1/9 each: 20 /- per dozen. 
POCKET VOLT TEST METER 

Two D.C. ranges: 
0-250 v. and 0- 
25 v. Complete 
with test prods. 
and leath er case. 
Very limited 
quantity. Only 
12/6. P. &P.16. 

R.F.24 
Frequency 20 -30 
Mc 8. switched 
tuning, complete 
with 3 valves and 
circuit. 

P.& P. 3/6 

R.F.25 
Frequency 40-50 
Mc /s. switched 
tuning. complete 
with 3 valves and 
circuit. circuit. 29/6 

P. & P. 3/6 

ß.F.27 
Frequency 65-85 Mc /s. 
slow motion illumina- 
ted tuning. complete 
with 3 valves and 

P. & P. 3/6 

NEW: 
SUPER MINIATURE 

EARPHONE 
FOR TRANSISTOR 

CIRCUITS 
Here is a really sensitive 
dynamic earphone of excep- 
tionally fine quality. This 
lightweight miniature ear- 
piece is convenient and 
comfortable to wear. The 
practically invisible cord Is 
connected to the earphone. Provides clear reproduction of 
music as well as speech. Fully Guaranteed and supplied 
complete with transparent ear insert. 3 feet cord, sub- 
miniature plug and socket. 
Model CR.5 Crystal Earpiece, high imp. .. 81- P. &P. 
Model MR.4 Magnetic Earpiece, low imp. .. 7/- 1/- 

WIRELESS SET No. 19 MK. II 
Incorporates "A" Set 
-TX /RX covering 2-8 
Mc /s (37.5 -150 metres). 
"B" Set -VHF TX /RX 
covering 230 -240 Mc /s. 
(1.2 -1.3 metres) and 
intercom amplifier. 
Complete with 15 
valves, 500 microamp 
check and tuning. 

meter, circuit and instruction book. 
In used condition. 851 -. Carr. 10 -. 

PORTABLE 
TRANS /RECEIVER No. 18 

A self -contained Trans /Receiver for 
Telephone and C.W. Range approx. 
10 miles. Freq.: 6-9 Mc /s. (50 -33.3 
metres). Valve line -up: 3 ARP -12. 
2 AR-8. 1 ATP4. Complete with aerial. 
H.T. and L.T. meter and all acces- 
sories. Weight 20 lbs. Size 8 x 10 x 171n. 
Only 80 / -. Carr. 10/ -. 

TWO TRANSISTOR POCKET RADIO 
with Miniature Speaker 

Anyone can build it! 

This powerful pocket radio gives 
reception over the entire broadcast 
band. Complete with all parts, inclu- 
ding 2 transistors, exclusive ferrite 

od. miniature speaker tuning condenser, plastic case, 
wiring diagram. and step by step instructions. 
Size 41 x 3 x tins. ONLY 27/6. P. &P. 1/6. Battery 1/- extra. 

SPARE 
VALVE 
K I T 
Here's a 
gift for all 
38 and 18 

OU 

Set own- 
ers! Case 
contain - 
ARP12 & 
1 ATP4 valves. 
Only 10 / -. 
P. &P.2/6. 
U.S.A. WHIP AERIALS. 12ft. 0 
12/8. P. & P. 2/6. 
1 mA METER, lin. round, 17'8. 
P. & P. 1/6. 
CRYSTAL DIODES 8/- per doz. 
P. & P. 1 / -. 
ACCUMULA- 
TORS. 2 volts 16 
A.H. (unspiilable). 
Ideal for 6 and 12 
volts supply. etc. 
Brand new. Original 
cartons. Size 41n. x 
71n. x lin. 5/8 each. 
P. & P. 1/6. 3 for 15/ -. 
P. & P. 3/6. 6 for 
276. P. & P. 5/ , 
PRINTED CIRCUIT KIT."" 
Easily and quickly you can make 
miniature professional printed 
circuits. Complete with Illus- 
trated manual, 19/8. P. & P. 116. tl 
CONTROL BOX B.0 692,# 
Complete 
push -but- k ton con 
trol box. U'Y r#R. 
4 position 
wand 

on/oft l 41 ith dual 
coloured 
Indicators 
for instant 
channel check. In black 
crackle case 54in. x 31ín. x Hin. 

price 5/- each. P. & P., 
1/8. Two for 8 / -. P. & P 2:6. 
VARIABLE TRANSFORMERS R 

nI 
voltaput ge 
ZB v, con- 
tinuously 
variable output 
f r o m 
0 -260 v. 
Supplied 
complete. 
Model B.5 
Current rating 5 
amps. 29. 
Mode1B.10 
Current rating 10 amps. 218.5.0 
Model B.20. 
Current rating 20 amps. 232.10.0 
ALL FULLY GUARANTEED. 

POLICE - AIRCRAFT - HAM RECEIVER 1392 
15 VALVE SUPERHET. Frequency 95 -150 Mc /s (2 to 3 metres). Valve 
line up: 1st and 2nd R.F. Amp. VR.136 (EF.54), 1st Local Oscillator VR.65 
(SP.61), 2 Oscillator Multipliers VR.136 (EF.54), 3 I.F. Amp. VR.53 (EF.39). 
A.G.C. 6Q7. Output 6,75. Muting VR.92 (EA.50). Noise Limiter VR.92 
(EA.50). B.F.O. 6J7. Mixer VR.136 (EF.54). De Mod. 6Q7. 
Slow motion tuning, normally crystal controlled, or tuneable over 95- 
150 Mc /s. Power supply required: 240 -250 volts at 80 mA, 6.3 volts at 4 amps. 
Size 19 x 101n. Standard Rack Mounting. 

PRICE COMPLETE 
s ONLY , 

£6.5.0 
Carriage 15/- 

Callers. 87 TOTTENHAM COURT ROAD, LONDON. R'.1 
Mail Orders. (DEPT. P), 32a COPTIC STREET, LONDON. W.C.1 
Telephone: MUSeum 9607 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1960 PRACTICAL WIRELESS 561 

Tel: Mitcham 6201 

Open Daily to Callers 

OZ4 5/9 
A5 6'- 
A7 14/6 
D5 14/- 

H5 10/6 
L4 6'. 
LNS 4'6 
N5 10/6 
RS 9/- 
S4 8/6 
S5 9/- 
T4 4/- 
U5 10,/. 

2021 8/6 
2X2 5/- 
3A5 12,6 
3D6 14/6 
3Q4 8/- 
305 10/6 
354 8/. 
3V4 9/- 
5R4GT 9/- 
5U4G 4/6 

5Y3GT 8/6 
5Z3 10/- 
SZ4G 10/- 
6A7 18/6 
6A8 10/- 
6AB8 9/- 
6A18 9/6 
6AK5 8r- 
6AK8 7/6 
6AL5 6/- 
6AM5 S/- 
6AM6 4/- 
6AN5 7/6 
6AQ5 8/3 
6AQ8 9/3 
6AT6 8/3 
6AU6 10/- 
687 I0/- 
6B8 4/- 
6BA6 7/6 
68E6 7/6 
6BG6G 21/- 
61316 7/6 
6BR7 15/. 
68W6 8/6 
6BW7 6/6 
68X6 6/- 
6BY7 7/6 
6C4 6/6 
6C5GT 8/- 
6C6 6/6 
6C9 12/6 
6C10 12/6 
6CD6G 27/6 
6D I 8/- 
6D2 5/- 
603 15/- 

RMI 
R M2 
RM3 
RM4 
RM5 

`2N 
All Valves Brand New 

and Fully Guaranteed 

211 STREATHAM ROAD, MITCHAM, SURREY 

6CH6 12/- 
6E5GT 10/- 
691 15/6 
6F6 6/9 
6F7 15/- 
6912 4/9 
6F13 (7/6 
6914 17/6 
6F15 14/9 
6F17 12/. 
6F33 5/6 
6H6 2/6 
615GT 4/6 
6J6 7/6 
617GT 9/6 
6K7G 3'- 
6K7GT 10/6 
6K8GT 12/6 
6K25 19/6 
6L1 15/6 
6L6 7/6 
6L18 12/6 
6L19 21/. 
6L34 10/- 
6/30L2 10/- 
6L03 9/6 
6LD20 15/6 
6N7GT 7/6 
6M1 10/6 
6M2 10/6 
6P1 17/6 
6P25 19/6 
6P28 2é/- 
6Q7GT 10/6 
6SA7GT 7/6 
6SG7 7/6 
65H7 6/6 
6517 5/6 
6510 7/6 
6SL7GT 6'6 
6SN7GT 5'6 
6U4GT I1'6 
6U5 76 
6U7 7'6 
6V6G 5,- 
6V6GT 8,- 
6X4 51- 
6X5GT 5r- 
7B7 8/- 
7C5 8/- 
7C6 8/- 
705 15/- 
706 IC- 
708 1 S/- 
7H7 8,'- 
7K7 10'6 
7Q7 11/6 
7R7 121- 
757 10/6 
7Y4 7/6 
8D3 4- 
9BW6 14;9 
10C1 18r- 

Special 24 Hour Express Mail Order Service 

10C2 27 10 

10FI 26 2 
10F3 17 6 

10F9 12 6 
IOLD3 12 6 
IOLDII 15 - 
10P13 21 - 
IOP14 20- 
IID3 176 
IIDS 17/6 
12A6 6/6 
12AH8 I0/- 
2AT6 9,'- 
2AT7 8/- 
2AU7 9'- 
2AX7 9 6 
211,46 9 
28E6 9 6 
2E1 17 6 

217GT 9 6 

2K7GT 8 6 

2K8GT 12 6 
2Q7GT 8 6 
25A7 8'- 
2SC7 8,!- 
25G7 8/6 
2SH7 4/- 
2517 4/- 
2SK7 8/- 
2SQ7 11 6 
25N7 17 6 
2Z3 15'- 
3D3 126 
4H7 12 6 
4R7 12 6 
457 21 

17 6 
5D2 23'9 
9AQ5 10'6 
9BG6G24'4 

20D1 12'6 
20D2 23 - 
20F2 26 6 
20LI 26 6 

20P1 26 - 
20P3 23'- 
2095 22 6 
25L6GT 9 6 
25Y5 10'- 
25Z4 9'6 
25Z5 9 6 
25Z6 IO 6 

27SU 17 6 
30 13 6 
30C1 12;6 
30FS II'6 
30FL1 10'6 
30L1 11'6 
3094 22'- 
30P12 II'6 
30P16 IO/- 
30PLI 15/- 

32 13'6 CCH35 21/- 
35A5 10:6 CL4 12/6 
35L6GT 10 6 CL33 18/6 
35W4 8'- CYI 15/9 
35Z3 10'- 
35Z4 7 6 

35Z5 9 6 

40SUA 15i- 
415TH 23/6 
42 I5/- 
43 15/- 
5005 15/- 
50CD6G 

21/- 
50L6GT 9/- 
61BT 17'6 
6ISPT 17/6 
62BT 17/6 
75 12/6 
77 12/6 
73 12/6 
80 10/- 
85A2 12/6 
150B2 12/6 
15083 15/- 

3038T 7/6 

305 7/6 
328 7/6 
329 7'6 
807 7 6 

955 
5763 7 6 
9002 7 6 
9003 7/6 
AC4/PEN 

25/- 
AC5/ PEN 

22/6 
AC6 21!- 
ACTP 32/- 
ACHL 12/6 
AC/PEN 

17/6 
ACTH 134/9 
ACVPI 17/6 
ACVP2 17/6 
AC2/PEN 

21/- 
AC2/ 
PENDD21/- 

AZ I 15/6 
AZ3I 10/6 
B36 21/- 
B65 8/6 
8152 8/6 
8309 9/6 
B329 9/6 
B339 9/6 
8719 9'6 
CELI 17/6 
CBL3I 21/- 

METAL RECTIFIERS 

6r- 18RA I-I-8-I 4 6 16RE 2-I-8-I 
8- 18RA I-I-16-I 6'6 !BRA I-2-8-1 
9 - I6RC 1-I-16-I 88 6 14A86 

16,6 I4RA I-2-8-2 18/- 14A97 
22/- I4RA 1-2-8-3 211- 14A100 

CY3I 15/9 
D41 12/6 
D42 12'6 
D63 3/6 
D77 5/6 
DI52 6- 
DAC32 10/6 
DAF9I 7/6 
DF33 10/6 
0991 4/- 
DF92 7/- 
0996 9/6 
DF97 9/6 
DH63 10/- 
DH76 7/6 
DH77 8/3 
DH 107 13/6 
DH719 7/6 
DK9I 91- 
DK92 9/6 
DK96 10/- 
DL33 9/- 
OL35 12/6 
DL92 8/6 
DL94 9/- 
DL96 9/6 
EA50 2/- 
EABC80 6/- 
EAC9I 7/6 
EAF42 10/- 
EB4I 7/6 
EB91 5/- 
E8C33 4/- 
EBC41 9/6 
EBF80 9/6 
EBF89 9/. 
EBL21 22/- 
EBL31 21/6 
EC90 9/6 
EC9I 9/6 
ECC3I I0/- 
ECC32 10/- 
ECC33 5,'- 
ECC34 I5/- 
ECC35 8/6 
ECC40 21/- 
ECC81 8/- 
ECC82 9/6 
ECC83 9/6 
ECC84 9/6 
ECC85 9/6 
ECC9I 5/6 
ECF80 12/6 
ECFB2 12/6 
ECH2I 22/- 
ECH 42 I0/- 
ECL80 9/- 
ECH81 9/- 

B/6 
11/- 
17'- 
23'6 
24 - 

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

2/9 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 3d. PER VALVE. 

ECL83 12/6 
ECH82 12/6 
EF9 21/- 
EF22 17/6 
EF36 7/6 
EF37 8/6 
EF37A 8/6 
EF39 4/- 
EF40 
EF4I 9/3 
AF42 10/6 
EF50(E) 3'6 
EF50(A) 4/- 
EF80 6/. 
EF85 6/6 
EF86 I I/- 
EF89 10/- 
EF91 4/9 
EF92 5/- 
EF93 7/6 
EF95 15/- 
EL3I 12/6 
EL32 5r- 
EL33 12,'6 

EL35 12/6 
EL37 18/6 
EL38 23/9 
EL41 10/6 
EL42 10/- 
EL8I 14/9 
EL84 7/- 
EL85 10./6 
EL90 8/6 
EL9I 5/- 
EM80 IO/- 
EM81 IO/- 
EY8I 10/6 
EY84 10/6 
EY86 9/6 
EY91 9!- 
EZ35 7/. 
EZ40 7/6 
EZ4I 7/6 
EZ80 7/6 
EZ8I 7/6 
EZ90 7/6 
FC2 21/- 
FC13 17/6 
FCI3C 21/- 
FW4,500 

10/- 
FW4,800 

10/- 
GZ30 10/6 
GZ32 11/6 
GZ34 13/6 
H30 
H63 9/6 
HBC90 9/6 
HL92 6/6 
HLI33DD 

10/- 
HL23 12/6 

HL23DD 
10/6 

HL4I 12/6 
HL4I DD 

13/6 
HL42DD 

13/6 
HY90 8/- 
1W4/35010/- 
IW4/50010/- 
KBC32 9/6 
KF35 8/6 
KL32 10/6 
KLL32 11/6 
KL35 9/6 
KT2 7/6 
KT32 I0/- 
KT33C 10/- 
KT36 28/6 
KT4I 22/6 
KT44 13/6 
KISS 22/6 
KT61 18/6 
KT63 8/6 
KT66 17/6 
KT7I 
KT74 12/6 
KT76 12/6 
KTIOI 25/- 
KTW6I 7/6 
KTW62 7/6 
KTW63 7/6 
KTZ4I 8/- 
KTZ63 I0/- 
L63 4/9 
LN309 IS/- 
LZ319 12/6 
MH4 8/6 
MHD4 17/6 
MHL I0/- 
MKT4 (5/7) 

17/6 
17/6 
17/6 

9/- 
17/6 

8/- 

18/6 
17/6 
18/- 
9/6 

18,'6 
10/. 
1116 
11 6 
10/- 
7/6 
8/. 

10/- 
96 

MS4B 
MSP4 
MUI4 
MX40 
N18 
N19 
N37 
N78 
N 108 
N 142 
N 147 
NI50 
N I 53 
N309 
N329 
N727 
N729 
P2 
PCC84 
PCF80 10/6 
PCF82 9/6 

PCL82 1 1 6 U251 17'6 
PCL83 12'6 U2BI 20 - 

PENA4 17,6 U282 22 - 

PENB4 17/6 U301 22 6 

PEN4DD U329 17 6 

22/6 U339 19 - 

PL33 18/6 U403 11 6 

PL38 23'9 U404 10¡- 

PL81 14 9 U801 29/- 
PL82 8'- U4020 15/6 

PL83 IO 6 UABCBO 8'- 
PL820 21'- 
PM2A 12/6 
PM2HL I4/- 
PM22A 13/6 
PM24M 21/6 
PM202 16,/- 
PY31 16/6 
PY32 15/6 
PY80 8/- 
PY81 7/6 
PY82 8/- 
PY83 8/6 

UAF42 
UB41 
UBC41 
UBF80 
UBF89 
UCC85 
UCH42 
UCH81 
UCL82 
UCL83 
UF4I 
UF42 
UF80 

9 6 

9 - 

9 6 
9 6 
8/6 
10/- 

91- 
9'- 

12'6 
13 6 

9 - 
11 6 
9/- 

PZ30 18/6 UM 9/- 
QP25 14/6 UP89 8/- 
QP230 17/6 UL41 9- 
R 

UL44 24 6 
01 21/- UL46 21/- 

R19 19/6 UL84 9/6 
SD6 8/6 UU6 20/11 
SP4 14/6 UU7 15/- 
5P41 3/6 UU8 26/- 
SP42 12/6 UY21 15/6 
SP61 3/6 UY41 7/6 
T41 22/6 UY85 7/6 
TDD4 17/6 VP2B 17/6 
TDD 13C VP4B 17/6 

17/6 W17 8/6 
TH41 23/9 W76 7/- 
TP22 17/6 W77 5/- 
TP25 17/6 W81 6/. 
U14 15/9 W 142 9/- 
U16 10/- W719 7/6 
U18/20 I0/- W727 7'6 
U22 10/- X18 II 6 

U24 29/6 X6IM 21- 
U25 14'- X65 23/9 
U26 12 6 X66 21/- 
U31 96 X78 21!- 
U33 21'- X79 21'- 
U35 21'- Y61 10 6 

U37 25'- Y63 9- 
U45 21/- Z21 12 6 

U47 21/- Z63 76 
U50 8/6 Z66 19/6 
U52 7/- Z77 4/9 
U76 7/6 Z152 8/6 
U78 7/- Z719 7/6 
U142 8/- ZD152 9/6 
U145 1S/- 
U147 V- 
U I 53 9)6 
U191 20/- 

SPECIAL OFFER 
IT4 4' -, 6K8 12 6, 6K7G 3 - 6V6G 5/ -, 

EBC33 4 -, EF39 4, -, EF80 6' -, EF9I 4/9 

OBSOLETE VALVES A SPECIALITY. 

QUOTATIONS GIVEN ON ANY TYPE 
NOT LISTED. 
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R.S.C. HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST. CAN BE ASSEMBLED IN HALF AN HOUR The Recorder incorporates the Latest Collaro Studio Tape Transcriptor. The Linear LT45X High Quality Tape Amplifier listed £12.12.0, High Flux P.M. Speaker listed 30/ -, empty Tape Spool. a Reel of Best Quality Tape listed 22/6, and a Handsome Portable carrying Cabinet finished in Two -tone covering, size 18 x 13 x Sin. high, listed 64.10.0, and circuit. Total cost if purchased individually approximately £40. Performance equal to,units in the £60 -£60 class. S.A.E. for leaflet. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT " BUILT -IN" TONE 
CONTROL PRE -AMP STAGES 
Two Input sockets with associated 
controls allow mixing of "mike" and 
gram, as in A10. High sensitivity. 
Includes 5 valves, ECC83, ECC83, 
EL84, EL84, 5Y3. High Quality sec- 
tionally wound output transformer 
specially designed for Ultra Linear 
operation and reliable small con- 
densers of current manufacture. IN- 
DIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut." 
Frequency response -3 D.B. 30- 30,000 
c/cs. Six negative feedback loops. 
Hum level 60 D.B. down. ONLY 23 millivolts INPUT required for FULL 

yOyUTPUT. 
Suitable for use with all makes and types of pick -ups and microphones. Com- 

ForaMUSICAL INSTRUMENTS such as STRING BASS. 
LONG 

GUITAR.S, etc., UT 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- 9-7ín. For A.C. mains 200 -250 v. 50 c.o.s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis if fully punched. Full instructions and point -to -point wiring diagrams supplied. Only 8 Gns. Carr. (Or factory built 45/- extra). 10 /- 
If reO'ulred louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS ON ASSEMBLED UNITS. DEPOSIT 24/3, and 9 monthly payments of 24/3. Send B.A.E. for illustrated leaflet detailing Ready -to- assemble Cabinets, Speakers, Micro- phones, etc., with cash and credit terms. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereophonic amplifier giving 5 watts high quality output on each channel (total 10 watts). Sensitivity is 50 millivolts, suitable for all crystal stereo heads. Ganged Bass and Treble Controls 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 g Gns. speakers. Point -to -point wiring diagrams and instructions supplied. Send S.A.E. for leaflet. Carr. 10/- 

252 

UNS. 

Carr. 
7/6 

H.P. TERMS. Deposit £5.7.6 and 12 
monthly payments of 2 gns, Cash price 
if settled to 3 months. 

R.S.C. BATTERY CHARGING EQUIPMENT 
ASSEMBLED CHARGERS 

8 v. 1 amp. 19/9 
6 v. or 12 v. 1 amp. 29/9 
6 v. 2 amps 29/9 
6 v. or 12 v. 2 amps 38/9 
6 v. or 12 v. 3 amps. with am- 

meter 59/9 Above ready for use. With mains and output leads. Carr. 3/8. 

HEAVY DUTY CHARGER KIT 
8/12 v. 6 amps, variable output. 
Consisting of Mains Transformer 
0- 200 -230 -250 v.: F.W. (Bridge) 
Selenium Rectifier: Ammeter, Multi- Position Switch with Knob: Panels, Plugs, Fuses, Fuseholder and circuit, 
59/9. Carr. 4/6. 

Assembled 6 v. 
or 12 v. 4 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor plug for 6 v. or 
12 v. charging. Lou- 
vred steel case with 
stoved blue hammer 
finish. Fused 69 9 and ready for use with Carr.S,. 
mains and output leads. Terms: 
Deposit 13/3 and 5 
monthly payments 
13'3. 

TELEVISION RECTIFIERS. 250 v' 
200 mA, small size. Only 6/9 each. 
RE- ENTRANT SPEAKERS. Tannoy. 
8 watt, 7.5 ohms. Only 22/8 each. Parmeko Horn Type, 10 watt, 15 and 
200 ohm matching, 59/6. R.C.A. 20 watt. 
15 ohms or 200 ohms, 6 gns. 

PLESSEY 3-SPEED AUTO- CHANGERS 
Brand new. Turnover sapphire styli. 
Many exclusive features. For 200 -250 v. 
A.C. mains. Very limited number. at Only £5.19.6. 
THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve Long and Medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Power 
pentode output. Valve line -up 6K7, SP81, 
6V6G. Selectivity and quality excellent. 
Simple to construct. Point- to-Point 
wiring diagrams, instructions and parte list. 1/9. maximum building costs 64.19.8. inc. attractive Walnut veneered wood 
cabinet 12 x 81 x 51ín. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, mains 
trans., F.W. Bridge Rectifier. 2 fuseho]ders 
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 33/9, 

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

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses, Fuse -holders, 
Grommets, panels and circuit. 
Carr. 3/6 extra. 
6 v. or 12 v.l amp. 24/9 
As above, with Ammeter 32/9 
6 v. 2 amps. 25/9 
6 v. or 12 v. l amps 31/6 
6 v. or 12 v. 2 amps. inclu- 

sive of Ammeter 42/9 
6 v. or 12 v.4 amps 53/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable charge rate selector. 59/9. CHARGER AMMETERS. 
0-1.5 a.. 0-3 a., 0-4 a., 0-7 a.. 
0-25 a., 0-60 a. 8/9. 

ASSEMBLED 
CHARGER 

6 v. or 12 v. 
2 amps. 

Fitted Ammeter and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Ready for use With mains and output 
leads. Double 
Fused 

Car . 3 9 49/9 
R.S.C. MAINS TRANSFORMERS FIILLY We gan quete for a9eoial ,pea 

9IIARANTEED > aiagly or in any gaaatib. Interleaved and Impregnated. Prim- aries 200-2:40-250 v. 50 c/s. Screened 
TOP SHROUDED DROP THROUGH 
250-0-250 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a.. 17/9 
350-0-350 v. 80 mA, 6.3 v. 2 a, 5 v. 2 a.. 18/9 
250-0-250 v. 100 mA, 6.3 v. 2 a, 6, 3 v. 1 a 19/9 
250-0-250 v. 100 mA, 6.3 v. 3.5 a, C.T. .. 22/9 
250-0.250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 25/9 
330.0-300 v. 100 mA, 8.3 v. 4 a, 5 v. 3 a.. 25/9 3560.350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 25/9 
350-0-050 v. 100 mA. 8.3 v. 4 a. 4 a. C.T. 
350-OAri0.v. 150 mA, v. 4 a, 5 v. 3 a.. 299 
FULLY SHROUDED UPRIGHT 
250-250 v. 60 mA, 6.3 v. 2 a. 5 v. 2 a. Midget type 24-3-3m. . . ..17/11 
250-0-250 v. 100 mA, 8.3 v. 4 a, 5 v. 3 a.. 26/9 3064300 v. 100 mA, 6.3 v. 4 a, 5 v, 3 a.. 28/9 
350-0-350 v. 100 mA. 6.3 v, 4 a, 5 v. 3 a.. 26/9 
300-0-300 v. 130 mA, 6.3 v. 4 a, 6.3 v.1 a. for Mullard 510 Amplifier .. .. 35/9 360-0-850 v. 150 mA, 8.3 v. 4 a, 5 v. 3 a.. 85/9 
425-0-425 v. 200 mA, 6.3 v. 4 a, C.T. 6.3v.4a,C.T.,5v.3a .. ..49/9 

FILAMENT TRANSFORMERS 
All with 200-250 v. 60 c /s. primaries 6.3 v. 
1.5 a, 5/9: 6.3 v. 2 a, 7/6; 0 -4 -6.3 v. 2 a. 7/9: 
12 v. 1 a, 7111: 6.3 v. 3 a. 8/11: 6.3 v. 6 a. 
17/8: 12 v. 1.5 a twice, 17,6. 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 :1 for 

3S4, etc. 
Small Pentode, 5,00 to 30.. .. 3/9 Small Pentode 7/8,0000 to 311 . 3/9 Standard Pentode 5,0600 to 30 .. 5/6 Standard Pentode 7/8,0000 to 30 . 5/6 10,0000 to 3n 5/8 
Push -Pull 10-12 watts 6V6 to X311 or 

150 .. 
Push -Pull 10-12 watts tö match 6V618í9 
Push-Pull c L84 to 3 or 150 .. .. 

19/9 
Push -Pull 15-18 watts, 6E8, KT00 22/9 Push -Pull for Mullard 510 Ultra Linear . 29/9 Push -Pull 20 watts, sectionally 

wound OLI, KT66, etc., to 3 to 15 D .. 47/9 

ELIMINATOR TRANSFORMERS 
Primaries 200 -250 v. 50 c /s. 
120 v. 40 mA. 5-0-5 v. l a. .. 15/9 
90 v. 15 mA, 4.0-4 v. 500 mA. .. .. 9/9 

SMOOTHING CHOKES 
150 mA. 7 -10 H 250 ohms,. 
100 mA. 10 2O0 ohms .. 
80 mA, 10 H 350 ohms . 
60 mA, 10 H 400 ohms ., 

.. í8 /9 

.. 4/11 

CHARGER TRANSFORMERS 
All 
0-&15 v li a200-230-250 . 1 g:0.9-v155v. 2/a, 14/9: 0-9-15 
v. 3 a, 16/9; 0-9-15 v. 5 a, 19/6; 0-9.16 v 
6 a, 23/9. 

0A-11Ó 1 230 //250up/ 50-80 watts, 
TRANS. 

139: 0- 110/120- 200/230/250 v. 150 watts 27/9. 

MICROPHONE TRANSFORMERS 
120:1 high grade, clamped, 6/9: 120:1 Potted, Mu -metal screened, 9/9. 
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT 
A Complete set of parts to construct a Stereo amplifier with an 
undistorted output total 6 watts. For A.C. mains input of 200 -250 v. 4 G nse Outputs for matched 2 -3 ohm speakers. Sensitivity 130 m.v. Ganged 
Vol. and Tone Controls. Preset balance control. Full instructions 
and point -to -point wiring diagrams supplied. Only good quality Carr. and pkg. 5/- 
components and latest high grade valves used. Exceptionally realistic reproduction 
can be obtained at ample volume for the home, as can be demonstrated in typical 
surroundings at our County Arcade premises. A really sensational offer 

STEREO EQUIPMENT OFFER. 
Comprising Aí2 Kit. O £6.19.6 matched Bin. L Speakers, 
and Acos TO Stereo head Carr. 7/7 
with sapphire stylus suitable most pick- 
ups. 

PICK -UP ARMS complete with Hl -Ff 
turnover crystal head. Acos GP54. Limi- 
ted number brand new. perfect. at approx. 
half price. Only 29/11. 

ACOS CRYSTAL MICROPHONES. 
Mio40 stand or desk, Listed 451 -. Only 27/9. 
39 -1 Stick types, listed 5 gns. Only 39/6. 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIiIER AID 

A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response -3 db. 
30-30,000 c /s. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used EF86. 
EF86. ECC83, 807, 807, GZ33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for lull output 
is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP 1S 
SUITABLE. The unit is designed for 
CLUBS. SCHOOLS, THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, etc. For use with Electronic 
ORGAN. GUITAR. STRING BASS, 
etc. For standard or long -playing records. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Gram and 'Mike' can be 
mixed. Amplifier operates on 200 -250 v. 
50 acs. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

parts with fully punched 
chassis and point -to -point gns. wiring diagrams and in- 
structions. If required 

Carr. 10/- cover as for A8 can be 
supplied for 18 /9. The 

amplifier can be supplied, factory built 
with 12 months' guarantee, for 213.19.6. 
TERMS: DEPOSIT 31/9 and 9 monthly 
payments of 31/9. 

I I 

FULL RANGE OF LINEAR AMPLI- 
FIERS ALWAYS IN STOCK. 

LINEAR L455 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with any record playing unit, and 
most microphones. Negative feed -back 
12 db. Separate Bass and Treble Controls. 
For A.C. mains input of 20U -250 v. 50 cles. 
Output for 2 -3 ohm speaker. Three minia- 
ture Mullard valves used. Size of unit 
only 7- 5 -51in. high. Guaranteed for 12 
months. Only 25.19.6. Send S.A.E. for 
illustrated leaflet. Terms. Deposit 22/6 
and 5 monthly payments of 22/6. 

12in. Ill WATT HIGH QUALITY 
LOUD- 

SPEAKER 
IN 

POLISHED 
WALNUT 
FINISHED 
CABINET 

Gauss 12,000 
Iines.Speech 
coil 3 ohms 
or 15 ohms. 
Only 24.19.6 
Carr. 51 , 
Terms: De- 
posit 11/3 

and 9 monthly payments of 11/3. 
121n. 20 WATT' HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 18ín. Finish as above. Terms: Deposit 
17/9 and 9 monthly payments of 1710. 
Only 27.19.6. Carr. 8/6. 

R.S.C. 4-5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small club. etc. Only 50 millivolts Input Is re- 
quired for full output so that it is suitable for use with 
the latest high fidelity pick -up heads, in addition to 
all other types of pick -ups and practically all `mikes'. 
Separate Bass and Treble Controls are provided. 
These give full long- playing record equalisation. 
Hum level Is negligible being 71db. down, 15db. of 
Negative feedback Is used. H.T. or 300 v. 25 mA. 
and L.P. of 6.9 v. 1.5 a, le available for the supply of a 
Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.C. 

mains input of 200430-210 v. 50 as. Output for 2 -3 ohm speaker. Chassis Is not 
alive. Kit is complete lo every detail and Includes fully punched chassis (with 
baseplate) with Blue hammer finish and point -to -point wiring diagrams and In- 
structions. Exceptional value at only 24.15.0, or assembled ready for use 25/- extra, 
plus 3/8 care.: or Deposit 2216 and 5 monthly payments of 22/6 for assembled unit 

AM 'FM RADIOGRAM CHASSIS for 
200 -250 v. A.C. mains only. 3 wavebands, 
V.H:F.. Medium and Long. Built In Fer- 
rite rod aerial. Attractive glass dial size 
1610. long by 4in. high. Valve line up 
EF85. ECH81, ECC85, EABC8. EL84, 
EZ80, High quality outputof up to 4 watts. 
Overall size 161ín. x 41ía, x 5í1n. Only 
212.19.6. Carriage 10 / , 
PLESSEY DUAL CONCENTRIC í21n. 
15 ohms (HIGH FIDELITY SPEAKER 
(12,000 lineal with built -in tweeter (com- 

Carr.7 /6 pletely separate elliptical speaker with 
choke, condensers. etc.) providing extra- 
ordinarily realistic reproduction when 
used with our AB or similar amplifier. 
Rates 10 watts. Price only 25.17.6. 

R.S.C. PORTABLE GUITAR 
AMPLIFIERS 

Junior 5 watts High Quality output. 
Separate Bass and Treble 'Cut' and 
Boost' controls. Sensitivity 15 m.v., 

Twin inputs. High Flux Bin. Loudspeaker 
'built -In'. Handsome, strongly made 
Cabinet (size approx. 14 x 14 x 7fn.) finished 
In satin walnut, and fitted carrying 
handle. H.P. Terms. 
Deposit 21 and 9 
monthly payments 
of 21. 
Senior 10 watts High Fidelity output. 
Separate Bass and Treble 'Cut' and 
'Boost' controls. Twin separately 
controlled high gain inputs so that 
two instruments such as Guitar and 
String Bass can be used at the same 
time. Two loudspeakers are incorporated, 
a high Flux 12ín. for Bass notes and a 
7 x 4 m. eliptical for Treble. Cabinet is 
well made and finished satin walnut. 
Size approx. 18 x 18 x 18ín. 

e p H.P. Terms. Deposit 34/9 and 15 ns. 9 monthly payments of 34/9. B 
Both models for 200 -250 v. Carr. 10/- 
A.C. mains. 

£8- 19-6 

SPECIAL TRANSISTOR OFFER. 
TS1 Brimar. Brand new. Perfect. 3 for 10/9 

R.S.C. BATTERY TO MAI 
Type BM1. An all -dry 
battery eliminator. 
Size 56 x 41 x tin. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200- 
250 v. 50 c/s is avail- 
able. Suitable for all battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams. 39/9. or 
ready to use. 46/9. 

R.S.C. 3 -4 WATT A7 
HIGH -GAIN AMPLIFIER 

For 200/250 v. 30 c /s. Mains input. 
Appearance and Specification, with 
exception of output wattage, as AS 
amplifier. Complete Kit with dia- 
grams, 23.15.0. Carr. 318. 

NS CONVERSION UNITS 
Type BM2. Size 8 x 58 
x 21ín. Supplies 120 v. 
90 v. and 60 v.. 40 mA. 
and 2 v. 0.4 a. to 1 amp. 
fully smoothed. There- 
by completely re- 
placing both H.T. 
batteries and L.T. 
2 v. accumulators 
when connected to 
A.C. mains supply 
200 -250 v. 50 as. 
SUI'CABLEFOR ALL 
BATTERY RECEI- 

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

COLLARD JUNIOR 4 -speed single 
player units and Hi -Fi crystal pick -up 
with turnover head. 23.19.6. 
B.S.R. UA8 4 -SPEED AUTO - 
CHANGERS with Stereo/Monaural piek- 
up head. 27.19.6. Carr. 5/ -. 

TEEMS: C.W.O. or C.O.D. No. C.O.D. under 11 Post 1/9 extra order D. 2/9 erte nude U 
Open 9 to 8. Weds. aat0 1 p.m. Trade supplied. S.A.E. with all enquiries. 

R.S.C. 
(Leeds) Ltd. and 

BRADFORD, 

Hi -Fi CRYSTAL PICK -UP HEADS. 
(Turnover type with sapphire stylus). 
HGP59. Standard replacement for Gar- 
rard and B.S.R. B.S.R. Ful -fi. Garrard 
GC2, 19/9. B.S.R. Stereo/Monaural 39/11. 
P.M. SPEAKERS. 2-3 ohm, 28tH. Perdio 
21/9. 5in., 17/9. skin.. 16/9. Bin.. 19/9. 
8 x 5in. 25/9. 101n. 26/9. 10 x tin. 29/9. 
12ín. 29/11. 10in. W.B. "Stentorian" 
3 or 15 ohms type HF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our A8 Amplifier. 24.10.9. 12in. ?teasel' 
3 ohms 10 watts (12,000 lines). 59/8. 
TWEETERS. Plessey 30 19/9. 150 25/9. 
GL3A MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2-3 ohm 
speaker. For 200 -250 v. 50 c.o.s. A.C. mains. 
Over -all size 111 x 28 x 2810. Controls: 
Vol. and Tone with switch. Guaranteed 
12 months. Only 59/8. 
SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). Delayed A.V.C. employed. The 
W.Ch. Sw. Incorporates Gram position. 
Controls are Tuning, W.Ch. and Vol. only 
250 v. 15 mA. H.T. and L.T. of 6.3 v. 1 amp. 
required from amplifier. Size of unit ap- 
prox. 9-6 -7 in, high. Simple alignment pro- 
cedure. Point -to -Point wiring diagrams. 
instructions and priced parts list with 
illustrations, 2/6. Total building cost 
24.15.0. For descriptive leaflet send S.A.E, 

COLLARD CONQUEST 4 -SPEED 
AUTO -CHANGER with high fidelity 
Studio pick -up. Latest model. For 
200 -250 v. 50 c.o.s. A.C. mains, Our 
price 26.19.6. Carr. 5/6. 

MANCH ESTER Mail Orders to 29 -31 Moorheld Road, Leeds 12. 

Callers to 5 and 7 County (Mecca) Arcade, Briglate, Leeds I. 

LEEDS 
and 810 Brown Street (Market Street), Manchester 2, 
or 56 Morley Street (next to Majestic Ballroom), Bradford. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. leiep hone. PRIMROSE 909J 

EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHED SAME DAY AS RECE VED. FOR ONLY 2/6 EXTRA TELE- PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C. O.D. SERVICE 
A 

0B2 17/6 
OZ4 5/- 
IA3 3/. 
IA5 6/. 
IA7GT 12/- 
105 12/6 
I05 91- 
I06 10/6 
IG6 17/6 
IHSGT 10/6 
IL4 4JJ6 

11.05 5/ 
ILN5 5/- 
INSGT 10/6 
IRS 6/6 
1S4 9/- 
ISS 6/- 
1T4 4/6 
IU5 6/. 
2A7 ' 10/6 
2P 26/6 
2X2 4/6 

6/- 
3A5 10/6 
3B7 12/6 

5/- 
3Q4 7/6 
3Q5GT 9/6 
3S4 7/- 
3V4 7/6 
SR4GY 17/6 
SU4G 6/6 
SV4G 10/. 
SY3GT - 6/6 
5Z3 12/6 
SZ4G 9/. 
SZ4GT 10/. 
SA7 10/6 
SA8G 9/- 
$AB7 8/- 
SAB8 9/. 
SAC7 4/. 
SAGS S/6 
SAKS 8/- 
SAL5 4 
SAM6 46 
iAQS 7/6 
iAT6 7/. 
SAU6 10- 
SAV6 12/8 
i88G 4/6 
i88GT 5/// 

iBE6 76/- 
iBG6G 23/3 
BH6 8/. 
8J6 6/. 
IBQ7A 15/. 
BR7 15/. 
1B57 25/. 
BW6 8/6 

7/- .B 7/- 
C4 5/. 
,C5G 6/6 
.C6 6/6 
C9 13/6 
.C10 9/. 
CD6G 36/6 

6CH6 - 
6D3 19/I1 
6D6 6/6 
6E5 12/6 
6F1 26/6 
6F6G 7/- 
6F6GTM 8/- 
6E11 17/3 
6F12 4/6 
6F13 11/6 
6F14 26/6 
6F15 I5/3 
6F16 yy/6 
6F17 I2/6 
6F23 10/6 
6F32 10/6 
6F33 7/6 
6G6 6/6 
6H6GT 3/. 

615GTG S 6 
6J5G 

6J5GTM 
616 5/6 
6J7G 6/- 
617GT 10/6 
6K7G 5/. 
6K7GT 6/- 
6K8GT 10/6 
6KBG 6/6 
610.5 19/11 
6LI 23/3 
6L6G 8/- 
6L6M 9/6 
6L7GT 7/6 
6L18 13/- 
6L19 23/3 
6LD3 8/6 
6LD20 IS/I1 
6N7 8/. 
6P25 12/6 
6P28 26/6 
6Q7G 6/6 
6Q7GT 11/. 
6R7G 10/- 
65A7GT 8/6 
6SC7 7/6 
6SG7GT 8/. 
6SH7GT 8/- 
6517GT 8/- 
6SK7GT 6/- 
6SL7GT 6/6 
6SN7GT 5/6 
6SQ7GT 9/- 

6U4GT 12j6 
6USG 7/6 
6U7G 8/6 
6V6G 7/. 
6V6GTG 8/- 
6X4 5/. 
6XSGT 6/- 
6/30L2 10/. 
7A7 12/6 
7B6 21/3 
7B7 8/6 
7C5 8/- 
7C6 8/- 
7D6 10/6 
708 23/3 
7H7 8/. 

R 
7S7 9/6 
7V7 8/6 
7Y4 7/6 
7Z4 18/7 
802 3/6 
8D3 4/6 
9BW6 15/3 
9D2 4/. 
10CI 13/- 
10C2 26/6 
I002 12/. 
IOFI 26/6 
10F9 11/6 
10L03 8/6 
IOLDII 

15/11 
I0PI3 15/. 
10P14 19/3 
11D3 24/7 
12.A6 5/- 
12AC6 15/3 
12AD6 17+3 
12AE6 13/11 
I2AH7 8/. 
12AH8 12/6 
12AT6 7/6 
I2AT7 6/- 
12AU6 23/3 
12AU7 6/6 
12AV6 12/8 
12AX7 7/6 
12BA6 8/- 
1213E6 9/- 
12BH7 21/3 
12E1 30/- 
12JSGT 4/6 
12J7GT 9/6 
I2K5 17/11 
I2K7GT 5/6 
I2K8GT 14/- 
I2Q7GT 5/. 
12SA7 8/6 
125C7 8/6 
125G7 7/- 
12SH7 8/6 
12517 8/6 
12SK7 6/- 
12SQ7 11/6 
12SR7 8/6 
12Y4 10/6 
1457 27/10 
18 23/3 

19BG6G101f 
23/3 

19H1 10/- 
20131 15/3 
20F2 26/6 
20L1 26/6 
20P1 26/6 
20P3 23/3 
20P4 26/6 
20P5 23/3 
25A6G 10/6 
25L6GT 10/. 
25U4GT16/7 
25Y5 10/- 
25Y5G 10/- 
25Z4G 9/6 

5 
25Z6G 10/- 
27SU 19/11 
28D7 7/- 
30C1 8/- 
30F5 7/- 
30FLI 10/- 
30L1 8/ 
30L15 11/6 
30P12 7/6 
30P16 7/6 
30PL1 11/6 
30PL13 12/6 
33A/158M 

301. 
35M 21/3 
35L6GT 9 6 
35W4 7 6 
35Z3 10 6 
35Z4GT 6 - 
35Z5GT 9'- 
42 23/3 
43 10/- 
5005 10/- 
50CD6G 

36/6 
50L6GT 9/6 
53KU 19/11 
72 4/6 
75 24/7 
77 8/- 
78 6'6 
80 9- 
83 I5!- 
85A2 I5/ 
15082 15/. 
161 10/6 
185BT 33'2 
185BTA 33 2 
304 10 6 
305 10 6 
807 7 6 
956 3r- 
1821 16/7 
5763 12/6 
7475 7/6 
9002 5/6 
AC/PEN 

5-pin 23/3 
7-pin 15/. 

AC2PEN/ 
DD 12/6 

ACEPEN 7/6 

ATP4 
33/2 

AZI 18/7 
AZ3I 10/ 
AZ4I 13/11 
836 15/. 
BL63 7/6 
CI 12/6 
CIC 12/6 
CBLI 26/6 
CBL31 23/3 
CCH35 23/3 
CK506 6/6 
CL33 19/3 
CV63 10/6 
CYI 18/7 
CY3I 16/7 

3/- 
DI5 10/6 
D63 5/- 
D77 4 
DAC32 10/6 
DAF9I 6/. 
OAF96 8/6 
DD41 13/11 
DF33 10/6 
DF66 15/- 
DF70 IS/- 
DF91 4/6 
DF96 8/6 
DF97 9/. 
DH63 6/6 
DH76 51- 
DI-477 7/. 
DHBI 46/5 
DH101 28/6 
DHI07 13/11 
DK32 12/- 
DK40 21/3 
DK91 6/6 
DK92 9/- 
D1(96 8/6 
DL33 9/6 
DL66 17/6 
OL68 IS/- 
DL82 46/S 
DL92 7/. 
DL94 7/6 
DL96 8/6 
DM70 7/6 
EASO 2/- 
EABC80 9/- 
EAC9I 4/6 
EAF42 9/- 
EB34 2/6 
EB4I 8/6 
EB9I 4/- 
EBC3 23/3 
EBC33 5/- 
EBC41 8/6 
EBC8I B/- 
EBF8O 9/- 
E8F83 13/11 
EBF89 9/6 
EBL2I 23/3 
EBL3I 23/3 
EC52 5/6 
EC54 6/. 
EC70 12/6 
EC92 13/3 

ECC33 BÌ6 
ECC34 24/7 
ECC35 8/6 
ECC40 23/3 
ECCBI 6/ 
CC82 6/6 

ECC83 7/6 
ECC84 9/- 
ECC85 8/6 
ECC88 18/- 
ECC9I 5/6 
ECF8O 10/6 
ECF82 10/6 
ECH3 26/6 
ECH2I 23/3 
ECH35 6/6 

EC 42 9/. 
ECH81 9/- 
ECH83 13/1I 
ECU* 9/. 
ECL82 10/6 
ECL83 19/3 
EF9 23/3 
EF22 14/. 
EF36 4/- 
EF37A 8/- 
EF39 5/6 
EF43 15/. 
EF41 9/- 
EF42 10/6 
EF50(A) 7/. 
EF50(E) 5/. 
EF54 S/ 
EF73 10/6 
EF83 7/. 
EF85 7l- 
EFB6 10/6 
EF89 9/- 
EF9I 4/6 
EF92 4/6 
EF97 13/3 
EF98 13/3 
EFI83 18/7 
EK32 8/6 
EL32 5/- 
EL33 12/6 
EL34 IS/- 
EL38 26/6 
EL4I 9/. 
EL42 10/6 
EL8I 12/6 
EL84 7/6 
EL85 13/11 
EL9I 5/- 
EL95 10/6 
EM34 9/6 
EM71 23/3 
EM83 9/- 
EM81 9/. 
EM84 10/6 
ENSI 37/- 
EY51 9/. 
EY83 16/7 
EY84 14/. 
EY86 9/- 
EZ35 6/. 
EZ43 7/- 
EZ4I 7/. 
EZ8O 7/- 

FC2A 2j/ 
FC4 15/. 
FCI3 26/6 
FCI3C 26/6 
FW4/500 

8/6 
FW4/800 

8/6 
GZ30 9/- 
GZ32 10/- 
GZ34 14/. 
H63 12/6 
HABC80 

13/6 
HL23DD 

7/6 

HL2 76 
HL4IDD 

19/3 
1-1L4200 

19/3 
HN309 24/7 
HVR2 20/. 
HVR2A 6/- 
KF35 8/6 
KL35 8/6 
KLL32 24/7 
KT2 5/- 
KT33C 10/. 
KT36 29/10 
KT4I 12/6 
KT44 12/6 
KT6I 12/6 
KT63 7+ 
KT66 15/- 
KTBI 46/5 
KT83 22/6 
KTW6I 6/6 
KTW62 7/6 
KTW63 6/6 
KTZ4I 8/. 
KTZ63 7/6 
L63 6/- 
MH4(C) 7/- 
MHL4 7/6 
MHLD6 12/6 
ML4 8/6 
MS48 23/3 
MUI2/14 8/- 
N37 19/I1 
N78 19/11 
N108 19/11 
N303 20/7 
N339 I5/ 
P61 3/6 
PABC80 

13/11 
PCC84 8/- 
PCC85 9/6 
PCC88 18/- 
PCC89 11/6 
PCF80 8/- 
PCF82 10/6 
PCF86 IS/- 
PCL82 10/- 
PCL83 11/6 
PCLB4 12/6 
PENA4 12/6 
PENB4 26/6 
PEN4D 26/6 
PEN25 4/6 
PEN40DD 

25/. 
PEN44 26/6 
PEN45 19/6 
PEN45DD 

26/6 
PEN46 7/6 
PEN383 23/3 
PEN453DD 

33/2 
PEN/DD 

4020 33/2 
PL33 19/3 
PL36 12/- 

'L 8 2 /6 
PL8I 10/6 
PL82 7/6 
PL83 9/. 
PL84 12/8 
PL820 18/7 
PM28 12/6 
PMI2 6/6 
PMI2M 6/6 
PM24M 21/3 
PX4 10/6 
PX25 59/8 
PY3I 16/7 
PY32 11/6 
PY80 7/6 
PY8I 8/6 
PY82 7/. 
PY83 8/6 
PZ30 19/11 
QP2I 7/- 
QP25 14/6 
QSI50/15 

10/6 
R12 9/. 
R18 14/- 
R19 19/11 
RK34 7/6 
S130 15/. 
SD6 12/. 
SP4(7) 14/6 
SP41 3/6 
SP42 12/6 
SPEI 3/6 
SU25 26/6 
SU6I 9/- 
T41 23/3 
TDD4 12/6 
TH4B 15/. 
TI-141 26/6 
TH233 33/2 
TH232I 20/- 
TP22 15/- 
TP25 15/. 
TP2620 33/2 
TY86F 13/3 
U12/14. 8/6 
U16 10/ 
U18/20 8/6 
U22 8/. 
U24 29,/10 
U25 17/11 
U26 10/. 
U31 9/6 

U35 26jó 
U37 26/6 
U43 9/. 
U45 9/. 
U53 6/6 
U52 6/6 
U54 19/1I 
U76 6/- 
U78 5/. 
U107 16/7 
U191 16/7 
U201 16/7 
U251 14/- 
U281 19/11 
U282 22/7 
U301 23/3 

U ' 4/. 
U339 16/7 
U403 16/7 
U404 8/6 
U801 29/10 
U4020 16/7 
UABC80 9/. 
UAF41 9/6 
UB4I 12/- 
UBC4I 8/6 
UBC81 11/4 
UBF80 9/. 
UBF89 9/6 
UBL2I 23/3 
UCC84 14/7 

,UCC85 9/. 
UCF80 16/7 
UCI-121 23/3 
UCH42 9/6 
UCHBI 9/6 
UCL82 11/6 
UCLB3 19/3 
UF4I 9/. 
UF42 12/6 
UF80 10/6 
UF85 9/. 
UF86 I7/I I 

UF89 9/. 
U141 9/- 
UL44 26/6 
UL46 14/6 
UL84 8/6 
UM4 17/3 
UM80 15/3 
URIC 9/. 
UU6 19/11 
UU7 16/7 
UU8 26/6 
UU9 7/6 
UYIN 18/7 
UY21 13/11 
UY41 7/6 
UY85 / 
VMS4B 157- 
VP2(7) 12/6 
VP4 15/- 
VP2B 14/6 
VP4B 2313 
VPI3C 7/- 
VP23 6l6 
VP4I /. 
VRI05 el' VRI50 6 

VTSOÌ S- 
W6IM 266 
W76 5/6 
W81M 6/- 
WI07 18 7 

W729 18 7 
X24M 24/7 
X31 26/6 
X4I 15/. 
X6I(C) 12/6 
X6IM 26/6 
X63 9/- 
X65 12/6 
X66 12/6 
X76M 14/. 
X76 21/3 

X81 46/' 
X101 33/: 
X109 I7/: 
XD(I.5) 6/i 
XFGI I8 
XFYI2 9/i 
XFY34 17/i 
XH(1.5) 6/1 
XSG(I.5) 6/1 
Y63 7/1 
Z63 7/1 
Z66 17/1 
Z77 4/1 

Transistors 
and diodes 
GD3, 4, 5, 

OA70 4/ 
0A73 4/, 
0A79 4/ 
0.481 4/. 
OA86 6/. 0A91 5/. 

0A95 5/. 
OA21O 25/. 
0A211 40/ 
OC16 54/. 
OC19 54/ 
OC26 44/. 

0C28 60J 
OC35 48/ 
0C44 26/. 
0C45 23/- 
OC6S 22/ 
0066 2255 

OC70 14/. 
0071 14/. 
0072 17/. 
0073 20/. 
0075 15/ 
0076 15/. 
0077 21/- 
0078 17/ 
0078D 17/ ocei 18/ 
0C170 35/. 
0C200 54/- 
0C203 58/- 

TJ2 S- 
T13 50/. 

TP2 40/. 

T52 12% 
TS3 15/- 
TS4 24/. 
XA101 23/- 
XA102 26J 
XA103 15/. 
XA104 18/. 
X8102 10/. 
X8103 14/- 
XBIO4 10/ 
XCIOI 16/. 

New surplus 
transistors 
F1F & LF 8/. 

ALL VALVES AND TRANSISTORS ARE NEW, FULLY GUARANTEED, AND PRODUCTS OF ONLY THE BEST MANU- FACTURERS. WE DO NOT STOCK JAPANESE GOODS, NOR ANY DISMANTLED FROM USED SETS. 
VOLUME CONTROLS 

All with Long Spindle and 
Double -pole Switch. 4/6 each. 
10 K 25 K 50 K 100 K 
} mg. # mg. 1 meg. 2 meg. 

METAL RECTIFIERS full List with ratings free for S.A.E. DRMI8 13- RM -I 5/3 14A86 17/6 148130 35/- I4RA 1 -2-8 -3 21/- I8RA 1 -1 -16-1 6/t DRM2B 15/6 RM -2 7/6 14A97 25/. 14B261 11/6 (FC3I I I (FCI 16) DRM3B 15/6 RM -3 7/9 I4A100 27/. I4RA 1 -2-8 -2 17/6 I6RD 2 -2-8 -1 12/ I8RA 1 -2-8 -1 11 /- LW7 21.- 
RM-n 7,11 

RM -4 14/. 
RM -5 19/6 

14A124 28/- 
I4A163 38/- 

(FC101) 
I6RC 1 -1 -16-1 8/6 

I6RE 2.1-8-1 8/6 
I8RA 1 -I-8 -I 4/6 

18R02 -2.8 -1 15 /. 

Standard Con ELECTROLYTIC CONDENSERS 32 mfd., 350 v. 2'6 8 x 8 mfd., 450 v. 3/. 8 x 8 x 8 mfd., 400 v. 3/6 160 x 250 mfd.. 275 v. 9 6 200 mfd., 275 v. 4 I 8 mfd., 450 v. 19 I 16 x 16 mfd., 450 v. 4/- 32 x 32 mfd., 450 v. 5/9 100x400 mfd., 275 v. 1216 1 100x200 mfd.. 275 v. 9/6 16 mfd., 450 v. 2 9 32 x 32 mid., 350 v. 4/- 64 x 120 mfd., 350 v. 8/3 100 mid., 275 v. 3l- Wire ended tubular 32 mfd., 450 v. 3/9 8 x 16 mfd., 450 v. 3/9 
Post /Packing Charge 6d. per item. Orders over 63 post free. C.O.D. 2/6 extra. Full List, with Terms of Business, 6d. Any parcel insured against damage in transit for only 6d. extra. Shop Hours 8.30 -5.30. Early Closing Saturday. 
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Servicing electronic computor for 
Comet simulator 

Make 
your hobby 

your career. 
In today's R.A.F. 
you can work on some 
of the most sensitive 
electronic equipment 
ever made 

The man in this photograph is an 

instrument fitter at work. At least, it's 
called work, but to him it has the 

fascination of a hobby -a paid hobby 

at that. Still, he's an enthusiast; any- 

thing to do with electronics and he's 

not happy until he's ferreted out all the 

secrets. And there are plenty of secrets 

in the R.A.F. In fact, you don't really 

know what advanced equipment is 

until you've handled some of the 

R.A.F. stuff. 

If you have the flair that makes the born 
electronics man, the R.A.F. offers you a 

satisfying career. For that matter, the 
R.A.F. can offer you a satisfying career 

wherever your natural bent lies. As a 

tradesman in the R.A.F. you will get a 

skilled training that is yours for life. You 

get paid well, you live well - and you 
may travel anywhere in the world. 

There's no doubt about it, -the R.A.F. 
gives you a secure career - and an 

adventurous one. 

TODAY'S TOP JOB IS THE R.A.F. 

The 

Air Force 
i 

Fill in this coupon and you will be sent, without 
obligation, a free copy of "The Man on the Ground" 
a fully illustrated booklet giving complete details 
of all R.A.F. trades. 

NAME 

ADDRESS 

DATE OF BIRTH --- --- - -- 
Send the completed coupon to: 

Central Recruiting Office (PW II6a), 
Victory House, Kingsway, London, W.C.2. 
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HARVERSON SURPLUS CO. LTD. 
MONAURAL AMPLIFIER 

This amplifier as illustrated, made by a 
leading manufacturer. Mullard valves - 
ECC83, EL84 x EL84, EZ80. Bass Treble 
and Volume on remote panel. Elegant 
Knobs. OUR PRICE one month only 
44.16.6 plus P. & P. 3/6. 

EXTENSION SPEAKER 
An attractive 
cabinet 8 x 6 x 
tin. fitted with 
3 ohm Sin. 
speaker com- 
plete with 
lead, a few 
only. 19/6 
P. á P. 216. 

STEREOPHONIC AMPLIFIER £5.10.0 
Complete with 2 Loudspeakers Plus 4/6 P.& P. 

This is a compact amplifier embodying the latest features and 
giving a high standard of reproduction, with ample volume. Supplied 
complete with valves (ECL82, ECL82, EZ80), panel, knobs, etc., 
and two specially selected 30 matched loudspeakers. We only 
have a few, and we will never be able to repeat this offer at such a 
low price! Don't risk disappointment! Order now! 

1/6 H.P. MOTOR 
140 Watt (Approx. 
1/6 H.P.). Series 
wound, 220 /250 
volt 50 cycle mo- 
tor. Off load 14,000 
rev /min. on load 
8,500rev /min. Ideal 
small saw, sewing 
machine, etc. 

30 post free. /- 
P. & P. 3/- 

TRANSISTOR 
TRANSISTOR by leading manufacturer. 
First Grade Equivalent 0C44. For one 
month only, the first 100 customers 
8/6 post free. 6 for 50/- 

RECTIFIERS FOR 
BATTERY CHARGERS 

CONDENSER /RESISTOR 
PARCEL 

50 mixed P.F. Condensers and ' 50 mixed 
Resistors. An assortment of useful values. All 
popular sizes -all new -a must for the service- 
man and constructor. ONLY 10 / -. P. & P. 1 / , 

12 v. I amp. 4/3 12 v. 4 amp. 12/6 
12 v. 2 amp. 7/- 12 v. 5 amp. 14/6 
12 v. 3 amp. 10 /- P. & P. 6d. 

YOU ARE INVITED! 
Spend a day browsing around our premises at 
83 HIGH ST., MERTON, S.W.19 (one minute 
South Wimbledon Tube). 
We have a wealth of components, valves, chassis, tape decks, 
autochangers, amplifiers, F.M. tuners, record players, tape 
recorders, cabinets, and a whole host of other things we just 
don't have the space to describe. Please come and look for 
yourself. We will be pleased to see you, and there's no 
obligation to buy. 

BARGAINS IN GRAM & TAPE EQUIPMENT 
THE WORLD FAMOUS E.M.I. 

ANGEL TRANSCRIPTION 
P.U. (Model 17A) 

A Pick -up for the connoisseur originally 
priced at £17.10.0. The last remaining few 
offered at £4.10.0 Plus P. & P 5/- 

PICK -UP CARTRIDGE 
BARGAINS 

STUDIO P... ... ... 
ACOS HIGH G.... ... 
E.U. POWER POINT ... 
RONETTE ... ... ... 
G.C.Z. 

P. & P. I/- 

17/6 
17/6 
12/6 
18/6 
16/6 

RECORD CHANGERS 
GARRARD RC 98 Mk. 4H. 4-speed autochange 416.10. 0 

RC 120/D Mk.2 E9- 0. 0 
RC 120 Mk.4D E9. 0. 0 
RC 120 Mk.4H , E9. 0. 0 
RC 121 Mk.l ., £11.0. 6 
RC 121 Mk.4H 411.0. 6 
RC 121/40 Mk.2 E11.0. 6 

COLLARO RC 54 4 -speed autochanger 46.19. 6 
RC 594 47.19. 6 
Conquest E6.12. 6 
Challenger E7.19r 6 

B.S.R. Monarch UA8 4 speed autochange E6.19. 6 
TU8 4 -speed single player less pick up 42.10. 0 

NOTE: Any of the above with Stereo Carcrid ge and Fittings, 16/- extra. 
Carriage and ins. on each of above 5/- extra. 

TAPE DECKS 
LATEST B.S.R. MONARDECK (single 'speed) 31in. per sec., simple 
control, uses Soin. spools 49.19.6 
plus 5/6 carriage and insurance (tapes extra). 
COLLARO STUDIO DECK piano key controls, pause control, space 
for additional head, uses 7in. pools, with counter E14 
plus 6/- carriage and insurance (capes extra). 

WE HAVE A LARGE RANGE OF READY -BUILT RECORD PLAYERS AND TAPE RECORDERS (BOTH STEREO AND MONAURAL) AT BARGAIN PRICES 
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83 HIGH STREET, MERTON, S.W.19 03985 6 7d 

MIDGET GRAM AMPLIFIER 

READY -BUILT with Speaker 

A 24 watt gram ampli- 
fier, fitted with bus, 
treble, and vol. /on -off 
controls. Supplied 
complete with 6 x 4in. 
3 0 speaker, valves 
(UY85, UF89, UL84), 
knobs, etc., all moun- 
ted on an attractive 
baffle board, size 104 x 
74ins. 

OUR PRICE e 
ONLY 49 P. & P. 3/- 

HARVERSON T.R.F. 
EASY FOUR KIT 

All parts and theoretical wiring 
diagram only. 

OUR PRICE £4.0.0. Plus P6& 
P- 31. 

HARVERSON 
SUPERHEf 

4 KIT 

A medium and 
long wave 
superhet, in- 
corporating 
two I.F. stages, 
modern B9 

valves (UCH81, UBF89, UCL83, U785), built -in 

ferrite rod aerial. All you need supplied, from 
theoretical_wiring diagram to last nut and bolt 
(main cor8ponents ready mounted), including an 

attractive contemporary styled cream plastic 

cabinet with gold trimmings. Size I14 x 44 

x 64in. PRICE £6. 12.6. Post 3/6 

AM /FM RADIOGRAM CHASSIS 
* By famous manufacturer. * 220/250 volts KC.* Coverage 
1000 -1900 m, 200 -500 m, 88 -98 Mc /s. * Tuned by 5 "Piano 
Keys " -Off, LW, MW, FM and Gram. * Sockets for 
E, Extn. Spkr. and Dipole. * Tuning and tone controls fitted. * Valves, ECH81, EF89, EABC80, EL84, ECCBS and EZ80. 

SO Only at ridiculous price of 12 gns. plus 8/6 P. & P. 

TAPE RECORDER * CONTEMPORARY Red and White Tygan Cabinet. 
Size 134 x 144 x 94 inches. * B.S.R. DECK. * MAGIC EYE tuning. * INPUTS for RADIO and MIKE. * VOLUME and TONE Controls. 
This instrument has to be seen and heard to be believed. 

Complete with ACOS Xtal Mike. ONLY 18 gns. 
P. &P. 8/6 

GUARANTEED VALVES * NEW and BOXED * 
ACHLDDD EBC41 8/9 EF91 6/4 KLL32 41-, 71.81 1119 U70 7/6 

9/3 EBF80 9l- EF91(BVA) KTd 4/6 PL82 81- U191 10/6 
AC/P 7/- EB989 9/- 8/6 KT24 4/6 P1.83 11/- U339 11/9 
AC/P4 71- EBL21 921- EL32 4/3 KT32 9/8 PX25 11/9 U403 16/8 
ACEPEN EBL31 89/- EL33 18/- KT33C 81- PY80 7/- U404 10/8 

DD 25/9 EC31 71- EL38 24/6 KT38 88/- PY81 8/- U801 88/- 
ACBPEN 4/- ECC81 7/6 EL41 9/6 KT55 10/8 PY82 6/8 UABC90 916 

ACVP1/5918 ECC82 7/- EL42 9/6 KT81 9/6 PY83 8l- UAN42 819 
ATP4 8/8 ECC83 8/6 EL81 16/6 KT83 76) PZ30 18/6 UBC41 8/8 
AZ1 9/8 20084 9/8 EL84 8/6 KT86 14/- PEN4DD UBF80 8/9 
AZ81 11/8 ECC85 9/. E5184 8/9 KT88 811- 86/- UCC84 101- 
B36 14/- ECF80 1113 23180 9/3 KTW61 PEN4VA UCC85 10/6 
CBL31 88/9 E0782 18/3 35181 9/6 KTW83 71- 14/- UCF80 15/6 
CCH35 8819 ECH21 92/- EY51 9/3 KTZ41 818 PEN25 5/8 110H42 9/9 
01.4 11/9 2CH42 9/- EY88 9/3 51.1141 6/6 PEN46 6/6 UCH81 9/9 
CI-93 181-ECH81 8/6'EZ40 71-ML4 8/- PEN38388/- UCL82 15/8 
CY31 16/9 ECL80 918 EZ41 7/- 9184B 181- PEN220A UCL83 1118 
CVî3 6/9 ECL82 9/9 EZ80 6/6 MSP4/5 71- 319 UF41 
case c. 11712 8/- EZ81 8/6 911374/7 71- FEN45DD UF85 
DAF98 8/8 EF38 4/6 BZ90 7/- 75V8/PEN 861- U089 
DF98 8/4 EF37A 14/- 21148 1/9 9/8 PENA414/8 UL41 
D1163 1118 E039 5/8 FC13 6l- 51X40 18/- 05112M 7/6 UL44 
DH101 11/6 EF40 18/6 FW4/5009,1 N37 18/6 QP21 4/6 UL46 
DB96 8/6 EF41 9/8 GTIC 85/6 N78 18/6 5110 961. U1.84 
DL96 816 EF42 10/8 0232 11/- N359 88/- 8P41 210 UUB 
DL145 9/8 EF50 8/9 H30 4/6 07.4 5/- ePe1 819 UUe 
DM70 7/. EF508YL H63 9/8 761 8/8 874/5 9/9 UY1N 
135841 16/8 818511.2300 81-P0084 8/6 874p 9/9 U 72 
3450 1/8 EF54 5/8 HL22 6/- PCF80 9/- T41 ffi/- UY41 
EABC80 8/6 E055 9/8 HL41 8/3 PCF82 1119 TDD13C 7/- UY83 
EAF42 ,. 9/6 EF80 7/- 111309 28/- PCL82 11/6 TH233 1716 VP13C 
EB34 1/9 EF85 7/- K40N 8/8 PCL83 18/6 TP22 7/8 VPf 
EB41 8/- EF88 11/8 KF35 8/- PL38 16/6 TP25 851- 
EBC33 6/8 EFS9 81- K232 20/8 PL36 14/6 U10 9/9 

U14 81- 
1718 8/- 
U18 11/9 
1117 11/9 
U22 7/6 
1325 181- 
1126 1119 
737 26/- 
U46 141- 
1150 76 

SPEAKER FRET 
Super quality heavily woven fret. ' 
54 inches wide. Usual price 50/- 
per yard. P. & P. 1/. I 

OUR PRICE, 19/6 per yard r, 

CYLDON 12 CHANNEL 
TURRET TUNERS 

New purchase offered at still lower 
price. I.F. 33 -38 Mc /s. Complete 
with PCC84 and PCF80 valves and 
8 secs of Coils for 5 Band I channels 
and 8, 9, 10 Band III. New and 
unused. Value over n. 32/6 OUR PRICE, Post paid 

8/6 
8/6 
8/6 
9/6 

25/- 
85/- 
8/8 

18/6 

11/9 
11/9 

6/6 
3/8 
8/- 

VP41 8/- 
VP133 14/- 
VR22(PM 
2A) 2/9 

VR105/30 
7/8 

VR318 8/9 
VR150/30 

7/- 
VU120A 8/8 
VU39(MU 
12/14) 8/8 

PROMPT DISPATCH * POST 6d. per Valve extra 
VU111 8/8 
W21 11/9 
W70 7/- 
W77 8/- 
W729 9/9 
X22 18/9 
X41C 1619 
s191M 1118 
Y63 8/6 
Z21 0/9 
Z309 71- 
3339 7/- 
11.3 31- 
lA5GT 5i6 
1A7GT 11/9 
1C2 111- 
IC6GT 1119 
1D5 11/9 
1D6 11/9 
1H5GT 10/- 
1L4 &- 
ILDS 8l- 
125 9/9 
1115 7/. 
184 9/9 
195 8/- 
IT4 5/6 
2026 1/9 
2P 26/- 
2X2 41- 
3A4 6/6 
3480T 5/6 
3D6 4/6 
3Q4 7/6 
3Q30T 9/- 
304 71- 
3V4 8/- 
4D1 2/9 
3R4GY 9/- 
5U40 818 
5V4 10/9 
5Y30 7/6 
5730T 7/8 
5743 8/8 

524M 9/6 6K811 7/- 7138 9/9 12K8GT13/- 
6.47 10/66K0GT 8/87137 81-12Q73T 7/- 
6A8G 8/6 6K7GT 5/67B8 5/6 12807 71- 
64.07 8/-6K8GT 9/2705 7/8128117 618 
0405 6/8 65125 1818.7C6 7/6128J7 6/6 
64515 6/- 6L1 1418 7136 1216 12017 5/6 
64L5 81-61.00 7/6 7H7 8/8128587 7/6 
0A.H5 1119 01.051 9i- 7Q7 818 1281.70T 
64316 4/6 OL70 7'- 787 91- 14/- 
6AQ5 7/- 6L18 10'9 71 4 8/- 128Q7 8I- 
BATO 8i- 6L19 14,- Y119 218 1487 16/9 
64.150 9/9I6N7GT 7 - 9112 3/9'15D2 7/5 501.631 8/- 
eBeO 3/9 0P28 25!- 1 id 11,2194Q5 9/- 75 10/9 
6BA6 7l- 6Q70 7,- 10r2 18/9 19BG6G 3/- 77 7/- 
6BE6 7/6 6Q7GT 9 - WF'1 14,6 20D1 5/-80 8l- 
0B060 22i- 68470T 7/8 luF9 14!8 20F2 Pd/- 142BT 8/8 
6B116 8'6 6807 7,-110L1 9/- 20L1 25/- 185BT 301- 
6B20 818 08H7 5/810LD1I 9/8 20P1 25/- 210DDT 4/8 
6BR7 11/9 6827 8/-110713 1816 20P3 22!- 210VPT 3/8 
6BW8 8/8 68K7 5,81(1P14 18;- 20P4 251- 83 9/9 
6BW7 8/-681.7GT 7/81240 8/- 20P5 22/-301 9/9 
604 8/9 68 N701 7/- 12416 10/- 25A6G 9/9 302 9/9 

2AT7 7/- 25L6GT 9/6 304 9/9 
2514 305 9/9 
2573 748 306 9/9 
2576 9/8 807 81- 

954 119 

S0PT.1 11/9 
35L60T 9/8 
25Y5 9/8 
35W4 71- 
35Z4GT 7/6 
42 7/8 
35Z8 18/8 
35Z5GT 8/6 
5005 10/9 
50CD8G 

28/6 

80501 5/- 68Q7 8/9 
606 4/86114GT 11/812AÚ6 718 
6031 7/- 6155 /608 194.117 7/8 
6CD60 28 /- 18/- 12A17 7/8 
6D6 4/8 61150 9/. NBA,' 8/6 278U 1816 

128E6 8/6 3001 9/9 
1208 8/8 3075 9/9 
12E1 82/6 30FL1 9/9 
12116 8/8 301.1 1816 

6F13 13/- 16X50 8/8 125501 219 3074 19í- 
6F'15 18 /- ,6X51/1' 8/6125701 10 /- 30712 11/9 
0717 11/9'0í:1r1.! 11/9 122701 7/. 30P16 9/. 9006 
6F33 18,18 
6116 2;3. 
ß1160T 
025ßT 4.6 8,8 

,6I MIDGETI.F.TRANS &COILS 
65551 6'- A pair of midget 465 kcís 1.F. trans- 
6 5 

I 

861 formdrs, plus LW and MW coils. 

6.17M 8:6 I OUR PRICE 10/- per set. P. & P. 1/9. 

0K711 a9 Set of I.F. transformers for transistor 
6K7M 6'3 I superhet. 9/ -. P. & P. 1/9. 

BCH6 9/2 96U7ß 81- 

67643 71-6V6ß 5/8 
6F6M 7/- 6V6GT 713 
671 18/-.6X4 71- 

955 
956 
5763 

9002 

9004 

2/9 
8/8 

10/9 
5/- 
8/- 
5/- 

MINIATURE AMPLIFIER 
Miniature amplifier, size 
3} x 24 x 44ins. Ideal for 
record player, etc. Con- 
trols, volume /on -off, bass 
and treble. Supplied 
ready built, less valves 
(UY85, UF89, UL84), 
and mains transformer, 
at the give away price of 
14/- P. & P. 2/6 

COSSOR C.R.T. SNIP 
108K 10 -inch. New and boxed, 

15 -, plus 6/- P. & P. 

75K 10 -inch. New and boxed. 
15 -, plus 6/- P. & P. 

ION TRAP MAGNETS 
To suit the above, 2/9 each. 
P. & P. 3d. 
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LONDON'S NEW WALK- AROUND "Service with a smile" SHOP ! 

ALSO 24 HOURS MAIL -ORDER DESPATCH SERVICE 

PRACTICAL WIRELESS November, 1960 

Only 25.10.0 
Build this 

...;y,, beautiful 
'Symphony" 
radio for only 

r a_K 
e0x. 

. 
ceptlonall- 
well Unlashed' ty 
cabinet with horizontal 

_dial. C 
selec- 

tivity 
and and long waves. Good ction. 

tívity and very good quality reproduction. 
For A.C. mains 20.2:30 volts. All high 
Quality parts, gold insert knobs, etc. No 
knowledge needed -our SIMPLE CON- 
STRUCTION ENVELOPE makes ft as easy 
as A. B. C. All our parts tested. CAN BE 
BUILT FOR ONLY 85.10.0 including con- 
struction envelope and everything down to 
the last nut and bolt. Post and packing 1/- 
extra. C.O.D. 2.68 extra. (Parts sold separ- 
ately. Components price list 1/ -.i 

Only 810.18.6 
Build this 7- transistor 

Maiorca superhet 
portablewith Car Radio 
aerial attach 
men'.. A very 
high qual(tA 
design givinz 
exceptionally 
good tone. 
Push 
output. Can an he e built for only £1Q.19.6 in- 
eluding SIMPLE CONSTRUCTION EN- 
VELOPE. makes construction as easy as A. 
B. C. Everything down to the last nut and 
bolt. Post and packing 3/6 extra. C.O.D. 2/6 
extra. (Parts sold 
separately. Compo- 
nents price list 1/ -.) 

Only £8.17.6 BRAND NEW! the latest 
4-speed Autochanger, B.S.R. ÚA14, as illus- 
trated, few only. Our Price £8.17.6. P.P. 3/6. 
BRAND NEW! the B.B.R. 4 -speed Auto - 
changer, UAB. few only left. Our Price 
86.19.6. P. & P 3/8. 
BRAND NEW! the COLLARO Junior 
4 -speed record player. Our Price 75 / -. 
P. & P. 3/8. 
BRAND NEW! COLLARD "Conquest" 
4 -speed Autochanger. Our Price £7.10.6. 
P. & P. 3/6. 

ROBERTS ELECTRONICS 
OF LONDON (Dept. PW3) 

Only 36/- 
The "Coro- 
net" 2 -tran- 
sistor radio. Is 
very sensitive -ideal for 
Office, Bed- 
room. Holi- 
days, etc. Fite - - 

in the palm of Vnnr hnnri 
Months' and months' hstentnz o0 a ,u 

Mg every hang 
tie 

to the 
only 

t nut and bolt and our SIMPLE CONSTRUCTION EN. VEI,OPE makes It easY as A. B. C. Post and packing 2 - extra. (C.O.D. 2/6 extra.) ( Parte sold separately. Componente price list 1/ 

ONLY 97/6 
The famous "Cabs" TEST- 

': METER. We recommend 
these multi -range meters 
as being accurate and well 
made. Ranges cover A.C. 
D.C. and resistance. New 
in box with test prods and 
instructional booklet. 
Our Price 97/6. P. & P. 2/6 

818 HARROW ROAD. LONDON, 
Telephone CUNnIngham 0823 

Open 9.30 a.m. until 8 p.m. Including Saturdays. 
(We doo't close for lunch) 

COME AND LOOK AROUND -NO OBLIGATION. WE ALSO OPERATE U HOURS MAHLORDER SERVICE. 

FOR AUDIO AMPLIFIERS 

CIRCUIT 
i l 

-a book every enthusiast will want! 
This new Mullard publication is a practical 
manual for every audio enthusiast. In addition to 
describing twelve of the most popular Mullard 
circuits, it has introductory chapters on many of 
the theoretical and practical aspects of high 
quality sound reproduction. 
Whether you are interested in disc or tape, 
monaural or stereo, you will find that "Circuits 
for Audio Amplifiers" gives just the sort of 
information you need. 
This informative book costs only 8/6. The demand 
for it Is high, so get your copy now from your 
local radio dealer. 

Mullard 

Rrttliarci> 
f:IKtfd'6 ï6 ,Ç: 

POH + 
KlfkaK{Y` 
AN68.41..01.4$90.4 

NULLARD LIMITED MULLARD HOUSE TORRINGTON PLACE v```:¡ "LONDON W.C.I 
MVM423A 
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EASY AS A.B.C. TO BUILD 
The new, exciting De 
Luxe "Gold Star" Poe- o 
ket Radio in beautiful 
moulded plastic case - 
This model is a highly sensitive, sell - 
contained set covering all medium 
waves. Uses modern miniature 
"button- base" valve and specially 
designed high efficiency coil. Excep- 
tionally easy to build from our step - 
by -step plans -the case is supplied 
ready drilled! Size o1 radio only 4 #111. x 

2iia. x Skin.! -and bat- teries fit 
inside. We 
can supply 
all parts in- 
cluding case, 
detachable 
aerial, in- struction 
ook, wire. 
screws. etc., 
for only 37 /6, 
plus 28 Post 
and Pack- 
ing. C.O.D. 

2/- extra. (Parts sold separately. 
priced parts list 1/8.) 

Our engineers have designed a novel Wrist - 
Watch Radio using latest Transistor Tech- 
niques. Size only 1 11n. x lin. x kin. ! . !- 
Feather- weight" -yet gives clear, crisp. 

personal -phone reception over all medium 
waves. Tiny battery inside lasts months - 
costs 5d. No snags, anyone can build it in an 
hour or two using our pictorial step -by -step 
simple plans. All parts supplied (including 
case and strap) for only 29/6 (add 2/8 Post. etc .). 
C.O.D. 2/- extra. (All parts sold separately, 
priced parts list 1/8.) Send Now! 

Can Be Built -.,.. 
for 47/8. Build 
this excep- 
tionally sen- 
sitive high 
efficiency per- 
sonal phone 
radio. Uses 
unique assem- 
bly system 
and can be 
built by any- 
one without 
any radio 
minutes. whatever 43 47/ minutes. Handsome black- 
crackle 

l 6 
steel case with 

gold 
made black and 

only dial with lin printed. Size of radio 
only 6#ln. x Sla. x lin. Covers all medium 
and long waves. H.T. consumption only 1 to 
1.5 mA. Ideal for Bedroom, Garden, Holiday. 
etc. BUILD THE "SKY-ROMA" NOW 
Total building cost -everything down to 
the last nut and bolt. 47/6 (Postage. etc.. 
2 -) -with full set of clear, easy -to- follow 
plans. (Parts sold separately. Priced parts 
list and plans 1/8.) C.S.D. 2/- extra. 

The sensational "Sllvertone" model! A 
highly compact self -contained minia- 
ture "button- base" valve pocket radio 
at absolute "rockbottom" building 
cost! Covers all the medium waves 
with the very latest circuitry bringing 
in stations from all over Europe -with- 
odt fuss. Easy as A.B.C. to assemble, 
using our step -by -step instruction man- 
ual. Size only 4iin. x 2iín. x 1k)n. -a 
fascinating little pocket radio. We can 
supply all the parts including beautiful 
two -tone case, detachable aerial, 
instruction book, screws, wire. etc 
for only 29/8 (plus 2/- post and packing). 
C.O.D. 2- extra. (Parts sold separately. 
priced parts list 1/9.) 

o b ui 1 n 39/6 
beautiful precision 
Pocket Radio in an 
hour or two. No 
knowledge whatever 
needed. Our simple 
Pictorial plans take 
you step -by -step! 
Remarkably sensitive 
-covers all medium 

waves. inc. Luxembourg, Home. Light. 
Size only 2fn. x 3in. x 511n. -Not a Toy! 
But a Real, Personal- phone, Valve 

FOR BEDROOM, 
Detachable 

etc. 
IDEAL 

supply ALL parts necessary, together 
with plans, etc., for the special price of 
39/8. plus 26 post and packing. (C.O.D. 
2/- extra.) BUILD YOURS NOW! (All 
parts sold separately, priced parts list 

1/9.) Send Today! Money 
refunded if parts re- 
turned Intact within 7 

days. 

THíS TRANSIST Olt 
SET Can Be Built For 29 6 Only 29/6. The "Sky - 
Scout" Pocket two- 
stage transistor set, size only din. x 3k in. 
a 4iin. Covers all medium waves and 
works entirely off tiny penlight" 
battery which costs 6d. and fits inside 
case. All parts tested before despatch. 
Can be built for 29 /8, plus 2i- Post and 
Packing. INCLUDING CASE. TRAN- 
SISTOR, STEP -BY -STEP PLANS 
FOR ABSOLUTE BEGINNERS, nuts, 
bolts, etc. (C.O.D. 2- extra.) Parts sold 
separately, priced parts list and plans 
1/8. VERY SIMPLE TO BUILD. 

'Phis amazing 'Tiny -Tim" 17/6 
model -no larger than a match 
box -costs nothing to run -ever! 
No batteries! No Valves! No complete 
electricity! Will never run down or burn out. 
Uses the latest TRANSISTOR TYPE GER- 
MANIUM DIODE, receives local stations any- 
where- without extra aerial. Clear, Crisp Tone. 
No snags, anyone can build It within an hour 
using our step -by -step instruction book etc., 
for only 17/6, plus 2- Post and Packing (C.O.D. 
2- extra). (Parts sold separately, priced parts 
list 1/9.) 

Choice of beautiful 
walnut veneered 
cabinet or ivory 
bakellte. This is the -- _sic/ 

107/6 
lowest pos- 
sible price consistent 
with high 
quality. No 
radio know- 
ledge what- 
ever needed 

can be 
built by anyone in 2 -3 hours, using our 
very simple. easy -to- follow diagrams. 
The terrific new circuit of the "Ocean - 
Hopper" covers all medium and long 
waves. has razor -edge selectivity and 
exceptionally good tone. Price also 
includes ready drilled and punched 
chassis, set of simple -to-follow plans - 
in fact everything! Parts tested 
before despatch! Uses standard octal - 
base valves. (Low running costs - 
approximately 18 watts.) Size 12in. x 
61n x 5in. Build this long -range power- 
ful midget NOW. TOTAL BUILDING 
COST INCLUDING PLANS. ETC.. 

so/ ld sseparatelya.. Pric d parts )list and 
plans 1/9. C.O.D. 2)- extra. 

45/- 
POCKET SET 
Can Be Built 
for 45/ -. BUILD 
THE "SKY- 
ON O M E" 
VEST -POCKET 
TWO TRANSIS- 
TOR RADIO 
which gives a 
superb perfor- 
mance and le 
highly sensi- 
tive. Weight 

under 7 ozs. -yet it is a THREE -STAGE 
receiver covering all medium waves, work- 
ing entirely off a "penlight" battery. 
Every part tested before despatch! 
SPECIAL STEP -BY -STEP PLANS FOR 
ABSOLUTE BEGINNERS. Total building 
cost including case, transistors, etc. - 
everything down to the last nut and bolt- 
ONLY 45/- with plans. 
Postage, etc., 2/ -. (C.O.D. 2/- extra.) (Parts 
sold separately. Priced parts list and plans 
1/8.) RUSH YOUR ORDER TODAY! 

(©R® ELIECTR®RoCS 
21< , Church I.l ®ad, Hove, Sussex 

411 

Dept. 
PW24 

Orders receive prompt attention. Cheques accepted. Cash on delivery 21- extra. Please print name and address in block letters. 
Suppliers to Schools, Universities, Government and Research Establishments. Complete range of components and 
valves stocked. Regret no C.O.D. abroad. DEMONSTRATIONS DAILY AT WORKS. 
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000i300á}0000{}4}?i00000 ?}4{?0000 0 á}4 10000000000000{? 0000 0000 44 00 4 A.C. /D.C. Multimeter Kit 
Ranges: D.C. volts 

0 á,W50, 1100, 
0-500, 100. 1v O-5 

, 
0-50, 0-100, 0-500, 

D.C. milli-. 
CI amps 0-5. 0 -100 
Q 0. Ohms 0- 5O.00ó 500 

with internal bat - 
9taries. 0- 500.000 with 

. external batteries. 
Measures A.C. /D.C. 

0 
volts. D.C. current 
and ohms. All the 

Q essential parte in- 0 chiding metal case, 21n. moving coil 
Q meter, selected resistors, wire for shunts, range selector. switches, Q calibrated scale and full instructions, 

0 
price 19 /6. plus 2/6 post and insurance. 

0 
O Versatile Wire 

Single- strand 18- 
gaVuge 

vwith P.V.C. coering 
which makes it 
rustproof. Extra 
strong, will 
stand tremend- 
ous strain. Ideal 
for gardening. 
clothes lines, in- 
door aerials, etc., etc. Also being steel alloy and having a resistance of approximately i ohm per yard this can be used for electrical work, soil heating, wrapping round water pipes, etc. New on drum con- taining 3,003f t. Price 8/6, plus 3/8 carr. 

Welding Transformer 
: Output 2/3 volts 

'i by high and low 
switch. Con - 
tinuous rating 
250 amps. Inter- mittent for 
spot welding 
exceeds 2.000 
amps. Unused, 
slightly soiled . but perfect 
working order. 
£3.10.0 plus 3/8 
carriage. -' 

TRANSISTOR 
LOUDSPEAKER 

RADIOS 
Results guaran 
teed. Nothing can be 
more disappointing 
than to end that 
despite care In mak- 
ing up, your little 
radio just will not work. This is unlikely to happen with our set, but If it does, you may send it in for service, we guarantee good results. 

TWO MODELS 
Pocket 3 for strong signal areas, uses two transistors and one diode, price 27,6. 
Packer 4 uses three transistors and one diode and has refinements for receiving weak stations, price 42/6. Every set complete to last nut and bolt, with proper case, tuning condenser, and miniature loudspeaker. Our sets no not need external aerials, also they may be built In stages to car radio output. Post and insurance 2/8. 

PHILIPS 
TRANSCRIPTION 
UNIT 

Connecting Wire 

P.V.C. covered in 100ft. colls -2/9 a 
coil or four coils different colours. 
10/ post free. 

Yaxley Switches 
1 Pole 3 Way 1/6 
1 Pole 5 Way 
1 Pole 11 Way 2/6 
1 Pole 12 Way 5/- 
2 Pole 2 Way 2/6 
2 Pole 4 Way 2/- 
2 Pole 8 Way 2/6 
2 Pole 8 Way 3/6 
2 Pole 12 Way 4/6 
3 Pole 3 Way 
3 

Pole 4 Way 
331/8 

3/- 
6 Position Shorting 2/- 
6 Pole 3 Way 2/6 
6 Pole 3 Way 3/6 
8 Pole 2 Way 
8 Pole 3 Way 

2/- 
2/6 

12 Pole 2 Way 2/- 
Philips AG 
2009 Record 
Player, 4 speed. 
Ideal for the en- 
thusiast. Ptok -up 
arm wired forstereo. 
fine adiustment on all 
four speeds. Contin- 
uously variable pick -up 
weight( 2.12gms. /.Supplied 
with Philips H1 -Fl crystal 
type A03019 for micro-groove 
and 78 r.p.m. Frequency response 30- 15,000 c/s. Pick -up lifting and lowering device. Individually balanced heavy turntable. Muting switch. Can be used with any amplifier or radio set. Complete with monaural pick -up £10.10.0. or 2 gns. deposit and 20 fortnightly payments of 10 / -. Available also with stereo head. diamond or sapphire stylus. Prices on request. 

The Taylor Meter 
Model I27A 

Rectifier Bargains 

TV Workshop Aids pocket size meter but with 
a big scale and sensitivity E.II.T, SEALER. Apply with sol- of 20.000 Ohms per volt D.C., 

p. 
daring iron. Stops corona discharge, therefore an Ideal unit for etc. 28 per stick. 

TAPE. Sin. x 10 thon. 
television servicing ro- POLYT)HENT, r. \. bustly made and complete for E.H.T. insulation up to 25 kV, 0/- with leads and prods -20 

Q pe r lift. roll. ranges as follows: 
Q SPONGE STRIP. lin. x fin. For D.C. current 50 micro-amps. sealing or cushioning. 9d. per foot. to 1 Amp. ANTI -STATIC S('RI EN CLEANER D.C. voltages -0 -1,000 volt in For TV tubes and screens. Perspex or .. .,, i seven ranges (25 KV. with Qglass. Delays accumulation of duet. a external probe. optional 

oar tube. I extra. 
Q EI.LULOSE CEMENT. Specially Volts A.C. -02,500 in six 

O 
prepared for radio elwn8 Of metal, - ranges. 
glese, ceramic, wood, fabrics. 418 r. Ohms -0-20 meg. Ohm in per tin. three ranges (self- controlled) O Sell -contained afin. movement. Price £10 ar 10/- 
1960 ALL Mains Amplifier deposit and 

5. carriage á d Instuancé. 
of 10/-. Non- callers 

CI 

0 
-Q 

O 

ifl 
Q 

O 
Another Battery Charger Barcain 

0 Components would Cost More 
O Undoubtedly finest value obtainable Car Battery Charger -ready made 
Q in amplifiers- powerful three valve high output battery charger in stove circuit ideal for dances, parties, etc, enamelled sheet steel louvred case Q 

. Complete with valves, mains. trans- Rated at 12 v. 5 amps. and variable Q formers, volume and tone controls, rate selector for trickle charging, Q but less chassis, speaker and cabinet. also a meter to show charging rate. O Price only 29/6. plus 2/6 post and ins. Suitable for 230 /250 A.C. mains, 0 Data tree with parts or available Special snip price of 66/-. plus 3/6 t, separately 1/6. post and ins. 
x,0000 0000000 0 00000000000000000000000000000000000000000000OOO0001 

Transistor Set 
Cabinet 

very modern cream 
cabinet, size 51 x 3 x It 
in. with chrome handle 
tuning knob and scale. 
Price 7/6, plus 1/6 
postage and packing. 

Selenium rectifier type 12, 500 v. i A. 
hall -wave. easily rebuilt into full 
wave or multiple type, contains an 
36 mm. discs. Price 8/6. plus 1/6 post. 
Type 13, 36 volt 9 amp. easily rebuilt 
into six full wave charger rectifiers 
suitable for 6 or 12 volt batteries 
3 amps. contains 24 84 mm. discs. Real 
bargain at 19/6. plus 1/6 post. 

Morganite Potentiometers 
Single and 2 -gang 
types available. 
standard size wilt 
.rood length 
spindle, all 
n e w a n d boxed 
Single types. 1/. 
each, values avail- 
able: 51C, 10K, 
25K, 50K, 100K, 250K, 1 meg.. 2 meg. 
Gang type 3/- each -values available: 
5K±5K. 100K +100K. i meg. f ; meg.. 
2 meg. , 2 meg. 

Hi -Fi Snip Infinite Wall Baffle 

Nicely 
veneered 
and Dol- 
ished.Corner 
fitting (at- 
taches to io- ture rail). 
Takes up no floor space. 
Gives really rantastic re- 
sults with only 
low -price 8 in. speaker Fit- 
ting for tweeter. Only 45/- carriage and insurance 3/6. 

each. 
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Crystal Mike by Acos 

Model 39:1, this is ideal tor tape or 
general amplifiers. complete with 
screened lead 39/6. plus L- post. 

Chassis Assembly 

Superhet Chassis, 3- waveband, col- 
oured scale, scale pan, etc. Scale size 
1411n. x 311n. Chassis size 151n. x 15in. 
Mullard £3.10.0, ditto unbranded. 
i 2ín. Price 9/6, plus 1/6 post. 

UNIQUE OPPORTUNITY 
TO BUILD FINE 

TRANSISTOR SET 
Constructor s parcel consisting of 
cabinet approx. size 41 x 3I x liin. 
with handle 
and embel- 
lishment as 
illustrated. 
turning dial 
tuning con- 
densers and 
easy to fol- 
1ow con- 
structional 
data. Price 
22/6 plus 2/6 
post and in- 
surance. You can 
build a pocket transistor set 
as currently being sold at 17 gns. We 
can supply all necessary parts at 
highly competitive prices. Alterna- 
tively build your own circuit. Circuit 
diagram and constructional data 
supplied separately. 1/6. 

Components for Transistor Sets 
Sub -miniature Electrolyties. 1 mfd 18v., 2.5 mfd 
8v., 4 mfd 6v., 8 mfd 6v.. 5 mfd 121v., 10 mfd 0v., 25 mid 
6v., 30 mfd 3v., 50 mfd 3v., 200 mfd. All 1/9 each. 
Transistor Ferrite Rod Aerial with medium and 
long wave coils with circuit. Price 7/6. 
Oscillator Coll and set of 3 I.F. transformers for 
transistor set with circuit. Price 2316. 
Midget 31n. P.M. Loudspeaker for transistor set. 
3 ohm or 80 ohm coil. Price 18/6. 
Midget 208 pF + 176 pF two -gang Tuning Condenser 
with trimmers, 1 spindle drilled and tapped. Price 
9/- plus 1f- post. 
Push -pull Output Transformers, for transistors 
OC78, etc. Sub -miniature. Price 8/8, Plus 1'- post. 
Push -pull Input Transformer to match the above. 
Output Transformer. 8/8. 
0.0005 mfd Single Tuning Condenser. Solid di- 
electric fin. spindle for transistor or crystal set. 3/9: 
ditto with spindle tapped 6 BA. 4/ -, 
Transistors tested. Set of six for Superhet in- 
cludes matched pair. Mullard 23.10.0, ditto un- 
branded 45: -; suitable as mixers. 9/6 each. Suitable 
as I.F. amplifiers, 8/6; suitable for R.F. and Regen 
circuits. 6/8; matched pairs for Push -pull Output. 
18/- Per pair. High gain for single ended output, 7/8. 
Ordinary white spot, 3; 9; red spot. 3/6. 
Resistors, miniature quarter watt type for transis- 
tor sets. All popular valves, 5d. each. 
Miniature ceramic condensers Bd. each. 

Speaker Bargain 

121n. Hi- fidelity loudspeaker. High 
flux. Permanent magnet type with 
standard 3 ohm speech coil. Will 
handle up to 12 watts. Brand new 
by famous maker. Price 32/6. plus 
3/6 post and insurance. 

"Dim and Full" Switch 
Particularly useful for controlling 
photoflood lamps which have only a 
short life at lull brilliance. This 
toggle switch has three positions; 
the first position puts two lamps in 
series at half brilliance for setting 
up, the second position is off and the 
third position full brilliance for the 
operation shots. Also useful for 
controlling night lights, heaters, etc. 
etc. Price 3.'9 each, post 9d. Circuit 
diagram included. 

toire TIC 

TABBY EQUIPMENT COMPLETE 
Complete equipment for seeing in the dark, as fitted to 
Army vehicles for night driving, etc. Complete working 
equipment comprises: 2 Imra Red Radiators, adjust- 
able binoculars. powerpack for 6 or 12 volts, control 
units and inter -connection cables. Original cost 
probably around 2100. Unused and in perfect order - 
26.19.8 or 101- deposit and 15 fortnightly payments 
of 10 / -. 

CABI NET 
SNIP 

RI 155 for Spares 
These are less valves but 
otherwise reasonably com- 
plete -Ideal for spares - 
prices E2 to 24 depending 
on condition -carriage 7/6. 

SPECIAL THIS MONTH 8 
Twin Twisted Lighting Flex- 0 equivalent 14/36, rubber insulated, 
cotton covered, 12/8 per 100 yard coll. 0 

Q0 
5:7 0 0 
8 
0 

Unbreakable Mains Lead type of Q 
lead fitted to electric razors makes } 
fine lead for test meters and any other 0 
devices where subject to continuous 
bending. Twin figure eight construe- - tfon, soft cream p.v.c. covered. 
Normally costs 2/- per yard. Three 0 
8ft. leads for 2/ -. 0 Filaent Transformer, 6.3 v., li 0 ampm. 818.0 
0.3 Amp Dropper-tappings marked 5 
200/220/250 

Auto -Transformers, totally en- 
closed primary 200-250. secondary 0 
170 

-1 0v., 150 w., normally 27/6. Price 0 
Output Transformer- standard pen- O 
Lode -4/8, multi ratio. 8/8. 0 
Bi-metal Strip with heavy duty con- 0 
tact -ideal for thermostat. fire, 
lamp. etc., 2/8. 
Neon Lamp -midget wire ended, O 0 ideal mains tester, etc., 2 / -, ex Govt.. 0 1/6. 

8 5 amp, lX V. 
normal price 17/6. Rectifier, normal price 1718. Price 

10 / -. PLUS 1/6 post and fns. 0 
Install those extra points. 3.029 0 twin flat T.R.S. cable. Big purchase O+ 
enables us to sell this at 45/- per 0 100 yds., carriage 816. 

N} Head Phones. DLR5. Ideal crystal 0 sets, etc., 8/8. plus 2/- Post. 0 
Goodmans Multi Ratio Output 0 Transformer. 6 watt, 8 ratios, from 0 
12-1 to 72-1. Centre tapped for Dusts/ 0 
pull, 7/6, plus 1 / -. 0 Ditto. unbranded, 8/8, post 1/ -, 0 Cold Cathode Valve CV413. Voltage 
regulator or trigger switch -unused 0 

0. 

but ex- equipment, 2/6 each. 

42 Tag Panels. Ideal for constructors, 
experimental circuits, etc., 3 of each 
of 12 different types, 51 -. post 1 /6, 0 0 
Belling Lee 2BA fully insulated ,y 
terminals for mounting through O metal panels, 1/8 each. 

Terminal Heads. insulated 4BA, 2/ 
doz. 0.1 mFd. 350 v. Small tubular 
metal cased condensers made by 
Dubllier, 2/8 doz. 
50 Assorted Resistors. Well mixed 
and useful values 1 and i watt, sl- for O 
50. Ditto, but 1 watt, 8/6 for 50. O 
Mains Transformer. Standard 230 v. O 
input 250-0-250 at 80 mA., 6.3 v.at 5 A.. 0 
12/6. post 1/6. 0 

Extremely well- Toggle Switch. Standard metal body. 0 
made portable type with round dolly, fixing ring and O 
amplifier case fin- on /off indicating plate. 1/3 or 12 /- doz. 

0 fished in two-tone on/off 
modern Metal Rectifier. 250 v, 60-80 milli - 

appearance. amps.. ideal for mains set or lnstru- 
Large 

outfit 
for ment or to replace that expensive 

stereo outfit with 
Fluorescent Light Bargain tape deck or auto- 
Kit 

t- valve, 41ß. 

of parts comprising: choke, two changer. Snip Screened Cable. Rubber covered 
lamp holders. starter holder and star- price 58/9, plus 3/6 flexible with metal braiding. ideal for 
ter, 40 watt, 19/8. 80 watt, 23/8. Plus c a r r i a g e a n d microphone or gramophone eaten - 
21- post and insurance. insurance. dons, 4d. per yd.. 30/- per 100 yds, O 

ELECTRONIC PRECISION EQUIPMENT LTD. o 
* Orders received by post are despatched from our warehouse, Dept. 7, 66 Grove Road, Eastbourne, and to save time, please Q 

post your order to this address. P ease include enough for postage. Callers, however, should use one of the following addresses: 47 

Electronics (M.P.) Ltd., Electronics (Ruislip) Ltd.. Electronics (Croydon) Ltd., Electronics (Finsbury Park) Ltd., 
O 

520 High Street North, 42-46 Windmill Hill, 204 London Road, 29 Stroud Green Rd.. 
Manor Park, E.í2 Ruislip, Mddx. Croydon. Finsbury Park, N.4. 

Phone: Ilford 1011 Phone: RUISLIP 5780 Phone: CRO 6558 Phone: ARChway 1049 

Half day Thursday Hali day Wednesday Half day Wednesday Half day Thursday 

000000000000000000000000000000000o 00000000000000000000000o00000O0 

Moving Coli Meters 
0-500 microamp .... 21n. flush ..17/8 
250 -0-250 microamp 211n.surface27 /8 
750 microamp 211n. surfacel7 /6 
5-0-5 milliamp 2iin, flush-17/8 
0 -30 milliamp 21in. flush ..17/8 
0-100 milliamp 211n, flush-15 /- 
0-300 milliamp 211n. flush..15 /- 
0-500 milliamp 28in, flush _151- 

e 
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'fidelity" 
TAPE RECORDERS 

All prices quoted provide for the 
COMPLETE RECORDER inclu- 
ding CRYSTAL MICROPHONE 
and 1,200 ft. Spool of Tape. 

There are no better value for 
o money Tape Recorders on the market -if you can't call and 
o hear them, send S.A.E. for fully 
o descriptive leaflets. 0000000-000000000 

Each Model incorporates the 
highly successful HF /TR3 Ampli- 
fier (described opposite) thus 
ensuring truly 'H1 -Fl" record 
and playback facilities. 

November, 1960 

BEFORE YOU BUY 
- YOU SHOULD 
HEAR THESE 

RECORDERS. THEY ARE COMPARABLE 
TO THE MUCH HIGHER -PRICED MODELS 
MODEL CR3 /8 Incorporates the New 
COLLARO TRACK he H Terms: Deposit £7.18.0 12 months 01 £38.10.0 
£2.17.11 
MODEL CR3 /T Incorporates the very popular 3 -speed COLLARD Mk. IV "TRANSCRIPTOR" Deck which has both upper and lower tape tracks. £47.10.0 
H.A. Terms: Deposit £9.10.0 and 12 months of £3.9.8. 
MODEL TR3 /Mk. VI Incorporates the New £49.10.0 TRUVOX Mk. VI TWIN TRACK 2 -speed Tape Deck H.P. Terms: Deposit £9.18.0 and 12 months of £3.12.7, 

TAPE AMPLIFIERS and PRE -AMPLIFIERS PRESENTED FROM MULLARD DESIGNS 
MODEL HF/G2A-D 

complete self -contained Tape 
Recorder chassis incorporating 
Loudspeaker and comprising 
the Model RF /G2A Amplifier 
connected to the Garrard Tape 
Deck. Operates at 3iin. /sec. 
speed and supplied fully tested 
and ready for immediate opera- 
tion. designed for easy fixing 
into a portable case or cabinet 
only four fixing screws being 
required. 
PRICE£25.0.0 

41n. ppol of 
Long Play Tape.) Terms, Dep. 25.0.0, 12 Months £1.18.8. 
Alternatively we offer Complete Kit 01 Parts to build the HF /G2A Amplifier with the ASSEMBLED AND TESTED GARRARD TAPE 

DECK eposit` £22.0.0 
5.0. 12 months 81.12.3. 

he model HF /G2A Is available separately 
It)for COMPLETE KIT OF PARTS 211.0.0 

ASSEMBLED £12.16.0 

MODEL HF/G2P-D 
THE IDEAL "LINK" TO 

ADD FULL TAPE 
RECORDING FACI- 
LITIES TO HIGH QUALITY HOME INSTALLATIONS, 
RADIOGRAMS, etc. 
Comprises the HF, 
G2P Tape Preamplifier 
fitted to the Garrard 
Tape Deck, operates at 3lin. /sec. speed, connects into the tape input channel or pick -up sockets of existing Amplifier or Radio 

Chassis. COMPLETE WORKING UNIT, containing 4in. spool of Long Play Tape. 
PRICE £23.15.0 

Terms. Dep. £4.15.0. 12 months 21.14.10. 
Alternatively we offer Complete Kit of Parts 
to build the HF /G2P Preamplifier with the 
ASSEMBLED AND TESTED GARRARD 
DECK for £20.15.0 
Terms, Dep. 244.0. 12 months £L10.5. 

U o d e 
H F/ G A I 
Contains the 
Model HF/ 
GIA -D Unit (described 
opposite). 
A small ro- 
bust record - 
e r with 

i outstanding perform - 
ance. Truly portable, 
weighs only 
22 lbs. Twin 'rrack operates on 

3fin. /sec. speed. 
PRICE £29.15.0 

H.P. Terms. Deposit £8.0.0. and 12 months at 22.3.7. 

The Preamplifier Model HF /G2P is available separately for 
(a) Complete Kit of Parts 89.10.0. 
(b) Assembled £11.5.0. 

ODEL HF /TR3 TAPE AMPLIFIER - MULLARD'rEpr, " 
TAPE PREAMPLIFIER - 
ERASE UNIT 
The "Hi -Fi" link to add full tape 
recording facilities to High 
Fidelity home installations. In- 

! corporates FEROXCUBE POT 
CORE PUSH PULL OSCILLATOR and 3 -speed treble equalisation by FEROXCUBE POT CORE INDUCTOR. FOR WEARITE- COLLARO-TRUVOX- BRENELL or MOTEK TAPE DECKS. Includes separate power Supply Unit. OR ASSEMBLED 
PPAA.RTS 

H.P. £14.0.0 1 onths 
Deposit 

11. 
and £17.0.0 

((xcludi ewer unit £11.15.0 and 214.10.0 respectively). 

(Nullard Type `A' design) 
A very high quality Amplifier 
incorporating 3 -speed treble 
equalisation, using the latest 
FEROXCUBE POT CORE 
INDUCTOR. FOR COLLARO- 
TRUVOX- BRENELL -WEAR- 
ITE or MOTE% Tape Decks, 
has GILSEN Output Trans- 
former. Includes separate 
Power Supply Unit. 
KIT PARTS £12.15.0 ASSEMBLED £16.10.0 

H.P. Deposit £3ii.g and 12 monts at U.4.2. . wsn 
FOR THE HOME CONSTRUCTOR 

SPECIAL `COMBINED ORDER' PRICES 
(a) The COLLARD "STUDIO" TAPE DECK and our 

Unit Assembled 
"C" 

nd PREAMPLIFIER and Power £29.10.0 
H.P. Deposit £5.18.0 and 12 months 22.3.3. 

(b) As 
ass complete KIT OPREAMPLIFIER T 

sup- £e6.10.0 
(0) AD Ek C PEPFd MOLLAR TYPE PREAMPLIFIER 

the 
Power Unit assembled, tested £35.0.0 

(d) 
PARTS 
Ass (C) 

H.P. Deposit 
"C" aass COMPLETE KIT OF £32.0.0 

(e) The TRUVOX Mk. VI DECK and the assembled £40.0.0 Type .P Deposit £8.0.0. 
and 

and 12 
Power 

months £218.8. 
CD 

PARTS 
above but Type "C" as complete KIT OF £36.10.0 

ur) The 
Type 

BRENELL 
C" PREAMPLIFIER and POWER 

assembled 
£46.0.0 ( H.P. Deposit £@.4.0. and 12 months 23.7.8. a 

W 
As but "C' 

4A sDECK1ewith 
KIT OF 

"C" la..0.0 
assembled and tested £56.0.0 H.P. Deposit 211.4.0, and 12 months £4.2.1 (Carriage and Insurance on above quotes 10/- extra) 

ALL THE ABOVE CAN BE SUPPLIED IN A PORTABLE CASE FOR £5.10.0 extra, THUS FORMING A COMPLETE PORTABLE PRE -AMPLIFIER. 

I 

FULLY DESCRIPTIVE LEAFLETS ON ALL OF ABOVE 
ARE A ALA E- Fi F PLEASE ENCLOSE S.A.E. AND B LEAFLET IS REQUIRED. 

(a) 
together witKIT he COLLARO "STUDIO" DECK. £25.10.0 

(b) and TESTED 
with HF/TR3 supplied ASSEMBLED £f9.0.0 

H.P. Deposit 25.18.0, and 12 months £2.2.6. 
(C) COMPLETE KIT to build the HF/TR3, together 

withthe Mk. 
IV COLLABO "TRANSCRIPTOR" 0.15.0 

(£1 extra if we are required to wire up Deok Switch Banks.) 
(d) TAEs 

but HF /TR3 supplied ASSEMBLED and £34.10.0 
H.P. Deposit 27.0.0. and 12 months 22.10.5. (El extra if we are required to wire up Deck Switch Banks.) (e) COMPLETE 

I dVTTE £36.0.0 wiit tNWTRUVOXMk. I ñ DECK.. 
(f) As above but HF /TR3 supplied ASSEMBLED and £39.10.0 TESTED 

po 27.18.0. '' 
(g) COMPLETE 

Deposit to build the 
months 

TR3 AMPLI- FIER with the BRENELL Mk. V TAPE DECK.. £41.10.0 
(h) 

As aTED 
but HF/TR3 supplied ASSEMBLED and £45.0.0 

H.P. Deposit £9.0.0, and 12 months 23.8.0. 
(1) THE WEARITE 9A DECK with assembled and tested HF /TR3 Amplifier including WEARITE £55.0.0 Head Lift Transformer 

H.P. Deposit 811.0.0. and 12 months £4.0.8 Carriage and Insurance on each above is 102- extra. Attractive PORTABLE CASE is available to accommodate the TRUVOX or COLLARO TAPE DECKS and we offer it, together with ROLA /CELESTION 10 x Sin. LOUDSPEAKER -ACOS CRYSTAL MICROPHONE -and 1,200ft. SPOOL E.M.I. TAPE -ALL FOR 89.10.0. Carriage and Insurance Si- extra. 

STERN RADIO LTD. 
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STERN'S MULLARD DESIGNS 
Designed by MULLARD- presented uy STEitNe strictly to specification 
COMPLETE KIT OF PARTS - 
MULLARD "5 -10" MAIN AMPLIFIER 
Foi use with the MULLARD 2 -valve pre -amplifier with 
which undistorted power output of up to 10 watts is ob- 
tained. We supply SPECIFIED COMPONENTS AND NEW 
MULLARD VALVES, including PARMEKO MAINS 
TRANSFORMER and choice of the latest Ultra -Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
PRaInCE )COMPLETE KIT (PARMEKO Output £10.0.0 
Alternatively 

,we 
supply ASSEMBLED £11 .10.0 

ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER, 21.8.0 EXTRA 

MULLARD'S PRE -AMPLIFIER 
TONE CONTROL UNIT 
Employing two EF86 valves, and designed to operate with 
the MOLLARD MAIN AMPLIFIERS, but also per- 
fectly suitable for other makes. 
PRICE 
KITS OF P RTS E £8.8.0 ASSEMBLED AND TESTED £8.0.0 
Supplied strictly to MULLARD'S SPECIFICATION and incorporating: 

Equalisation for the latest R.I.A.A. characteristics. 
Input for Crystal Pick -ups, and variable reluctance magnetic types. Input (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -amplifier. Sensitive Micro hone Channel. Wide range BASS and TREBLE Controls. 

513 

COMPLETE MULLARD "5 -10" AMPLIFIER 
The popular and very successful complete "5 -10" incorporating con- trol 
Specified 

providing opo Components and 
10 

new mMULLARII) VALVES tare Only 
supplied including PARMEKO MAINS TRANSFORMERS 
and choice of the latest PARMEKO or PARTRIDGE 
ULTRA -Linear Output Transformers. 
KIT £11.10.0 and TESTED £13.10.0 

HIRE PURCHASE (Assembled 
Amp. only). DEPOSIT 22.14.0.12 months at 19/10. 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. 81.8.0 extra. 

PRICE REDUCTIONS 
a) The KIT OF PARTS to build both 
he "5 -I0" Main Amplifier and the 
valve PRE -AMP CON- £15.15.0 
ROL UNIT 

b) The "5-10" and the 2 -stage PRE- 
both ASSEMBLED and TESTED- 

.P. Dep. 83.11.0 and 12 £1Ó.18.0 months of 21.7.8 
(c) The KIT OF PARTS to build the 

UAL- CHANNEL "3-3" AMPLIFIER 
and the DUAL -CHANNEL 
PRE -AMPLIFIER CON- £21.10.0 TROL UNIT 
d) The DUAL -CHANNEL "3-3" 

LIFIER and the DUAL -CHANNEL 
PRE -AMPLIFIER CONTROL UNI 

OTH ASSEMBLED and £25.0.09 TESTED 
Terms: Deposit 85 and 12 month 

f 21.16.8. 
e) THE KIT OF PARTS to build one 

"5 -10" MAIN CHANNEL and the 
UAL -CHANNEL PRE- £21.10.0 AMP CONTROL UNIT 

(f) ONE "5-10" AMPLIFIER and the 
UAL -CHANNEL PRE -AMPLIFIER, 

both ASSEMBLED and £25.0.0 ESTED 
H.P. Terms: Deposit 25, 12 months of 
21.16.6. 
(g) KIT OF PARTS to build Two "6 -10" 
MAIN AMPLIFIERS (incorporating' 
Parmeko Output Transformers) and 
the DUAL -CHANNEL PRE- 
AMPLIFIER CONTROL £31.0.0 'UNIT 
(b) TWO "5-10" AMPLIFIERS and the 
'DUAL- CHANNEL PRE -AMPLIFIER 
CONTROL ELED & TESTED £38.0.0 
H.P. Terms: Deposit 87.4.0. 12 months 
22.12.0. 
Carriage and Insurance 7/6 extra. 
Prices quoted are subject to 81.8.0 

extra for Partridge Transformer. 

COMPLETE MULLARD "3 -3" o 

THE IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY INSTALLATION PROVIDING EXCELLENT REPRODUC- This model r -- 
ATTS OUTPUT incorporates le 

44 (plus 6/6 carriage and insurance) H.P. Terms: Deposit 22.0.0 Amplifiera '^0. V)0 
and 8 Months at 81.0.0. Complete to MULLARD'S SPECIFI- comb 1 n e d 
CATION including Mallard valves I into a Single ` "...42, and a PARMEKO OUTPUT I 1 unit en a- 
fRANSFORMEIt. 

STEREO PRE -AMPLIFIER 
'FION OF UPTO3W 
OF PARTS 

KIT £% 1 O O and TESTED 
ASSEMBLED £$ 19 8 I 

2-valve Pre- ., I f 
. COMPLETE 

J 
STEREO "3 -3" MAIN AMPLIFIER 

Comprises two MULLARD 3-3 Main Amplifiers on one chassis. 
Operates with MULLARD STEREO PRE -AMPLIFIER. Output 
power 6 watts. Inputs for Crystal Pick -up and Radio Tuner. 
KIT OF PARTS £10.0.0 OR ASSEMBLED £11.15.0 

COMPLETE STEREO AMPLIFIER 
Meets the many requests for a low priced but good quality Stereo- 
phonic Amplifier. Output power is 4 watts and suitable for Crystal 
Plo 
KIT or PARTS £8.10.0 OR ASSEMBLES £10.10.0 

!! RECORD PLAYERS !! 
THE LATEST MODELS ARE IN STOCK, MANY AT REDUCED PRICES 

SEND S.A.E. FOR ILLUSTRATED LEAFLET 
B.S.R. MONARCH UA8 4 -speed mixer Autochanger £6.1 9.6 with Crystal Pick -up. 
The NEW COLLARO MODEL RP594 4 -speed Single £9.1 8.9 Record Player. Studio Cartridge. 
The COLLARO "CONQUEST' 4 -speed Autpchanger £7.1 0.0 Studio Pick-up. 
The COLLARO 4 -speed Single Record Player, £6.9.6 Studio Pick -up. 
THE NEW B.S.R. Model ÚA12 in Stock. A4 "SPEED" £8.7.6 MIXER AUTOCHANGER. 

A12 also avnnaiilappblIle incorporating the B.S.R. £10.10.0 
GARREAARD 

k 
-MODEL 

L.P. 
/MkÌ1R4 -- speed Player £8.10.0 fitted high output Crystal Pick -up. 

GARRARD MODEL RC /210. Autochanger 4- £10.10.0 speeds. High output. Crystal Pick -up. 
Carriage and Insurance on each above. 5/- extra. 

H.P. TERMS AVAILABLE ON EQUIPMENT OVER 89. 
DESCRIPTIVE LEAFLETS AVAILABLE FOR ALL EQUIP- 
MENT. PLEASE SEND S.A.E. 

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

bung it to be used for both STEREOPHONIC or MONAUIt AL 
operation. It is designed primarily to operate with tour 
range of MULLARD MAIN AMPLIFIERS but will also operate 
equally well with any make of Amplifiers requiring an input of 
250 m/volts. 
COMPLETE COMPLEPLETE KIT £1(1.10.0 ASSEMBLED 

TES ED OF PARTS AND 
H.P. 83 Dep. and 12 mths. at 81.2.0 

MULLARD FOUIR CHANNEL MIXER UNIT 
Self powered with Cathode " °" 
follower output. Incorporate,.' 
Two inputs for MICROPHONES Ea 9 One for CRYSTAL PICK UP and T 0* fak 
a fourth for RADIO or TAPE 

R- 

Complete Kit of Parts £8.8.0 
Assembled and Tested £10.0.0 ` -. 

TERMS: Deposit 22 and 12 months at 15/ -. 
40 

Mk.11 "Fidelity" FM TUNING UNIT 
An attractively Unit 
EABILITY TUNING HEART anoepponing MMuld valve 
line 

up.ISFOR 
THE £10 +10.0 ASSEMBLED £14.5.0 

A SPECIAL CASH OFFER ! ! 
This very attractive PORTABLE AM- 
PLIFIER CASE together with a good 
quality GRAM AMPLIFIER and a 
matched p M. SPEAKER. 
For ONLY £8.7.6 (Plus 7/8 Carr. & Ins.) 

The Amplifier consists of a 2-stage de- 
sign incorporating 3 modern. B.V.A. 
valves and has separate BASS and 
TREBLE CONTROLS. 
The Portable Case will also accommo- 
date almost any make of Autochanger 
and is attractively finished in Mushroom Grey Regina. 
WE ALSO SUPPLY SEPARATELY- ÿb,2,6 
() Te e Rectifier) AMPLIFIER 

£3.1 7.6 b The PORTBLE G 
(c) Olin P.M. SPEAKER 18/9 Carriage and Insurance 4/- extra. 
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RETURN-OF-POST 
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. 

JASON FM TUNER KITS 
Three Jason F.M. Tuner kits with variable tuning are now available to the home constructor. Brief details are given here and our illustrated list is available free. 
MOST IMPORTANT. We take great pains to see that every item needed is included in our kits and also that all items are entirely suitable in every way. This should be borne in mind when comparing prices. 
Hire Purchase Terms are available on any kit. 
INSTRUCTION MANUALS. All our kits include the instruc- tion manual, but this can be supplied separately if required. Data Publications booklet describing FMT1, 2, and 3. 2/10; J.T.V.2. 3/10: Mercury 2. 3/10. All post free. 

STANDARD TUNERS 
FMT1. Supplied complete with a chassis -panel assembly fitted with a gold hammer finished panel and glass dial. Four 
EF91 valves are used and an external power supply is required. Complete kit 26.19.8. Power Pack Kit 22.12.6. 
FMT2. This is a new version of the FMT1 and is supplied with 
a complete cabinet- chassis assembly which can be mounted in 
a cabinet or stood on a shelf. The circuit employs four EF80 valves and the power supply can be built into the cabinet if desired. Complete Kit less power supply 29.9.6. Kit with 
power supply 210.9.6. 

FRINGE TUNER 
PMTS. This is a fringe tuner using the same cabinet assembly as the FMT2 described above. The tuner is fitted with variable 
AFC and uses five EF80 and one ECC81 valves. Kit less power supply 210.9.6. Kit with power supply 212.7.6. 

F.M. /TV SWITCHED TUNERS 
Kits for two new Jason F.M./ITV Sound switched tuners are now available. Both incorporate the latest "Fireball" Turret Tuner which gives switch positions for the three BBC Pro- grammes as well as BBC and ITA TV Sound. A.F.C. is fitted to ensure freedom from drift. 
JTV2. This tuner is complete with power supply in a cabinet which can be used either for shelf or cabinet mounting. Complete kit 215.17.6. 
MERCURY 2. 'Phis Is similar to the JTV2 but has no provision 
for a power supply. It is mounted on a small chassis with printed front panel and is intended for cabinet fixing. Complete kit 211.7.6. 
IMPORTANT. When ordering JTV2 and Mercury 2 kits it is essential to give the TV channels and F.M. stations required 
on the tuner. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 

Cash Price Deposit Mthly /Pmts, 

RECORD CHANGERS 
COLLARO Conquest 
GARRAAR.D R 27.19. 6 

C210 " 
(GC8 P U ) . . . . . . . .2 9 . 1 9 . 29.19. 6 B.S.R. UAI4 Monarch 
(TC8 PU) . £7.15. O 

B.S.R. UA8 Monarch 
(TC8 PU) .. £7. 5. 0 B.S.R. UAI4 Monarch 
(TCBS Stereo /LP /78) .. £9.18. 0 

£1.12. 0 

£1.19. 6 

£1.10. 0 

£1.9.0 
£1.18. 0 

6 of £1.4.7 

12 of 15/. 

6 of 21.4.2 
6 of 21.2.8 

12 of 15/- 

SINGLE RECORD PLAYERS 
GARRARD TA (GCB PU) £8.10. 0 £1.14. 0 12 of 13/- B.S.R. TUe (TC8 PU) .. £4.10. 0 £1. 5. 0 3 of 21.5.0 COLLARD RPI$4 

(O. Por T PU) .. .. £9.18. 9 £1.18. 9 12 of 15/- E.M.I. 
(Atoa Stereo /Mono PU) .. £6.15. 0 £1. 7. 0 12 of 10/8 

TRANSCRIPTION UNITS 
COLLABO 4T/200 

(TX88 PU) .. £18.13. 0 £3.15. 0 12 of 21.7.4 COLLABO 4TR/200 
Motor only .. .. £13.18. 3 22.15. 3 GARRARD 

only .. 
(GCS PU) . .. .. £18. 9. 9 £3.15. 9 12 of 21.7.0 Many of the above can be supplied for stereo working. See our Gramophone Equipment List for details. 

12 of 21.0.5 

NEW ILLUSTRATED LISTS 
NOW READY! 

Illustrated lists are available on LOUD- 
SPEAKERS, TAPE DECKS, TEST GEAR, 
RECORDING TAPES, GRAMOPHONE 
EQUIPMENT. Any will be sent free on request. 

BLANK CHASSIS 
The very latest blank chassis for the home constructor. Packed 
flat for easy and safe posting. These are made in bright tin- plate and have the top plate and four side channels packed 
flat complete with nuts and bolts for assembly. The top plate is completely fiat for easy drilling before assembly. Earth connections can be made directly by soldering. Available In 
the following sizes: 7 x 5 x 21n., 4,9. post 1,3. 10 x 5 x 21n.. 5.3. post 1/4. 10 x 7 x 21n., 8/ -, post 1/6. 14 z 5 z 2in.. 7/3. post 116. 
14 x 10 x 2in., 8/9. post 1/9. 

CATHODE -RAY TUBES 
BRAND NEW STOCK. NOT REBUILDS. 

12 MONTHS' GUARANTEE. 
We can supply all BVA branded tubes at the new reduced prices. 
This includes Brimar. Cossor. Emiscope, Emitron. Ferranti, 
G.E.C., Mazda and Mullard. Full list of all available types sent on request. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard circuits. Lot /Anti -Log, 500k, 1 meg., 2 meg. Log/Log. 250k. 
1 meg.. 2 meg. Lin /Lin, 500k, 1 meg. All 10/6 each. Denco Chassis for the Mullard circuits. All drilled with printed front panel. 
Three Valve Stereo Amplifier, 22/-. Seven watt Stereo Ampli- 
fier. 24/6. Stereo Pre -Amplifier, 24/8. 
Pick -up cartridges. B.S.R. TCBS £9.411. Ronette DC284, 
23.19.6. Both are turn -over types for Stereo, LP and 78 records. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly/Pmts. 
AVO Model ß .. £23.10.0. £4.14. 0 12 of £1.14. 6 
AVO Model 8 with 
AVO 

leather carrying case .. 127. 
9.10. 0 £3.18 0 12 of 2l 0. 

S 
AVO Model 7 with 

leather carrying case .. £23. 8. 0 24.12. 0 12 of £1.14. 6 
AVG Multiminor .. £9.10. 0 £1.18. 0 12 of 14/4 AVO Mnitlminor with 

leather carrying case .. £11. 9. 0 £2. 5. 0 12 01 17/ 
-I TAYLOR Model I27A .. £10. O. 0 £2. O. 0 12 of 15 - CABY A -10 .. .. £4.17. 6 £1. 7. 6 3 of 21. 6. 8 CABY B -29 . £8.10. 0 £2. O. 0 3 of £1.13. 4 Full details of any of the above supplied free on reque =t. 

B.S.R. TDY ,. 

TAPE DECKS 
Hire Purchase 

Cash Price Deposit Mthly,Pymts. 
£9.19. 6 £1.19. 6 12 of 15 /. COLLARO STUDIO £15.10. 0 £3. 2. 0 12 of 21. 2. 0 

All carriage free. 
All components in stock for the Mullard Tape "C" Pre- Ampli- 
fier Kit. Fully detailed list available. 

TRANSISTORS 
ALL BRAND NEW STOCK -NOT SURPLUS 

MULLARD -Audio OCT), OC71, 14/- each: O072 Audio Output 
Matched pair, 34/ -; RF. OC44, 26/ -; 0C45, 24/ -. MAZDA- X8102 XB104. Audio, 10.- each; XC101 Audio 
Output, Matched pair, 34/ -: RF. XA101, 23/ -: 
XA102, 26/ -: XA1fl3, 15 / -; XA104, 1&.. 

WATTS RADIO (MAIL ORDER) LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY. Telephone: Weybridge 4556 

PLEASE NOTE: POSTAL BUSINESS ONLY FROM THiS ADDRESS 
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SERVICE 
RECORDING TAPE 

DOUBLE PLAY 
II. A.S.F. 300ít (3'). 141 -; 600ft (4'). 95/ -; 1200ft (5'). 45/ -; 
180Olt (51'). 58/ -; 2400ft (7'). 77/8. 
EIIITAPE 100. 400ft (3'). 17/ -; 1200ft (5'). 45/ -; 2400ft 
(7'). 801-. 
SCOTCH BOY 200. 400ft (3'). 17/ -; 1200ft (5'). 45/ -; 2400ft 

. 80/ -. 

TELEFUNKEN. 1209ft (5) in plastic container. 40/ -; 
180011 (51') in plastic container, 50/ -; 2400ft (71. 75/ -. 

LONG PLAY 
(RASE. 210ft (3'). 9 / -; 850ft (5'). 28/ -; 1200ft (517. 35/ -; 
1800íL (7'). 50 / -. 
EOIITAPE 00. 99/3 250ft (3'). 9/6; 99/3N 250ft (391. 9/6; 
99/9 850ít (51, 28 / -; 99/12 1200ft (51'), 35/ -; 99/181800ft (71. 50/- 
99/9, 99/12 and 99/18 available in Enticese, £/6 extra. 
SCOTCH BRAND 150. 30011 (311, 9/6; 900ft (5'). 28/ -; 
1275ft (Sr). 35/ -; 1800ft (71. 50/ -. 

TAPE ACCESSORIES 
BIB Tape Splicer, 18/8. Post 9d. 

NEARITE De- fluxer, 50/ -. Post 1/3. 
Full tape list including special offers of standard tapes 
available free. 

LOUDSPEAKERS 
Hire Purchase 

Mthly /Pmts. 
GOODMAN'S 
Axiom 110. 10' .. -. 
Axiom 112. 10' .. .. 
Axlette.8' .- .. 

Cash Price Deposit 

£5. 0. 0 £1.10. 0 
£8.10. 0 £1.14. 0 
£8.12. 1 £1.7.1 

Axiom 300. 12' .. .. £11. 5. 9 22. 5. 9 
Axiom 400. 12' .. .. £18. 1. 0 £3. 4. 0 
%odium 60 Bass. 12' .. ß9.12. 9 £1.18. 9 

Trehex Tweeter .. 4. 0 £1. 5. 0 
CX3000 Cross -over unit £1.19. 0 
{Vl8ITELEY 
11E1016. 10' .. .. 87.12. 3 £1.11. 3 
11E1012. 10' .. .. £4.15. 0 21.10. 0 
11E816 8' .. .. .. £6.10. 6 21. 6. 6 

£8. 3. 9 21.3.9 
'ris Tweeter .. .. 24. 4. 0 £1.4. 0 
T37,9 Tweeter £1.13. 3 
C \30/15 Cross -mer unit £1.10. 0 
Cx1590 Cross -over unit 11.18. 3 

3of21. 6. 8 6of£1. 6. 0 
6 of £1. 0.10 

12 of 16/8 
12 of 21. 3. 7 
12 of 14/6 
bof 19/10 

6of£1.3.6 
3of£1. 5. 0 6of£1. 0. 8 6of21. 0. 0 
3 of 21. 3. 4 

GILSON 
W0696A, W0696B, 50/6, post 2/ -.' W0710. W0710 /8E, 55/6, post 2/- 
W0892, 62/3; W0767, 27/ -; post 1/6. 

PARTRIDGE 
P3667, 52/6, post 2/ -; P.4014, 98/6: P4131. 60 / -; P3591A, 99/ -; 
P5202, P5203. 95/ , 
PARMEKO. P2641, 27/ -: poet 1/8. 

ELSTONE. OT3, 25/ -, post 1/8; OT /ML. 45/-, post 2/ -. 

ELLISON. OPT64, 20 watt P -P Multi- ratio, 30/ -, post 2/ -. 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510, 
Mallard 2 and 3 valve Pre -Amplifiers, GEC 912 Plus. Fully 
detailed list on any of these sent upon request. 
Instruction Manuals. Mallard. All Mallard Audio Circuits 
in "Circuits for Audio Amplifiers ". 9/5. GEC 912. 4/6. All 
post tree. 

HIRE PURCHASE TERMS 
are available on any item. Repayments may be spread over 
3, 6 or 12 months. Details as follows: Three months: Deposit 
6/- in the C. Service charge 5 per cent but minimum charge 
of 10/ -. Six and Twelve months: Deposit y- to the Z. Service 
charge 10 per cent, but minimum charge 20/ -. 

TERMS OF BUSINESS 
Cash with order or C.O.D. We charge C.O.D. orders as follows. 
Up to 23. minimum 2/8. Over 23 and under 25, 1/8. Over £5 
and under 210, 1/8. Over £10, no charge. Postage extra 
on CASH orders under £3. 

MIGI QUALITY SPEAERSr 

with foam surrounds b'y 

Wharfedale 
THREE MORE FROM THE LARGE RANGE 

OF MODELS IN PRODUCTION 

GOLDEN /FSB 
Bass Resonance 30/38 
c /s. Flux Density 14,500 
gauss. Total Flux 
60,000 maxwells. 
Price (inc. P.T.) 166/7 

SUPER 3 
Flux Density 14,500 
gauss. Total Flux 
60,000 maxwells. 
Price (inc. P.T.) 133/3 

Sin. BRONZE /FS /AL 
Bass Resonance 45/55 
c /s. Flux Density 10,000 
gauss. Total Flux 
39,500 maxwells. 
Price (inc. P.T.) 86/7 

FOAM SUSPENSION 
is used on all the above units. Its resilience reduces the 
incidence of distortion at low frequencies, and the softness 
improves dissipation of middle and high frequency vibra- 
lions at the edge of the cone, resulting in all -round 
improvement in the smoothness of response. 

Illustrated, descriptive leaflet and cabinet construction 
sheet free on request. 

Wharfedale 
WIRELESS WORKS LTD 
IDLE BRADFORD YORKS 

Telegrams: 'Wharfdel', Idle, Bradford. 
Telephone: Idle 123516 
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REPLACEMENT, REBUILT TV TUBES 
GUN, ETC., 12 MONTHS GUARANTEE 

Terms available over 20 weeks 

21" TUBE £8.10.0 
17" TUBE £7.10.0 >EZ 

12" 14" 15" TUBES 
£5.10.0 >E 

Carr. and ns. 15/6 

ALLOWED ON 
OLD TUBE 

ALLOWED ON 
OLD TUBE 

DUKE & CO. (LONDON) 
62113 Romford Rd., Manor Park, E.12 
ILF 6001/3 
Liverpool St. Stn. to Manor Park Stn. only 

10 mins. 

PLESSEY 
TV CHASSIS 
FOR SPARES 

only 9/6 
56 Resistances, 54 Condensers, 13 Valve 
Holders, 4 Transformers. Chokes 250mA. 
Metal rectifiers 300 volts at 250mA. Fuse 
panel. Focus magnets. Plugs, Sockets. 
Carr. 7/6. 

SENSATIONAL OFFER! LOOK! 
17" TV's Complete 19 gns. 

Terms: E7 deposit and 20 weekly payments of 15 / -. Carr. and Ins. 25/ -. 
ITV!BBC. Beautifully styled polished cabinets. These are table models 
with option of contemporary legs fitted (2 gns. extra). I7in. rec- 
tangular tube guaranteed for 12 months. Valves and chassis guaran- 
teed for 3 months (chassis salvaged but reconditioned). Where 
possible personal collection is advised. 

HOME RADIO 79/6 
A.C. Five valve octal superhet. 
3 waveband receiver. P.U. In 

attractive wooden cabinet. 91 x 

184 x I l l in. Ins. & Carr. 4/6. 

RECORD 
PLAYER 
CABINET 

R.P.2 

ONLY 

59/6 
Made by fam- 
ous manufac- 
turer. In polka 
dot cloth with 
clipped lid and 
carrying 
handle. Size 16 

x 144 x 84in. 
deep. Carr. & 

Ins. 4/6. 

EXTENSION 
SPEAKERS 

19/9 

Bin. P.M. Speaker fitted 
into polished cabinet. 
Standard matching to 
any receiver (2.5 ohms) fully made. Including 
Complete Switch and 

Bin. P.M. speaker. P. flex included. P. & P. 
3/9. 1 & P. 3/9. 

Contemporary 
EXTENSION 
SPEAKERS 

19/9 
Covered in smart two 
tone leatherette col- 
our scheme. Beauti- 

SPEAKER SALE! 
BARGAIN SPEAKER 5/9 
8in. P.M. Repaired cone defect 
not affecting reproduction 
quality. 
Bin. P.M. SPEAKER 6/9 
As above but with output 
transformer. 
Bin. P.M. SPEAKER .. 9/9 
Highest quality. Fitted output 
transformer. 
ELLIPTICAL SPEAKERS 

IS/9 
8 x Sin. and 7 x 4in. Brand new. 
Also 9 x 4in. at 19/9. 
Post and packing on each, 2/9 

TAPE RECORDER CABINET! and COMPLETE TAPE RECORDER! 

DE -LUXE MODEL 

ONLY 29/9 
Beautifully made Tape Re- 
corder Cabinet. Size 13 x 
104 x 7in. Covered in two - 
tone coloured rexine cloth. 
Stylish design. Carrying 
handle and detachable lid 
Easily adapted to Record 
Player Cabinet. P. & P. 4/6. 

TAPE RECORDER AMPLIFIER 
Compact, well designed 5 -valve amplifier. í7.19.a Output 3.5 watts. Valve line up- ECC83. 
Double triode first audio amplifiers. ECL82 Triode pentode 
further audio amplifier and output valve. 6BW6 Bias and 
erase oscillator, EM84 record level, indicator. EZ80 H.T. 
rectifier. Input for mike, radio and gram. Controls: record 
playback volume and on /off playback tone. Dia. 84 x 3 x 44in. 
Ins. and carr. 4/6. Terms. Knobs 2/6 per set. Beautiful perspex 
dial plate, 3/6. Completed with sockets for mike. Radio and 
superimpose switch. 

LIST PRICE 29 gns. 

Now only 18 Gns. 
Famous Manufacturer. 
Unrepeatable Value 
Huge purchase allows us to 
offer at this amazing price. 
Beautifullystyled rexinecovered 
cabinets. Colours: Red, Grey, Black. Storage space for 
4 capes, mike and lead. Incorporating latest B.S.R.: 
Deck. LOOK AT THESE EXPENSIVE FEATURES. Record 
playback switch and rewind with interlocking device to prevent 
accidental erasure. Tone and volume controls. Superimpose 
and electronic eye. Ample power output 3.5 watts. Small 
overall size 144 x 144 x 74in. Lightweight, 21 lbs. Playing time 
14 hours. 51in. standard tape. Terms: Carr. and Ins. 12/6. 
Microphone 27/6 extra. Tapes 19/9. 

RECTIFIERS 2/9 
250 volt. IOOmA. Full or half valve. Salvage, guaranteed. P. & P. 1/3. 
CHASSIS 1/- 
6 or 8 valve, latest type. Midget valve design. 124 x 74 x 24in. 
P. & P. 1/9. 
SOUND /VISION STRIP 2/9 
I.F.'s 10.5!14 Mc /s and 16/19.5 Mc /s. 8 valve holders. P. & P. 2(6. 

THE "NEW LOOK" GRAM AMPLIFIER 
STEREO, MICROPHONE, GUITAR, RECORDS 

ideal for stereo attachment. Well styled cabinet in Brown /Ivory with carrying handle. Contains 8in. 
high flux speaker. For use A.C. or D.G. mains. 3 valves, 10(1, 10P14 and U404. Maximum output 
4.5 watts. Size 14 x 11 x 6 1-in. Wonderful for HOME. HALL, AMATEUR THEATRICALS. Two units 
can give a world of amusement and special stereo effects. Ideal for works and offices as Loud Hailer, for 
election Speaker and Public Address. Ready for immediate use. 12 months' guarantee Post and 
packing 5!6. Terms: Deposit 30/ -, plus P. & P , and 10 weekly payments of 8! -. MONEY BACK IF NOT 
DELIGHTED. Extras: Mike, 27/6; Record Changer, E6.19.6; Extra Loud Speaker in contemporary 
cabinet, 19 '9. 
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Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

'Cs 

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

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

Choose the RIGHT course : 
RADIO & TELEVISION ENGINEERING 
INDUSTRIAL TELEVISION 

RADIO & TELEVISIONS SERVICING 

RADIO SERVICE AND SALES 

VHF /FM ENGINEERING : ELECTRONIC 
COMPUTERS & PROGRAMMING 

ICS provides thorough coaching 
for professional examinations: 

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

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

THERE ARE ICS COURSES TO Other I C S courses include: 
MEET YOUR NEEDS AT EVERY 
STAGE OF YOUR CAREER. 
FILL IN AND POST THIS 
COUPON TODAY. 

You will receive the FREE 60 page 
Ics Prospectus listing examinations 
and Ics technical courses in radio, 
television and electronics PLUS 

details of over 150 specialised 
subjects. 

MECHANICAL, MOTOR, 
FIRE, ELECTRICAL & 
CHEMICAL ENGINEERING. 
FARMING, GARDENING. 
ARCHITECTURE Sr 

WOODWORKING. 
SELLING & MANAGEMENT. 
ART. PHOTOGRAPHY, 

etc., etc. 

PLEASE STATE ON COUPON 
SUBJECT YOU ARE 
INTERESTED IN .. . 

INTERNATIONAL CORRESPONDENCE SCHOOLS j 
(DEPT. 172), INTERTEXT HOUSE, PARKGATE RD., LONDON, SWII' 

PLEASE SEND 

NAME 

ADDRESS 

OCCUPATION 

FREE BOOK ON 

AGE 
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FURTHER HUGE PURCHASES DIRECT FROM SOURCE 

13 CHANNEL TV's 
TABLE MODELS, FAMOUS MAKERS. Complete with all 
valves and tubes. Unequalled in value. They are untested 
and not guaranteed to he in working order. 

AMAZINGLY POPULAR -IDEAL SECOND SETS 

12" - £3.19. (p12/6 ) 

14" - £6.19. e16 p) 

17" - £9.19. (p17/e ) 

12" 5 CHANNEL TV's 45/- 
14" 5 CHANNEL TV's 85/- (p-,. "ñ r) 
* Record Players Carriage 44- * 
COLLAR() CONQUEST 4 -apeed 4/546 85 19 0 
EMI 4 -speed Stereo .. 88 19 0 
BSA (AU14) ATPFOCRANGER9 ., 87 19 0 
B.B.R. (UA8) AUTOCHANGERS .. 86 1` 0 
GARRARD SC1201) 51K I1 .. .. E9 7 8 

4 -SPD. RECORD PLAYERS 
Latest 9.8.8. TUS Turntable, together with 
lightweight Starr Galaxy dual sapphire 
crystal turnover pick -up head. Truly 
amazinggtvalue £3.10.0 3/-. 

Carr. 

GALAXY PICKUPS, a= above, only 19/8. 

External /Internal ITV Converters 
with power pack 

Hammered finish. Very compact. Gain and 
Trimmial. controls. Listed at £7.7. 39/. 

Carnage 2/8. OUR PRICE 

* TRANSISTORS * 
REDSPOT Now Only 3/6. WHITE SPOT 4/8 

DIODES t }eneral purpose, tumour make. Bd. 
e/- doz. 0E144 type, 319. 

PRACTICAL WIRELESS November, 1960 

TUBES DIRECT FROM OUR FACTORY 
Due to the increasing demand for our wide range of C.R.T.e. 

and our efficient handling methods we offer unbeatable value. 
BEGDNNED TUBES have new Guns, Getters, Aquadae Coating, Bases, etc. 

TOP QUALITY GUARANTEED 
6 MONTHS 

Carriage and Insurance 12/6 REVACUUMED 
CRM92 MW22 -7. MWR2 -14, MW22 -14C- £1-10 MW22 -17, MW22 -18 
12KPA, 121K. Cl2B. CR11121, CRM121A, 
CRM1213, CRM122, CEM123, MW31 -14C. £2 
MW31 /18, MW31118, MW3I'74 
141K, 7201A, C14FM. CRM141. CRM142, 

171K AW38IT 13 C37FM. CRM171, CRM172.} £2 -10 
MW43 -64, MW43 -69 
7401A. AW43 -80, C14B11 C17BM CRM151, 1 

£3 CRM152A CRM182B. CRM153 CRM173 JS 

£4 MW43 -80 MW41 1 á AW53 -80. CRM212. MW53 -20. MW53 -80 
p4'f 

12 MONTHS 
REGUNNED 

£3 

£4 

t,a £4 -10 
£5 -5 

L £6 -10 

12 MONTHS 
BRAND NEW 

TYPES 

rieWW3174 

£4 -10 
MW36/24 

£5 -15 
MW43/64 

£6 -15 

PLEASE NOTE: Many other types not listed available. S.A.E. enquiries. 

SPECIAL OFFERS 

UA8 Stereo Changers 
R.S.R. ramous Monarch mtochangere. fitted 
with quality stereo cartridge. £6.19.0 Truly a azlor value. 

MAINS AMPLIFIERS 
3 valve 110F3 101'14, U1191, 3 watt, 8 in. oud- 
speaker, in two tone caeca with control.. A9/ 
Ideal for record players, P.A. work. etc. 

* Loudspeakers * 
TOP MAKES- MANUFACTURER FRESH 

24ín., 18 / -: Sin., 18/ -: 341e., 181.: Sin., 19/ -: 
641n., 18/ -; 81e., 19/ -: lain., 92/6; 12)e., 26/6: 
î z 41e. e8tltiael, 181 -; 9 r Bm. elliptical, 22 /6: 
10 r Bin. elliptical, 23/6; Sin. Stentorian 15 ohms 
HF810, 70 / -: 10in. stentorian 3- 7 -5 -15 ohms 
HF1012, 99/9; 12in. Closed Field, 27 /6. 
STOP PRESS-. r 13ín. RI -F+ speaker.. 491-. 

PM SPEAKERS Surplus 3 ohm 
Tested, top makes, performance guaranteed. 
64iin. 9!- Sm. 11/- 13/- 

* RECTIFIERS 
For Chargers, selenium, full wave, 12 volt, 3-4 amps, 
9/8: (Carr 1 / -1: 250 v 80 mA, 6/ -: RM1, 8/6. 
RM2, 81 -: RM3, 9/ -: RM4, 16/6; R515, 21 / -; 14A86 
171 -; 14597, 23/ -: 14A100, 25/.; 18RC1 -1 -16.1, 7/9; 
18RA3.1 -16 -1, 7/9: 1SRD2- 2.8.1, 14 /-: l,4RA1- 2.8.9, 
17/-: 14ß51.2.a -3, 281 -. 

100 RESISTORS 6/6 
100 CONDENSERS 10/- 
Miniature Ceramic and Silver Mira Condensers. 
3 pF to 10,000 pF. LIST VALUE OVER f5. 

VALVES ALL GUARANTEED 3 MONTHS 

PL81 ALUE 4/6 ßY51 611 
NDS 4/6 * 4 Transistor Amplifiers * 

ONE WATT -From a single 6r. all-dry battery. 
Latest. GET15 Power Transistors. In PUSH -PULL 
Two -Transistor. High Gain pre- £3.195 amplifier stages. Output 3 ohms. e 

1 Watt Transistor Stage 
Pair of GET15 1 watt Power Transistors Meted 50 / -1. 
Push -Pull INPUT AND OUTPUT TRANS- A.5/. 
FORMERS. 4 Transistor Amplifier circuit. 

* VALVES BY RETURN OF POST 
106/ TO PU DISCOUNT SPECIAL 

RCH 
OFFSE 

RS 
ER FREE TRANSIT INSURANCE. All valves are new 

0 A or of fully guaranteed ex-Government or ez- equip- 
of any SIX VALVES marked in black type (13° ment origin. Batiafactton or Money Back (Inman- 
in dozen). Post: 1 valve, 6d., 2 -11, V-. tee on gonds If returned unused within 14 days. 

NEW LOW PRICES 
GUARANTEED 3 MONTHS 

024 6/8 6505 6/- 6.18 8/8 11)(56T 81- 12K6GT1116 500066 DF91 4/- 
lASGT 6,- 6AT6 71- 6K6GT 6/6 757 10/8 12K8 12/6 191- DF90 7/9 
1A7GT 11/9 6AU6 719 6K7 5/9 7B5 12/8 12Q7GT 6/6 501,eGT 91I3 DH88 6/9 
1CSOT 9/9 8117 9/6 6H70 2l8 7B6 9/6 128G7 6/- 531111 1078 D1176 5/6 
105 9/6 6B80 8/6 6K7GT 5/- 757 7/8 128J7 5/6 64KU 8/9 DH77 71- 
ID6 919 6BA6 8/- 6K8 10/- 706 7/6 126K7 6/6 818PT 11/- DK32 11/9 
1115GT 9/9 613E6 8/- 8H8G 518 708 7/8 12112470T 8/6 75 8/- DK91 8/- 
114 2/8 6B060 12/6 BKBGT 10/- 7E7 9/6 12Y4 9/6 77 8/8 DK92 8/6 
12.155 8/8 6BH6 6/- 61[26 7/6 7H7 7/8, 1497 14/9 78 7/6 DK96 7/9 
1LN6 4/8 6BJ6 8l- 61.1 12/6 7K7 8/- 19AQ6 7/8 80 6/6 DL33 8/9 
IN6GT 9/9 6BR7 9/8 BLB 9/9 7Q7 9/6 195680151- 85 9/6 DL36 9/9 
1B5 8/- 6BW6 7/9 6L60 7/6 7R7 1018 20D1 9/6 90AV 4/6 DL82 9/8 
184 8/6 6BW7 6/6 617 91- 787 91e 20E2 916 11730 1016 DL9I 6/9 
185 6/8 813116 618 6L70 719 7V7 7/9 20L1 18/6 1858T 18/- DL92 8/- 
1T4 4/. 6C4 318 OL18 9/. 7Y4 7/. 20P1 11'6 7235 29/. DL94 71- 
21321 4/6 605 5/8 6119 12/6 724 7/6 20P3 12/6 807A 51. DL9O 7/9 
SA4 516 OCB 4/9 OLDS 8/6 81/8 8/8 20P4 171- 807E S/9 EA50 8d. 3D6 4/6 6C9 916 61.D12 7/6 10C1 11- 20P5 181. 808 161. EAB(180 7/6 3Q4 7/3 6C060 1816 6LD20 8/8 10C2 1848 23560 8/- 954 II- EAC91 419 SQSGT 8/9 6CH6 9,3 8N7 6/6 lOCli 9/- 261.611 8/9 955 8/9 EAF42 8/8 864 8/- 601 N. 6P1 14/- 10F1 9/9 25L6GT 91- 956 2/9 2E84 1/8 
3V4 7/- 8D2 8/9 6P25 91- lOF9 10/8 25Y5G 9/- 5763 I0,- 2841 71- 
61t4G 918 6103 12/6 8P28 12/6 10L14 8!- 25240 7/8 9001 4/- E891 8/9 55;4G 5;- 6D6 4/9 6Q7G 6/9 /OLDS 8/8 2525 8I- 9002 4/9 TtBC3 9/- 
5V40 9/8 6E1 6/9 6Q7GT 9/3 1OLD12 819 2576 9/ 9003 41. EBC38 6/- 6Y30 6/- 6F60 6/3 6R7G 7/8 10P13 9/6 2780 181- ATP 2/9 EBC41 8/6 6T36T 8/6 6FOM 7/- BSA? 6!9 10P14 9/6 30C1 7/6 AZ3I 91- EBC91 7/9 6Y4í1 11/- 6712 3/6 6307 4/9 10P18 8/- 30F5 7, B86 8/6 EBF80 818 
5Z4 111- 6718 6/9 85H7 4/8 1.256 6/8 30FL1 9/6 885 4/9 EBF89 816 6240 8/8 6F14 918 6835 51- 125117 8/9 301.1 7/9 CBL31 21/- EBL21 14/- 624GT 111- 8F15 916 68X7 5/8 125119 9/9 S01.4 1218 0C2135 7/8 EBL31 21/- 6A7 101- 8F19 816 68170T 6/. 12AT6 7/9 30P12 81- CI,83 18/- E052 6580 9/6 8E33 8/9 68N7GT 4/9 12AT7 5/9 30P16 7/9 CY3I 9/9 EC90 
6A9GT 18/6 606 8/- 68Q7 6/3 12A17 6/6 30PL1 10/6 DOS 1/8 EC91 8AB8 8/3 6286 21- 6887 9/- 12A17 7/. 3bL8GT 9/- D77 5/8 ECM 
6AC7 4/3 6.15 4/3 6U4GT 10/6 12856 8/. 35W4 6/9 0162 6/6 ECC32 
BAGS 4/3 USG 219 WIG 6/3 12BE6 8/9 35Z40T 5/6 DA30 12.8 ECCS3 
13AG7 Sr- MGT 8/9 6V6G 5/8 12BH7 10/8 g6Z6GT 8/8 DA9O 2/6 ECC84 6.5K5 619 6J6 4/. 6V6GT 6/6 I2C8 8/6 ', DACS2 9/9 ECC32 
8AL5 3/9 6J7 7/9 6X2 8/9 12E1 12/8 42 7/6 DAF91 9/2 ECC81 
8A115 4/8 617G 5/6 6X4 5/6 12J5GT 3/8 43 7/g DAF96 7/9 ECC52 
8AM8 8/6 6J7GT 7/9 6X50 5/6 12K7GT 618 secs 9/6 DF33 9/9 ECC83 

á/6 
4/6 
9/6 
4/- 
4/9 
9/- 
9/9 
5/9 
6/6 
71- 

F,CC84 8/9 
ECC65 8/8 
ECM 9/9 
ECF82 9/9 
ECH21 14/- 
ECi135 9/6 
ECH42 8/6 
ECH81 8/8 
ECL80 7/6 
ECL62 10/- 
ECL83 14/6 
EF22 12/- 
EE36 8/8 
EF89 4/8 
EF40 18/6 
EF41 8/8 
EF42 7/6 
EF50-BR 2/- 
EF60-USA 

2/8 
EF54 3/8 
EF80 6/8 
11E85 71- 
EF88 10/8 
EF89 8/- 
EF91 3/6 
EF9R 4/9 
MRS 6/9 
E1132 719 
E1.32 416 
EL38 9/. 
EL35 8/6 
ELS7 11/8 
EL88 12/6 
EL41 8/6 
EL42 9/6 
E1.84 7/- 
EL91 4/9 
E1134 8/8 
F,M80 913 
EM87 9/8 
EM84 919 

F,M6S 10/6 
EN31 16/. 
EY51 
SMALL 8/9 
EY8B 8/- 
EZ35 61- 
EZ40 6/9 
EZ41 7/8 
EZ80 6/8 
EZ81 7/- 
OTIC 71- 
0232 8/9 
0234 19/6 
0Z37 10/8 
HI,41DD9/6 
HERR 7/6 
KI.35 7/9 
KT32 8/9 
KT33C 8/8 
KT36 9/- 
ET44 9/6 
KT45 8/6 
HMI 9/- 
KT83 818 
KT66 12/6 
KT76 9l6 
KT9I 14/- 
KTW67 6'6 
KT1V63 4/9 
KT268 618 
L88 2/9 
LN162 7/6 
LZ319 7/8 
MU14 8/- 
N37 11/- 
5178 15/- 
57108 18/- 
Nll'2 10/8 
P41 4/6 
P61 2/3 
PABC8011/- 
PIYI84 7/6 

PCC85 9/8 
PCC68 19/- 
PCC89 18/9 
PCF80 7/6 
PCF82 7/6 
PCT.82 8/6 
PCL83 11/6 
PCL84 9/9 
PEN26 4/8 
PEN45 7/8 
PEN48 613 
PL88 9/- 
PL:18 11/- 
PL38 14/8 
PL81 9/9 
PL82 7/6 
PL83 7/8 
PL84 11/- 
PM8n 9/9 
PX26 16/- 
PYS1 8/8 
PY32 10/6 
PY80 71- 
PY81 6/6 
PY82 6/9 
PY83 8/- 
PZ80 12/- 
11.18 12/6 
R19 12/8 
SD6 9/- 
SP8 3/9 
8P41 2/6 
8P81 2/6 
81126 161- 

160A 
T41 
TH300 12/6 
U14 SI- 
U18 8/6 
U99 6/9 
U24 16/- 
L*25 13/6 

U30 11/. 
U31 7/3 
U33 18/- 
1.736 8/9 
U37 20/8 
U43 8/9 
U60 6/- 
1152 
U78 6/8 
1178 5/8 
U191 916 
02131 016 
U28.2 161- 
17301 14/- 
U309 1216 
U329 12/6 
17839 11/- 
U408 9/6 
L'404 6/6 
U801 18/- 
UABC80 8/9 
UAF42 9/- 
UB41 8/- 
UBC41 8/8 
UBC81 10/. 
UBF89 816 
UBT.21 14/6 
UCC84 1418 
UCC86 8l- 
UCF80 18/- 
UCH21 14/6 
UCH42 7/9 
UCH81 8/6 
UCL81 11/8 
UCLBS 13/8 
UF41 8/6 
0742 6/9 
UFeO 9/. 
LrF86 9/- 

LrF86 14/6 
UF89 713 
ÚL41 7/6 
171,44 12/6 
111.46 9/9 
UL84 7/9 
UM80 9/6 
UT76 1.8/6 
UU7 gro 
UIIe 26/. 
UYIN 11/- 
ÚY71 11/6 
ÚY41 6/6 
U116 6/9 
V 8106/30 

7/. 
VR150 /30 

3/6 
W61M 11 /- 
W78 5/8 
W77 4/9 
W81 5/9 
X61M 12/8 
X63 9/6 
X85 11 /- 
186 11/. 
176M 9/6 
X78 14/6 
179 16/6 
Y63 818 

268 6/3 
288 9/8 
Z77 8/6 
2152 5/3 
2719 513 

Post: 2 lbs. 1 /6, 4 lbs. 2/ -, 7 lbs. 2/9, 15 lbs. 3/6, etc. No C.O.D. ALL ITEMS 5% & POST FREE IN DOZENS. 
(Callers always welcome). L ST OF 1000 SNIPS 6d 

P.O. BOX 21 (W) 
350 -352 FRATTON ROAD, PORTSMOUTH. TECHNICAL TRADING CO 
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Easy - to - build kit - sets o 

PRACTICAL WIRELESS 579 

1 

firrirrirTID highest quality at lower cost 

HI -FI F.M. TUNER 
Tuning range 88-168 Mc /s. For your convenience 
this is available in two units sold separately as follows: 
Tuner Unit (FMT -4U) with 10.7 Mc /s I.F. output 
1E3.2.0, inc. P.T.). I.F. Amplifier (FMA -4U) com- 
plete with cabinet and valves (E10.10.6). £13.12.6 Total 

HI -FI 16W STEREO AMPLIFIER Model S -88 
IOmV. basic sensitivity (2 mV. available, El extra). 
Ganged controls. Stereo /Monaural gram. radio and 
tape recorder input. Push -button selec- £25.5.6 tion. Two -cone grey metal cabinet. 

6- TRANSISTOR PORTABLE Model UXR -1 
Pre -aligned I.F. transformers, printed circuit, 7 x 4in. 
high -flux speaker. Real hide case. £14.18.6 

DUAL -WAVE TRANSISTOR RADIO UJR -1 

This sensitive headphone set is a fine introduction 
to electronics for any youngster. £2.16.6 

RES. -CAP. BRIDGE Model C -3U 
Measures capacity 10pF to 1,000µF resistance 
1000 to 5 MO and power factor. 5-450 v. £7.19.6 test voltages. With safety switch. 

AUDIO SIGNAL GENERATOR Model AG -9U 
10 c/s to 100 kc /s. switch selected. Distortion 
less chan 0.1% 10 v. sine wave output 

£19.3.0 metered in volts and dB's. 

VALVE VOLTMETER Model V -7A 
Measures volts to 1,500 (D.C. and R.M.S.) and 
4,000 pk. to pk. Res 0.10 to 1,000 MO. D.C. input 
imped. I IMD. Complete with test prods, £13.0.0 leads and standardising battery. 

Portable 23/4 in. SERVICE 'SCOPE Model OS -1 
Compact portable 'scope ideal for servicing and general 
work. Y amplifier sensitivity 10 mV /cm; response 
± 3 dB 10 c /s -2.5 Mc /s. Time base 15 c/s -150 kc /s. 
Printed circuit. Case 71 x 4} x I2 }in. long. 

£18.19.6 Wt. only l0} lb. 

5 in. OSCILLOSCOPE Model O -12U 
Has wide -band amplifiers, essential for TV servicing, 
F.M. alignment, etc. Vertical freq. response 3 c /s. to 
over 5 Mcis. without extra switching. T/B 
covers 10 c/s to 500 kc /s. in 5 ranges. £34.15.0 

NEW MODELS include: 
Grid Dip Meter, GD -IU, E9.19.6 
Transistorised Grid Dip Meter, 

E9.18.6 
Tape Amplifier - 

Mono (TA -IM) 
Stereo (TA -IS) 

£16.14.0 
E22.4.0 

and 

`PACKAGED DEALS' of Hi -Fi 
Equipment including TAPE DECKS 
(Collaro or Truvox), RECORD 
PLAYERS ( Collaro or Connoisseur 
and DECCA ffss PICK -UPS. 
Write in to see how these deals save you 

further money. 

r 

F.M. TUNER 

S.33 

S-88 

DX-40 

OS-I 

SSU-I 

6 -W STEREO AMPLIFIER Model S -33 
3 watts per channel, 0.3% distortion at 2.5 w /chnl, 
20dB N.F.B. Inputs for Radio (or Tape) and Gram., 
Stereo or Monaural, ganged controls, £11.6.0 Sensitivity 100 mV. 

TRANSCRIPTION RECORD PLAYER RP -1U 
4 -speed A.C. motor. Ronetce Stereo/ £12.10.0 Mono pick -up. Complete with plinth. 

HI -FI SPEAKER SYSTEM Model SSU -1 
Ducted -porc bass reflex cabinet "in the white ". 
Twin speakers. With legs El1.12.6. £10.5.6 

"HAM" TRANSMITTER Model DX -40U 
from 80 -10 m. Power input 75 w. C.W., .60 w. peak 
C.C. phone. Output 40 w. to aerial. Corn- £29.10.0 pact and self- contained. Prov. for V.F.O. 

AMATEUR TRANSMITTER Model DX-100U 
Covers all amateur bands from 160 -10 metres. Self - 
contained including Power Supply £78.10.0 Modulator and V.F.O. 

"GLOUCESTER" EQUIPMENT CABINET 
464 x 30 x 21 in. deep. Mk.I houses Record Player, 
Stereo Amplifier, F.M. Tuner, records, etc. Mk.II 
will house a Tape Deck in addition. Left in the white 
for finish to personal taste. 
Mk. I ... £15.18.6 Mk. II ... £17.8.6 

"COTSWOLD" HI -Fl SPEAKER SYSTEM KIT 
Acoustically designed enclosure "in the white ", 
26 x 23 x 15 }ìn., housing a 12ín. bass speaker with tin. 
speech coil, elliptical middle speaker and pressure 
unit to cover the full frequency range of 30- 20,000 c /s. 
Complete with speakers, cross -over unit 

£19.16.6 level control, etc. 

COMPLETE MATCHED STEREO OUTFIT 
Includes record player, amplifier and twin speaker 
systems (pedestal. speaker legs optional £42.10.0 E4.14.0 extra). 

"CHEPSTOW" EQUIPMENT CABINET 
Ideal cabinet for small rooms or armchair operation. 
Houses Record Player, F.M. Tuner and £10.10.0 Stereo Amplifier. 

SINGLE CHANNEL AMPLIFIER, MA -12 
10 -12 watt Hi -Fi amplifier. Extremely low £9.19.6 distortion and wide frequency range. 

STEREO 

THE "GLOUCESTER" 
EQUIPMENT CABINET 

IL 

Please send me FREE CATALOGUE (Yes /No) ..... - ._. -.__ 
Full details of model(s) 

NAME 

ADDRESS 

PWI I 

CONTROL UNIT, USC -1 
Luxury model with press -button inputs to 
suit any pick -up or tuner and most tape - 
heads. Output 1.3 v. R.M.S. per channel. 
Printed circuit const- uction. £17.19.6 
STEREO HEAD BOOSTER, USP -1 
Ideal for boosting tape -head output and 
low output pick -ups (e.g. £5.19.6 Decca ffss). 

VAR. FREQ. OSCILLATOR VF -1U 
From 160 -10 m. Ideal for our DX -40U 
and similar transmitters. £10.12.0 Price less valves E8.19.6. 

Prices include free delivery UK 
Deferred Terms 

available on orders over £10 

DAYSTROM LTD. 
DEPT. P.W.10, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELEÇTRONIC KITS 
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RADIO & TV TABLES 
" NEWSTEAD" (as illustrated). 
This contemporary "Slimline' TV 
Table is finished in highly polished 
walnut veneer. Measures 19' x 13' 
x 20' high. 

Price E3.7.6 (inc. P.T.) 
"CHATSWORTH ". Finished in 
highly polished walnut veneer. 
Measures 19' x 14" x 21" high. 

Price E4.0.0 (inc. P.T.) 
"W E L B E C K" (as illustrated) 
measures 20" x 20' x 20' and is fitted 
with self -adjusting gliders. 

Price E3. IS .0 (inc. P.T.) 
"SHERWOOD" will accommodate 
the largest television receivers, 
measures 23" high x 25' wide x22" 
deep. Price E5 . 5 . 0 (inc. P.T.) 
"SENIOR ", of ample dimensions 
(18" x 24' x 25' high). 

Price E4. 18. 9 (inc. P.T.) 
All are supplied packed flat ready for 
instant assembly and with the exception 
of the Welbeck and the Chatsworth 
have easy running 2" castors. 

PRACTICAL WIRELESS 

The symbol 
of extra 

High Quality 

November, 1960 

tentoríajr 
EXTENSION SPEAKERS 
These well designed speakers demonstrate the 
traditional Whiteley quality at really competitive 
prices. This range of extension speakers has 
finger -tip volume control, is superbly finished in 
polished walnut veneer and provides excellent 
reproduction. 
WHITELEY ELECTRICAL RADIO CO. LTD. 

MANSFIELD . NOTTS 

WITH THE 
EXCLUSIVE 

FINGER -TIP 
VOLUME 

CONTROLS 
'BUDE' 60/- 

'BEDFORD' 72/- 

'BRISTOL' 86/6 

Prices include P.T. 

\ \ \ \ `4fiC: 

u....... 

THE MOST ADVANCED 

MULTI-RANGE TEST METERS 

EVER DESIGNED ... 

Accurate readings can be taken with the instrument 
in any position.The resistors, rectifier, 
transformer, movement, switches and automatic 
cut -out are mounted on a robust printed circuit board, 
enclosed in a strong attractive, two -tone dustproof 
case,with.a unique carrying handle. \ h \ ` \\ \ \ \ \ \ \ \\ \ \ \ \ \ \ "\\,,'W \ \ \\ \ \ \\ 

\\\\\\\\\\\\\.,: 
Send for leaflet No. S.K.50 /6002 /PW 

SELECTEST 
SUPER K & SUPER 50 

PEEL WORKS, SILK STREET, SALFORD 3, LANCS. Tel: Blaeklriars 6688 

SALFORDELECTRICAL INSTRUMENTS LTD. London Sale, Office: Magnet Howe, Kingsway, W.C.2. Tel: Temple Bar 4668 

ASubsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
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VOL. XXXVI, No. 645, NOVEMBER, 1960 
= OUR FREE BLUEPRINT 

IIIIIIIIIIIIIIIIIIlII111111111II1IIlII111IIIlII1l11I11II1I11= AST month we announced the P.W. "Pocket Superhet" 
E. Editorial and Advertisement E. and on page 608 of this issue we present the first article on 
= Offices` Jthe receiver. The article is illustrated with large, clear, 

PRACTICAL WIRELESS = half -tone pictures which will be of great use when the receiver 
E George Newnes, Ltd., Tower House, = 

Southampton Street, W.C.2. = g 15 being constructed. The free blueprint of the set contains large, 

p George Newnes Ltd., 1960 = clear diagrams -of the circuit, and above- and below- chassis 

Phone: Temple Bar 4363. = wiring-and a list of parts required to build the receiver. 

E Telegrams: Newnes, Rand, London. E The circuit of the Pocket Superhet is designed to cover both 
E Registered at the G.P.O. for trans. _ medium and long waves; this provision, while introducing 

mission by Canadian Magazine Post. = wavechange switching is essential for those readers living outside 
SUBSCRIPTION RATES 

_ including postage for one year = the reception tion areas of the medium wave Light Programme 

Inland LI.3.0 per annum E transmitters. The circuit used is for the most part conventional 
E Abroad L1.1.6 per annum = except that the coupling to the base of the first - transistor is by 
= Canada 19s. per annum = means of a coupling winding and tapping on the L.W. coil, 
E = thus avoiding the additional switching often used. The input, or 

= Contents = mixer, stage is followed by two I.F. stages to achieve high 
_ sensitivity. A crystal diode is employed as the detector which li - feeds the driver stage. The output circuit is of the push -pull 

Page E. type and gives more than sufficient output for most purposes. 
= Editorial ... ... MI = An efficient AGC circuit is included in the design so that the 

Round the World of Wireless 582 = large sensitivity is only used for weak stations. 
= Radio Construction for the - Beginner -2 584 = The performance of the set is excellent and is comparable 
E Camera Case Transistor E with many commercial designs. A prototype was exhibited at 
= Portable ... . 587 ° 

Ea Selecting Output Trans- the Radio Show and was admired by many readers who visited 

Et formers ... ... ... 591 g our stand. The attractive plastic cabinet in which the receiver 
Six -Valve Top -Band Tx 595E was housed gave rise to many favourable comments. It ensures 

E. Converting to Stereo ... ... 598 E that the completed set has a truly professional appearance. On 
On Your Wavelength 603 E page 638 of this issue, you will find details of a special gift offer. 

E Midget T.R.F. Receiver ... 604 E For only 6s. 6d. you will be able to purchase a case complete 
= Pocket Superhet ... ... 608 E. 

E Low Drift V.H.F. Receiver ... 612E with a dial and a chrome -plated handle. 
Inexpensive P.A. Equipment 617E In this month's article, the principal constructional details are 

Comprehensive Guitar Ampl- E given, and with the aid of the blueprint, even those compara- 
crier 622 E tively new to radio construction should find little difficulty in 

=Trade News 629 = building the receiver. In the second article, next month, the 
Club News . ... 

E S.W. Listeners' Loo 

633E 
g -1 ... 634E procedure for testing the set will be described and complete 

E Letters to the Editor ... 637 E information will be given on how to align the R.F. and I.F. 
E sections. 

The Editor will be pleased to consider E 
= articles of a practical nature. Such We are sure that this design will prove very successful; there - 

articles should be written on one side = fore be sure to order next month's issue well in advance, for the 
E of the paper only. and should contain = 

the name and address of the sender. = demand for the second part of the article will be great. The 
= Whilst the Editor does not hold himself = 

responsible for manuscripts. every E demand for the plastic cases will also be great; be sure to order 
= effort will be made to return them if a = yours quickly. = stamped and addressed envelope is E 

r= 
enclosed. 

Editor 
correspondence Intended = A FILM SHOW for the itortor should be addressed: 

WIRELESS, The Editor PRACTICAL 
House, 

_ 
E. George Newnes Ltd., Tower House, _ 

Southampton Street, London, W.C.2. = NOTHER film show has been arranged in collaboration 
= Owing to the rapid progress in the = 
E designs of wireless apparatus and to = with Mullard Ltd. It will be held at Caxton Hall, West- 
= our efforts 'to keep our readers In touch E 
= with the latest developments, we give = minster, and readers are invited to send for their free 
= no warranty that apparatus described = 
= in our columns is not the subject of = tickets which are now available from these offices. The films will 
= letters patent. = 

Copyright in all drawings, photo- = be shown on Friday, January 13th, 1961, and the programme will 
graphs and articles published to = = PRACTICAL WIRELESS is specifically = begin at 7.30 p.m. When applying for tickets, enclose a stamped 

= reserved throughout the countries = addressed envelope (at least 3¡ ins. x 6 ins.). Mark your 
signatory to the Berne Convention and = 

= the U.S.A. Reproductions or imitations =_ envelope "Caxton Hall" in the top left-hand corner. 
= of any of these are therefore expressly = 

forbidden. 
incorporates ' AnateurCWireless'ss = IIIIIIIIIIIIIIIIII1111I1111IIII11I111III81111111111111II1111IIIIIIIIIIIIIIIIIIII111IIIIIIIIII11111III1111IEII1IIIIIIfll1IIII1 i IiiiliiliiiiiiiiiiiIIIIIIiiiiiiiiiilliiiiiiiiiiiiIIIiiUiiIIIIS Our next issue. dated December will be published on November 4th 
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Round the World of Wireless 
POTENTIAL AND 
CURRENT NEWS 

Broadcast Receiving Licences 
THE following statement shows 

the approximate number of 
Broadcast Receiving Licences in 
force at the end of July, in 
respect of wireless receiving 
stations situated within the 
various Postal Regions of Eng- 
land, Wales, Scotland and 
Northern Ireland. 

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

Grand Total .. 

Total 
.. 769.776 
.. 725.181 
.. 635,071 
.. 686,732 
.. 497,057 
.. 432.349 
.. 260,578 

.. 3,806,7311 
493.355 

.. 130,900 

.. 4,380.994 
.Thailand Communications 
TWO guests were received by 

Associated Electrical Indus- 
tries during September, both 
from Thailand. They were Lt.- 
Gen. Phachirn Nimibutr and 
Mr. Chamroon Vajrabhaye. 
Anticipating swift growth of 
Thai telecommunication systems, 
they chose to examine the 
research and manufacturing 
resources of Great Britain. 
Telephone exchange installations 
were inspected between visits to 
A.E.I. laboratories. 

Thailand's public telephone 
systems are rapidly expanding. 
especially around the capital city. 
Bangkok. Already a £500.000 
contract has been awarded to 
A.E.I. which will bring into 
operation another 10.500 tele- 
phone lines. 

Picturesque Bangkok, and ten 
other Thai towns, will soon he 
able to boast of automatic tele- 
phone exchanges of a modern 
design that will clash boldly with 
the ancient temples of Siam. 
URSI Meeting 
REPRESENTATIVES from 

Russia and America joined 
with delegates and observers 
from 27 countries at a general 
meeting of the International 
Scientific Radio Union (URSI) 
held recently in London. The 
press and television organisations 
were admitted to allow the puh- 
lic to hear about some of the dis- 
cussions on radio studies into 
space research, which was the 
subject of the meeting. 

7lie illu.ltration above 511o{í'5 the interior of the new factory 
at Borehamwood of Printed Circuits Ltd. This is a result of 
a programme of complete reorganisation started eighteen 

months ago. 

New Automatic Factory at 
Borehamwood 

EIGHTEEN months ago a 
programme of complete 

reorganisation of Printed Circuits 
Ltd. began. Included in this pro- 
gramme was the building of what 
is now one of the largest and 
most modern factories of its type 
in the world. Automatically 
printed circuits, industrial name- 
plates and instrument panels will 
be produced on two etching and 
anodising machines which are of 
a completely revolutionary 
design. 

Two years of research and 
development have gone into 
making this method of produc- 
tion unique. So new is this 
process that human handling has 
been eliminated throughout the 
whole operation. This factory 
has been completed in associa- 
tion with Millet Levens Ltd., of 
Borehamwood. 

Radio Hobbies Exhibition 
¡OR the amateur radio enthusi- 

ast. a noteworthy event of the 
autumn will be the International 
Radio Hobbies Exhibition at the 
Royal Horticultural Society's Old 
Hall, Westminster. Home -con- 
structed equipment of all descrip- 
tions will be on show and will 
be demonstrated. 

As usual the Radio Society of 
Great Britain, which sponsors 

this annual event, will award 
prizes for outstanding examples 
of completely amateur equip- 
ment. 

Most of the commercial exhi- 
bits will be kits and components 
for the home constructor, rather 
than already assembled appara- 
tus. The Radio Clubs of the 
Armed Forces will show the 
latest communications equipment 
issued to them as well as equip- 
ment built by themselves. Techni- 
cal books and journals will be 
or sale. 

The show, which takes place 
from November 23rd to 26th, 
will be open from 11 a.m. until 
9 p.m. daily. 

Indian Pipeline Project 
FOR Murphy Radio Ltd. a 

£1,000,000 contract with Oil 
India Private Ltd. has recently 
been secured. An extensive 
V.H.F. radio network' is to be 
formed in North Eastern India. 
Starting at a point 100 miles 
south of the Nepal border, a 
radiophone link system will fol- 
low the route of the oil com- 
pany's pipeline over 700 miles 
of terrain which was previously 
considered impossih'e and un- 
economical to transverse with 
such means of communication. 
At intervals of about 30 miles 
along the eastward -bound net- 
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work, Murphy radio stations 
will be installed to give a total 
of 36 communication channels 
along the pipeline route. These 
radio stations will be close to 
pumping houses so that oil -flow 
statistics as well as speech may 
be relayed easily along any one 
of these channels. 
Parametric Amplifier 
RECENTLY developed by Mar - 

coni's for use with their 
range of 50cm radar is a para- 
metric amplifier. A fully coherent 
pump frequency is incorporated 
and the tube itself and its 
solenoid are manufactured by the 
English Electric Valve Co. (also 
of Chelmsford), Marconi asso- 
ciates within the English Electric 
Group of Companies. 
Aircraft Teat Bed for Electric 

Equip ment 

AMIRAGE IV jet aircraft 
carried a Marconi Döppler 

navigator at twice the speed of 
sound recently, while testing this 
piece of equipment. The Générale 
Aéronautique Marcel Dassault, 
who have recently ordered this 
type of navigating equipment, 
were testing its accuracy under 
conditions likely to be experi- 
enced in their aircraft. 
Student's Visit to Sweden 
¡OR 27- year -old post -graduate 

student John Beal, B.Sc., 
next month sees the beginning of 
an educational visit to Sweden. 
Sponsored by the journals, 
" British Communications and 
Electronics ", " British Power 
Engineering " and " Nuclear 
Engineering ", he will visit 
various Swedish research estab- 
lishments. 
Travelling Wave Tube 
A CONTRACT worth 2 million 

dollars for the supply of 
Travelling Wave Tubes to The 
Radio Corporation of America 
has been awarded to Mullard 
Ltd. These tubes are intended for 
use in a new multi -channel radio 
communication system. 

A travelling wave tube is a 
special type of electronic valve 
providing useful wide -band 
amplification at frequencies well 
beyond those at which conven- 
tional valves can function suc- 
cessfully. Mullard have extensive 
experience in the development of 
these and other special types of 
electronic tubes for communica- 
tions systems. 

The tubes to be supplied to 
R.C.A. were, in fact, developed 
by Mullard Research Labora- 
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tories and will be manufactured 
at the Company's Transmitting 
and Microwave Valve Plant at 
Waddon, Surrey. First shipments 
are expected to be made in May 
1961. 

£250,000 Contract for 
Solartron Oscilloscopes 

CONTRACTS totalling £250.000 
for the supply of Solartron 

Oscilloscopes to the Admiralty 
and Ministy of Aviation have 
been awarded to Solartron Lab- 
oratory Instruments, Ltd., a sub- 
sidiary of the Solartron S o l a r 
Electronic Group Ltd., Farn- 
borough. The oscilloscopes are 
the Solartron Double -Beam 
Oscilloscope Type CD. 7115.2, 
the Precision Measuring Oscillo- 
scope Type CD. 643S.2, and the 
General Purpose Oscilloscope 
Type CD. 5235.2. 

in recent years. Over 300 firms 
displayed their products at the 
1960 exhibition. occupying 
500,000sq. ft of space with- 
in the hall and extending 
into the forecourt to provide a 
spacious outdoor demonstration 
area. 

Record numbers of visitors 
came to the 1960 show and 
placed orders amounting to 
millions of pounds. Overseas 
visitors, 45 per cent greater in 
number than on any previous 
occasions, came from 77 different 
countries. 

First Electronic Newspaper 
A BEACONSFIELD man, 44- 

year -old Mr Cyril Gee, of 
Hogback Wood Road, recently 
made newspaper history. 

He is the managing editor of 
Europe's first newspaper devoted 

A parametric amplifier for use with their range of 50cm radar 
has been developed by Marconi's. The above illustration shows 
the parametric amplifier tube and solenoid with associated 
baluns (balance -to- unbalance transformers) and coaxial lines. 

Mechanical Handling 
Exhibition 

THE next Mechanical Handling 
Exhibition - the world's 

largest display of all classes of 
industrial labour- saving and 
ancillary equipment -is to be 
held at Earls Court, London, 
England, from 8 to 18 May, 1962. 

It will be the eighth in the 
series of this biennial exhibition 
which started in 1948. Its growth, 
both in influence and attendance, 
reflects the spectacular develop- 
ment of industrial mechanisation 

to electronics -one of the world's 
fastest -growing industries. 

Titled " Electronics Weekly ", 
the new 24 -page newspaper was 
launched by Heywood and 
Company at a Savoy Hotel, 
London, reception on September 
6. 

Mr. Gee is well- known as 
founder -editor of " British Com- 
munications and Electronics ". 

His new venture, " Electronics 
Weekly ", will cover the scientific, 
technical, commercial, economic. 
financial and statistical aspects of 
electronics. 

s 
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Radio Construction for the 
No. 2 -A SIMPLE CRYSTAL RECEIVER 

EVERY beginner should try to acquire, as soon 
as possible, a knowledge of the symbols used 
in the theoretical drawings of circuits. These 

are conventional signs which have evolved from 
pictures of the components, and 
save time and trouble in electrical 
diagrams and illustrations. 

Electrical Notation 
All the symbols which should be 

memorised first by the beginner 
appear in Fig. 1(a) and this dia- 
gram should be carefully compared 
with Fig. 1(b), which is a practical 
form of the same circuit. This 
illustration shows the proposed 
layout of the parts as described in 
the first instalment of this article. 
It need not be followed too 
precisely; in fact, the receiver, like 
most circuits, will work in any sort 
of physical arrangement, provided 
the electrical connections are a 
true likeness of the original. 

Fig. 1(b) does not show an actual 
aerial or earth, but this receiver, 
whose only source of power is the 
minute amount of current set up 
in the circuit by the transmitter 
many miles away, will only func- 
tion with a good aerial and earth. 

The Aerial 
A " good aerial " need only be a length of 

strong copper wire, preferably insulated, as long 
and as high as possible. The great majority of 
"crystal" receivers use a wire from the house 

Beginner 
By D. B. Kidd 

tied to a foot or two of non -conducting material 
(nylon fishing line is perfect, but waxed string will 
do), and this in turn tied to the support. Where 
the wire passes into the house, a short length of 

Fig. 1(b). Practical layout of the 
symbols corresponding to 

Fig. 1(a).- Circuit of the simple crystal receiver. 
window to some high object (a pole, a tree or the 
top of another building). It is important that the a ire should not make electrical contact with any- 
thing between its far end and the point where it 
is coupled to the receiver. With modern plastic - 
covered wire, this warning may be safely ignored. 
but if bare wire is used for the aerial, the follow- 
ing simple precautions should be taken. i he far end of the wire should not be tied 
directly to its support. Instead, it should be 

t 

circuit in 
the parts 

Fig. 1(a), with the 
indicated. 

plastic sleeving should be slipped over it at any 
point of contact with walls, window frames, 
sills, etc. 

The Earth Line 
The earth line consists of a length of stout 

copper wire leading, as directly as possible, from 
the receiver to the ground. It should be anchored 
there by soldering (or bolting tightly with a brass 
nut and bolt) to a fair -sized metal object. A 
copper rod or tube is ideal, but a large tin -can, 
filled with soil and buried completely works very 
well. 

Beginners who cannot arrange an earth line of 
this sort need not despair. A stout copper wire 
led to the nearest cold water pipe will nearly 
always give a good earth connection, provided the 
bared end of the wire is tightly bound or clamped 
to clean metal. Any paint or corrosion can easily 
be removed with a file or coarse sandpaper from 
an inch or so of the pipe and contact may then 
be made satisfactorily. Provided the earth line 
is a good one, indoor aerials will sometimes work. 

Assuming the reader has solved these problems 
and has also acquired a pair of high impedance 
headphones, the parts listed in the last instalment 
may now be mounted on the board. 
Mounting the Tuning Condenser 

The variable or " tuning " condenser should he 
fixed to the panel by boring a hole. -}in. in 
diameter, in the centre of it. The threaded bear- 
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ing should then be passed through the panel and 
secured by the nut provided. A knob is fitted 
tightly to the spindle. If the reader is using an 
old air- spaced . ondenser, he will have to make 
his own arrangements for fixing it somewhere on 
the board. The air- spaced type are generally con- 
sidered superior in performance and for the 
beginner they have the added advantage of show- 
ing the opening and closing effect of the vanes. 
This is almost impossible to observe in the solid 
dielectric type. 

i:ï?; .... ..... 

F;g. 2(a). A modified circuit with tappings on 
the coil. 

For this receiver, six brass woodscrews and 
washers will be required in the construction. They 
should be set out as shown in Fig. 1(b), after the 
washers have been burnished on both faces with 
the " flour " grade glasspaper. Lengths of con- 
necting wire are now measured as required and 
the last half -inch or so bared and curled clockwise 
round the screws beneath the washers. Provided 
the washer has been well burnished, this method 
of wiring results in a contact resistance of only 
a fraction of an ohm. if more than one wire is 
clamped at the same point the pressure is less and 
the resistance rises somewhat, but is still very 
small. if a screw fails to grip easily, a new place 
should be found for it immediately, as low 
pressures lead to hidden resistances and poor 
contacts. 

The tuning condenser used is provided with two 
small nuts to secure the ends of the wires. These 
should be tightened very firmly, using a pair of 
pliers if necessary. 

The two terminals on the right of Fig. 1(b) are 
small hexagonal sockets, obtainable from a well - 
known chain store. They will fit tightly into two 
hin. holes drilled in the board. As Ain. is 
perhaps an awkward size of drill, the reader may 
care to use a lin. drill, then enlarge the hole 
slightly. The bared end of each connecting wire 
is passed through the slot in the threaded brass 
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tube and the plastic portion screwed down on to 
it. These sockets will accommodate any small 
wander plug, and if the headphones are not so 
equipped, a couple of these will have to be 
procured and fitted. 

The position of the various components should be 
clear enough from Fig. 1(b), the smaller ones being 
labelled as an additional help. It does not matter 
which way round the crystal diode is mounted in 
this circuit, though in some circuits it is critical. 

Winding the Coil 
All that remains to be done now is to wind the 

coil and fasten the aerial and earth leads to the 
two screws on the extreme left of the board. In 
order to save coil wire and space, and to guaran- 
tee a fair performance, the coil is wound on a 
ferrite core which may be any scrap of ferrite 
rod at least lain. in length. 

All the coils mentioned in this series will be 
" pile wound "; that is to say, the turns will be 
restricted to a small length of the core, in this 
case the middle half -inch of the piece of ferrite. 
A small piece of fin. wide adhesive cellophane 
tape is wrapped round the middle of the ferrite 
and will act as a guide in winding the coil and 
none of the turns should be allowed to stray out- 
side this band. Leaving six inches or so free to 
connect with, the coil wire is now wound on to 
the guide band, the first turn being trapped by 
the succeeding turns as soon as possible. After 
15 turns, wound with an even tension, have 
been completed, a loop about three inches long 
should be twisted in the wire near the core, then 
winding recommenced. This loop is to form the 
aerial " tapping " as shown in Figs. 1(b) and 1(a). 
A further 45 turns (60 turns in all) are wound in 
the same way, then the coil wire is cut, leaving 
about bin. to spare. The windings are secured 
with another band of Sellotape wrapped on very 
tightly. 

The enamel must 
now be removed from 
the ends of the three 
wires. This is best 
carried out by draw- 
ing the ends gently 
through a small piece 
of the " flour grade " 
glasspaper , f o l d e d 
with the rough surface 
inwards. When the 
ends of the three 
wires appear bright 
from all points of 
view they can be con- 
nected, the beginning 
of the coil going to 
the screw labelled (2) 
of the coil to (1) and 
aerial screw (top left). 

The Completed Set 
When the aerial and earth leads have been con- 

nected, and the ends of the ferrite rod secured 
in the two small tool -clips previously listed, the 
receiver is complete. On plugging in the head- 
phones and turning the tuning knob medium -wave 
stations should be heard. 

The reader is now in a position to carry out a 
few experiments with the receiver. First, the total 

Fig. 2(b). -The theoreti- 
cal circuit corresponding 

to Fig. 2(a). 
in the illustration, the end 
the " tapping " loop to the 
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number of turns can be altered. The number. of 
turns chosen, namely 60, is adequate for coverage 
of the medium waveband using a piece of ferrite 
1 zin. long. As the length of the ferrite rod 
increases, so the number of turns needed becomes 
less, falling to about 45 turns by the time an 8in. 
length is reached. By increasing the number of 
turns the average wavelength which can be 
received will lengthen roughly in proportion to the 
number of turns. An application of this rule is as follows: 

The centre of the medium waveband is about 
280m and the middle of the long waveband is 
about 1,376m, that is, about five times as large. 
So if 60 turns gives a correct medium waveband 
covering, then 5 X 60 = 300 turns will be about 
correct for a long waveband coil. 

A Multi -Band Receiver 
A multi -band receiver can easily be constructed 

4by making a number of tappings on the coil, then 
' ,shorting out " those which are not wanted for 
tuning. Fig. 2(b) shows this in diagram form and 
Fig. 2(a) as a practical layout. 

Fig. 3(a). -The modified receiver with tappings 
for both diodes and the aerial. 

Four extra sockets are arranged as shown, the 
' beginning of the coil going to screw (2) as before 
and the 15th turn to the aerial in the form of 
a looped " tapping " as previously described. Other 
tappings go to the lower three sockets and the end 
of the coil to the uppermost socket of the row. 
This socket has a length of wire with a " free " 
plug attached, and is also joined by a wire to 
screw (1) as labelled. Different wavebands are 
selected by plugging into one of the four sockets. 

As tuning condensers of the ordinary sort tune 
over a range of roughly 3 : 1 in wavelength. the 
tappings are best arranged by multiplying suces- 
sively by this number. For instance, if the first 
tapping chosen is 20 turns, then the second socket 
up should be connected to a 60 -turn tapping 
(20 X 3), the third up to a tapping at 180 turns 
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(60 x 3), and the uppermost socket to the end of 
the coil at 540 turns (180 x 3). 

Beginners can gain valuable experience by 
listening carefully on a number of wavebands in 
this way, especially after dark. A paper disc 
stuck on the panel behind the pointer knob can 
be used to mark the 
points at which various 
stations were heard. 
These can be inked in 
four colours, correspond- 
ing to four differently 
coloured sockets. 

The aerial tapping has 
been given as 15 turns 
from the earth end 
(beginning of the coil), 
but this tapping is best 
determined by experi- 
ment. The choice of an 
aerial tapping will decide 
the loudness at which the 
station is heard (i.e., the 
receiver's sensitivity) and 
the ability of the set to 
separate stations (i.e., its selectivity). For such 
an experiment, a row of sockets is arranged as 
before, connected to various tappings on the coil. 
Into these sockets a " free " plug, on a length of 
wire from the aerial screw, is inserted. There is 
no reason why one single row of sockets should 
not be used for both plugs, and Figs. 3(a) and 
3(b) show just such an arrangement, the tappings 
being shared by both the waveband plug and the 
aerial plug. Owing to the special form of these 
wander plugs, both may occupy the same socket 
at any moment, one plug fitting into the other, 
three deep. 

In conclusion, the writer would like to point 
out that these experiments should be regarded as 
starting points. The next instalment will describe 
the construction of a one -transistor, dual -waveband 
receiver, using the same mechanical contact 
techniques. 

Fig. 3(b).- Theoretical 
circuit corresponding 

to Fig. 3(a). 

(To be continued) 

t 

SEND A "PRACTICAL" CHRISTMAS GIFT 
You're holding the ideal Christmas gift in your 

hands now. Yes, PRACTICAL WIRELESS. 
Why not send ayear's subscriptionfor this invaluable 
magazine to friends who are radio enthusiasts? It's 
a present you know they'll appreciate. And each 
new issue will be a renewal of your best wishes .. . 

month in, month out, right up until Christmas 1961! 

Simply send your friends' names and addresses, 
together with your own and remittance* to cover each 
subscription to the Subscription Manager (G.I.), 
"Practical Wireless ", Tower House, Southampton 
Street, London, W.C.2. We will dispatch first 
copies to arrive in time for Christmas, and send an 
attractive Christmas Greetings Card in your name 
to announce each gift. 

* RATES (INCLUDING POSTAGE) FOR 
ONE YEAR (12 ISSUES) : -U.K. £l.3.0, 
OVERSEAS £1.1.6, CANADA £0.19.0, U.S.A. 
$ 3.00. 
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A SMALL, SENSITIVE 

SIX -TRANSISTOR SUPERHET 

By F. N. Hart 

IN order to accommodate a larger 
loudspeaker than those usually found 
in pocket transistor radios (and thereby 

obtain better quality reception), this set was 
designed to fit into a camera case made 
by a well -known British firm. It is 5in. wide 
x 4 *in. deep x 3-fin. front to back. It is 
of an attractive plastic and has a shoulder strap. 

The inside of the case has to be reinforced 
(except for the front) with cardboard stuck on with 
a contact adhesive. 

5671 

made 

Preparing the Case 
Two pieces of the case are cut out, above the 

press stud, to form an opening, so as not to impede 
the sound. The edges are then folded in and stuck 
with the adhesive. 

The loudspeaker baffle is of ;gin. three -ply. It 
is cut to the shape of speaker, leaving a "cross" 
of the wood in the middle so as to withstand 
pressure from the press button when the lid is 
closed. These apertures are covered with a piece 

The completed receiver. 

of thin " baffle " covering material to match 
case. Drill and cut the baffle as in Fig. 3. 

The top panel is of thin bakelite, fixed partly 
by an angle bracket to the chassis, and partly held 
by the tuning condenser, which is already drilled 
to take screws, both in front and in the bottom. 

the 

The Chassis 
The chassis is made of bakelite drilled so that 

threaded brass rods can hold the 'speaker rigidly 
nin. from the chassis at the bottom. The top 
panel and chassis can be joined as soon as the 
components are assembled on them, but the loud- 
speaker and baffle should be left until all the 
wiring is completed except for the two leads from 
the output transformer. 

Fig. 1. -The circuit diagram. 
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Dril/ to suit Wevechange 
Angie Bracket Switch 

r 

L 

Hinge 

Battery 
compartment 

Volume Control 

Drill to suit - 
Ang /e Brackets 

Chassis / /eve/ 

6_ 

Cut s lots for / contacts 

Tuning Capacitor 
¿SPrnG,/e 

Tuning Capacitor 
fixing screw 

Fig. 2. -The top panel of the receive 

The top panel (Fig. 2) is now cut and drilled, 
leaving a square space to the left, for the lid of 
the battery compartment. This is 1 +in. square, 
and if the piece is cut out with a fine saw, it 
may be used as the lid, being held by a small 
brass hinge. The chassis and lid are drilled to 
take very small screws or rivets. The slot and 
screw -hole for the slider switch must now be 
drilled, counter -sinking all the screws on the panel 
so that they are hidden. At this point the panel 
may be covered with a coloured adhesive material. 

Drill the slots to take the four lugs of the 
volume control switch, which are mounted by 
bending them over outwards from the centre. Make 
the hole for tuning condenser spindle. 

Mounting the Components 
Now drill the chassis and cut a 

space in the front to allow room 
for the wave -change switch which 
is mounted on the top panel. Also 
cut the apertures for the six tran- 
sistor holders and stick them in 
place with a quick drying adhesive. 
The oscillator and I.F. coils are 
the first to be put on the chassis. 
and then the tuning condenser is 
mounted taking care to see that 
the fixing hole in the front co- 
incides with that on the panel. 

It is advisable, from time to 
time during assembly, to attach 
the top panel to the chassis to see 
that components do not foul one 
another, and that holes coincide 
with their respective brackets, etc. 

After seeing that the aerial will 
fit into its place on the holder, put 
it on one side until later. This 
holder is made from a piece of 
coil former or composition tube. 
It is packed with a grommet or a 
piece of rubber. The tube is held 
to the chassis by a small wood 
screw. 

November, 1960 

The I.F. cans each have two 
holding lugs which are passed 
through the chassis and bent 
over, forming soldering lugs. The 
earth bus -bar can be soldered to 
them as early as possible to 
secure them. 

The oscillator coil, having no 
" can ", must be an accurate fit 
and is only held in place by its 
soldering pins, but it can be 
secured by a small dab of 
adhesive. taking care not to get 
any on the pins and so impede 
soldering. These components are 
actually intended for printed 
circuits, but provide no difficulty 
when soldering. After the coils 
and transistor holders are attached, 
the trimmer gang can be screwed 
in place: one of the screws bear- 
ing a soldering tag. The padder 
condenser is left until the first 

r. and second I.F. transistor holders 
are completely wired, but it is 

supported in place by an angle bracket, 
held by a screw through a spacing bush of 
insulating material. For this reason it is as 
well to remember its position when soldering 
the holders. For safety it is a good idea to put 
a dab of nail varnish or paint on the collector side 
of these holders to ensure that the transistors are 
not inserted the wrong way round. 

Solder the earth position connections to the cans 
and the tuning condenser soldering lug on to its 
fixing screw and to the trimmer gang. It is most 
important that a very good earth is maintained. 
In fact to ensure stability, not only is a bus -bar 
from the can lugs on the back needed, to which 
all the earth ends of condensers and resistors are 

Above chassis wiring. 
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Drill fixing holes to match angle brackets 

Drill to match spacing rods 

Fig. 3. -The loudspeaker panel. 

fixed, but another earth line must be soldered to 
each can on the top side of the chassis. 

The leads from C2, C3, C7, C8, C13, C14, 
pass through the chassis, and R3 and R9 are 
mounted vertically to save space. R18 has one 
lead passing through to join the emitters of tran- 
sistors T5 and T6, the other end going to the trim- 
mer earth lug. R6 is mounted on top of its block- 
ing condenser C5 (212F). The remaining resistors 
and condensers are mounted and soldered on the 
inside. 

When the battery compartment (Fig. 5) is firmly 
stuck, the I.F. transformers can be mounted. They 
have at each end, a lug which should be pushed 
through slits cut in the cardboard and bent over. 
A four tag soldering bar should 
be stuck on to the bottom or 
secured with a short screw, 
taking care it does not protrude 
inside and interfere with easy 
insertion of the battery. 

Solder the positive and nega- 
tive wires first, as they should 
go flush against the chassis to 
leave room for leads to resis- 
tors and condensers, and solder 
the earth ends of these com- 
ponents. In the model, the 
earth ends of C4, C9, and CIO 
are soldered direct on to the 
bottom of the tuning condenser, 
but care must be taken to en- 
sure a clean joint by scraping 
it well. Leads can be anchored 
where necessary by passing 
them through twice and solder- 
ing, when using the loudspeaker 
fret as chassis. 

From time to time, when sold- 
ering, make sure that the loud- 
speaker on the baffle does not 
foul anything. As a precaution 
against any shorting, cover the 
metal part of the magnet case 
with Sellotape. Now mount 
and solder the padder. 

r- 
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COMPONENTS LIST 

Ferrite Rod 4in. Long. M. W. Coil FRM2 (Teletron). 
L. W. Coil TL (Teletron). 
2 -gang tuning condenser (365pF). 
2 Trimmer condensers (60 + 60pF). 

1 Padder condenser (200pF). 
1 Oscillator Coil P50 /2. 
2 I.F. Coils P50/2 (Weymouth). 
I 3rd I.F. Coil P50 /3. 
1 Driver Transformer D131 (Ardente). 
I Output Class B Transformer 0132 (Ardente). 
I Slider Switch D.P.-D.T. and holding screws. 
Battery 9V PP6 Clips. 
Resistors and condensers as in circuit. 
Transistors. 
I Ediswan XAI04. 
2 Mullard 0C45. 
I Red Spot XB104. 
2 Matched XBIO4 or 2 matched OC72 Mullard. 
I Diode 0A70 Mullard. 
I sub -miniature volume control (5k) with switch (hearing 

aid type). 
Top panel mounting. 
3 1in. 30 loudspeaker (Elac). 
Kodak camera case No. 912. 
I tuning knob. 
22 s.w.g. wire, sleeving 4 colours. 
Paxolin: 41 x 3; x kin. (for panel). 
Paxolin: 4f z 3f x hin. (for chassis). 
4 small single -hole brackets: in. wide and fin. each arm. 
I piece ifwin. three -ply 4f z 3}in.for baffle. 
Small brass hinge for battery compartment lid. 
4 rivets or small screws for the hinge. 
Adhesive plastic sheet. 
Thin L.S. covering material (4f z 31in.). 
2 brass threaded rods with brass nuts (8) 21in. long. 
Sundry small screws and nuts. 
I coil former or composition tube to fit ferrita rod at 

centre. 
6 transistor holders. 
I small 4 -tag soldering strip and 2 or 3 separate tags. 
Sellotape. 

Ferrite Rod 
Aerial 

nnli,liiiilllll 

uuuuuunm vmuuuuuo-r 

Tuning capacitor 
fixing screw and 

earthing tag 

P50/3 

Colour 
spot 

Spacing rod sockets 

Fig. 4. Above chassis layout. 
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Pin 6 
Osciiiator coli 

-ve /!nt hit con 

T2 Base m 
C6 

White spot 
P50/2 
FT/ 

C4 R5 

Fig 6. -Coil 
Resistors R4, R5, R7, R13, R19, and the posi- 

tive end of the diode, are the last to be mounted 
and soldered. Insert the ferrite rod into the holder. 
Slip on the coils and solder the leads. 

Solder on the battery leads. making sure that 
they are long enough to allow for the battery to 
be inserted after the clips have been put on. The 
surplus is tucked in under the lid. 

Testing 
When the set is ready for testing, see that the 

loudspeaker and baffle fit neatly into position. 
Then remove the spacing rods leaving only the 
left -hand, front, angle- bracket, fixing screws hold- 
ing the baffle to the panel. Now provided that 
enough lead is left loose from the output trans- 
former after soldering, the loudspeaker can be 
moved freely. 

Insert transistors into their holders, and ensure 
that the battery switch is off and the wave change 
switch on the medium wave. Now switch on. 

Bend down end /I Side 
stick to top pane/ i 

Bend up 

Cut-out to deer 
L.S. 

Side 

Bend down end 
stick to top pane/ 

r 
,L 

S /its to ho /d 
capacitor leads 

Slits to hold 
TR? 

1-.---Bend up 
X 

TRI 

Slits to hot 
TRY 

Tagstr/p 

2 4 4 

Bend up and 
stick to side X 

Material 
11 

6 cardboard 

BOttOm 

+ - TP2 primary 

Ftg. 5. -The battery compartment. 

72 
Co / lector 

White spot 
P50/2 
IFT.2 

November, 1960 

73 
Conector 

-ve line /nt con 

P7, C/S 
C7,R9 0A70 -ve tee line 

Blue spot 
P50/3 
IFT3 

connections. 

The coils are pre -set by the makers and should 
only need a slight adjustment when a station is 
heard. Turn the set, when the signal is powerful, 
to the position of weakest reception, thus prevent- 
ing automatic gain control masking effects of 
adjustment. 

Normal trimming practice is used, moving the 
aerial coil to the strongest position on the lower 
frequencies, and adjusting the trimmers' for the 
highest. 

A rear view of the set. 

It there is any instability when the intermediate 
frequencies are in harmony, the neutralising chain 
C6. R8, C18 needs variation.. The coil makers 
specify a resistance about 2.7k between base of T2 
and C6, but this was found to be unnecessary. 
Variation of the values of these resistors should 
clear up the instability. In the model, however, an 
extra heavy earth lead from the trimmer to the 
tuning condenser was needed. 

Long Wave Adjustment 
The long -wave adjustment is easy, but if near a 

powerful medium wave transmitter, there may be 
some break through, on to the long wave band, 
and care should be taken that this is not being 
used for adjustment purposes. 

When testing is finished, switch off and remove 
the battery. Fa.teu the loudspeaker baffle to the 
remainde- of the set and carefully insert into the 
case. Replace the battery and the set is ready 
for use. 
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Selecting Output 
Transformers 

CALCULATING THE TURNS RATIO 

By J. Gray 

FOR proper results, the output transformer used 
to couple the speaker to a receiver or amplifier 
should be of the correct type. Choosing a 

transformer for this purpose need not present any 
difficulty when the method of finding its ratio is 
known, as it is on this point that an error is most 
likely to be made. 

Most loudspeakers have an impedance of only 
a few ohms, while the optimum load (or best anode 
impedance for a valve) is usually several thousand 
ohms. To obtain an impedance match from valve 
to speaker, a step -down transformer is therefore 
required. The primary, or large winding, is con- 
nected from anode to high tension positive, as in 

Fig. 1, and the secondary is wired to the speaker. 
The transformer ratio can be found by dividing 

the optimum load of the valve by the speaker 
speech coil impedance, and finding the square root. 
That is: 

Ratio = v/( Optimum Load ) 
: 

`Speaker Impedance/ 

As an example, assume the optimum load for 
the output valve is 5,00052, and the ratio to match 
a 252 speaker is to be found. 

(5' ZO) : 1=4/(2,500): 1=50:1 

The required ratio is thus 50:1. 
The optimum loads to be used with various 

output valves are listed by the valve manufacturer. 
Speaker manufacturers also give the impedance of 
their speakers, and the correct transformer ratio 
can thus be worked out. 

For all ordinary pur- 
poses, the ratio is not 
highly critical, and good 
results will be obtained 
with a transformer having I ,Secondary 
a ratio fairly near that 
actually needed. But a 
very great departure from 
the correct ratio should be 
avoided, because the qual- 
ity of reproduction will 1 - Primary 
begin to fall. 

The optimum load 
depends to some extent on 
the anode voltage, and is 
usually given for a typical 

Fig. 1.- Single output 
valve with speaker 

transformer. 

HT.fi 

To Speaker 

voltage. To avoid the need for calculation, Table I 
(overleaf) may be used. This shows popular battery 
and mains output valves, the anode voltages at 
which they would most likely be used, and the 
optimum load and transformer ratio for 2 to 312 

speakers and 150 speakers. It is thus only neces- 
sary to look up the ratio required for the valves 
listed in the table. 

It will be observed that a possible cause of mis- 
matching can arise if a 2 On speaker is used instead 
of a 1552 model. Very many speakers are of 
approximately 2/311 impedance, but numerous 
models of other impedance are also made. It is 
thus wise to ascertain the speaker speech coil 
impedance, especially with miniature speakers, 
large " quality " units, or any other type of repro- 
ducer where the more usual 21312 impedance may 
not be used. 
Push -Pull Circuits 

When two valves are used in a push -pull circuit, 
a centre tapped transformer is required, as shown 

in Fig 2. The optimum 
load impedance for the 
complete stage may 
then be given as from 
anode to anode. For 
example, if each valve, 
used alone, had an opti- 
mum load of 5,00012, 
the anode - to - anode 
impedance, with the 

H.T+ /SQ valves working in the 
30 same way but together 

in push -pull, would be 
l0,0000. The total ratio 
of the transformer 
would Buis be twice that 
of the circuit in Fig. 1, 
so that each valve 
would have the same 
load, with only one - 
half of the primary. 

Fig. 2.- Push -pull out- With valves in push - 
put and optional speaker Pull, the actual load 

tappings. depends on operating 
conditions. It is thus 

wise to take the figure from the maker's data, and 
to choose the transformer to suit. 

Some transformers have various tappings, so that 
a number of ratios can be selected. If so, choose 
the tags from the maker's instructions, or use those 
found to give best quality and volume. There may 
also be optional secondary connections, as shown 
in Fig. 2 In this case, those used should suit the 
speaker impedance. 
Current Carrying Capacity 

With battery valves, an anode current of some 
IOmA or so may not be exceeded, and the trans- 
former primary may be wound with fine wire, 
especially with midget components. Such trans- 
formers are not suitable for mains valves, where 
the anode current will often be some 30 to 60mA, 
in average receivers and amplifiers. For mains 
valves, it is thus necessary to use a larger trans- 
former, so that the primary can carry the current 
which must pass. Such transformers are listed as 
" mains output valve " transformers; or the actual 
current carrying capacity of the primary may be 
given. For average equipment, a transformer able 
to carry 60mA will be large enough. 
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TABLE 1. 

OUTPUT TRANSFORMER RATIOS. 

Valve. 

3V4 

Anode Voltage. 
(V) 
90 

Optimum Load 

10.000 

Ratio. 
2/3f2 

speaker. 
64:1 

1512 
speaker. 

25:1 
3S4, 1S4 J 67} 5.000 45 :1 18:1 

90 8,000 58:1 23:1 
6AQ5, 6BW6, 6V6, 

7C5, 9BW6, 250 5.00% 45:1 18:1 
19ÁQ5 

6F6 250 7.000 54:1 21:1 
6L6 250 2,500 32:1 13:1 
12A6 

25A6G 
350 
180 

4,200 
8,000 

'42:1 
58:1 

17:1 
23:1 

25L6 135 4,000 40:1 16:1 
35L6 200 3,000 35:1 14:1 

200 4,500 43:1 17:1 

With high -power amplifiers, or any equipment 
using very large output valves, currents of 100mA 
or more may be encountered. It is then necessary 
to use a larger transformer to suit. 

Transformer Quality 
With ordinary receivers and amplifiers of popular 

type, the relatively inexpensive transformers will 
be satisfactory. But with special equipment, such 
as " quality " amplifiers, a particular transformer 
may be specified. If so, it should be used if 
possible, because the more expensive type of trans- 
former may have sectional windings, balanced 
construction, or other features intended to avoid 
phase shift or other limitations of small trans- 
formers. For the same reason, where a particular 
ratio or component is specified in a circuit employ- 
ing negative feedback, this should be followed. If 
not, phase shift may result in some frequencies 
.not being at 180deg in the negative feedback loop, 
or the drop in effective output impedance, resulting 
from the feedback, may not be taken into account. 

The ratios in Table I therefore apply to valves 
used in ordinary circuits of straightforward type, 
and with the valves wired for operation in the 
normal way -that is, as tetrodes or pentodes. If 
the valves are triode connected for any reason 
(screen grid and anode employed together as anode) 
then the optimum load will be reduced. A trans- 
former of lower ratio would then be necessary. 

Transformer Connections 
It is worth noting that the resistance reading 

which would be obtdined with a D.C. meter does 
not show what the transformer impedance is. For 
example, a 5,00011 transformer may have a D.C. 
resistance of only a few hundred ohms, depending 
on the gauge of wire with which it is wound. In 
the same way' a 2/30 secondary may have a D.C. 
resistance of only a fraction of an ohm. 

D.C. readings will, however, allow primary and 
secondary to be correctly identified, if necessary. 
In the case of a surplus or unmarked transformer, 
such readings. will also allow the relative positions 
of taps or a centre -tap to be located. 

Flight Deck Communications System 
AFLIGHT deck communications system designed 

to permit voice communication between a 
flight deck control centre of an aircraft -carrier 

and flight deck crews has been developed by the 
Telecommunications Division of The Plessey Com- 
pany Ltd. on behalf of and in conjunction with the 
Admiralty. Normally. direct voice communication 
on the flight deck is impossible due to aircraft noise 
and to ear protectors that are worn by crew members. 

This system enables the controller to transmit 
orders over a broadast channel at audio frequencies. 
The signals are fed into a magnetic coupling loop 
encircling the flight deck of the aircraft carrier. Crew 
members carry a receiver that picks up the audio 
signals, amplifies and feeds them to an earphone 
built in the ear -protector. 

Key members of the flight -deck crews are able to 
talk back to the control centre by means of a V.H.F. 
radio transmitter which is carried clipped to the 
receiver. 

Fully transistorised, the miniature portable equip - 
ment is battery operated and protected by a nylon 
cover. 

Audio Broadcast Channel 
The audio signal for the broadcast channel is 

selected from one of three input points: a local 
microphone, a remote microphone, qr the talk -back 
channel. 

After amplification by a microphone pre- amplifier, 
the audio signals are mixed with a signal which is used 
for AGC and the combined signal is fed to the power 
amplifier. 

The receiver pick -up coil consists of a potted ferrite 
inductor which receives the combined audio -frequency 
and AGC signals from the broadcast loop. 

After amplification the audio signal is, separated 
in a low -pass filter and applied to the output stage 
which drives the headset. 

Talk Back Channel 
Talk back from the crew to control is effected by 

means of a V.H.F. radio link. Key members of the 
crew each carry a transistorised transmitter which is 
mechanically joined to the broadcast channel 
receiver. 

The microphone input is amplified by two common 
emitter stages and fed via an emitter -follower to 
modulate the output of the transmitter 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £13.6.8 (P. & P. 10/ -) 

Some dusty (but working, chassis at 210 (carr. 10, -). 
Tapped input Z13-225 v. and 226 -258 v. A,C. ONLY. 
Chassis size 15 x 61 x 511n. high. New manufacture. 12 mths. guarantee. 
Dial 146 x 4in. in black and yellow. 
Pick -up. Extension Speaker. Ae., E., and Dipole sockets. Five "piano" 
push buttons -OFF L.W., M.W., F.M. and Gram. Aligned and tested. 
With all valves and O.P. Transformer. Tone Control Fitted. 
Covers 1,000 -1,900 M.; 200 -500 M.; 88-89 Mc/s. 
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, EC085. 
Speaker and Cabinet to fit chassis (table model). 47,8. 
10 x din. ELLIPTICAL SPEAKER. 20, -, to purchasers of this chassis. 
TERMS:- (Chassis) 24.16.8 down . 10/- carr. and 6 Monthly Payments 
of 30,-, or with Cabinet and Speaker 25.9.E down and 7 Monthly Pay- 
ments 21.12.2. 

COSSOR /EMI 101n. TV tube type 108K. Brand new and boxed. 
ONLY 30/- (cary. 3/6). 

BATTERY ELIMINATOR. Converts your Battery Set to 
Mains. For 4 Low Consumption Valves (96 range). 90 v. 15 mA, 
and 1.4 v. 125 mA, 42 8 (2,6 post). 200 -250 v. A.C. Size 51 x 31 x Sin. 
Also for 250 mA, 1.4 v. and 90 v. 15 mA at same price. Specify 
which. or give Valve Line -up. 

50 SILVERED MICA AND CERAMIC CONDENSERS. 
50 RESISTORS, 5/-, ALL DIFFERENT VALUES. 
21 TUBULAR CONDENSERS (7 values 0.001 to 0.1 md), 4/6. 

BATTERY OPERATED 
TRANSISTOR RECORD 

PLAYER KIT 
£5.19.6 (3 /6 P. & P., 

Cossor printed circuit 4- transistor 
amplifier; Garrard 45 r.p.m. oattery 
player type BAI; speed control 
Cabinet size 11 x 9 x 51n.; less than 
861b. inc. batteries. Requires two 
Ever Ready AD28 batteries. State 
oolour- red/cream or blue /cream. 

"READY TO USE" ITA 
CONVERTER 

Separate gain controls. Valves PCF80 
and PCC84. Switch position ITA (1)- 
ITA (2) -BBC. Bakerlite moulded cabinet 
86 x 4 x lin. 25.5.0. P. & P. 3, -. 

3 -VALVE AMPLIFIER (INC. 
o RECT.). Capable 01 giving 6 watts. 

Mains and output transformers. 
Valves ECC81, EL84, and kZ60 i 

o Controls volume, bass and treble. 
00,00 switch. Fully guaranteed. 
Chassis size 61 x 3 x 2*In. Olin. round or 
7 x 41n. elliptical speaker, state which. 

Not suitable for microphone input. 

67/- (3/- p. & p.) 

TAPE RECORDER ASSEMBLED 
TO B.S.R. MONARDECK 

A QUALITY ARTICLE. 
Valves EZ80, ECC83, ECL82, 
DM70. Acos Crystal "mike ", 
850ft. Tape and extra spools. 
311n./sec. Mike and Radio 
inputs; Vol. on/off tone. 
Ext. L.S. and Monitor. Fast 
forward and reverse. Cannot 
be accidentally erased. Magic 
Eye Indicator. 7 x 4in. 
Speaker. Four separate 
chassis assembled to base of 

the Monardeck to fit into cabinet of 14 x Ili x 7io. 
PRICE for Recorder and Deck Assembly. as above (without 
Cabinet). 216.10.0 (10,- p. & p.). Cabinet 23 (5,- carriage). 

Enouiries invited for ans of the parts. 
See additional advertisement on page 620 

LISTEN 
WITHOUT INTERFERENCE 

Fully built V.H.F., F.M. Set for 
28.8.0 (3/- post). Covers 88 -98 Mc /sec. 
Wired, aligned and tested. /dullard 
permeability tuner and 4 valves 
(ECC85, ECL82 and two EF91), with 
mains transformer. Cheap room 
dipole, 10, -. 300 ohm twin feeder, 
8d. yd. All with 12 months' guarantee. i al li' f / ' - 

/tr 
j i.,l1 1 t -t1 

` 

Volutile Con /rul, On 0,1 switch. 
Guaranteed. two Knobs supplied. 
Stereo. ONLY 57/ -, 

GRAMOPHONE 
AMPLIFIER with 51n. 
SPEAKER. On Fabric- 
covered Baffle 126 x 5m. 
Mains and Output Trans - 
tormera. EZ40 Rectifier. 
and EL41 Valve. Tone and 

Plenty of Volume. Fully 
Ready to play. Useful for 
post 3/- 

BEREC BATTERY RADIO IN 
MAKER'S CARTON. Valves 
DK96, DF96, DAF96, DL96. Requires 
Ever Ready battery 5103 or battery 
&1m. for converting to mains 
operation -see adjacent item. Two 
Short Wavebands 2.5 to 7 Mas and 
U.S to 17 Mas. Cabinet 12 x 76 x 8in. 
ONLY 25 (2,6 p. & p.); MW and SW 

ÑW 26 (plus 
2/6 

p. & p.).) 
LW and 

Available as kits. 

AUTOMATIC RECORD 
CHANGERS COLLARO 
CONQUEST with manual play 
also. 4- speed, A.C. mains 200 
250 v.. see illus. 

£7.10.0 (5,- P. & P.) 

B.S.R. UAS 4 -speed auto- 
changer, 28.10.0 (5,- carr.) or 
with Stereo Head. 26.12.6 (5/- 
carr.) 
All with Crystal Turnover Head. 

ALL ITEMS GUARANTEED T 2 MONTHS- B.V.A. VALVES 

above items tems and others. 
do) 

AllrNew Goods. 
illustrated 

eliivercatalogue y returnthe 

Terms:-One-third othly payments. Postage with down payment (C 
four 

extra). 
SEE SPECIAL TERMS FOR A.M. /F.M. CHASSIS AND TAPE 
RECORDER. 
Posted Orders to Camberley Please. 

GLADSTONE RADIO 58A HIGH STREET, CAMBERLEY, SURREY. Tel. 22791 

Also at 3 Church Road, Lawrence Hill, Bristol 5 and 247 New Road, Portsmouth, Hanta 
Camberley closed Saturdays. Bristol and Portsmouth closed Wed., afternoons. 
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"WE COULD BLIND YOU WITH SCIENCE" 
MAXI ~Q on the technical superiority of our coils but 

J REGD. are sure you would prefer us just to say 
Coverage from 3.8 to 2,000 metres in 7 ranges - 
Each coil is packed in an aluminium container 
which may be used as a screening can for the 
coil itself -Brass threaded adjustable iron 
cores -Colour coded moulded polystyrene 
formers -Chassis /Plug -in Technical Bulletin 
DTB.1 1/6 -Dual Purpose Technical Bulletin, 
DTB.4 I /6- Colour Code Identified Coils: 
BLUE Signal Grid Coil with Aerial Coupling 
winding -YELLOW Signal Grid Coil with 
intervalve coupling winding -GREEN Grid Coil 
with reaction and coupling windings -RED 
Superhet Oscillator for I.F. of 465 Kc /s -WHITE 
Superhet Oscillator for 1.6 Mt: /s. Prices range 
from 4/I to 4/9 each. Five Colour Glass Scale, 
Back Plate, Pointer, Pulleys and Cord for use 
with 315pF tuning condensers. Coverage (1) 
150-400 Kc /s; (2) 530 -1600 Kc /s; (3) 1.5-4 Mc /s; 
(4) 4-12 Me /s; (5) 10-30 Mc /s; Price 15/ -. 

" WE GUARANTEE THEM "! 

ssWNt 

\ 'A DIA. 
HOLE 
FIXING 

Met 
ae%ä: I ll I I 

=_', __. 

I --0CT4t Í79A V/NOLDER 
0/1101. DEN / 

gusagjs 

t.I.AXi-U 4 rii S MINiATIFFLE DUAL . MA lc.,lt' iI- ÏAI { L ,IN 1Pf 
_ 

PURPOSE CUM; C!{A5.1_, M(;11NTINE. .. 

GENERAL CATALOGUE covering full range of components .send 1/4d. In stamps or P.O. PLEASE SEND S.A.E. WITH ALL ENQUIRIES. 

DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

be TRANSISTOR-WISE! be POCKET-WISE! 
"RECO" MIDDY THREE 
(Medium and Long Waves.) Variable regen. 
control. Vari Q Ferrite Rod Aerial. 
Complete Kit with EDISWAN TRANSIS- 
TOR, and easy -build plans and miniature 
speaker 49'6, with "Sonotone" dynamic 
earpiece 55 / -, post 1/6. Battery I / -. 

"RECO" PUSH -PULL FOUR 
TRANSISTOR KIT 

(Medium and Long Waves with two 5/W Coils FREE upon re- - quest.) Case size as PPS. New improved 
circuit. Sin. High Grade Moving Coil 
Speaker. Bias sensitivity volume con- 
trol. Ferrite Rod Aerial. Gleaming 
Pale Blue Polystyrene Case with 
contrasting Speaker Grille in Red. 
Complete Kit with 4 1st grade 
EDISWAN TRANSISTORS and 3 volt 
battery, E4.19.6, p.p. 2 /6. - 

"RECO" PUSH -PULL FIVE 
TRANSISTOR KIT 

(Size 6} x 411. x Ifin.) Medium, Long Waves and Trawler Band. 
Indoors or outdoors this brilliant radio brings Home and 
Continental Stations to your finger -tips. High Grade Sin. 
Moving Coil Speaker. Regenerative receiver with EDISWAN 
TRANSISTORS, XCIOI's (350Mw) Push -pull Output Stage. High 
Gain Ferrite Rod Aerial. Gleaming Pale Blue Polystyrene Case with Contrasting Speaker Grille in Red. Complete Kit with 
easy -build diagrams, etc., 0.19.6, p.p. 2/6. A customer in Dorset writes -"Moors fine cor radio." 

"RECO" SUPER TRANSIGEN FOUR 
Medium and Long Waves. Four first grade EDISWAN TRAN- 
SISTORS, XAI04, XB113, XCI01, XCI01. High gain Ferrite 
rod aerial. Sin. High Flux Moving Coil speaker. Performance 
as Transigen Three but with extra stage for speaker output. 
Case as PPS. Complete kit, with 4} volt battery, E4.19.6. 
Post, etc., 2/6. 

"RECO" TRANSIGEN THREE 
TRANSISTOR KIT 

(Case as PPS.) (Medium, Long Waves and Trawler Band.) 
Fitted Super High Gain Ferrite Rod 
Aerial. R.F. Stage, EDISWAN TRANSIS- 
TORS. On test: tuned in Home, Light, 
Third, Radio Luxemburg, A.F.N. and 
many others at good listening level. The 
Prototype was tested as approximately 
50 miles from nearest transmitter. Complete Kit, with super 
dynamic miniature earpiece, 69/6, p.p. 2/6. If reception condi- 
tions warrant, a -small speaker may be fitted under red speaker 
grille. 

"RECO" SENSITONE THREE 
(S stage reflex) Medium and Long Wave 

Uses latest Ediswan Transistors for sensitivity and selectivity. 
Improved R.F. stage for greatly increased gain. Inbuilt ferrite 
rod aerial. Fitted volume /sensitivity control. Appearance as 
Transigea -3. Easy -build practical wiring diagrams. Fitted with 
a full toned Sin. moving coil speaker. Complete kit, 89 6, 
post, etc., 216. 

AFTER SALES SERVICE *THE ABOVE SIX CIRCUITS AND PRICE LISTS 2 6 
RADIO EXCHANGE CO. 27 HARPUR ST., BEDFORD. Telephone 2367 

Name, address BLOCK letters please Closed 1 p.m. Saturdays. 
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Six -Valve 

Top -Band Tx 
THE CONSTRUCTION OF THE 

TRANSMITTER 

By R. Dowling 

(Continued from page 490 of the 

October issue) 

PRACTICAL WIRELESS 595 

WHEN building the transmitter, it is first 
necessary to mark -out the chassis. In 
this connection, Fig. 4 shows the relative 

positions of the various large components. No 
attempt has been made to show the position of 
small holes, etc., for two reasons: first, the con- 
structor may not be using components of exactly 
the same size as the ones used by the writer, and, 
secondly, the precise positioning of most of the 
smaller components is not very critical. 

As mentioned last month, it is suggested that 

® ® O 

Mains 
Transformer 

300VAC 

,A4 

_<:..... :. 

7lie completed tra/Lstniller. 

the power supply section be built first. Little 
difficulty should be encountered in making it func- 
tion satisfactorily. 
Modulator 

The writer next tackled the modulator section. 
Again, this is not a " difficult " circuit to build. 
The thing to remember when building up a multi - 
valve circuit of this sort is to adopt a systematic 
approach. and to tick off on the circuit diagram 
each component as it is wired in. Let us therefore 
consider the wiring -up of each valve in detail. 

Ve /ve screening 
can 

To L 
Choke 

V2 
807 

'í- 

Cll RFC 

vl 

0 6./5 

Anode ° 
top cap 0 

Insulated 
feed - through 
to underside 
of chassis 

Modulation 
Transformer 

e V4 

l l Aeria / 
Change -over Function 

relay ,- Switch 
Anode 
Tuning 

ie SWG 
Aerial Aluminium Audio Gam 

ToM2 _Loading screen Control 

Fig. 4. -The above - chassis layout. (The microphone socket is adjacent to the AF. gain control.) 
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The pre -amplifier (6BR7). All leads to the con- 
trol grid of this valve must be as short as possible. 
The lead from the microphone socket to the 
control grid of this valve must be as short as 
possible and it must be screened, the screening 
being earthed at both ends. The wiring to the 
screen -grid, suppressor -grid and cathode is less 
critical, but even so there is no point in making 
the leads longer than necessary. The heater leads 
should be of twisted flex, and neither lead should 
be earthed at the valve Finally, the anode wiring 
must again be kept very short and the lead to the 
audio gain control VR1 screened at both ends. 

The Phase -splitter (6SN7). The phase -splitter is 
a low -gain stage: its purpose is not one of amplifi- 
cation but of converting the single -phase output 
of the 6BR7 into two phases 180deg apart which 
feed the push -pull 6V6's. Accordingly, the 
tendency of this valve to pick up hum is not nearly 
so great as that of the valve preceding it. Leads 
should nevertheless be no longer than necessary, 
especially to the two grids. 

The Output valves (6V6's). Here again, the 
wiring is not specially critical; if it is carried out 
in accordance with the layout of Fig. 5 then no 
trouble should be experienced. 

A very satisfactory method of assessing the per - 
formance of the modulator when completed is by 
means of a pair of high impedance headphones 
connected across the secondary of the modulation 
transformer. The match is obviously not going 
to be perfect (most high impedance headphones 

Grommet for leads from TI 
to RFC ,HT*! etc 

WIRELESS November, 1960 

having an impedance of about 2,00012), but even 
so one can obtain a good impression of the general 
performance of the modulator in such respects as 
hum level, microphony, etc. It might be mentioned 
in passing that in the case of the actual modulator 
built up by the writer very little hum was apparent 
in headphones even with the gain turned up fully. 

Finally, then we come to the R.F. section. Again, 
if a systematic approach is adopted the likelihood 
of wiring errors is considerably minimised. 

The V.F.O. (6J5). Begin with the wiring of the 
grid- cathode section, which forms the actual 

To Output 
of Pi- Section 

Fig. 6.-A simple modulation monitor. 

oscillatory path in the Clapp oscillator. Heavy 
gauge wire must be used here; 18s.w.g. should be 
regarded as the minimum. Each length of wire 
should be only as long as absolutely necessary and 
should be quite rigid; only if precautions such as 
these are taken will satisfactory stability be 

/6 d24,uF 
for HT t2 Output sockets Mains 

C51 and CS? 

Modulation 
Ö "1;..02 Transformer 

cut -out 

Vl 
6J5 ó oo 

Grommet far 
lead toMR2 

Insulated 
feed through 
from top 
of chassis 

R4 I I 
To Mains ` 

Transformer 
secondary L.FChoke 

3 

LF 
Choke 

MR! for f HT */supply 

VI 
68177 

Microphone Audio Gain 
socket - Control Lnj Tun,ng 

VFO 

Fig. 5- Positions of components on the underside of the chassis. 

Function 
Switch 

3 
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obtained from the V.F.O. It will be seen from 
Fig. 5 that the V.F.O. coil and condenser are 
mounted some distance from the rest of the V.F.O.; 
the reason for this is two -fold: first, in order 
that the condenser might be brought out con- 
veniently to the front of the transmitter, and, 
secondly, that the tuned circuit is thereby removed 
to some extent from heat- producing parts of the 
circuit. 

The Power Amplifier (807). The output of the 
V.F.O. is conveyed to the control grid of the P.A. 
by means of C8 (100pF). The cathode wiring of 
the 807 consists of the lead to the function switch 
SI, and the lead from the function switch to the 
50mA meter M1. The leads to the meter should 
be of twisted flex. 

The anode and the screen -grid of the 807 are 
connected to the secondary of the modulation 
transformer: the anode via an R.F. choke and the 
screen -grid via a 27k resistor. The output of the 
807 is then taken through a 1000pF capacitor C11 
to the r- section output. The coil L2 should not 
be bolted directly against the chassis, since this 
will impair the Q; in the original transmitter the 
coil was raised from the chassis by means of two 
small " feet " at either end. 

Operating Details 
The main function control is the four -pole three - 

way switch Si; the three positions are labelled 
net," " receive " and transmit." In the " net " 

position the P.A. and the modulator are both 
switched off, so that it is possible to detect the note 
of the V.F.O. in the receiver. In this way, one can 
move frequency within the band without causing 
any interference to other stations because no car- 
rier is being radiated. 

Preliminary adjustment of the transmitter is best 
carried out with a dummy aerial connected across 
the output to earth. This can take the form of an 
80f1 non -inductive resistor of IOW rating. 

It is first of all necessary to adjust the V.F.O. 
until it is operating within the correct frequency 
range; this is carried out as follows. Begin by set- 
ting the station receiver B.F.O. If the V.F.O. trim- 
mer is now adjusted using an insulated tool it will 
be found possible to tune in the note of the oscil- 
lator. Once the approximate position of the trim- 
mer has been determined in this way, it should be 

Current ..... .. .... . 

132 ft. 

(a) 

------ "Vo%tage Coaxia 
leed -in 

----- - - Current__ - - - - - - -- - -------- 

132 ft. 

- - - -.- ---Voltage Coaxial 
lead -in b 

Fig. 7. -The end -fed quarter -wave (a) and the 
centre -fed dipole (b) aerials are very suitable if 

space is available. 

S!7 

Underchassis wiring of the transmitter. 

carefully readjusted until the band is comfortably 
covered by the swing of the main V.F.O. condenser. 

Next, one can attempt to load the transmitter 
into the dummy aerial. First of all, switch the 
function switch to "transmit" and set both the 
r- section variable condensers to maximum capacity. 
If the anode tuning condenser C12 is now rotated 
a point will be found where the anode current of 
the 807 suddenly dips. At the same moment the 
current in the aerial will be seen to increase 
sharply. Let us suppose that the anode current 
dips down to IOmA, and the anode voltage is 300V. 
Now, 

P =EI 
.'. Power input =300 x (10 /1,000) =3W. 

However the G.P.O. allows a maximum input 
power of 10W on this band; thus we can use the 
above expression to calculate the value of anode 
(or. more strictly speaking, cathode) current as 
measured by MI: 

P =EI 
10 =[300 x anode current (mA)] /1.000. 

.'. anode current (mA) =33mA= (10/300) x 
1.000mA. 

The problem is, therefore, to increase the value 
of the anode current at dip from 10mA, say, up 
to about 33mA. This is achieved quite simply by 
means of the aerial loading condenser, C13. 
Previously, we have kept this at maximum capa - 

(Continued on page 634) 
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Converting 
to Stereo 

ADDING THE 
SECOND CHANNEL 

By D. W. Easterling 

November, 1960 

THE equipment to be described was designed to 
provide at reasonable cost a second sound 
channel for an existing fairly expensive 

monaural hi -fi assembly. The original system 
consisted of a good quality crystal pick -up, feeding 
a comprehensive pre- amplifier /tone corrector unit, 
and main amplifier. For the reproduction of 
stereophonic recordings it was necessary to change 
the original monaural pick -up head for a suitable 
stereo type, and arrange the connections so that 
one signal (left) was fed through the original 
amplifier and loudspeaker chain, while the other 
signal (right) fed an additional second amplifier 
and loudspeaker system. 

Circuitry 
Although there is no reason why the stereo head, 

and system in general, cannot be used for playing 
monaural microgroove records, the original head, 
together with its associated pre -amplifier was a 
comprehensive affair containing steep -cut filters, 
etc., suitable for all types of record, including the 
Mono Head 

2 

Internat 
Connections 

Origina/ 
Pre-Amp 

Output r 

Pick-Up 
Terminals 

123 

Stereo Head 

reg 2 connects 
to chassis 

_ \ / (S , 
Screened --g 

leads (M) 

Originai 
Amp /iffier 

New 
Contre/ 
Unit 

Output 

Second 
Amplifier 

Fig. 1. -Block diagram of the arrangement of 
the amplifiers. 

The control unit and main amplifier. 

early 78's; consequently it was desirable that both 
amplifier and loudspeaker chains might be fed 
together from the original head and pre- amplifier 
when required. 

In the case of the record player concerned 
(Philips Type ÁG2009), stereo and monaural heads 
are plug -in types, and freely interchangeable. 
Referring to Fig. 1 it will be seen that when the 
stereo head is in use. the "left" signal feeds, via 
terminal (1), to the original amplifier chain; while 
the "right" signal feeds. via terminal (3), to the 
new control unit, and amplifier chain. Without 
any switch changing, the above system is also 
suitable for monaural microgroove records. 

When it is desired to use the comprehensive 
facilities of the original head and pre- amplifier, 
for the simultaneous reproduction of monaural 
records through both channels, switch SI in the 
new control unit is moved to position (m); thus 
deriving its input from the output of the original 
pre- amplifier. Both channels are now fully con- 
trolled by the original pre -amplifier, but in addi- 
tion, the new channel is still controlled by the 
new control unit to facilitate tone and volume 
balance between each channel. It should be noted 
that when the monaural head is used, the input to 
terminal (3) becomes dead due to the internal 
shorting strip in the head. 

Amplifier Design 
As crystal pick -ups usually have a greater output 

than magnetic types, an amplifier having only 
moderate gain may be employed. 

It was found that in the interests of stability, 
low hum level. and ease of mounting in the cabinet, 
the control unit should be separate from the main 
amplifier. Details of the main amplifier are given 
first. 

From Fig. 2 it will be seen that the amplifier 
circuit consists of a push -pull output stage driven 
by a single pentode voltage amplifier. Class A 
push -pull output enables a fairly small, and there- 
fore a cheap output transformer to be used, while 
still maintaining a low value of distortion. Unlike 
most push -pull arrangements associated with sound 
reproducing equipment, it requires no special phase 
splitting valve stage or transformer. 

Operation 
The input signal is fed to the grid of valve VI, 

where it is amplified and passed via C3 to the grid 
of the first push -pull valve (V2). The output of 
V2 is developed across one half of the output 
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RI 
2.2 
M0 

R2 
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pi T2 Mains 
150 Transformer 
mA 

C7 
32pF 

250 

230 

TC 

S 4 

C3 . 
, 2 

8 0/,uF 

P4 
3300 

V2 
6V6G 

F2 
500 
mA 

8 V3 
6V6G 

R6 
MO 

RS 

T Kñ 

R/O 
1M0 

C4 
50NF 

R1/ 
2200 

300 

6.3V Heaters Ó, 

Mains Plug 

Fig. 2.- Circuit of the amplifier. 

transformer in the usual way; but a second output 
is taken via R8 and C5 to the grid of V3; thus 
the phase reversal across V2 ensures that V5 is 

fed by a signal of the correct phase for push -pull 
operation. The output of V3 is developed across 
the second half of the output transformer primary; 
and again, a second output is taken via R9, back 
to the junction of R8 /C5. The values of R8 and 
R9 are similar, and as the output signals of V2 
and V3 are anti -phase, there is a tendency to 
cancel out. Complete cancellation cannot occur 
because any drop in the signal applied to V3 will 

impur socket 

V4 

Output 
Transformer 

R80 
0 

1 

C7,C8 

=P9 

Mains 
Transformer 

01010 

Loudspeaker 
connecting block 

EljnielL 
Mans 

connecting block 

Fig. 3.-Control unit circuit. 
(VRI and VR2 are 2M log 

pots; CI is 0.01µF.) 

unbalance the output circuit. 
causing a greater signal to be fed 
to its input. The circuit is. there- 
fore, balanced, and the output 
signals of V2 and V3 will always 
be the same. 

One advantage of the circuit 
just described is that a fair 
measure of negative feedback is 
automatically achieved. Further 
negative feedback is provided 
across V2 by resistor R7, and by 
the main loop from the secondary 
of TI, via C6 and R12, to the 
cathode of VI. 

The power section of the 
circuit is conventional. 

Fig. 4(a).-Above-chassis layout. 
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Fig. 4(b).- Underchassis layout. 

Consisting of a full wave rectifier system with 
resistor -capacitor smoothing. If the obtainable 
H.T. voltage is greater than 300. an additional 
resistor between Fl and R13 can be used with 
advantage. The mains transformer, besides pro- 
viding a tapped H.T. supply to the rectifier, 
also supplies current for the amplifier valve 
heaters, and rectifier filament. 

Main Section 

Fig. 5(a). Drilling details of the control unit. 

The control unit circuit, shown in Fig. 3, is 
simple, and contains three controls: selector SI. a 
single -pole changeover switch; VR1, volume con- 
trol; and VR2, in conjunction with Cl. acting as 
a simple "top cut" tone control. All are mounted 
in a metal box, and connected to the main ampli- 
fier by screened lead. 

Construction 
The main amplifier is mounted on a "U "- shaped 

chassis. the original dimensions being Sin. x 44in. 
X tin. deep. The component layout is shown in 

November, 1960 

Figs. 4(a) and (b), but detailed 
dimensions are not given as these 
will vary according to the com- 
ponents used. Where the layout 
is varied, consideration should be 
given to keeping leads as short 
as possible. Incidentally, the 
mains switch (S1 in Fig. 2) was 
not fitted in the prototype, as 
this function is already provided 
in the original pre -amplifier. 

Wiring is fairly straightfor- 
ward. and should present no 
difficulties provided sufficient 
tags are available. The tagboard 
shown in Fig. 4(b) is very useful 
in this respect. For the preven- 
tion of hum it is best if the 
wiring is earthed to the chassis 
at' only one point: near the 
input socket. It is also best if 
the leads carrying A.C. (such as 
heater and transformer wiring) 

4. 

Cover 
p /aft 

L2` 6" 2 -2-1 
Fig. 5(b) -Control unit cover plate. 

are twisted together. Earth and C6 connections 
to T1 secondary should give minimum gain, and 
can be left until the first test run. 

The metal box containing the control unit is 
made in two parts from thin aluminium sheet, or 
tinplate. Templates for each section are illustrated 
in Figs. 5(a) and (b). The main section holds the 
controls. 

(Continued on page 614) 

Fig 6. Assembly of the control unit box. 
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Stuc 11 s 83 z 6m. 
Odour: 2 Tone Red /White 
with Polka Dut relief. Alter- 
native Blue /Pawn with Polka 
Dot relief. 

CABINET Incl. Motor Board and 7 x 4 in. 
Speaker, LI.19.6. Carr. 2/6. 

GARRARD BAI Gram. Unit, 45 r.p.m., 
L2.19.6. Carr. 2/6. 

RECORD PLAYER 
BARGAINS 

All brand new latest t -speed Models- -fully 
guaranteed. 
SINGLE PLAYERS- B.8.dt. (TU9) with 
FUL -F1'. P.U. SW-. Collare Junior with latent 
01' 67 -12 Xtai, 90/ -; Garrard TA Mk.9 with 
GC8 Head. 87.19.6; Garrard 411F Transcription 
Cult, 818, care. 318. 

AUTO CHANGERS- B.B.R. WAS), 56.19.6; 
VAS Stereo, 37.19.6; UA14, 67.19.6; Co1Wo 
Conqueet, 57.19.5; Garrard RC121 /4D Mk.c, 
91 mu., care. 416. 

GARRARD Ro610 4 -speed Antoehanger Model 
with latent features and 008 Plog -m Head only 
10 gu., oare. 4/6. This model lust released. 
&$.L- 4-speed Single Player with Auto Stop - 

Start Dual Turnover Cartridge for Stereo and 
Monaural L.P. and 78- Bargain Buy at 86.19.6. 
mer. 3/8. 

RECORD 
PLAYER 
CABI NETS 
Contemporary 
styled, renine 
covered cabinet In 
two -tone fawn and 
brown, or mottled 
red with white polka 
dot. 
l89xkt. 891n., fitted 
with all soeeaeoriee, 
fmolnding baffle 
board and anodised 
metal fret. Space avail- 
able for all modern amplifiers 
and autoehangere, as above, etc. 
Uncut record player mounting board 14 x 131n. 
supplied. Cabinet Price 33.8.0. Carr. and Ina 8 /6. 

2 VALVE, 2 WATT 
AMPLIFIER 

Twin stage EI L82 with vol. and neg. feedback. 
Tone controls A.C. 200/260 v. with double -wound 
Maine trono. Complete with knobs, etc., ready 
wired to lit above cabinet, 12.17.6. P. a P. 1 /.. 
din. Speaker and matching trans., 28 / -. P. a P. 1 /8. 

RECORDING TAPE BARGAINS 
RMI 1st grade. Brand new sealed boxes 

Standard Long Play 
Yin., 175ft. 7/- 260ft. SI- 
61n., 60011. .. 191- 860ft. .. ß5 /- 
651a., 860ft. .. 26/- 1,200ft. .. 81 /6 
71n., 1,200ft... 8116 1,800ft. .. 45/- 
SPARE REELS: Emltape, new, boxed: Sin. 
3/.., bin. 3/8, 001n. 4/-, 7in. 4 /6. 
SPECIAL PURCHASE. Famous manufac- 
ture*, 1st grade tape, in sealed white boxes 

Standard Long Play 
610., 80011. .. 15/- 850ft. .. 19/6 
511e., 850ft. .. 16/6 1,200ft. .. 22/8 
71e., 1,200ft... 21 /- 1,80011. .. 82/8 

' Plastic Tape Reels, special offer. Manufacturers' 
surplus. 3 /u. 2 /9, Sin. 8 / -. 51ia 8/3, 71e. 8/6. 

CRT. HTR. ISOLATION 
TRANSFORMERS 

New improved types, low capacity, small sloe and 
tag terminated, A.O. 200/250 v. Secondaries Nil, 
+25 %, +60% BOOST, for 2 v., 4 v., 6.3 v., 12.6 v. 
and 13 v. tubes EA typa 12/8 each, P, a P- 118, 

PORTABLE TRANSISTOR 
Recórd Player 

BARGAIN OFFER 
* 6v. operation 

(2E /R Type 800 Batts.) 

* I watt Push Pull 
Output 

* 4 Latest G.E.C. 
Transistors 

* Garrard Fidelity 
Gram. Unit 

Complete 
RECORD PLAYER KIT 
3 UNITS Bargain Price 

$7.19.6 Carr. 4/- 

Send for full details now 

Pß[UEBD VALVES LARANTEED 

ITS 8/- ECH42 10/6 EZ80 7/6 
166, 185 7/5 E01.110 10/6 EZ81 7,8 
384.3V4 71ee ECL82 10/6 MU14 9/- 
5Z4 9/6 EF80 ß/- POC84 9/6 
DAP98 S/- EP86 19/6 PCF80 9/6 
MI6 /- EF91 6/- P01.88 12/6 
DEN 9/- EL31 9/6 PI.81 18/6 
DL96 CO- EL84 8/5 P1.82 9/6 
EABC80 S/8 EY61 916 PI.88 10/6 
ECF80 9/6 EY88 10/. U26 18/8 

TRANSISTORS - BYA 1st GRADE 
REDUCED PRICES 

Meade Mallard GRO 
X1101 14/8 0070 918 GET114 9/6 
XA102 16/5 0071 19 /6 GEl16 12/8 
X41103 16/- 007.2 161 - 
XA104 19/- 0044 88/8 Newmarket 
X9102 16/- 0045 21'- "Goldtop" 
XCIOI 30/6 0016 4916 V16/10P 16 /. 
Germanium Diode., 0A70 8/9, GE7E34 4/ -, ODO 3/8 

RE- GUNNED TV TUBES 
New Reduced Prices 

New Heater, Cathode and Gun Assem- 
bly fitted to all tubes. Reconditioned 
virtually as new. Now 12 months' guar- 
antee to highest stands -as used by 
our own Service Dept. 
12ín. LS. 14ín. 15.10.0. I7in. L6. 
Mollard and Maeda types ex -stock Can'. and Ina. 10, 
10 /- Part Exchange allowance on your old tube. 

601 

I WATT 
4-TRANSISTOR AMPLIFIER 

High Quality Unit with Neg. feedback giving 1 vat4 
Audio output Into standard 3 ohms Speaker. 

AMPLIFIER KIT -ONLY 83.19.6. Carr. 1/0. 
Ready Built and Tested, 17/8 extra. 
Circuit diagram, full technical spec. and construes 
tlonal details (free with Kit) 218 post free. 

JASON FM TUNER KITS 
STANDARD MODEL (FMT1) as previously extra. 
dvey advertised. Complete Kit 6 gns. Set of 4 

spec. valves now only 90, 
MODEL (PMT2). Attractively presented shelf 
mounting unit in enclosed Metal Cabinet with 
Built -In Power Supply. Complete KIt £7. Set of b 
epee. valves. 37/8. 1'. & P. 216. 

LATEST MODEL -JTV2. Switched Band 1414 
AM /FM Unit with AFC. Kit 212.19.6. P. A P. 2/6. 

NEW JASON COMPREHENSIVE FM HANDBOOK, 
2/6. 48 hr. Alignment Service, 7/6; P. & P. 2/6. 

COAX 80 ohm CABLE 
NEW REDUCED PRICE 
Now only 6d. yard. 

Famons manufacturers let grade semi sir-epaead 
low loss aeraxlal polythene ins. Coax 91e. dlaim 
approx. -stranded conductor. 
BARGAIN PRICES 20 yds. .. 9/ -+1/6 

FOE 40 yds. .. 1/ - 
SPECIAL LENGTHS 60 yds. .. Bb716l +8 

+81- 

Coax Plugs, 1 / -; Coax Sockets, 11 -; Couplers. 1 /8; 
Cable End Rockets, 1/6: Outlet Boxes, 4/S. 

SPEAKER FRET.-Expanded Bronze anodised 
metal 8 x Sin., 2/3; 12 x 810., Si.; 12 a 121n.. 4/1k 
12 x 151n., 6/ -; 24 x 1210., 9 / -, eta 
TYGAN FRET /Murphy pattern) 12 x 191m, Ill.; 
12 x lain.. 3 / -: 12 x 2 in., 4/ -, etc- 
SPEAKERS P.R. 3 ohms 211n. Elsa. 18/6. ß31e. 
Goodman., 18/6. 01n. R. a A., 17/6. Oie. Celmtion 
18/6. 7 x 41n. Goodman. 18/6. Bin. Rola, 20 / -. ßla. 
Special Come Orman, 21 /8. 101n. R. & A., 2b/-. 

7 VALVE AM/FM RADIOGRAM CHASSIS 

Valve Line -up: ECC85, ECH81, EF89, EABC80, 
EL84, EM8I, EZ80. 

Three Waveband and !witched Gram position. Med 200.500 m., 
Long 1,000- '2,000 m., VHF /FM 08 -05 Mc /e. Philips Continental 
Tuning insert with permeability tuning on FM and combined 
AM /FM 11" transformers, 460 KO and 10.7 Mo /e. Duet core 
tuning ail voile. Latest circuitry Including AVC and Neg. 

Three watt output. Sensitivity and reproduction are of -e 

yy high standard. Chassis else 131 x Olin. Height 71m. Edge 
Illuminated glass dial 119 x 391e. Vertical pointer. Horisontal 
station names. Gold on brown background. A.C. 200/250 v. 
operation. 

Aligned and tasted ready for use. L13.10.0. Corr. & Ins. 5/- 

Complete with 4 Knobs-walnut or ivory to choice. Indoor FM Aerial, 3/8 extra. 
Three ohm P.M. speaker only required. Recommended quality speakers. 
101n. Rola (Heavy Duty) 80 /- Ole. Goodman special cone 21 /6. Post a Pkg. 1 /6. 

AO previously announced fresh eupplee are now being received, but we regret some slight delay may be 

experienced In fulfilling orders for this popular item. 

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK 

WRITE NOW FOR FULL BARGAIN LISTS, 3d. 

RADIO COMPONENT Terms: C.W.O. 

SPECIALISTS 
or C.O.D. post 
and packing up 

0 Brigstock Road, Thornton te 41b. 7d.; I Ib. 

Heath, Surrey I/1; 316. I/6J 

Phone: 'THO 2188. Hours 9 a.m. -6 p.m. I p.m. Wed. Sib. 2/.; IOUs. 

Open all day Saturday. By Thornton Heath Station. 2/9 
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KINGSMERE SUPPLIES LIMITED 
Insured Post I / -, over E2 Free. (Export extra.) MAIL ORDER HOUSE TERMS: Remit with Order or C.O.D. Single valves, post 6d. Cash refund guarantee ! 

Built to the highest specifications, ALL BRITISH RADIOGRAM 
these chassis offer CHASSIS. 3 WAVEBANDS 
the finest value 5 MULLARD VALVES 
to the en- se' ECH8I, EF89, EBC81, EL84, EZ80 thusiast. '' - Brand new and guar. A.C. 200 /250 v. 

. ! ! , /',, Short - Medium - Long, Gram. P.U. `,/ High Q dust core coils. Latest 
\ ! %^ /i / circuit technique. A and neg. . feedback. 4 watts. Chassis size y.- 13} x 6 x 7in. Aligned and 

calibrated ready for use. Quality 
at Low Cost. Chassis isolated 
H.P. Dep. ES and five monthly of EI' 

Leaflets S.A.E. OUR PRICE £9.9.0 
Matched Speakers, 5in., 61in., 8in., 17/6 ea. IOin. 25; , 

BRAND NEW 
OZ4 6/- 6BA6 
IRS 7/6 6BE6 
155 7/- 6C4 
IT4 6/- 6D6 
2X2 3/6 6F6G 
3Q5 9- 6G6 
354 7/6 6H6 
3V4 7/6 6J5 
5U4 7/6 636 
5Y3G 7/6 637G 
5Z4G 9/6 6K6GT 
6AC7 5/- 6K7G 
6AG5 5/- 6K7M 
6AL5 5/6 6K8G 
6AM6 5/- 6N7M 
6AT6 7/6 6Q7G 
6B8G 5/- 6SA7M 

BRAND NEW 
AND BOXED 

with Template 
OUR PRICE 

POST FREE 

4 SPEED 
MODEL UA8 

GARRARD 4 -SPEED HIGH FIDELITY UNITS 
Autochanger 121 Mk.11 £9.1941 

Price inc. plug Single Player TA Mk.I I 6 gns. 
}Prods. Stereo 

-in. 
-in, or ex. 

normal 
Transcription 4 HF I7 gns. 

7/6 
7/6 
5/- 

76/- 

6 
5/6 
3/6 

5/6 
66 
6/6 

7//6 
7/6 
66 
7/6 
6/- 

VALVES Matched Pairs 
6SJ7M 6/6 
6SN7GT 6/6 
6U5G 7/6 
6V6G 6/6 
6X5G 6/- 
12AT7 8/- 
12A U7 7/6 
12AX7 7/6 
12K7GT 6/6 
12Q7GT 6/6 
25Y5G 9/6 
35L6 9/6 
35Z4 7/6 
807 

4 1%6 

956 2/6 
DAF96 8/6 

DF96 8/6 
DK96 8/6 
DL96 8/6 
EABC80 8/6 
EB9I 5/6 
EBC4I 8/6 
EBF80 10/- 
ECC84 9/6 
ECH42 10/6 
ECL80 10/6 
ECL82 10/6 
EF39 5/6 
EF4I 9/6 
EF80 7/6 
EF9I 5/- 
EF92 5/- 

'EL32 5/- 

EL4I 9/- 
EL84 8/6 
EM8I 9/6 
EY5I 9/6 
EY86 10/- 
EZ40 7/6 
EZ80 7/- 
E1148 1/6 
HABC80 

12/6 
HVR2A 6/- 
KT33C 10/- 
MUI4 9/- 
P61 3/6 
PCC84 9/6 
PCF80 9/6 

1/- extra 
PCL82 
PY80 
PY81 
PY82 
PY83 
QP25 
R3 
SP81 
UF4I 
UL4I 

11/6 
7/6 
9/6 
7/6 
9/6 

si4 
3/6 
9/- 
9/6 

UY4I 7/6 
U22 8/- 
VP23 6/6 
U76 6/6 
VR 105/30 

9/- 

PLASTIC RECORDING TAPE 
Long Play Standard 

7in. reel, 1,800ft. 32/6 7in. reel, I ,200ft 21/- 
51in. reel, I,200ft. 22/6 53 in. reel, 850ft. 17/6 
5in. reel, 850ft. 19/6 Sin. reel, 600ft. IS /- 
3in, reel, 225ft. 7/6 
Spare Plastic reels all sizes .. .. 3/- 
' "Instant" Bulk Tape Eraser and Head De- 
fluxer, 200/250 v. A.C., 27/6. Leaflet, S.A.E. 

SETS OF VALVES 
24/6 IRS, IT4, 155, 3S4 or 3V4. 
29/6 DK96. DF96, DAF96, DL96. 
29/6 6K8, 6K7, 6Q7, 6V6, 5Z4 or 6X5. 
39/6 ECH42, EF4I, EBC4I, EL4I, EZ40. 
39/6 ECH81, EF89, EBC81, EL84, EZ80. 
39-6 12K8, I2K7, 12Q7, 35L6, 35Z4. 
39/6 UCH42, UF4I, UBC4I, UL4I, UY4I. 
39/6 UCH8I, UF89; UBC81, UL84, UY85. 

25 FOAMCOURT WAY, FERRING, WORTHING, SUSSEX 

ENSURE SUCCESS WITH R.C.S. 
Explore the world 
on short -wave radio 

(10 -I00m1 

FOR 3S / ONLY - 

Construction price includes valve 
and one coil covering 40 -100 m. 
*Can be converted to 2v. or 3v. 
*Receives speech and music 

clearly from all over the world. 
Send 2/ -for diagram and price list. 

All parts to 
Build. 

Post 1/6. 

YOU CAN NOW BUILD THE 
R.C.S. TAPE TUNER 
Will operate on all types of Recorder. 
Size 31 x 13 x lin. High impedance 
output, variable med. wave tuning. Triple 
wound Super -Hi -Q coil. Easily constructed 
from full instruction data and Layout 
Diagrams.. Chassis and components 
colour coded. 

30/- 
CRYSTAL RECEIVER 

Covers M/W Band 

All components 
including case 

for 12/6 
Ideal for the beginner 

component price list. 
Post and packing: Under 101- add 9d.; under 40 /- add 1/6; over POST FREE 

Trade 
elco 

Enquiries 
med R.C.S. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON E.17 

SENSATIONAL RESULTS WITH 2 TRANSISTORS * No aerial or earth. * Dial tuning with mini .0005. * Drilled chassis, colour coded 
components, simple layout 
for beginners. * Special small case fits shirt 
pocket. * Soldering iron and pliers 
are only tools needed. 

Finest results ever obtained with 2 transistors and diode 
layout. The ideal radio to carry with you everywhere. 
PARTS, PRICE LIST & EASY LAYOUT 
PLANS, 2 / -, Total building cost, including 
transistors, wire, etc. 

BUILD THIS AMAZING RADIO 
POWERFUL! PERSONAL PORTABLE * Sturdy metal case. * No holes to drill. FOR * Detachable rod aerial ONLY * All batteries self contained * Can be built in I hour * Covers medium waves * Loud clear tone. * Selective tuning. 
All parts are sold separately. 

This delightful set is designed to give 
you a completely personal portable 
radio. 
Bronze -finished case. Ideal for the 
beach, the bedroom, the office -in 
fact anywhere. 
Send 2/- for wiring diagram and 

Mail Order 
Only 
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BY THERMION 

V.N.F. Reception 
flTHEN the $BC first introduced its V.H.F. WHEN 

service, it was emphasised that the service was 
intended purely for local reception and that 

medium waves would still have to be used when long 
distance reception of other than local BBC pro- 
grammes was required. However, it seems that the 
V.H.F. transmitters are more effective than was 
prophesied for 1 am continually hearing of instances 
of long distance reception of F.M. The other day, 
in fact, 1 was visiting friends in the Midlands and 
although about 120 miles from the transmitter, 
reception of Wrotham was possible without any 
complicated circuitry. The results obtained were very 
satisfactory and, of course, the fidelity of the pro- 
grammes was far better than those transmitted from 
the local station. As many readers will know, the 
cables to the Wrotham transmitter are specially 
designed to reduce the loss in quality which normally 
occurs when long land -lines are used. The cables are 
said to give extremely good results up to about 10kc /s 
-a higher figure than is possible on the land -lines 
from, say, London to Manchester. Although it is 
hoped eventually to improve the land -lines linking 
the BBC in London to the other BBC centres, it will 
probably be some time before the standard compares 
with the results from Wrotham. 

Considering that so much was claimed when 
V.H.F. first started, it often seems to me that the 
service falls short of the standard required. I admit 
that it has proved a reliable service where previously 
none existed or where there was overwhelming 
foreign interference; in many areas, V.H.F. gives 
results which could only be obtained by such a method 
of transmission, but now the service has become well 
established, it is surely time to improve the fidelity 
of the broadcasts, so that all programmes compare 
with the technical standard of a long -playing gramo- 
phone record. At present, so far as I can tell, the 
only transmissions which approach this standard are 
those from Wrotham, and then only when they are of 
local origin. 

From my own point of view therefore, if I had to 
live away from Wrotham, I should certainly investi- 
gate the possibility of building a radio capable of 
receiving transmissions from this station. Provided 
that a very efficient aerial is employed, reception 
should be possible in many areas remote from the 
official service area. 

Our "Pocket Superhet" 
By the time you read this, you will probably have 

examined your free copy of the blueprint of the P.W. 

"Pocket Superhet" which has been given away free 
with each copy of this issue. Midget transistorised 
receivers are currently very popular and it was their 
growing popularity that prompted the design of this 
pocket -sized set. 1 have followed the development 
of the set from its inception and can vouch for its 
excellent performance. One of the features which I 
found particularly attractive was the plastic cabinet 
which adds to the "finish" of the completed receiver. 
This cabinet is the subject of a special gift offer and 
by using the coupon on page 638 of this issue, readers 
may obtain it for only 6s. 6d. If this cabinet is em- 
ployed, no criticism will be made that the final result 
looks unprofessional. With the free blueprint, the 
construction of the receiver is made very easy and I 
am sure that many readers who would otherwise not 
attempt the construction will be able to proceed 
with confidence. 

Our "Olympic" TV Receiver 
Many of you will no doubt know already that in 

the October issue of our companion journal Practical 
Television the first article appears on the construction 
of a television set. This design has taken several 
months to prepare and is definitely well worth 
building. The circuit contains several unusual 
features but to my mind, one of the most sensible of 
them is the careful attention to stability in the tuned 
circuits and timebases. This means that no adjust- 
ment is necessary to either "hold" control or to the 
Band III oscillator circuit -in fact, there is no "fine 
tuning" control. The October issue of Practical 
Television also contains a free blueprint of the wiring 
of the "Olympic ". 

FRIDAY, JANUARY 13th, 1961 

A FILM SHOW 
(in collaboration with Mulford Ltd.) 

CAXTON HALL, WESTMINSTER 
at 7 -30 p.m. 

Send for your free tickets now marking 
your envelope "Caxton Hall" in the top, 
left -hand corner and enclosing a stamped 
addressed envelope (at least 32in. x bin.) for 
the tickets. 

The films to be shown will be announced 
later, but, as in previous years, the prog- 
ramme will be arranged to appeal to all who 
are interested in radio. 

The demand for tickets will be great; 
order yours NOW. 
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At Niiii_ ¡¡,,-- ' 

ALTHOUGH simple and economical in design 
and construction, this is a serviceable and efficient set for domestic use. The valves 

employed are of the modern, all glass, type but are available at present at less than 5s. each. Despite its small size. there is room in the chassis for components of standard size and the con- structor will be able to make use of such parts as he has available, provided only that they are suit- able electronically. 

ANODE 

November, 1960 

A Midget 

T.LF. eceiver 
SWITCHED TUNING 
FOR THE BEGINNER 

By i. Smith 

Circuit 
The circuit is given in Fig. 1. Switched 

tuning to receive three transmissions is employed, so saving the cost of a ganged 
capacitor tuning drive and scale; it also 
enables the best use to be made of the 
selectivity of the two tuned circuits because tracking errors are avoided and the sel- ected transmissions can be tuned "spot on" in each circuit. The selectivity obtainable is good enough to receive satisfactorily any transmission of reason- able strength, even after dark. Postage stamp trimmers of 50pF capacity are used for tuning, with fixed capacitors as required in parallel. 

R.F. Stage 
The R.F. amplifier. VI is a high gain vari-µ pen- tode, EF92, and the gain of the stage is controlled 

by variation of the cathode bias in the usual way. Variable resistor VR is so connected that the aerial coil, LI is short- circuited when the control is at minimum, so enabling the volume to be reduced 
to zero. The mains switch is incorporated in this control. 

GI 'GZ 
EF9 /,EF92 

V4LVEB45r CONNECTIONS 
WS) 

ile SEE TEXT 

S/A 

C7 
YNF 

--CI* C5* 

21 -Ill 

SWF 

C/7 
47pF 

S24 

J2 á- 
Cl2* 

C/J* 

C// 
SOpF 

Fig. 1. -7 he circuit diagram. 

Mp7 

% 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1960 PRACTICAL WIRELESS 

4 D /4. GROMMET HOLE 
/ _ FOR MAINS LEAD 

HOLE Du. 
TO SUIT 

CAPACITORS 
TRANSFORMER 

I DIA GROMMET NOCE 
FOR AERIAL INPUT 

?. 

. 

ie i 
i^N 

DX 
POP SW/TÇM 

605 

ÌD/A 

Vom. 

Ì 
AERIAL TRIMMER 

BRACKET 

.t _1 

-J 

MAINS 
TRANSFORMER 

ÿb D/A. 

DM 

BEND ALONG DOTTED LINES 

5g DIA FOR 
PILOT LIGHT 

Fig. 2(a). Plan 

Detector 
A high gain R.F. pentode, EF91, is used as a 

leaky grid detector and in the interests of quality, 
the grid leak and capacitor are 1.2M and 47pF 
respectively. The grid leak damps the tuned 
circuit somewhat but the resultant loss of selec- 
tivity is recovered by reaction, applied via the 
postage stamp trimmer C15. The capacitor C20 
provides a path to earth for R.F. currents in the 
anode circuit and R6 encourages them to take 
this route. The load resistor is R5, while R4 and 
C16 provide decoupling and additional smoothing. 

Note that the screen of V2 is decoupled to 
cathode to avoid the degeneration through the 
feedback resistor, R7, which would occur if the 
screen were decoupled to earth. 

Output Stage 
The signal from V2 is transferred via C19 to 

the grid of Vi which is also an EF91. Although 
it is properly an R.F. amplifier, it functions well 

in this position and having only a modest current 

1requirement 
sof some 

2mA, it enables the 
power supply to be 
reduced in both bulk 
and cost. Of course, 
it cannot be expected 
to produce a large 
undistorted output but 
there is adequate 
volume for ordinary 
listening. For the 

Bend up usual 3E1 speaker the 

48A clearance 
position to SU 

trimmers 

-- 2" 

clearance Fig. 2(b). - Aerial 
trimmer bracket. 

of the chassis. 

output transformer should have a ratio of 
70 or 80:1 and a reasonably high primary induct 
ance. The cathode bias resistor is 15001 and it 
is essential that C21 should not be less than 50pF 
if it is to have any worthwhile by- passing effect 
on such a low resistance. 

Negative Feedback 
It will be seen that there are two negative feed- 

back paths. One from the anode of V3, via C22. 
is at R.F. and provides heavy feedback to the 
cathode of V2. The EF91 is a very efficient 
amplifier of R.F. and this arrangement is neces- 
sary so that any R.F. signals reaching its grid 
from V2 anode are reduced so as to be insignifi- 
cant. The second feedback path from the 
secondary of the output transformer to V2 
cathode, is at A.F.. It reduces the residual hum 
and improves the quality of reproduction; it also 
avoids having to include in V3 anode circuit the 
resistance /capacity network commonly used with 
pentode output valves to restrict output at the 
higher frequencies. 

Power Supply 
The power requirement is 200/250V at 20mA 

and 6 3V at 1A. which can be supplied quite easily 
by a small mains transformer of the type used in 
television converters, etc. A contact -cooled 
rectifier is used and smoothing is provided by R11 

in conjunction with C23 and C24. The value 
of R11 must be such that the H.T. line voltage 
is not less than 170 and it may need to be adjusted 
according to the output obtainable from the trans- 
former. If R 1 is reduced below 1.5k, it will 

of 
C23 
probably 

or 
desirable 

both to maintain good smoothing; 
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TO LOWER 
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INPUT 
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TO MAINS EARTH 

November, 1960 

TO AERIAL TRIMMERS 

V7 ErD/ T 

MC 

TO OUTPUT 
TRANSFORMER 

PR /MARY 

ro 
OUTPUT 

TRANSFM'R 
SECONDARY 

V3 EPP/ CRI 

MA /NS -FLAT TWIN PVC 

Fig. 3. -The underchassis wiring. 

each may safely be doubled. As a guide, the proto- 
type uses a transformer with a nominal 200V 
secondary and on a 240V supply, R11 is 2.3k 
(2 -4.7k resistors in parallel). The power consump- 
tion of the set on 240V mains is less than 20W. 

Operation 
The aerial required will depend to some extent 

on local reception conditions but about 20ft of 

Aerie/ Primmer bracket, 

Fig. 4. End elevation showing the R.F. 
wiring. 

grid 

- MR/ * --tJ Y 

wire will usually be ample for good reception and 
a good signal /noise ratio. The tuning of the R.F. 
grid circuit is affected by the aerial capacity in 
the usual way and the trimmers should be adjusted 
finally with the set connected to the aerial with 
which it is to be used. An earth is not necessary 
but electrical interference will be greatly reduced 
if the chassis is connected to mains earth at a 
three -pin outlet via a three -core flexible mains 
lead. In good reception areas, the set will give 
good results as a portable with about 4ft of wire 
as an aerial. In this case, the full range of control 
of VR will probably not be required and some 
increase in sensitivity and selectivity may be 
obtained by omitting the connection between the 
bottom of VR and the top of LI. 

Components 
The coils may be any dual -range T.R.F. pair 

and if the detector coil has a reaction winding, 
this may be used if desired instead of the arrange- 
ment shown in Fig 1. The Q of the coils is not 
very important as the set relies for its sensitivity' 
on the high gain of the valves. The tuning switch 
is a 2 -bank. 3-pole. 3 -way Yaxley type and it must 
be modified slightly by fitting a screen between 
the two wafers. The screen should be of light 
aluminium. I lin. square, having a tin. hole in 
the centre for the switch spindle and two 4B.A. 
clearance holes to suit the switch bolts. Remove 
the outer wafer from the switch, fit the screen 
and then one or two washers on each bolt to 
provide a clearance between the screen and the 
outer wafer, which should then be replaced. All 
the resistors can be }W except R11 (1W) and 
because the H.1. comes on through the metal 

1 
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rectifier before the valves are warmed up and 
ready to receive it, all the capacitors, except C2I, 
must be rated for not less than 350V working. 

Construction 
The receiver is easily and conveniently con- 

structed on a chassis of 18s.w.g. aluminium, 9in. x 
4in x 2in., a plan of which is given in Fig. 2(a). 
Tha cut -outs and fixing holes for the mains 
and output transformers and for the coils, 
are not shown in the plan as they will depend 
on the components used in each case. The 
layout is not at all important except that, to 
ensure stability, all the wiring and components in 
V1 grid circuit must be above the chassis and 
those in V2 grid circuit, below. Note that the 
lead from VI grid passes through the chassis 
immediately it leaves the grid. 

Material "p /ywood or 
Hardboard 

4-4" 

74 

}- 

Y 

Fig. 5. -The speaker mounting board. 

The wiring is shown in detail in Figs. 3 and 4. 

In these drawings, the wiring and components 
have been opened out for clarity so that some of 
the connections appear much longer than they 
really are; in construction, they should be made 
no longer than necessary. Tinned copper wire 
of 22s.w.g. is suitable for wiring and lengths of 
more than an inch or so should be covered with 
sleeving. A convenient order of assembly is, first 
to fit the valve holders, then transformer, smooth- 
ing capacitors and speaker in that order. The 
chassis can then be stood firmly upside down on 
the bench for wiring up. The Sin. speaker is 

fitted integral with the chassis as shown in the 
illustration, as this simplifies the construction of 
the cabinet. A piece of }in. ply or hardboard, 
9in. x 73in. is required as a mounting board, with 
cut -outs for speaker and pilot light as shown in 

Fig. 5. This is bolted to the front of the chassis 
at three points and unless the speaker is a light 
one, it must be supported by a stay Or bracket at 
the rear so that it is quite firm. The capacitors, 
C4, 5, 6, 12, 13 and 14 may not all be required. 
They should be omitted when wiring up, the 
trimmers only being fitted. 

Switch Wiring 
The wiring of the two wafers is identical. When 

the switch is fitted in the chassis, its connections 

WIRELESS 607 

are not very accessible and it is well to solder some 
lengths of wire to the appropriate tags before- 
hand. Identification of the connections afterwards 
will be facilitated if wire or sleeving of several 
different colours is used. 

Testing 
When the wiring is complete and before switch; 

ing on, a check should be made with a meter 
between the " hot " end of R11 and the chassis 
to see that there are no shorts in the H.T. circuits. 
The set can then be switched on, the H.T. line 
voltage checked and the value of R11 adjusted if 
necessary. If with C15 at minimum, there is A.F,. 

instability, the connections to the output transi 
former primary should be reversed so that the 
feedback becomes negative. 

MIDGET T.R.F. RECEIVER 
COMPONENT_ S LIST 

Resistors (3W) 
RI 220f2 
R2 12M 
R3 470k 
R4 47k 
R5 100k 
R6 33k 
R7 2211 
R8 470k 
R9 15012 
RIO 22012 

Resistors (1W) 
1211 2.2k 

Variable Resistor 
VR 10k with switch. 

Capacitors 
CI, 2, 3, 9, 10, 11 and 15. SOpF (max.) 

trimmers. 
C4, 5, 6, 12, 13, 14- values as required 

(see text next month). 
C7 0.1/4F. 
C8 0.14. 
C16 16 /4F, 350V electrolytic. 
C17 47pF. 
C18 0.10. 
C19 0.01µF. 
C20 330pF. 
C21 50µF, 25V electrolytic. 
C22 0.002 /4F. 
C23 1611F, 350V electrolytic. 
C24 16µF, 350V electrolytic. 

Coils 
Any T.R.F. dual range pair. 

Valves 
VI EF92, B7G base and screen. 
V2 EF91, B7G base and screen. 
V3 EF91, B7G base. 

Switch 
Yaxley type, 2 -bank, 3 -pole, 3 -way. 

(Note:- Capacitors C25 and C26 may be 
included if their presence reduces inter- 
ference; their working voltage should be 

350 A.C.) 

(To be continued) 
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Practical Wireless 

POCKET SUPERHET 
CONSTRUCTIONAL DETAILS OF OUR FREE BLUEPRINT RECEIVER 

THE outside dimensions of this receiver are approximately 5fin. x 3 }in. x 1$in., so that it 
is of small size but not so extremely cramped that construction is abnormally difficult. A super - 

het circuit is used, tuning both long and medium waves, with a self- contained ferrite rod aerial. with this type of circuit quite a reasonable selec- 
tion of stations can be received. Running costs are small, current consumption being about 7mA with 
no signal, or at low volume, and rising to about 
15mA or so when receiving an average programme 
at normal volume. 

Operation 
The circuit is shown in the blueprint, and brief 

details of its working may be of use to constructors 
who are not familiar with this type of receiver. 
The rod aerial has two tuned windings. the long 
wave section being shorted out, for medium wave reception. Coupling to the first transistor base is 
by means of a coupling winding and tapping on 
the L.W. coil, and this avoids the additional switch- 
ing often used in this part of the circuit, when 
separate coupling windings are provided. The 
aerial windings are tuned by the 208pF section of 
the gang condenser. 

A single oscillator coil is used with the first 
transistor, a 180pF fixed condenser being brought 
across the tuned section, for L.W. reception. By 
this means the single oscillator coil allows both 
M.W. and L.W. tuning. 

The output from the first transistor, which 
operates as frequency changer, is amplified by two 
intermediate frequency stages. This provides a 
good measure of sensitivity. These two stages are 
neutralised by means of the two resistors and con- 
densers wired to the I.F. transformers and base 
circuits. 

Detector 
A crystal diode acts as detector, the audio out- 

put being developed across the 10k potentiometer, 
which serves as volume control. Part of the recti- 
fied voltage is fed back as bias to the first I.F. stage. 
to provide a degree of automatic volume control. 

The audio signal obtained from the slider of the volume control is applied to the first audio frequency transistor, which acts as driver for a pair of transistors in push -pull. This type of out- put stage is most economical in current drain, for the power obtained, and will give adequate output for the loudspeaker. 
Most of the other resistors are associated with 

circuits which provide suitable emitter and base 
voltages for the transistors, and the values shown should be followed. The small capacity con- densers, used in frequency changer and I.F. stages, are also fairly critical, and should not he modified. The larger condensers, however (that is, of 0'04µF 

and larger), are used for by -pass purposes, and this means that the values are not critical. The values given are the lowest capacities that it is wise to employ. As a result, the actual condensers are small. But this does not mean that larger capa- cities may not be used, either because they are to hand, or can be more readily obtained. Provided 
they are of small size, 0.05µF or 0.1µF condensers will be satisfactory. 

Chas sis Drilling 
The chassis is -din. thick or similar paxolin, 3in. x 5I-in. A piece about 2 }in, x IÁin. is cut out, to accommodate the speaker magnet in the position shown in the blueprint. A small piece, about 1fin. x }in., is required to carry the output transformer. The paxolin can be cut easily with a metal saw or any other saw with small teeth. It should be checked that the speaker will fit easily, and the paxolin may be filed a little to clear the cone sur- round, if this is necessary. The four corner holes of the speaker are then used as a guide to marking 6B.A. clearance holes on the paxolin. The tuning condenser should now be positioned, and a clear- ance hole drilled for the spindle and ball- bearing projection. Short bolts in the tapped front plate of the condenser secure it to the paxolin. Drilling positions for these bolts may most easily be marked by pressing a piece of paper upon the front 

The compact layout of the ,ecekl' 
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plate of the condenser. and using the indentations 
formed as drilling positions. 

Mounting the Volume Control 
The volume control is mounted on a fin. long 

8B.A. countersunk headed bolt, so that it comes 
centrally in the aperture in the case. The aperture 
may need widening slightly, with a fine file. The 
volume control may also fit better if a slight in- 
dentation is cut in the case, to receive the bolt 
head. This must, of course. be very shallow, to 
avoid penetrating the front of the case. 

The volume control is spaced from the chassis 
by using extra nuts on the 8B.A. bolt, as shown. 
The height of the control is adjusted, by this 
means. until it fits correctly in the aperture in the 
case. To prevent the body of the control rotating, 
a small projection passes through a hole in the 
metal strio, and this strip is bolted to the chassis by 

a short 8B.A. bolt. The bolts and metal strip, elec- 
trically common to the centre of the control, form 
the slider connection, so the nuts must not touch 
the battery leads or tags, or other metal parts. 

Volume control connections are clearly shown. 
The strip is filed to clear the small tags. and thin 
flexible leads should be soldered to these before 
finally mounting the control. These leads may be 
coloured for identification -red for battery posi- 
tive, green for 0.Ol µF condenser connection, and a 
bare wire for the condenser frame (or earth) 
circuit. 

The chassis, with tuning condenser, volume con- 
trol and speaker, should now be placed in the case. 
A 6B.A. clearance hole, for the wavechange switch 
operating level, must now be drilled through paxo- 
'lin chassis and the front of the case. The drill 
should be kept vertical, so that the two holes will 

coincide. The hole is lain. from the end of 
the chassis, and just sufficiently far from 
the edge of the wavechange switch wafer to 
clear the case. 

nrav be clearly seen here. 

The Wavechange Switch 
The wavechange switch operating spindle consists 

of a 6B.A. bolt. lin. long, with half its length filed 
flat so that it will pass inside the rotating section 
of the switch wafer. A nut should be placed on the 
bolt before filing, so that the threads can be 
cleared be removing the nut. A small operating 
lever, cut from brass, is drilled to take the bolt. 
and soldered to the bolt head. A 6B.A. washer is 

then put on the bolt. and this is threaded through 
the case. A further washer is added, and two half 
nuts, locked together. The lever must be small. and 
so positioned that it does not touch the tuning 
dial. 

The switch can be set into three positions, but 
only two are required. To avoid a switch position 
which would give no reception, but leave the bat- 
tery on, two tags are wired together. As a result, 
turning the switch lever fully one way or the other 
gives L.W. or M.W. reception, as required. 

When it is found that the tuning condenser, 
colume control, wavechange switch and speaker 
fits correctly, the chassis is removed from the case. 
The speaker, gang condenser, switch wafer. and 
volume control should also be set aside. so that 
they are not damaged while drilling the other 
holes. 

Oscillator Coil and I.F. Transformers 
The positions for the oscillator coil and I.F. 

transformers will be seen in the chassis diagrams on 
the blueprint. The oscillator coil has six pins, and 
six clearance holes are drilled for these. A red 
dot is placed between pins I and 6. Small holes 
are also needed for the can tags. After drilling for 
each transformer, and the oscillator coil, these 
parts should be set aside until the remaining dril- 
ling is finished. Each I.F. transformer has five 

pins. the space coming between pins I and 5. Pins 
4 are not used. but must not touch other leads, 
etc. A blue spot distinguishes the third 1.F. trans- 
former from the others, which are marked with 
white spots. 

The driver transformer has two projecting lugs. 
One passes through a slot made by drilling small 
holes close together, and the other clips round the 
edge of the chassis. The output transformer is 

mounted on its strip by passing its lugs through 
holes. Notches need filing in this strip, to clear 
the speech coil tags of the speaker. 

Components and Wiring 
The tuning condenser is bolted in place, a tag 

underone bolt head forming the "frame" connec- 
tion. The oscillator coil and I.F. transformers are in- 

serted, and the tags of the screening cans bent out 
to hold them. One tag on each can is cut short. 
The others are left projecting slightly, and are all 

wired together, and to the earth line. The speaker 
is not fixed until other wiring is finished. 

Note : All the diagrams - circuit, wiring, etc. - 
associated with this receiver appear on the 

blueprint given away with this issue. Continual 

reference to the blueprint is essentia, when 

constructing the receiver and reading the text. 
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Soldering 
A soldering iron with a small bit is necessary for wiring up. The ends of many condensers and resistors have to be cut very short, and the iron should not be applied to any joint longer than is required to obtain a good connection. The tran- sistors are only added as wiring progresses, and particular care is needed when soldering these, as prolonged heating may cause damage. Each tran- sistor can have lin. lengths of insulated sleeving threaded on collector and emitter leads before the leads are passed through the chassis. The base leads can be left bare here, but must be insulated on the other side of the chassis. No attempt is made to cut the leads from the transistors as short as possible. They should, in fact, be left fairly long, even where this means that the con- nection will form a loop. Exceptional care in soldering is not then required, but the iron should not be kept in contact with any transistor lead longer than three or four seconds. A good joint can usually be made in less than this. The same care is wise when connecting the OA81 diode. Long heating of condensers, resistors, transformer and coil pins should also be avoided. 

Rear of Chassis 
The aerial is best left until other wiring has been carried out, and details are given later. The rod is to be mounted on the rear side of the chassis, however. This is done by taking two rubber grommets which are a push fit on the rod, and cutting two slots in pieces of paxolin {yin. x lin. to fit. Two small brackets are bolted to the paxolin pieces, and to the chassis. The rubber grommets, with the rod, may then be pushed into the slots. 
Two tags of the twin 60pF trimmer are soldered to one bracket, as shown in the blueprint, this point going to the earth line. One trimmer is wired to the rear fixed plates tag of the gang condenser, as 

shown, the 250pF fixed condenser also being soldered to this tag. The other trimmer is taken to the wavechange switch, and " switch " tags of the rod windings, as also shown. 
The 47052 resistor is soldered directly across the 32µF condenser, and the condenser leads pass straight down through small holes. With all the elec- trolytic condensers, the polarity shown must be observed. Where no other markings are given on the actual components, the plain end of the can 

is negative, and the lead at the ridged end of the can is positive. 
It will be seen that some of the transistor con- nections pass directly to the driver and output transformer. These leads should be covered throughout their length with insulated sleeving. 

With the output transistors, both emitter leads 
pass together through a single hole, to the 5i/ resistor. 

The Front of the Chassis 
Most of the small components are on the front 

side of the chassis. A little extra space has been left between components in the wiring diagram so that connections can be followed more easily. 
Soldered joints to the oscillator coil and I.F. trans- former pins should be made fairly quickly, so that heat will not loosen internal connections. The three fixed condensers, which appear in the cir- 

cuit in parallel with the I.F. transformer primary 
windings, are included in the cans, ready con- nected. 

A fairly thin gauge wire, with small diameter 
sleeving, will be most convenient for connections. 
About 1yd of 26s.w.p. tinned copper wire, and lyd of 1 mm sleeving, will easily be sufficient for the receiver. 

Wiring 
It is wise to wire one stage at a time, inserting the transistor as the stage is completed. If the 

Plan view of the chassis in its case. 
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This view of the receiver shows the chassis 
layout in some detail. 

transistors are located as shown, emitter, base 
and collector leads will emerge at the front of the 
chassis in the positions shown in the blueprint. It 
may also be helpful to use coloured sleeving to 
identify these leads. It is essential that the emitter, 
base and collector leads do not touch each other, 
or other connections, and that they are correctly 
wired. 

A check should be kept of resistor values. as they 
are wired in. because a mistake may cause lack of 
results, or distortion, and prove difficult to remedy 
later. 

Volume connections should be taken from the 
blueprint in the manner already described. As the 
control also contains an on /off switch, incorrect 
wiring here will prevent the set working. 

Leads and parts must be kept clear of the four 
holes used to mount the speaker. and also the 
holes used to secure the chassis in the receiver 
ease. All other parts are kept flat. near the chassis. 
as there is only about 9mm clearance between 
chassis and case. 

Wavechange Switch 
The wavechange switch wafer is mounted by 

passing small pieces of 18s.w.g. tinned copper wire 
' hrough the two holes in it. and through matching 
"soles in the chassis. A small loop of tinned wire 
is made round these 18s.w.g. wire pins, and a 

touch of solder used to hold each in place. 
The single tag of the switch goes to the earth 

line at the other side of the switch, one tag goes 
to the 180pF condenser. The other two tags this 

side are joined, and wired to the 60pF trimmer, 
and switch tags of the aerial. 

The aerial is shown out of position in the blue- 
print. so that leads to it can be seen. With the 
medium wave section. the tags marked " B " and 
"Tap" go to the small winding of enamelled wire. 
This winding is connected to the tapping on the 
long wave section. This tapping is only a few 
turns from the earthed end of the L.W. section. 
so care is necessary to wire the L.W. winding cor- 
rectly. The beginning of the M.W. tuned section is 

connected to the front fixed plates tag of the gang 
condenser, the end of this winding goes to the 
wavechange switch. trimmer. and " S " tag of the 

L.W. section. Bend the condenser tags flat afte' 
wiring to them. 

The Aerial 
The aerial connections are best made with thin 

flex, so that the positions of the windings on the 

rod can be modified when aligning the receiver. 
When testing and aligning the set. before inserting 
it in its case. a small strip of paxolin can be used 

to manipulate the wavechange switch rotor. When 

the set is inserted in its case, the wavechange 
switch lever must he turned so that the flats on 

6B.A bolt match the position of the rotor, or 

the chassis will not fit in the case. 

NEXT MONTH : 

Testing and aligning the receiver 
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Low Drift V.H.F. 
Receiver 

MAKING A 
SUITABLE CABINET 

By E. H. Berny 

(Continued from page 
518 of the October issue) 

November, 1960 

ACABINET of functional design and pleasing appearance in which to house the receiver 
together with a speaker up to 8in. diameter may be made from }in. 5 -ply wood having an oak, walnut or similar hardwood facing. Old television cabinets are a good source of supply. No compli- 

cated joinery is required and only simple tools are needed. 
First, cut two pieces of wood each 13in. x 7 1in. for the top and bottom. In the bottom make six lin. holes for ventilation as in Fig. 12. Next cut two pieces each I lin. x 7 4in. for the sides. Rebates, ¡in. deep, must be formed at the top and bottom of each side on the unfaced surface as follows. Draw a line parallel with and slightly more than ¡in. froio the edge of the wood and fasten along it with a couple of panel pins, a wooden straight -edge 

to act as a guide for the saw. Make a cut ¡in. deep along the line with a tenon saw, taking care to keep the tool at right angles to the surface and close up against the straight -edge. Remove the un- wanted wood with a chisel and finish off with No. 2 glasspaper. When all the rebates have been formed, assemble temporarily the top, bottom and sides, using three or four lin. panel pins driven half way home at each corner. Square up the assembly and secure it temporarily with a strip of wood fastened diagonally across the back so that it looks like Fig. 14. 

The Front 
To mark out the front of the cabinet, place the assembly front down on the unfaced surface of a piece of plywood and mark round both the inside 

and outside. Cut the front very 

Fig. 12.-The bottom of the cabinet. 

slightly larger than the outside 
rectangle so marked, so as to 
leave a little to spare for sand- 
ing down. The inside rectangle 
is the line along which a }in. 
deep rebate must be formed all 
round the edge by the method 
already described and when 
this has been done, the front 
should be a good push fit into 
the assembled portion of the 
cabinet If, as may happen, it 
is a little slack, there is no need 
to worry as the strength of the 
cabinet will not be greatly 
affected. The holes and cutouts 
should now be made. The 
speaker aperture is best cut by 
first making lin. holes in the 
four positions shown in Fig. 13. 
It is then a simple matter to 
remove the unwanted wood 
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._ . 13 
P' 

Fig. 13. -The front of the cabinet. 

with a pad saw or a coarse hacksaw blade 
held in a pad handle. Work from the 
faced surface of the wood so that the saw 
will not tear the facing. Finish off the edge of 
the aperture with glasspaper and give it a coat 
of matt black paint. 

Assembly 
Dismantle the assembly, apply a coat of casein 

glue to all mating surfaces and re- assemble, driving 
the panel pins right home: Glue alone will be suf- 
ficient to secure the front but the joint will have 
to be kept under pressure by means of weights till 
the glue is dry. The success of the whole operation 
up to this point depends chiefly on the accuracy 
with which the wood is cut and the rebates formed. 
This is not difficult but requires a little time and 
care which will be well rewarded. It is important 
of course, to use a good glue. 

Fig. 14. -The temporary assemb of the top, 
bottom and sides of the cabinet. 

11y 

Finishing 
Allow 24 hours for the glue to 

harden thoroughly, then punch in 
the panel pins so that the heads are 
below the surface: fill in the holes 
and any other blemishes with plastic 
wood of the same colour as that in 
which it is desired finally to polish 
the cabinet. When the filler is hard, 
give a good rub down with No. 2 
glasspaper. removing surplus filler 
and any projections at the corners. 
Finish off with No. 0 glasspaper. 
The final result depends greatly on 
the preparation at this stage, so 
make sure no scratches or other 
blemishes remain. Wood dye of 
appropriate colour may now be 
rubbed in with a rag wad. 

Polishing 
The best result is obtained by 

French polishing which, contrary to 
popular belief, is not at all difficult 

L if done with one of the several 
polishes prepared and sold for 
amateur u s e . The constructor 

' should follow carefully the instruc- 
tions supplied with the polish. Alternatively, 
a very reasonable finish can be obtained by 
the application of clear varnish. Three or four 
coats will be required with a light rub down 
with No. 0 glasspaper between each. About 
48 hours should be allowed for each coat to 
dry before rubbing down and the varnish 
should be applied and allowed to dry in a dust - 
free atmosphere. 

Four iin. rubber buffers should be fitted to the 
bottom of the cabinet to permit under -chassis 
ventilation and to prevent damage to any polished 
surface on which the receiver may stand. 

Heat Deflector 
It is desirable to fit a heat deflecting screen above 

R30 so that the rising current of air is carried away 
to the top rear of the cabinet. This prevents the 
top of the cabinet from warming up and improves 

. 

-le 
Holes to suit Bend down 90 
wood screws 

Bend down 45° 

Fig. 15(a). -The heat deflector. 

the interior ventilation. It may be made quite 
simply from a piece of 16 or 18s.w.g. aluminium 
to the measurements given in Fig 15(a) and secured 
to the side of the cabinet with two small wood 
screws. Fig. 15(b) shows how it should be arranged. 
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Fitting the Receiver 
.Glue a piece of Tygan 

or similar material over 
the speaker aperture. Cut a piece 
of lin. plywood or hardboard to 
size and make a Tin. aperture for 
the speaker as in Fig. 16. Secure 
the speaker over the aperture 
with two 4B.A. countersunk 
bolts, nuts to the rear, in 
the positions shown. The 
assembly should now be mounted 
in the top of the cabinet so that 
wood screws in the two remain- 
ing securing holes of the speaker 
will pass through the }in. ply 
into the cabinet front. The ply should then be further secured 
to the cabinet by a small wood 
screw at each corner. Fit in the bottom of the cabinet a piece of 
perforated zinc about. 12in. x 
Tin. to cover the ventilation 
holes. Slide the receiver into 
position and mark on the bottom 
of the cabinet by measurement 
the positions of the chassis 
flanges. Make holes through the bottom to receive 
413.A. bolts or self- tapping screws of about the same 

diameter; two at the mains transformer 
end and one at the 
other will suffice. Make 
corresponding holes in 
the c h a s s i s flanges. 
Solder temporarily a 
short length of in- 
sulated wire to the 
negative end of C26, 
and fit the receiver. Do 
not fit the securing 
bolts yet. 

Calibration 
Fit the tuning knob, 

which should be about 
1 }in. in diameter, con- 
nect an aerial and 
switch on. After 15 
minutes, connect a 
meter or tuning indica- 
tor to C26, tune in each 
station in turn and 
make a mark on the 
tuning knob at top 
dead centre for each. 
The knob can then be 
taken to an engraver 
for permanent marking. Remove the chassis from the cabinet, detach the temporary connection from C26, replace the chassis 

and insert the securing bolts. 
Cabinet Back 

As the chassis is " dead " and there are no exposed voltages, the cabinet need not have a. back. If one is needed, it may be of fin. ply or hardboard 
an.l can be secured to }in. wooden fillets glued inside the cabinet. Holes should be made for ventilation at both top and bottom. 

November, 1960 

ei¢ 

Fig. 16. -7 he speaker mounting board. 

Fig. 15(b).- Fitting the 
heat deflector. 

CONVERTING TO STEREO 
(Continued from page 600) 

Capacitor CI Is mounted between VR2 and an earthing tag secured by a 6B.A. nut and bolt. If tinplate is used, a directly soldered connection may be made. The remainder of the wiring is simple, 
and is completed by taking the screened lead for connection to the. amplifier through the hole provided. 

The cover plate is secured to the main section by 
six 6B.A. self- tapping screws, three on each end. Holes (bored with a number 43 drill) should be made, and the screws fitted, one at a time; so that the holes in each section properly match. 

Correct inter- connection of the various units can be taken from Fig. 1. In addition, the new ampli- fier has to be supplied from the mains. The original amplifier has a mains outlet connecting to the gramophone motor; this supply being switched 
by a pre -amplifier control. The outlet is also now used to supply the second amplifier. 
One last word of warning: While it is permissible 

to use the stereo head for playing monaural micro- groove records, on no account use the mono head for stereo records, otherwise they will be seriously damaged. 

Soeket strip 
on cabinet 

To T.V. 
receiver 

To Output 
Transformer 
of second 

Ampi, fier 

Se end Sb ere ganged 

Fig. 7. -Using the loudspeaker of a TV receiver for the second channel. 
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* JUST OUT - NEW 10th EDITION 
NEWNES 

electrical Engineer's Reference Book 
The ELECTRICAL ENGINEER'S REFERENCE BOOK is your 

standard reference -a comprehensive and factual work on 

modern theory, practice and equipment, and on the latest 

developments in all branches. In the last few years Edition 
after Edition has quickly sold out -now comes the latest 10th 

Edition with up -to- the -minute information and new features 
winch keep pace with the industry's progressive outlook and 
effort. The work is arranged in 33 self -contained sections and 
written by 65 specialist contributors. Consulting Editor is 

M. G. SAY, Ph.D., M.Sc., M.I.E.E., with long experience 
m contracting, machinery manufacture and design. 

IT'S YOURS- WITHOUT OBLIGATION 

FREE FOR A WEEK 

33 fact -filled Sections 
Theory & Calculations Power 
Station Practice. Electrical Materials 
Transformers Cables & Wires 
Power Supply Networks . Switch - 
gear & Protective Gear . Electric 
Motors . Electric Motor Control 
Rectifiers & Convertors . Wiring & 
Installation . Illumination & Lamps 
Electrical Measurements Power 
Factor Correction . Heating, Ventila- 
ting & Air Conditioning . Welding 
Batteries& Electrochemical Processes 
Electric Traction . Marine Applica- 
tions of Electricity . Electronic 
Engineering Electric Lifting & 
Conveying . Electromagnetic Equip- 
ment . Automatic Control . Electricity 
in Mines . Electricity in Agriculture & 
Horticulture . Electricity in Aircraft 
& Automobiles . Electric Furnaces & 
High- Frequency Heating . Compu- 
ters . Miscellaneous Applications 
Progress Education & Training 
Electrical Literature Electricity 
Rules, Regulations & Supply Data 

Full Index 

INDISPENSABLE IN 
DAY -TO -DAY WORK 

DON'T MISS THIS 
SPECIAL OFFER 

This rich store of Electrical 
knowledge provides wanted in- 
formation at your finger -tips- 
theory, calculations, data. equip - 
ment, design, construction, etc. 
Judge for yourself by free examin- 
ation and without obligation to 
pu-chasel 

Post Coupon To -day 

2,232 PAGES 
Modern Standard Practice and 
developments in all branches. 

2,096 DIAGRAMS 
Data tables and technical drawings 
prepared by expert draughtsmen. 

Nearly 
300 PHOTOS 

Gathered together with the co- 
operation of leading firms in the 
vast electrical industry. 

Strongly bound in hard -wearing 

blue moroquette. Weighs 3} lb. 

GEO. NEWNES LTD., 15 -17 Long Acre, London, W.C.2 

Please send me Newnes ELECTRICAL ENGINEER'S REFFRENCE BOOK 

without obligation to purchase. I will either return the work within eight 
days or 1 will send the first payment of 5/- eight days after delivery, then 
ten monthly subscriptions of 10/ -, until the sum of 105/- has been paid. 
Cash price within eight days is 1001-. 

Name 

Address 

Occupation 

Your Signature -_ -_ - - 
(Or Parent signs if you are under 21) EE18 

Tick\SO where myth:B !b 
HouseOWNER 

Householder 

Living rilh rerenu 

Lndetng Address 
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GOOD COMPANIONS 
MINIATURE TRANSISTORIZED 

SIGNAL GENERATOR TYPE 40 * Up to 20 Mc's on fundamentals. * R.F. and Audio Output, Attenuated. * Accuracy better than 2 %. * Miniature size only 4/in. x 3/in. 
PRICE NET £5. I 5.0. Battery 

2/6 extra 
Post (C.O.D. or C.W.O.), 2¡6. 

SEND S.A.E. FOR 

MINIATURE TRANSISTORIZED 
R.C. BRIDGE TYPE 41 * Capacitance 5 µµF to 20 14F. * Resistance 5f2 to 20 M,12. * Magic Eye Balance Indicator. * Calibrated Power Factor Check. * Miniature Size -Light Weight. 

PRICE NET £5. I U.U. Battery 
3/3 extra 

Post (C.O.D. or C.W.O.), 2/6. 
TRADE ENQUIRIES INVITED 

LEAFLETS, OR ORDER TODAY, FROM- 
CHANNEL ELECTRONIC INDUSTRIES LTD. 'DEPT. ., D N-SEA, s RDi. 

IUI" 
MAIL ORDER SPECIALISTS 

TELEPHONE SETS 
Ex -Army. TYPE 'F ". Ideal Phone 
system between 2 pointa Efficient 
no to 6 miles. For use in Factory, 
Building Sites, Timber Yards and 
Offices. Housed in portable carrying 
case, and complete with Ringer and 
100ft. twin twisted telephone wire. 
Aa new. Tested and guarantee,. 

Please quote Dept. M.O.P.W, 
Our Introductory Price Offer 

36 WINCANTON RD., HAROLD HILL, ROMFORD £6.15.0 per pair 
TERMS: C.W.O. or C.O.D. ALL CHEQUES and P.O.s payable to M. Sheridan (Eleotronleel Ltd. All oar goods are guaranteed new or In working order. Money refunded m Ind d not absolutely satisfied. Orders despatched same day. NO POSTAL OR PACKING CHARGES. 
POLISHED STEEL CASES. Useful for the Home constructor foi building that Baby alarm crystal or transistor set: Lid removable by two screws ellee: 
3S z 3 it 1 -In. Only 2/9 each. New Ex -Unit. 

ROTARY TRANSFORMERS 
TYPE HT. 51 
Input: 11.5 volt. 
/utkut: oto it 
t 120 n.A. TYPè 
fT. 32. Input. 
.1 volt. Output: 
t09 volt at 65 inA 
.11.31. Ea -Unite 
out tented, 85: -ea. 
BT.32. New In 
cartons, 801- ea. 

MINIATURE AMERICAN LEAD ACID ACCUMU- 
LATORB. 36 volts 20 mb. 4 . 11 n din. 8/6 each. 
DRAYTON COMPACT CAPACITOR START AND 
RUN MOTOR. Type ItQO. Beautifully coustracted 
to stringent Ministry spec. Fully reversible and made 
to operate on 200/250 v. A.C. 50 ercles. 1.751o. os. 
Torque at 2,250 r p.m. Condenser req.: 5 mid, 
550 v. A.C. Sloe: Ifin. din., 24l11, width, + z lie 
spindle. Only 351 -, 

HYSTERESIS MOTORS. By Smith's Aircraft lustre. 
went.. Type: 11M2 /1 /D. Drag Cup. 2 v. 400 cycles, 
40 /- ea. New. Type: HMI14/1. 115 v. 400 cycles, 
b0 /. ea. New. Type: HM /12 /10. 115 v. 400 cycles, 
80 /. ea. New. 

MINIATURE 
DYNAMIC SPEAKERS 

Nade to rigorous Government 
specification for the Admiralty. 
As supplied with all current 
l'ranuletor Kits. Can also be 
Used as sound ,.ewer Intercom. 
2m. diameter. 8/9 each. New 
and unused. 

01)0T WHIP AERIALS. supplied in two sections, No. 1 and 2. ZA /26600 and 20266. Each section collapsible down to 1ió, with retaining wire through cash section. Ideal alao for radio control, fishing rod or pennant mast. 1/6 complete. New. 
PLESSEY E.H.T. CONCENTRIC CONNECTORS 
Types available. Plugs: CZ 
64682164658/64046. Sockets: CZ 
64647/64669/84661. New and 
unused. For Radar 
Stet/one, TV 
Link -ope and 
Atomic 
research 
applications. 
PAAEL FUSEHOLDEE 
ASSN M BL o 
ZA /US 1054 American 
pattern. Will take standard 
cartridge 
2/8 cub of 

fuses. New. 
pkt. of 3. 

8/6 pair 
or 5/. each 

AMPLIFIER FIELD TELPHONE No. 1. Single stage amplifier designed to entend the working range cf 
the above Telephone, or Telephone Type L:' 
Complete with rking Instructions, spare valse 
and Canvas carrying case. New. 87/8 each. 

CASES SPARE PARTS No. SO. EA /US 181e. 
Complete. For W /e. No. 19. 181. each. New. 

HEADPHONE AND MICROPHONE ASSEMBLY 
No. 1. Moving ooiL As Deed on W.S. No. 10. 
New and picked. a0/- complete assembly. 
BLOWER MOTOR. Hoover type, 80 volt. Will 
operate on 250 volt A.O. with 8 mid. condenser 
In series New and unwed. 17/8 each. 

OPERATORS or 
INSPECTION 

LAMPS 
Type No. 65. ZA 12641. Takes 
M.E.e, bulb. Ideal for Aircraft, 
Car dash. Map or T/1 inepeotioa 
8/9 each. New and nosed. 

HEADPHONES. Low reeletance. Type 
DLRS. Suitable for crystal sets, or 
intercom. sell -energised phones New. 8/8 paie. 
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Inexpensive 
P.A. Equipment 
COMPLETE CONSTRUCTIONAL 

INFORMATION 

617 

By V. E. Holley 

(Continued from page 537, October 
issue) 

THE mixer circuit uses very little 
power and a small mains transformer 
of the type used in television con- 

verters is suitable, and as the H.T. 
requirement is only two or three milli - 
amps, a contact -cooled rectifier and 
simple smoothing are adequate. 

The constructor should not he 
tempted to employ a double triode 
instead of the two pentodes. The 
inputs are at high impedance and 
if a high -µ valve is used, there 
will be high frequency attenua- 
tion owing to the Miller effect while a low-IA valve 
will not have sufficient gain. 

Construction 
The unit is conveniently constructed on a small 

chassis of 16s.w.g. aluminium to the measuremen s 

Bend along dotted lines 

-/'= *{----- / = -f ---- /G2 =-i 

To suit woodscrews 

ÿ- 
â. , i 

4 9 

38 dia.}/ 

Fig. 12. Plan of the chassis of the mixer unit. 

The completed equipment in its case. 

given in Fig. 12, the two volume controls and the 
panel lamp being arranged to protrude through 
the motor board in the front right hand corner. 
The mains transformer is mounted separately 
some distance away to minimise hum pick -up. Care 
must be taken with the heater wiring for the same 
reason and pin 2 on each valve base should be 
earthed. It is inevitable that some hum will be 
introduced by the heaters but as it will be heard 
only at near maximum gain. which will never be 
required, it does not merit any further attention. 
Complete elimination can in any case only be 
obtained by operating the heaters from a source of 
D.C. which is a troublesome and unnecessary 
complication. The layout is shown in Fig. 13. 

Pict+ -up 
High fidelity is not necessary for the reproduc- 

tion of dance music and any inexpensive single 
player of the popular type will be suitable. 
Acceptable quality must nevertheless be main- 
tained and the response of the pick -up must be 
examined to see what correction is necessary to 
compensate tor recording loss. If the pick -up is 

of a superior type having -a level response and 
no internal compensation, the circuit of Fig. 14 

may be used. With the component values as 
shown. it provides full compensation at the rate 
of 6dB /octave below about 250c /s. There will 

of course be a serious loss of output at middle 
and high frequencies. but this is easily put right 
by a turn of the volume control. 
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Most crystal pick -ups of the popular type have 
a rising output below about 400c /s which provides 
some compensation. In such cases it will generally 
be satisfactory to add compensation at the rate 
of 3dB /octave, which may be done with the same 

C2 

CI 

L , 

11EA 
! 1 

C3,C4 

V/ V2 

°Pane/ Camp 

-I R4 I- 

t 
Rectifier 

0 

6.3V 

2s0V 
IÌr 

Fig. 13.- Layout of the mixer unit. 
circuit using component values R1= 0.32M, R2= 
0.15M and C= 0.005µF. If the response of the 
pick -up is unknown, the best arrangement must 
be found by trial and error, and in this connec- 
tion the aim should be to make the load at middle 
and high frequencies approximately that recom- 
mended by the manufacturers. The reactance of C 
being negligible, the required figure is given by 
the formula 

[('R2 X R3 
R1 +L 

R2 + R3 
Housing the Player 

If the constructor already has a portable record 
player it will be a simple matter to install the 
mixer unit within the case, the only requirement 
being that there should be a minimum clearance 
of tin. between the motor board and the bottom 
of the case. Not much heat will be generated 
but it is desirable to provide ventilation holes 
through the case and the motor board, those in 
the latter being positioned underneath the turn- 
table out of sight. 

If no portable player is available, a satisfactory 
turntable and pick -up can be obtained from - sur- 
plus sources, and a case of professional appear- 
ance in which to house it can be made at the 
cost of a few shillings. No complicated joinery 
is required. 
Making a Case 

Suitable material for the motor board is gin. 
5 -ply; for the sides of the case lin. will serve, 
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and for the top and bottom tin. is suitable. Unless 
the player is of unusual size or shape, the dimen- 
sions to be given may be followed exactly. 

First prepare the motor board, 15in. X 13in. 
and cut out the holes required for the motor, 
pick -up, controls, etc. The motor should be 
mounted on the side of the .board remote from 
the mixer unit in such a position that the centre 
of the turntable is located at the point " X " in 
Fig. 15. The position of the pick -up relative to 
point "X" will depend on the manufacturer's 
instructions, which should be followed exactly to 
ensure proper tracking. 

Prepare next the front and back, each 15in. x 
5lin., and the two sides, which, if lin. wood is 
being used, will each be 131in. x 51in. It is now 
advisable to make a trial assembly of the front, 
back and sides around the motor board to check 
the fit, securing them temporarily to each other 
and to the motor board with lin. panel pins, 
driven half -way home. The motor board should 
be positioned so that its lower surface is 21in. 
from the bottom of the assembly. When any mis- 
fits have been rectified, a good resin glue should be 
applied to all mating surfaces and the pieces 
re- assembled, driving the panel pins right home. 
When the glue is dry, a stiffener, 13in. x 21in. x 
lin., having a couple of lin. holes in it for ventila- 
tion and the passage of cables, should be pinned 
and glued below the motor board as shown in 
Fig. 15. This will increase the strength of the 
case considerably and will reduce vibration from 
the motor. 

Making the Lid 
Next prepare the top of the case from lin, ply 

and fit it permanently in position with glue and 
panel pins. The bottom should also be fitted now; 
it must be removable and should be secured 
with small brass screws to a lin. square wood 

Ra 
5/ Kf2 

C 
O.O9.1F 

To 
Grid 

To Chassis 

Fig. 14.- Compensation circuit for the pick -up. 
fillet glued around the inside of the case, lin. from 
the bottom edge. 

When all has been assembled, draw a line round 
the case 2;in. from the top, and with a sharp 
tenon saw cut the case into two pieces along this 
line. The result is a box with a lid which is an 
exact fit. This operation requires some care, and 
if the constructor .is not confident of his skill 
with the saw, he should fit temporarily on each 
side of the line of cut a strip of plywood with 
a straight edge, leaving just enough room between 
the strips for the saw to enter. If the saw is then 
used horizontally and at right angles to the surface. 
a clean accurate cut will be made. Strips of wood 
about 1 in. wide and win. in thickness should now 
be glued round the inside of the case above the 
motor board so as to project into the lid, thus 
locating it firmly when closed. 
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"POST HASTE" 
JASON F.M. TUNER KITS 

We are the Authorised Jason Dealer and the whole kit is 

as supplied by them. You can therefore safely return to Juon 
for alignment without them rejecting it for non- standard 
components. 
We can also align for the standard charge. 

FMTI is the standard variable tuner for cabinet 
mounting, unpowered. Supplied complete 
with four EF91 valves .. .. 16.16. 0 

Hire purchase Deposit LI.8.6 and 6 monthly El. I. 4 

Instruction book. 2/6 extra. 

FMTI Power pack with ready drilled chassis kit ... . I. 9 

FMT2 is a new tuner in a green modern ease, which 
can be used for shelf or cabinet mounting and 
has space for power supplies if required. 
Supplied complete with four EF80 valves .. £7. 6. 6 

Hire purchase Deposit 11.10.6 and 6 monthly LI. 2. 8 

FMT2 With power. Complete kit .. .. L9. 2. 0 

Hire purchase Deposit 11.18.0 and 6 monthly El. 7. 4 

Instruction book, 2/6 extra. 

FMT3 is the Fringe version and should be used when 
further than 70 miles from transmitter. 
Supplied complete with 6 valves .. 
Hire purchase Deposit 11.17.6 and 6 monthly 

FMT3 With power. Complete kit .. .. . E10.19. O 

Hire purchase Deposit L2.5.0 and 8 monthly El. 4. 3 

Instruction book, 2/6 extra. 

NEW JASON SWITCHED TUNERS 
The JTV /2 and Mercury 2 are both of the pre -set station 
type with the addition of BBC and ITA sound. They use the 
latest "Fireball" turret and the A.F.C. ensures freedom 
from drift. The Mercury 2 is for cabinet mounting with external 
power supplies. The ITVI2 has the same tuning heart, with 
power supplies mounted in a case. This again can be used 
for shelf or cabinet mounting. The )TV/2 cannot be supplied 
less power. 
ITV /2 Complete with valves and book .. 

Hire purchase Deposit 13.4.9. and 12 monthly 

Mercury 2 Complete with valves and book'... . 

Hire purchase Deposit 12.4.6 and 8 monthly 
Power pack for Mercury 2 in kit form ... 
Instruction book for switched tuners, 3/6. 

IMPORTANT 
Required channels must be specified. 

All Jason kits can be supplied less valves. To find the cash price, 
less valves, deduct 7/6 per valve. 

A more detailed price list can be sent upon request. 

ALL JASON TUNERS ARE ON DEMONSTRATION 

GRAMOPHONE EQUIPMENT 
B.S.R. Monarch TCBH, cartridge .. .. 46.15. O 

Hire purchase Deposit LI.7.0. and 6 monthly LI. I. 4 

Collaro Conquest "0", cartridge .. .. 17.15. 0 

Hire purchase Deposit £1.11.0 and 6 monthly L1. 4. 0 

Garrard TA Mk.2 GC8 cartridge .. .. L8.10. 0 

Hire purchase Deposit £1.14.0 and 6monthly LI. 6. 0 

Garrard 4HF, GC8, cartridge ... .. . £18. 9. 9 

Hire purchase Deposit 13.19.9 and 12 monthly El. 6. 7 

Philips AG2009, AG3016, cartridge ... .. .. 110.10. 0 

Hire purchase Deposit E2.2.0 and 8 monthly LI. 3. 6 

Connoisseur 2 -speed Transcription unit .. . £16.13. 1 

Hire purchase Deposit 13.13.1 and 12 monthly LI. 3.10 

G d TPA12, Pick -up arm, less cartridge ... ... 14. 9. 6 

Garrard GCSIO, Stereo cartridge ... ... ... 11.12.10 
Garrard GC8, Mono cartridge ... ... ... 19/7 

Collaro "R ", Stereo turn over cartridge ... ... 13.19. 6 

Acos 71/5, Stereo cartridge with diamond ... ... L2.12.10 
B.S.R. Mono turn over cartridge .. ... ... El. 9. 9 

Garrard SPG3, new stylus gauge. 0-12 grammes ... 19/6 

For further information please write for manufacturers' list. 

O. 3. 6 
£1.7.8 

[14.14. 9 
El. I. I 

LI0.16. 6 
LI. 4. 0 
12I.9 

"POST FREE" 
TAPE EQUIPMENT 

Collaro Studio Deck. 3 speed, 3 motors, lin, spools. 
Pause control space for third head, piano keys, 
counter. 
List price 117.10.0. OUR PRICE 114. O. 0 

Hire purchase Deposit 63.0.0 and 12 monthly El. 0. 2 

Tape Amplifier for Studio Deck. Completely 
assembled by famous maker. NOT A KIT. Full 
wiring plans to connect to deck. Magic Eye, 
Radio and Mic inputs, Mixing and Super- 
imposing ex L/S socket. Low level input tone 
control. Can be used as amplifier. EF86, 
ECC83, 2 -ELM, EM84, EZ80, OA81. 3 watts 
output. CASH PRICE 610.10. 0 

Hire purchase Deposit 12.2.0 and 8 monthly El. 3. 6 

Tape Recorder Case to house the above Deck and 
5. 0 Amplifier. Two tone colour ... "' E5. 5. 0 EMI speaker, 10 x 5in., to fit case 

1200ft. Brand Five Tapa, 25/.; Crystal Mie, 40 mac, LI. 7. 0 

I set of knobs and plates for amplifier, 12/6; 
Screened input plugs, 4/6 each. 

The above Recorder complete to PERSONAL 
115 O. 0 SHOPPERS ONLY for ... ... ... .. 

Hire purchase Deposit L7.0.0 and 12 monthly C. II. 4 

This machine is a first -class job and normally sells at L41. O. 0 

SEND FOR MAKER'S ILLUSTRATED LEAFLET 

B.S.R. Monardeck TDI 3} i /s. One motor, 5 1in. 
spools. 
List price 112.12.0. OUR PRICE 19.15. 0 

Hire purchase Deposit 11.19.0 and 6 monthly El. 9. 4 

Collaro Tape Heads, Record /Playback and Erase ... 37/6 pair 

OCM 
OC45 
OC71 
OC72 
OC78D 
0078 

TRANSISTORS 
ALL MANUFACTURED 

List Price 
Mixer .« 26/- 
I.F. » .. 23/- 
Audio ... 14/- 
Audio ... I7 /- 
Driver... 17/- 
Audio ... ... I7 /- 

BY MULLARD 
OUR PRICE 
I2/- + Red Spot 
12/- + A.F. 5/- 

8/6 + 
101- + White spot 
101- + R.F. 6/- 

TEST METERS 
CABY A10 D.C. volt (Sensitivity 2000 ohms per volt), 10v, 

50v, 250v, 500v, I000v. 
A.C. volt (Sensitivity 2000 ohms per volt), 10v, 

50v, 250v, 500v, 1000 volt. 
Resistance ohms 10K, I meg. ohm. 
D.C. current, 0.5m /A, 25m /A, 250m /A. 
Will also measure decibels. Size 34 

E4.17.6 

CABY B20 D.C. volt (Sensitivity 10,000 ohms per volt). 0.5v. 
2.5 volt. 
D.C. volt (Sensitivity 4000 ohms per volt), 10v, 

50v, 250v 1000 volt. 
Resistance ohms 2K, 200K, 2 meg, 20 meg ohm. 
D.C. current, 100 micro /A, 2.Sm /A, 25m /A, 250m /A. 
Will also measure decibels. Size 6 x 4 x 2 }in. 

PRICE L6.10.0 

WE PAY ALL POSTAGE AND INSURANCE 

ALL ORDERS DEALT WITH SAME DAY 

MONEY WILL BE REFUNDED IF REQUESTED 

SURBITON PARK RADIO, 48 Surbiton Road, Kingston upon Thames, Surrey 
(Established over 30 years) Telephone: KIN 5549 

HOURS: 9 a.m. to b p.m. I p.m. Wednesday. OPEN ALL DAY SATURDAY -WE DO NOT CLOSE FOR LUNCH 

9 
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MINIATURE sl3 I.F. STRIPS. -For F.M. tuner described in 
P.W. With 3 01 EF91. 2 0l EF92 and EB91. A fresh release enables us to offer these once again. BRAND NEW with circuit and full P.W. Reprint. 35/ -. OR less valves, 12/6. Post either 26. 
IDEAF AID- .MEDILESCO TYPE (3 min. bats. valves). 

Complete with min. xtal earphone, earplugs and leather 
ease. Brand New 35/- or with batteries 82 post free. 

lt- 1l5.í -B with latest drive, first -class condition, 89.19.6. Mains Flower Prick. 86.10.0. Data book, 1/3 poet paid. 
Moving COIL PHONES. Finest quality Canadian, with Chamois ear -muffs and leather- covered headband. With lead and lack plug. Noise excluding, supremely comfortable, 19/6. Post 1 /6. 

GIANT COMPONENT PARCEL Contains 100 I and 1 watt resistors 50 Hi Stab resistors. wire -wound resistors. carbon and W/W pots, 100 capacitors (mica, paper, Sprague. bias, variable, etc.). valveholders, tag strips, metal rectifiers. sleeving, eto. All components are unused. GUARANTEED 
VALUE, 25' -, plus 28 post. 

CRISS COMMUNICATION RECEIVERS. Covers 80 Eels - 
30 Meis In 6 bands. 11 valves, 2 R.F. and 3 1.F. stages. Crystal gate. BFO. etc. Ready for 200 -250 v. A.C. mains 21 watts output for 
3 ohms speaker. SUPERB CONDITION AND OUTSTANDING PERFORMANCE for ONLY £21. S.A.E. for illustrated details. 

November, 1960 

IT'S SENSATIONAL ! 
THE BUDDY SUPER IV TRANSISTOR 

DO- IT- YOURSELF RADIO KIT 
4 Transistors 
5" Speaker 
Pre -cut wood cabinet 
Drilled chassis 
Ferrite rod aerial 

Packaged & labelled components 
Easy build instructions 
1st grade components 
A TRULY GREAT LITTLE SET FOR 
THE BEDROOM, THE KITCHEN 
OR DEN. ONLY £O.12.6 
Post and packing 2/6 extra 

THE B. B. RADIO CO. 
151, Chapel Street, LEIGH, LANCS. 

VIIF RECEIVER R139213. Covers 95 -156 Mc/s (2 -3 metres). In very good condition, complete with all 15 valves, circuit dia - gram. and air tested. Power supply required HT250 v. at 80 mA LT 6.3 v. at 4 A (P.U. Type 234A was used) 7911 plus 10 /6 carr. 
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Gladstone Radio 
PUSH -PULL AMPLIFIER £4.17.6 (3/6 P. & P.) 
Brand new by famous manu- 
facturer. 200 -240 A.C. mains. or 
Bass, treble and vol. controls v 
on flying panel. Valves 4 J. ' 
EZ80, ECC83 and 2 -EL84 (i ̂' r r 

4 
giving lull 8 w. Chassis 

---;7' 12 x 31 x 3 ¡in. With o.p. " /.ti/ / 
trans, for 2 -3 ohm speaker. 
Suitable for Crystal Mike 
Input. 

TWO -TONE BROWN RECORD PLAYER CABINET 
(With Motor Board for Autochanger) and Gramophone 
Amplifier to fit Cabinet for £5.5.0 (5/- caer.). Size 17 x 15 
x 8 11tn. Brand New. 

NEW ELECTROLYTIC CONDENSERS All 1fin. dia. 
Can.. 30 + 30 mF 350 v. 3/6; 16 + 32/450 v., 4/.; 60 + 50 
+ 60/275 v., 3/6; 140 + 6Ó/35O v., 5/6; 100 + 200/275 v., 5 / -; 
Post 9d. or 3 post tree. 

COMPLETE TAPE RECOR- 
DER FOR ONLY £19.19.0 

B.S.R. deck. Two -tone leather- 
3C ette case, Acos crystal mike 

,t:- ,;..r -, 850ft. tape, extra spool. On/Off 
Tone and Vol. 7 x 4in. Speaker. 
11 hrs. playing time. Single ar. speed 33in. /sec., fast forward and `! s rev.rse, mike and radio inputs, 

i._' r ext. speaker socket; cannot be 
- /! ._ accidentally erased, 13¡ x 12 

x Bin. Weight 20 lbs. 12 months 
guarantee. Carr. 7/6 extra. 
Terms: £6 down and 6 monthly 
payments of 50 / -. 

RADIOGRAM CHASSIS 
by ramous manufacturer aGO 

Chassis 16¡ x 61 x lin. high. Dial in red, gold and brown. 
18 x 4in. 1000.2000M; 200 -550M and 6- 18Mc /s. 4 knobs in 
front. Ferrite rod aerial; Tone control; Ext. L.S.; P.U.; 
Ae and E sockets. Gram, mains socket 200-225 v. and 226 -250 
v. A.C. Valves ECH81,'EBF80, ECC83; two EL84 in push - 
pull. GZ30 rect. Fine value for money at £8.10.0 (7/6 carr.). 

A cheaper Radiogram Chassis for £6.10.9 (7/6 carr.). Chassis 
164 x 51 x 6in. high. Dial in gold and brown 154 x 41in. 
4 knobs two at each end. Tone; ext. L.S.; P.U.; Ae; Earth, 
Valves EZ40, ECH42, EF41, EL41, EBC41, Also by the 
manufacturer of above chassis. 

COMPLETE V.H.F.'A.M. RADIO FOR 412.12. 
Brand new set in superb walnut 
cabinet (size 19 x 84 x 14 4in. high). -!' Covering 80 -100 Mc /s, 16 -49 M., 
200 -500 M. and 1.200 -2,000 M. 
Mains trans. 200 -250 v. Ferrite 
rod aerial for A.M. Controls. 

" I. ° volume on /off, tuning, w /change. 

; 
rt 

Gram. and ext. speaker position 
provided. Fully guaranteed. 
Post and packing 10 /- extra. 

` - - Terms: £3.12.0 down (inc. carr.) 
v i and 5 monthly payments of £2. 

Indoor V.H.F. aerial 10/- extra 
ca.,h. Valves 12AT7, 12A1í8, 
6B36, EABC80, 6BW6. 

FOR ADDRESSES SEE THE OTHER ADVERTISEMENT 
FOR GLADSTONE RADIO ON PAGE 593 
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AVOMETER M01)EL 'D' 34 range testmeter. D.C. volts to 1.500 v. (10 ranges). A.C. volts to 1,500 v. (8 ranges). D.C. current to 30 A (8 ranges). A.C. current to 15 A (6 ranges). 
Ohms 0- 1k,0.10k. A robust instrument with 51n. mirror scale and cut out. With battery and leads. Guar. 88.19.6. Post 3/6. 

G.R.C. SELECTES'l'. 34 range testmeter. D.C. volts to 1,500 v. (10 ranges). A.C. volts to 1.500 v. (8 ranges). D.C. current to 30 A 
(8 ranges). A.C. Current to 15A (8 ranges). Ohms 0-1k0, 0 -10K0. 
A robust Instrument with 51n. mirror scale and cut out. Complete with battery leads. Fully tested, 87.10.0. Post 3/6. 

ILCA Alt -BB SI'EAKEItS. 30 Bin. P.M. speaker in heavy gauge black crackled steel cabinet 11 x 10 x Bin. with rubber feet. A SUPER QUALITY unit. BRAND NEW. Ior ONLY 46/-. Post 3/8. 

CHARLES BRITAIN (RADIO) LTD. 
II Upper Saint Martin's Lane, London, W.C.2 

TEMple Bar 0545 
Shop Hours 9 -6 p.rn. (9 -1 p.m. Thursday). Open All Day Soturday 

REPANCO HIGH GAIN COILS 
Dual Ranee Crystal Set Coll. Type DR X1 8/8 
Dual Range Coil With Reaction, Type H R R2 4/- 
Matched Pair Dual Range T.R.F. Coils, Type DRM3, par 8)- 
Pair Dual Range Superhet Coda, Type 8114, pair Si- 
Miniature Iron Dust Cored Coils, Type "R": 

Range Aerial M.P. Osa 
5011- 2,000m. RAI. RliF1 Rol 
Ise- SSlha. RAS RIIMi 1102 *sob 8/8 
-0- 230m. HA3 R1F3 503 
15- 'Om. RAI RH F4 504 

Ferrite Rod Aerial, Dual Range Type FRl 121O 
Miniature I.F. Transformers, Tape SSE (465 Ro/e), par 12/6 
ltaadaed I.F. Trardermen, Type TCO (480 Ku /e), pair 18 /t 

Sema S.A.E. or latert 5enaneo Component Catalogne. 

RADIO EXPERIMENTAL PRODUCTS LTD. 
31 Much Park Si., COVENTRY. 
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External Connections 
External access must be 

provided for the microphone 
input, the output to the ampli- 
fier and the mains connection, 
and it is an advantage if the 
case has a power socket from 
which the supply for the /y" 
amplifier can be taken. As 
with the main amplifier these 
fittings should be flush with the 
outside surface of the case. 
Flush mounting coaxial 
sockets are used for the input 
and output, the former being 
sited as close as possible to 
V R 1. For the mains connec- 
tion, the plug half of a 2 -pin 
5A flex connector is screwed 
to the underside of the motor 
board in such a position that 
the pins project into a hole 
cut in the rear of the case: this 
hole should be of such shape 
and size to admit the socket 
half of the same connector 
The same kind of fitting can 
be used for the mains supply 
to the amplifier, but in this 
case the socket portion is 
secured to the motor board, 
projecting into a similar hole 
to a position flush with the 
outside surface. 

The leads from the pick -up 
are taken first to a small 
metal box under the motor board, in which 
is installed R1, R2 and C of the compensa- 
tion circuit (Fig. 14). The compensated signal is 
then taken through the motor board by a short 
screened lead terminating in a coaxial plug. The 
plug fits into the adjacent socket and the signal 
is then returned to the under side of the motor 
board and carried to VR2. A second microphone 
channel is thus obtainable when required by 
removing the plug and connecting a mike cable 
in its place. A switch is provided to cut out the 
gramophone motor when this arrangement is in 
use. The wiring of all the switches and fittings 
under the motor board is shown in Fig. 15. 

Finishing 
Fittings on the outer surface of the case should 

now be removed and the heads of the panel pins 
punched below the surface. A small wire nail 
with the point sawn off makes a good punch. Fill 
all blemishes with plastic wood and when it is 

hard. give the case and lid a good rub down with 
No. 2 glass paper. The final finish can be obtained 
if desired by the application of wood dye and 
clear varnish, but a much more professional 
appearance will be achieved if the case is covered 
with material obtainable from a well -known chain 
store under the name of " leathercloth " in a 

variety of colours. About 1 }yd will be required. 
It should be secured to the case with resin glue, 
a thin coating being applied to both surfaces 
and the cloth then stretched tightly into position. 

When the covering is dry, the input and output 
sockets can be replaced and a pair of surface 
mounting hinges fitted to attach the lid. A stay 
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record player motor board. 

is also required inside and a pair of clip fasteners 
at the front to secure the lid when closed. The 
corners of the case should be trimmed off and 
metal corner pieces fitted; eight will be needed. 
Two }in. ventilation holes should be made in the 
bottom, one beneath the motor and one under the 
valves, using a sharp centre bit so as to make a 

clean cut through the leather cloth. A carrying 
handle should be fitted to the front in such a 

position that the attachment screws pass into the 
edge of the motor board, so ensuring firm attach- 
ment and good balance. Finally, eight +in. rubber 
buffers should be fitted, four on the bottom and 
four at the back so that the player may stand 
upon them horizontally and vertically. 

Operation 
If the power supply for the main amplifier is 

taken from the socket on the player, the whole 
equipment will be under the control of the gramo- 
phone operator. The maximum overall gain is 

considerably more than can be used and the 
excess should be removed first by the application 
of maximum negative feedback and then by means 
of the volume control on the main amplifier. In 
this condition the equipment will have a silent 
background, and it will be found possible to 
obtain the maximum designed output on either 
channel by operation of the controls on the player 
and without introducing hum or other undesirable 
effects. The two inputs can be mixed in control- 
lable proportions and it is possible for instance 
to make announcements without entirely inter- 
rupting dance music and to fade gradually from 
one input to the other. 
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Comprehensive Guitar Amplifier 
A COMPLETE UNIT WITH TREMOLO, ETC. 

(Continued from page 511 of the Octobe.r issue) 

THE potentiometer mentioned last month in 
the feedback circuit of V1 varies the input to 
the buffer and is called the Vibrato or Trem- 

olo Depth Control. The anode of this buffer is 
direct- coupled to the screen grid of the pentode 
EF86, whilst the guitar input is conventionally 
coupled to the grid. A very high value of 
cathode resistor is used on the EF86 to bias 
it towards cut -off, as in this condition the 
oscillator can easily modulate the guitar input. 

VR/ VR2 VR3 

By B. L. Phillips 

output is fed through a high -pass filter which 
removes the oscillator output whilst allowing the 
modulated output to be fed to the pre -amplifiers. 
The pentode stage has only a little gain, and the 
input to this is approximately the same as the other 
inputs although some increases in volume may 
be noticeable when using the vibrato input. 
The volume control is placed after the filter 
with the other input controls. Wiring in the 
oscillator, buffer and mixer stage is not critical at 

VR6 

V2 
EF86 

2`Grommet 

Fig. 5. Plan view of the pre - 
amplfiier chassis. 

W ECC83 
Osc. Buffer 

Thus, at the anode of the EF86, we have the mod- 
ulated guitar output, plus the oscillator itself. If 
this were amplified, then the oscillator would appear 
in the output as an annoying " thump "I So the 

7` 

ECC83 

4. 

all, but it is recommended that screened lead be 
used where indicated to avoid hum pick -up. The 
leads to the volume controls should be screened, 

(Continued on page 625) 

Mains On /Off 

Fig. 6. -Re ar view of the preamplifier panel (the top of the panel is bent inwards, the bottom out- 
wards, for mounting to the cabinet). 
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NOME RADIO OF wCHAM 
NEVER MIND THE WEATHER -TOUR THE WORLD ON SHORT WAVES FROM YOUR 

ARMCHAIR 

(Dept. P), 187 London Read, Mitcham, Surrey. 
MIT. 3282 

Shop hours 9 a.m. to 6-30 p.m. Wed. 9 a.m. to 1 p.m. 

MAKE YOUR OWN HI -FI TAPE RECORDER 
Complete 
portable ©`1 tape 
portable 

l e ,,. _ ' der in neat 
((O81ír cabinet, 

using latest 
H.S.R. TD2 
tape deck. 

Printed circuit 
amplifier for easy 

assembly. All parts avail- 
able separately. Total cost only 121.0.0. 
Constructional data and price list price 2/6, 
post 6d. 

TRANSCRIPTION 
PLAYER UNIT 

AG2009 

T h i s 

Philips 
4 -speed 
player 
unit is 
today's 
b e s t 
value. 

Heavy accur- 
ately mach- 
ined turntable 
with generous 

bearings for steady running and freedom 
from wow. Adjustable pick -up weight and 
device for lowering and raising arm from 
record. Hi -Fi plug -in crystal pick -up head 
for standard and L.P. records. Price 110.10.0, 
plus 2/- post. Additiorkl plug -in head for 
stereo 30 / -. 

W.B. STENTORIAN SPEAKERS 
Still the most popular high 1w 

fidelity loudspeakers for the 
enthusiast. The HF1012 
is a IOin. unit with die - 
cast chassis, 12,000 
gauss magnet. Level 
response from 30 to 
14,000 cycles, will 
handle 10 watts, and has 
universal speech coil for 
3, 7) and 15 ohms. Price 
14.15.0, post 2/ -. 

VOLUME CONTROL BARGAIN 
Special offer of 12 new assorted volume 
controls. switched. wire -wound. pre -set and 
standard less switch. Really wonderful value. 
Of particular interest to the constructor. 
Send NOW while available. Only 6/- post 
paid. 

Music from Brazil, News from America, Sport 
from Australia, and the hundreds of amateurs 
talking to each other round the world. Learn 
morse code and listen in to shipping, etc. You 
will make a host of new friends and never have a 

dull moment with the "GLOBE-KING" one- 
valve short wave set at your side. This scienti- 
fically designed set gives real long- distance 
reception at minimum cost. Only top grade com- 
ponents and new patented matched coils. Kit 
for set including three coils covering 10 to 100 

metres, PRICE 13.19.6, post 1/ -. Send s.a.e. 
for leaflet. 

"CIRCUITS FOR AUDIO AMPLIFIERS" 

This new book by Mullard covers 
all aspects of Hi -Fi audio design and 
includes constructional data on 12 
different designs for pre -amplifiers. 
amplifiers, stereo amplifiers, mixers, 
tape amplifiers, tape pre -amplifiers, 
etc. Book 8/6. post 1/ -. We stock 
all the components for these designs, 
including punched chassis, special 
switches, Bulgin components, etc. 
Price lists 6d. 

Super 128 page CATALOGUE 

HERE IT IS- EVERYTHING ON ONE CHASSIS ARMSTRONG STEREO 

Sensitive AM Tuner with Ferrite Aerial. High 
quality FM Tuner with AFC, high fidelity 16 watt 
monaural amplifier, high fidelity stereo amplifier 
with 8 watts push -pull each channel, independent 
treble and bass boost controls, facilities for tape, 

modern streamlined appearance and all on 
one precision made unit. Leaflet on request. 
Price 42 ens. (or H.P. terms). 

SOLON 

INSTRUMENT IRON 

The best for all 
types of radio work 
from amplifiers to 
transistor sets, is the 
Henley SOLON in- 
strument iron. 25 
watts with detach- 
able Win. bit and 
slim neat construc- 
tion. State voltage 
required. Price 24/, , post 9d. 

HEADPHONES 
We are recognised as the best 
suppliers of high quality headphones. 
The famous "Royal" lightweight 
high resistance phones are ideal tor 
crystal sets, short wavers, etc. Price 
15 / -, post 1 /- Also available S. G. 
Brown type "F ", price 37/6, and 
Ericsons professional type 12 -IS.0. 
Add I!- post. 

BOOKS HI -FI YEAR BOOK 1960 gives tun specifi- 
cations and details of every item of quality equipment 
and hosts of useful information. Price 10/6. post I! -. 
Wireless World Valve Data Book 5/-, post 9d 
Short Wave Sets tor the Beginner 6 / -, post 6d. Guide 
to Amateur Radio, 3/6, post 6d. 

JASON TUNER KITS 

Crystal clear Hi -Fi reception with 
the FMT2 V.H.F. Tuner. The best 
and most popular tuner kit on the 
market. Full constructional data and 
price lists price 3/6, plus 6d. post. 
Self- powered and with neat case for 
shelf or cabinet mounting. Kit Price 
19.8.0. 

e ER 
2 Tuner gives you 
the three BBC 
FM programmes 
plus BBC and 
I T V television 
sound channels 
at the turn of a 
switch. Latest 1 

type turret -tuner ready wired and 
tested makes it easy to assemble and 
build. Constructional data and price 
list 3/6, post 6d. Kit price 111.11,0. 

HEATHKIT 
OSCILLOSCOPE 

We are proud 
to announce 
that we stock 
the famous 
HEATHKIT 
amplifiers, 
tuners and test 
gear. This is 
the OS-1 Ser- 
vice Oscillo- 
scope. An 
ideal light, compact and portable 
scope for the engineer. Price 
118.19.61 carriage paid. Also all 
other kits in stock or lór early 
delivery. Send us your order on 
enquiry. 

COILS 6 COILPACKS 
REPANCO 3 wave* 
band Superhet Coil 
pack. Price com- 
pletely wired and 
with full circuits, 
34/4, post 1/ -. Also 
full range of high 
efficiency coils for all circuits, indi- 

idually boxed and with circuits in 
each. DRXI dual range crystal coil 
2/6, DRR2 dual range with reaction 
4/ -, Special "R" type matched indi- 
vidual coils for Aerial, H,F., and 
oscillator. Long, Medium and Short 
wave ranges. Price 3/3 each coil. Add 
6d. post to order. Leaflet on request. 
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"MINITEST" 

Model I27A 
20,000 o.p.v. POCKET SIZE! 

Performance equal to a high priced instrument 
OUTSTANDING FEATURES: 
* Sensitivity 20,000 o.p.v. D.C. 1,000 o.p.v. A.C. * 20 Ranges. * D.C. Current 50µA, to 1 Amp. * D.C. Volts 0.3 v. to 1,000 v. (25 kV by probe). * A.C. Volts 10 v. to 1,000 v. * 3 Resistance Ranges from 0 -20 megohms 

(self- contained). * Meter 40µA 3 }" arc. * Accuracy D.C. 3 %, A.C. 4%. * Dimensions Sr x 3r x 1r, 
Credit Sale Terms available Complete with Instruction Manual 

and Interchangeable test prods and 9 monthly instalments of clips. High quality leather case, It 

f1.4.4 required, E2.18.0. 
H.V. Probe for 25 kV . -, E4.0.9 

PRICE: £ 1 0.0.0 

Write for 
fullest 

details for 

ir,:il.:fAqA.4114,14'1 
1,.4n 0.011 

.J...,.,,t 0 

+ t d 1c . Mh5 

tt t 

100v ppJyWl 

100.6 

TAYLOR ELECTRICAL INSTRUMENTS LIMITED 
Montrose Avenue, Slough, Bucks. Tel: Slough 21381 Cables: Taylins Slough 

Member of the METAL INDUSTRIES GROUP OF COMPANIES 

23 TOTTENHAM COURT ROAD, LONDON W.l 
and at 309 EDGWARE ROAD, LONDON W.2 

"THE MID-Fl" 
TEL.: MUSEUM 3451;2 
TEL.: PADdington 6963 

A NEW DESIGN 
4f WATT AMPLIFIER KIT 

MAY BE 95/- plus 3r- BUILT FOR p. & p. 

A new circuit for the home con- 
structor requiring a good quality 
medium powered Amplifier tor 
reproduction of Records of F.M. 
Broadcasts. For use with Loud- 
speakers of 3 or 15 ohms impedance. 
Technical Specifications: separate 
bass and treble controls. Valve line- 

up EF86, EL84, EZ80. Voltage ad,ustment tor A.C. mains from 
200 -250 volt. Negative feedback. Size 7 x 5 x 2ìn., overall height 
5in. Silver hammered finish Chassis. Instruction Book I / -. 

THE EASY -SIX 
6- Transistor 

tBaattery 
Portable 

MAY BE 
< BUILT FOR L7. 15U plus 

& 
3/- 

Ever -Ready PP7 Battery extra 3/3 

STAR FEATURES * Six Mullard 
Transistors * Internal Ferrite Rod 

Aerial * Provision for Car Radio Aerials * Sin. Loudspeaker * Printed Circuit, with component positions indicated * 
Pre- assembled Dial Assembly *500 milliwatts push pull output. * Full medium and long waveband coverage * Attractive two - 
tone Blue /Cream Vynide covered Cabinet, dimensions 8f x 
6} x Sin. Weight, 3 lb, with battery. Inst. book 116. 

DRAMATIC PRICE REDUCTIONS 
Avantic SPAI I. 10 watts per channel) combined Stereophonic Amplifier and Pre -amplifier. Dimensions 144 x 81 x 4in. Original Price 28 gns. OUR PRICE 19 gns. 7/6 p. & p. 
Avantic PL62I. 20 watt monaural amplifier, frequency response 
10 c /s -30 kc /s t IdB. L.S. impedance 4, 8 or 16 ohms Dimensions 
14 x 8+ x 4gin. 

Original Price 29 gns. OUR PRICE 19 gns. 7/6 p. & p. 
Avantic SP21. Stereophonic Pre -Amp. Control Unit designed for use with the DL7 -35 Power Amplifier. Power requirements 
6.3 v. at 1.3A. A.C., 350 v. ac 5mA D.C. Dimensions 14¡ x 9 x 4in. Original Price E28.10.0. OUR PRICE ¿16.19.6, 7/6 p. & p. 
Avantic DL7 -35. Power Amplifier, power output 54 watts peak. 
Valve line up: GZ34 2 tEL34 ECC83, FF86. L.S. impedance. 4, 8 
or 16 ohms switch selected. Dimensions 141 x 9 x afin. 

Original Price 30 gns. OUR PRICE E16.19.6, 12/6 p. & p. 

SPECIAL BARGAIN OFFER 
THE PERFECT STEREO SYSTEM: 

Two DL7 -35 power amplifiers; 47 4ns. 
P. & P. 25/ one SP2I Stereo Control Unit. b 

2 -BAND RECEIVER 
MAY BE BUILT FOR E5.10.0 plus 3/- packing and postage. 
This receiver uses the latest type circuitry and supplied complete with easy to follow point -to -point wiring diagrams, suitable ior use on A.C. mains 200/250 v. When constructed the Receiver is housed in an attractive walnut finish Bakelite 
Cabinet or if required Wooden Walnut Cabinet. Overall 
dimensions 12 a 64 x Sfin. Instruction Books available separately. 
PRICE Ir.. 
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Points marked i ..0 
are 'earthing' 
connections to 

chassis 

Power Plug 
connections 

lnut 'C' in ut B /'-put 
- -r 

To Cl2 *ye 

Audio Output 
Fig. 7.- Underchassis wiring of the pre -amp. 

(Continued from page 622) 

and only one earth wire run from each control 
and jack. 

To enable the vibrato to be switched on and off, 
a switch is employed to earth the buffer grid. 
This is in series with a closed circuit jack, so that 
an external foot switch can be used, if desired, 
from this jack on a screened coaxial lead. If this 
is used the switch on the amplifier is closed, putting 
the grid through to the foot switch. The " depth " 
control enables either deep, medium, or low 
vibrato effects to be employed, and the " speed " 
control gives a range of roughly 4 to l0c /s vibrato 
speed. The speed range may be altered by altering 
the 470k resistor in series with the speed control to 
say 250k, when it will be faster. 

Construction 
Figs. 5 and 6 show the general layout of the 

pre -amplifier chassis. The main panel should not be 
less than 12in. x Sin. and of 16s.w.g. aluminium or 
steel, and bent as shown in Fig. 6. The panel will 
have an inclination of 45deg so both top and 
bottom edges should be at as nearto 45deg with the 
panel face as possible. Four bin. holes are drilled 
in each bent side for the cabinet mounting screws. 
The six volume control mounting holes should be 
spaced out equally to occupy the whole panel area. 
The three input jacks are mounted directly under 
the controls they are connected to. which puts 
them under the sub- chassis. Connections between 
controls and jacks may be open wire, but short 
lengths of screened cable are preferred. The three 

100k stoppers may be connected together above 
the sub -chassis, and a single screened lead fed from 
their junction to the grid of the ECC83 . 

The sub -chassis supporting the valves and assoc- 
iated circuits is made from 16 s.w.g. metal, bent 
with two edges down 1 }in. of the front edges of the 
chassis being bent out to bolt to the panel. If the 
pilot light is fitted, a small hole made in the panel 
with a strip of red celluloid across it is required as 
the jewel ". The lamp socket must be insulated 
from the panel. as the heater chain is only 
grounded at the main power- chassis end to reduce 
hum. A small piece of ebonite or paxolin will 
suffice, bolting the lamp holder to this with a well 
countersunk bolt. and then bolting the insulated 
support to the panel. 
'Heater leads must be well twisted and kept away 

from the signal circuits as far as can be arranged. 
Fig. 7 gives a more detailed idea of how the pre- 
amplifier chassis is wired. and shows the majority 
of the connections. 

Cabrner 
In Fig. 8 is shown the cabinet used for the proto- 

type. which was constructed out of 5 -ply, screwed 
together. It can be covered in plastic material or 
rexine. The speaker fret material can be expanded 
metal or a heavy cloth. a narrow strip of wood 
screwed across the speaker opening gives added 
protection. It was found in the prototype that the 
pre -amplifier chassis could not be inserted in the 
cabinet with the valves in place. the glass pips just 
fouling the cabinet top. The valves can be easily 
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Wood 
support for 

chassis 

Material 
5-plywood 
covered in 
e contact 
plastic 
sheeting 
or rex /ne 

Measurements 
are overall. 

Allowances 
must be made 
for edges etc, 

Fig. 8.-A 

put into place after the chassis has been placed in 
the cabinet opening by leaving it protruding 
slightly at the front so the bases can be seen looking down on it from above. The valves are then pushed home by putting them up from below. 
The chassis front may be painted a dove grey and the notations for the controls written on with 
Indian ink. Then give the face a coat of clear varnish. 

Final Tests 
With the equipment switched on, turn each 

volume control to zero with the vibrato switched 
off, and turn the tone control for maximum treble. 
Little hum, but some " hiss " should be heard from 

suggested cabinet design. 

Cut -out for 
Mains lead 
storage in back 

Front isl8"x /8"with 
/0" Speaker cut -out in 

the centre 
Back is la"x /6" cut* 

from peg -board 

the speaker. Adjust the negative feedback control 
until this noise level is such that it can be heard 
only 3 -4ft from the set. If an electric guitar is 
available it may be connected to each input in turn 
and checked for volume. The vibrato may be 
switched on and this checked for depth and speed. 
Microphony may be evident with some valves in 
the pre -amplifier, and if this is found, then the 
offending valve (most likely the ECC83 amplifier) 
must be changed. New valves in good condition do 
not show this trouble. The equipment will handle 
high outputs without overloading, and, say, two 
guitars on chords and one melody are reproduced 
extremely clearly with few intermodulation 
troubles. 

AUTOMATIC CONTROL 
NEW type of German milling machine, fitted t with a British tape- control system, which anti- 
cipates errors and stops the machine before 

they would have been made, thus eliminating the 
scrapping of valuable workpieces, was shown publicly 
for the first time at the German Machine Tool Fair 
at Hanover from September llth to 20th. 

The machine -a Droop and Rein FS80 vertical 
mill -is controlled by the "Emicon" system designed 
and manufactured by E.M.I. Electronics Ltd. This 
system incorporates a new angle safety unit, which 
foresees any programme error or irregularity in the 
tape and brings the safety circuits into operation 
before the cutter arrives at that point. 

The big advantage of E.M,L's new system is that 

OF MACHINE TOOLS 
the machine is stopped before the fault has affecteu 
the workpiece. Immediately the irregularity has been 
investigated and if necessary corrected, cutting can 
continue. 
Other Features 

The "Emicon" system fitted to this machine also 
provides several other facilities. It gives contour 
control in any two axes and very fine step control in 
the third dimension. It also provides zero shift in all 
axes, which facilitates accurate positioning of the 
workpiece, considerably reducing the setting -up time. 

Another outstanding feature is that the input 
programme can be corrected for the actual size of the 
cutter in use, even after a regrinding operation during 
the course of cutting a workpiece. 
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COSSOR 17" TELEVISIONS & RADIOS I PAY US A VISIT FOR 

----at half original price ! ! I ! ! I SUPER SALE BARGAINS 

BUILD IT YOURSELF! 
THE FAMOUS COSSOR 

(Traveller's Fricnd/ Transistorised 

f7.19.Ó POCKET 
P. & P. 2/ -. RECEIVER 

In leatherette case 

This set can be built for £7.194. Size 6 x 3; x loin. Weight 
17 ozs. This set covers medium waveband 190/500 metres 
intermediate frequency. 470 kc /s using 4 transistors (Ediswan) 
and 2 diodes on a printed circuit board, plus a 21in. moving 
coil speaker. Instruction book with point to point wiring 
diagram. 2/6 each. Batteries. PP4 (Ever Ready) 2/- each. 

COSSOR BATTERY PORTABLE SPECIAL 

£6.19.6 
P. & P. 3/6 

A printed circuit. 5in. 
speakers are features of this 
battery portable. An internal 
ferrite rod aerial for L and 
M Bands. A polythene 
wrapper provided to protect 
receiver. Width IOin., height 
61in., depth 5 ;in. 

MICROPHONES - LOUDSPEAKERS 
TRANSFORMERS - ALL COMPONENTS 
In tact we have the tot. Send tor details and prices. 

COSSOR BATTERY PORTABLE 

£7.19.6 P 3 6P 
This extremely sensitive battery operated 

set has a printed circuit and 5in. speaker. 

A frame aerial fitted in the lid 

gives high quality listening on 

L and M Bands. 

CARTRIDGES 
Collaro Studio O .. 18/- 

Collaro Studio P ,. 18/- 

B,S.R .. .. 18/. 

6- TRANSISTOR RADIO KIT 

£9.15.0 
P. & P. 1/6 

6 transistor printed circuit, ferrite aerial, 
5in. speaker, push -pull output, with 
3 I.F. stages and driver stage. Range 
MW 180.550 metres, LW 1,200 -2,000 
metres. Wooden case attractively covered 
in Blue and Grey washable vinyl. 

CONVERT THAT TV TO ITV 
with our COSSOR TURRET TUNER ZB2 

2- valve cascode R.F. amp, using one 7AN7 
valve. One freq. Changer 8A8. Output from 
converter, sound 10.1 me /s. vision 13.6 mc/s. 
Fitted with aerial panel, fine tuning control. 
Brand new in carton with full instructions and circuit. 
Suitable for use in sets made by: Cossor, Argosy, Baird, 
Decca, Murphy, Peto-Scott, Philips, Philco, Regentone, 
R.G.D. and Stella. Both Birmingham and London channels 
available. 

37/6 
P. & P. 2/- 

LIST PRICE 
7 gas. 

"SUPER- THREE" 
Transistor Pocket Radio 

Printed circuit technique using Kit of Parts 
_ Surface Barrier type tran- Complete 
cistors one A.1-. Trans and one 
Diode. Ferrite aerial, fully 
tunable on LW and MW. Uses 
2 U16 li volt batteries. And 
easily assembled by the be- P. & P. 1/6 
ginner. 

39/6 

LABGEAR OUTPUT METER 

£219.6 P. & P. 21- 
Complete Kit 

At lass a Meter at the right price tor 
the home constructor. An accurate 
Audio Power Output Meter. Two 
ranges 23m W to 1 W and 1W to 10W. 
Accuracy 5% matched for 3, 15, 
600 ohms with inst. and tech. data. 
New Sin. 0.1mA meter. 

NOT GOVERNMENT SURPLUS 

COSSOR RECORD 
PLAYER KIT 

We can now COMPLETE 
supply the KIT 
following £5 9.6 parts to 
build this P. & P. 5i- 
unit: 
(I) Player Case. 
t2) Canard Motor B.A.1. 
(3) Amplifier 4 transistor. 
(4) Speaker. 
(5Y Knobs. Plugs, etc. 
Suitable tot lin. 45 r.p.m.s. 

171m TUBE 
BARGAIN 

Type CME/1702 90° by 
Mazda. Not surplus. Heater 
(amps) 

0.3, 
Heater (volts) 

SPECIAL PRICE 

£3.19.6 
P & P. lOt- 

FERGUSON VHF /FM TUNER 
This F.M. adaptor is completely 
contained and and can be fitted to any A.C. 
mains radiogram or radio with P.U. 
sockets. Valves 2- EF80's. ECF80. Input 
200-250v. A.C. range 80-98 Mc/s. 

Greauv Reduced 

E 1 3 
P. & P. 2/- 

YOUR EXISTING RADIOGRAM OR RECORD 
PLAYER CHANGED TO STEREO BY OUR 

STEREO ADAPTOR 
Tech. Data 2 valves EF80 and EL84. 
Switch control for Stereo and Mono 
Dual °volume and tone control. Output 
3 ohms. suitable for use with Acos GC /71, 
GP /73 and Garrard GC /10. Complete P. & P. 2,6 

with wiring diagram. 

£2.19.6 $ 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON; W.9 TEL.: CUNNINGHAM 9530 

Hours of business: 9 a.m. to 6 p.m. Open all day Saturday9Opposite Paddington General Hospital. Buses 1SB & 36 pass the door. 
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/A TRULY REMARKABLE 
BRITISH INVENTION! 

ramdeck 
GRAMOPHONE TAPE RECORDER i 

Turns any gramophone into 
a superb TAPE RECORDER ! 

and back into a record -player in a moment ! 
* Plays at 7.4" 

per sec. or 3 
other speeds. * Records direct 
from radio or 
microphone. * Erase and fast 
rewind. 

11 Gns. 
YOURS FOR 13/- 
DOWN AND 18 
FORTNIGHTLY 
SUMS OF 131. 
Ready to record, 
complete with Con- 
trol Unit and 600 ft 
of Twintrack tape. 
Special moving coil 
microphone extra. 

EASY TERMS 

po' 

Gramdeck is an ingenious invention that 
instantly turns your gramophone into a 
tape -recorder and back into a gramo- 
phone at will You simply slip it on to 
your turntable and you are ready to 
record direct -from -radio or micro- 
phone ... the voices of your family 
.. radio programmes ... your favourite 

music -and you can instantly play it 
back through your own gramophone or 
radio with Lifelike Fidelity. Made by 
the people who make radar instruments 
for Viscounts and Britannias, the 
amazing Gramdeck now brings full 
tape- recording facilities to every 
gramophone owner at little extra 
cost. 

As easy as putting on a Record 
"Real hi-fi results." "Better than many 
so- called hi-fi recorders ..." These are 
typical comments of famous technical 
journals. Gramdeck enables any gramo- 
phone owner to add superbly good tape - 
recording facilities to existing equip- 
ment, at a fraction of the usual cost. Full 
details, photos, specifications, Easy 
Terms, etc., are given in the Gramdeck 
Book. Send for your FREE copy today. 

FREE BOOK -POST. NOW ! 

Please send me the Gramdeck Book - 
FREE and without obligation. 

NAME 

ADDRESS 

)ramdeck 
GRAMOPHONE TAPE RECORDER 

(Dept. PA813). 29 -3l WRIGH'l'r LANE. LONDON W.8 11 

GRAMDECK TURNS A TURNTABLE INTO A TAPE -RECORDER 

November, 1960 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

inch detachable bit 
soldering instrument 
List No. 70 

Combined Protective Unit 
with Wiper'Abrasion Pad 
and Solder Reel 
List No. 700 

Apply SALES & SERVICE 

fIDCOLP\ 
(Regd. Trade Mark ) 

GAUDEN ROAD 
CLAPHAM HIGH ST. 
LONDON, S.W.4 

Telephones: 

British & Foreign 
Patents, Registered 

Designs, etc. 

Telegrams: 
MACaulay 4272 - 3101 "SOLJOINT, LONDON" 

2 VALVES 
EZBO and 

ECL82 7x4in. 
ELLIPTICAL 

speaker - 
ideal for 

converting 
record 

players and 
radiograms 
to stereo - 

take 
advantage 

of this offer! 

4 -WATT QUALITY 

AMPLIFIERS 
in handsome Portable 
Cabinet measuring 15 x 9 

x 6in. (depth). Built -in 
power supply -Complete, 
ready to operate. Separate 
Tone and Volume Control. 

NORMAL PRICE 9 Gns. 
TERMS - CASH WITH ORDER 

7 -Day Money Back Guarantee 
89/6 

BEAVER RADIO 
60 WHITECHAPEL, LIVERPOOL, I. 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1960 PRACTICAL WIRELESS 629 

Trade News 
SAFARI PORTABLE RADIOGRAM 
rrHIS lightweight radiogram is powered by three 

9V batteries which make it completely port- 
able. The Safari is a nine transistor model with 
a long and medium waveband radio section incor- 
porated. it will accommodate all sizes of records 
on a four -speed auto -stop record player with a 
turnover cartridge and sapphire styli for 78 r.p.m. 
and long playing records. A combined volume 
and tone control, wavechange switch, radio /off/ 
gram switch and tuning control are located on the 
front panel. The cabinet is covered with imitation 
leather and is available in two colours -red and 
natural and tan and natural. The price is 37 

guineas and this model may be obtained from 
Dynatron Radio Ltd.. Maidenhead, Berks. 

ELECTROLUBE POCKET 
DISPENSER 

A POCKET size " Pen " type 
dispenser which enables 

low resistance lubricant to be 
economically applied to other- 
wise inaccessible places has 
been introduced by Electrolube 
Ltd. A sharp pull on the 
fountain -pen type cap auto- 
matically releases a thin 3in. 
nylon " Snorkel " tube which 

NEW PRODUCTS AND DEVELOPMENTS 

permits direct application of controlled drops 
when the reservoir body is squeezed or flexed. 
The amount of pressure on the nylon reservoir 
body controls the amount of lubricant used. The 
handy pocket dispenser is made by Electrolube 
Ltd., Oxford Avenue, Trading Estate, Slough. 

CAPACITOR PRECISION DECADE BOX 

ALOW -PRICED capacitor precision decade box, 
Model DC-1U-F, has been introduced by 

Beulah Electronics. This instrument provides 

1 lie Electrolube "Pen' type pocket dispenser. 

l'he Safari Portable. Radiogram. 

capacity values from 100pF to 0.11µF steps so 
that exact capacitor values are available for deter- 
mination of capacitor values in compensating net- 
works, filters, etc. Precision 1 per cent silver -mica 
capacitors are employed for high accuracy. 
Switches are ceramic wafer types for minimum 
loss and feature smooth action. The price is £9 
net. Beulah Electronics, 138, Lewisham Way, New 
Cross, London, S.E.I4. 

REFLECTOGR AP II TAPE RECORDER 
T HIS tape recorder, Model A, has separate 

record and playback amplifiers providing con- 
tinuous monitoring from the tape with provision 
for instant comparison between input signal and 
recorded signal. The recorder will take spools up 
to 8 #in. Further information on this model may 
be obtained from Multimusic Ltd., Maylands 
Avenue. Hemel Hempstead, Herts. 

PUSH BUTTON CAR RADIO 
RUSH button station selection and wavechange 

is the main feature of a new car radio intro- 
duced by Philips. Model 493VT uses four valves 
plus transistor output stage and tone control is 
continuously variable All connections are on 
flexible leads and an adjustable aerial trimmer is 
mounted externally in the aerial lead. Model 
493VT retails at 28 guineas and is manufactured 
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by Philips Electrical Ltd., Century House, Shaftes- 
bury Avenue, London W.C.2. 

PAM STEREOPHONIC RADIOGRAM 

ONE of the new models from Pam (Radio & 
Television) Ltd. is the RG.630 stereophonic 

radiogram. This has a three waveband VHF radio 
and four -speed stereo /mono record player com- 
plete in one cabinet. Two wide range loudspeakers 
are fitted on the swing doors which may be closed 
when not listening to stereo. Model 630 measures 
211in. high plus 11in. legs, 33in. wide and 151in. 
deep with ample record storage space. The makers 
are Pam (Radio & Television) Ltd., 295, Regent 
Street, London W.I. 

NEW OSCILLOSCOPE 
MODEL 33a is a new oscilloscope recently 

released by Taylor Electrical Instruments Ltd. 
This instrument has a hard time base having good 
synchronisation characteristics covering the wide 
range of frequencies from 2c /s to 100kc /s and 
can be operated either free running or triggered. 
Horizontal and vertical amplifiers with push -pull 
output are provided, the latter being of high gain 
with a frequency range extending from h few 
cycles per second to 60Mc /s. Further information 
on the oscilloscope, including the price, may be 
obtained from Taylor Electrical Instruments Ltd., 
Montrose Avenue, Slough. 

TWO NEW "STELLAPHONES" 
TWO new tape recorders have been added to the 

range of " Stellaphone " recorders. They are 
the ST.455 and the ST.454 selling at 59 guineas 
and 37 guineas respectively. Both these models 
have four -track operation. Model ST.455 is a 
three -speed recorder housed in a portable cabinet 

November, 1960 

The Taylor oscilloscope -Model 33a. 

with a detachable lid. Model ST.454 is a single 
speed instrument with push- button operation. 
Details of these tape recorders may be obtained 
from Stella Radio & Television Co. Ltd., Astra 
House, 121-123, Shaftesbury Avenue, London, 
W.C.2. 

SHURE TAPE HEADS 
TAPE Heads made by Shure Brothers Incorp- 

orated, Evanston, Illinois, U.S.A. are now 
î 'ailable to manufacturers in the U.K. 

The range includes the new 4- 
track Stereo Tape Head Model 
TR54A and Stereo Erase Head 
Model TE28A. 

Full details and specifications 
can be obtained from the sole 
U.K. representative of Shure 
Brothers -Mr. I. W. Maunder -at 
95, Hayes Lane, Beckenham, Kent. 

"ONE -FIVE SPECIAL" 

THE makers of "Scotch" 
Brand Magnetic tapes have 

added their latest addition to the 
range -the " One -five Special ". With 150 feet 
of plastic tape on a 3in. reel, the " Special " 
is ready for instant mailing in its own specially 
designed box, and is available to Retailers in a 
colourful counter display containing 12 reels. Fit- 
ting all popular recorders, the " One -five Special " 
gives 15 minutes playing time at 3;in. /sec. 
Minnesota Mining and Manufacturing Co. Ltd., 
3M House, Wigmore Street, London, W.1. 

A new 
Stereophonic Radiogram 

from Pam -Model RG.630. 
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631 

ORDERS 
BY POST 

WILL RECEIVE 

OUR PROMPT 

ATTENTION 

1. 2,- TRANSISTOR POCKET RADIO with MINIATURE SPEAKER. PRINTED 
CIRCUIT AND FERRITE ROD. 61ze 31 x 41 x lin. Tunapir over medium 
and long waves. Set of parts inoluding ivory coloured case, 2 transistors and 
su newsaryy component. (less batte,les- available anywhere at 104.1. 

92/6, P. E P. 1 /6. Wiring diagram 1/6, free with kit. 

2. 8- TRANSISTOR POCKET RADIO with MINIATURE SPEAKER. Plus 
Germanium Diode and Printed Circuit. Sloe 31 x 4 x liu. Ferrite Rod 
Aerial. Two Surface Ramer Translators and one Audio. Tunable over 
medium and long wave.. To build youreelt 89/8, P. a P. 1!6. Circuit 
diagram 1/6, free with kit. All parts or Items 1 and 9 sold separately. 

3, DOUBLE BEAM "SCOPE" for D.O. and A.C. APPLICATIONS. A high 
gain, extremely ,table differential Y- amplifier (30 mV/C.M.). Provide ample 
sem.tivity with A.C. or D.C. Inputs. Especially suitable for measurements d 
transistor operating conditions where maintenance of U.C. Wrote is of para- 
mount importance. Push -poli 11 amplifier; Fly-bsok eepPresalon: Interval 
Time -base Sean Waveform available for external use; pulse output available 
for checking TV fine O/P Transformers, etc. Provision for external. liP 
and CRT Brightoe.e Modulation. A.C. main. 200/250 v. 629.19.0 P. & P. 
7/6 or 601- deposit plue P. & P. 7/6 and 12 month(, payments of 8314. 

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TUBE. 
4. A.0. /D.C. POCKET MULTI -METER KIT- tin. moving Jell metal, scare 

calibrated in A.C. /D.C. volts. ohms and mlllampe. Voltage range A.C. /D.C. 
0-50, 0- 100, 0 -250. 0 -500. Mllliamps 0-10, 0 -100. Ohms range 0- 10,000. 
Front panel, range switch. wuewonnd pot (for ohms zero setting), toggle 
switch, /wel.tor and rectifier. 1918. P. A P. 1/8. Wiring diagram 11- .free 
with kit. 

6. CHANNEL TUNER. Will tone to all Band I and Band IH ,tauon.. Complete 
with P.C.C.84 and P.C.F.80 valves On series) I.F. 16 -19 or 33 -88. Can be 
modiled as an aerial converter (instructions supplied). 82 /6 plue 3/6 P. d; P. 
HEATER TRANSFORMER to suit above, 200 -260 v., Si.. plus 1/8 P. i P. 

8. MAINS TRANSFORMERS. Ah with tapped primaries, 200.260 volta, 0 -160, 
180, 200 v.. 60 mA, 6.3 v. 2 snipe, 10/8. 280 -0-280 80 mA, 6.8 v. 3 amp. 
6.3 r. 1 amp, 10 /8. 850 -0-350 v., 70 mA. 6.3 v. 1 amp, 0.8 e. 9 amp. 1014 
960 -260 v. 70 mA. 8.8 v. 2 amp, 10 /6. P. A P. 8 / -. 

7. WOLSEY 8- ELEMENT FOLDED DIPOLE. I.T.V. /kerbs: lets mounting 
bracket for extemai use, complete with 19 yde. of ooatdu able, 161: 
4. element. 17/8. l'. A P. 3 /6. 

8. BUILT POWER SUPPLY UNIT. A.C. Mane 200-260 v. D.O. Output 
250 v at 75 mA. A100 9.9 v., 9 amp. heater winding. 211 -, P. A P. 310. 

9. SIGNAL GENERATORS. Cash 68.19.9 or 25/. deposit and 6 monthly 
payments of 21i6, P. A P. 6i.. Coverage 100 kcl. to 100 Mole on funda- 
mentala and 100 Niels to 200 Mois an harmonica Case 10 x 0j x 601. 

Three miniature valve. and Metal Rectifies. A.C. maim 200/250 v. inter- 
nal oimimation of 400 c.o.s. to a depth of 80 per cent: Modulated or 
=modulated R.F. output continuously variable 100 millivolts. C.W. 
and mod. switch, variable A.F. output. Magic eye as output indicator. 
Accuracy t 2 per cent. 

10. SIGNAL GENERATORS. Cash 54.19.8 or S6/. deposit and 4 monthly 
payments of 21/8, P. i P. 6/, Coverage 120 kola to 84 Mcfs. Case 
10 x 61 x 411. Flee of scale 81 s-Sal. 2 valves and rectifier. A.C. mains 
230 -220 y. Internal modulation of 400 omis. to a depth of 80 per ant, 
modulated or =Modulated R.F. output cuntlnuonsly variable 100 milbvoite. 
C.N. and mod. ewitob variable A.B. output and moviola coil output meter. 
Accuracy t 2 per cent. 

11. BATTERY RECORD PLAYER AND AMPLIFIER. Comprising 46 r.p.m. 
'Start-' motor, ' Aims" crystal pick -up, 3 translator push.ptlli amplifier, 

complete with tranelotore. Output 500 milhwatte, 49/6, P. A P. 316. 

12. 8-WATT PUSH -PULL AMPLIFIER COMPLETE WITH CRYSTAL MIRE 
AND Sin. LOUDSPEAKER. A.C. mains 200 -250 v. Slat 101 . fil x 2 4in. 

6 valves. B.F. pen., 2 triodes, 2 output pens and rectifier. For nee with 
Il makes and type of piekup and mike. Negative feed tact. Two inputs, 

mile and grain. and control, for same. Separate otntroie for Baer and 
Treble dit. Response flat from 40 cycles to 16 tels. t 2 lib: 4 db down to 
20 koia Output 8 watt& at ó per cent total distortion. Noter level 40 db dbwn 
W hum. Output transformer upped for 3 and 16 ohms speech coils. For 
use with Std. or L.P. ragged., musical Instrumente each as guitare, etc. 
64.16.6, P. a P. 716 or 901. deposit plue P. A P. 716 and I monthly 
payments of 

13. BAR MONARCH OAS WITH FUL-FI HEAD. 4 -speed, plays 10 records. 
12in., 10 /n., or 71n. at 16, 83, 43 or 7e r.p.m. ltermnae. 71., 101n. und 
12tH. records of the same speed. Bas manual play position: colmo, brown. 
Dimensions: 126 x 101in. Space required above beeetoard 44m., hello 
baseboard 21 in. Pitted with Fui-FI turnover crystal head. 66.19.0. P. & P. 5/. 

With Stereo Head. 57.19.6. P. S P. el -. 
14. TRANSISTOR TESTER. For both P.N.P. and N.P.N. translators incorporar- 

ine moving coil meter. In metal cane, site 43 x 06 x 111n. Scale marked i, 

gain and ,eakage. 19/6, P. a P. 216. 

15. PUSH -PULL OUTPUT STAGE inclusive on translate). with input and 
output transformers to match A ohms speech coil, snitable for use with th, 
POCKET RADIO. Elt 4 paru, mclodins transistors. 19iß. P. A P. I/O. 

Wining diagram LIS, tree with Mt. 
18. PORTABLE AMPLIFIER. On printed circuit for A.C. Mama 2001280 v. 

Slae 4 x Si. with tone and volume nontrol. Valves: ECLO'2 and 0180. 
S9 /S. P. A P. 2/6. 

12 

SATISFACTION 

GUARANTEED 

OR 

MONEY 

REFUNDED 

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

15 

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

ALL ENQUIRIES S.A.E. 

GOODS NOT DISPATCHED OUTSIDE U.K. 
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'VANCOUVER" 3- TRANSISTOR 
POCKET RADIO 

Plus germanium 
diode on printed cir- 
cuit. size 31 x 4 x tin., 
incorporating I erri to 
rod aerial. Tunaole 
over med. and tong 
waves. Extremely 
simple to build. Can s7 
be built for 39/6. Post 1 /6. Circuit - 

diagram lr6 (free 
with parcel). 

LABGEAR A.F. 
POWER 

METER KIT 
Two ranges: 
25 mllllwatts 
to 1 watt: 1 
watt to 10 
watts. Accur- 
acy 5% and 
matched tor 3, 
15 and 600 
ohms. Ideal 
tor construc- 

tors, hi -fl enthusiasts, engineers. 
COMPLETE KIT with full step -by- 
step instructions, oircult. data. 89/6. Post 1/6. 

STEREO ADAPTOR 
(or SINGLE -END AMPLIFIER) 
Converts any radiogram to give stereophonic 
reproduction. 2 -valve amplifier using EF80X 
and EL84 metal rectifier (full -wave bridge). 
Mains voltage 195 -250, 50/60 c.p.s. Ganged 
volume control and ganged tone control. 
LASKY'S PRICE, complete with printed 
circuit, circuit diagram, full service data and two new valves. 5916 Post 3/6. 

SPECIAL COMBINED OFFER 
The above, plus Acos 73 -la Stereo Cartridge 
and 6 or 81n. Speaker. 95/ -. Post 5/ -. 

BUILD THE "EASY SIX" TRANSISTOR 
PORTABLE, Medium and Long wave, tor Only 
29.15.0 p. &, p. 1 /6. Instructions and circuit 
diagram 1/6 (free with parcel). 

LASKY'S CAR RADIO 12 v. operation, 
transistor out- 
put, medium and long 
waves. Can be 
built complete 
with Speaker 
for 211.19.6. 
Post 3/6. 
Booklet 2/6. 

,refunded if you order). 
LASKY'S 100 -page COMPONENTS CATA- 
LOGUE, will save you pounds. Price 2/ -, post 
6d. Our latest 12 -page Bargain Bulletin in- 
cluded free (separately, price 6d.). 

3 -SPEED TRANSISTOR 
RECORD PLAYER 

CAN BE 

BUILT 
FOR 

£9.19.6 
Can_ /b 

8 v. operation. 
For all L.P. and standard records. All components available separately. 
AMPLIFIER. 300 rnllllwatts push -pull output, using two OC71 and two 0072 transistors. Fully assembled, 78r6. Knobs, 3/6 extra. 
LOUDSPEAKER. 30 ohms, 7 x 4ln. elliptical. matched to Amplifier, 25 / -. 
3 -SPEED TURNTABLE. 8 v., with rubber mat and speed adjustment, com- plete with to. crystal cartridge and two sapphire styli. 79/6. 
CARRYING CASE, as illustrated. 
handsome two -tone finish, 171.H. deep. 
14ìn. wide, 5:in. high. Well made and finished. 4918. Batteries extra. 

207 EDGWARE ROAD, W.2 Near Praed Street PAD 3271/2 42 TOTTENHAM COURT ROAD, W.I. MUS 2605 
Both addresses open all day Saturday. All Mail Orders to Laskÿ s Radio Dept. PW, 207 Edgware Road, London W.2. 

The least expensive way to high fidelity 
is an ariii".54 

JUBILEE Mk 2 (Illustrated) 29 gns. 
The new and improved version of the famous Jubilee chassis. 
VHF, with automatic frequency control, and medium and long 
bands. Separate tone controls. Tape record and playback 
inputs. The improved amplifier provides 8 watts push -pull 
output. 

STEREO 44 27 gns. 
A stereo and mono chassis providing 8 watts output and cover- 
ing the full VHF and medium bands. Stereo and mono inputs 
for pick -ups, tape record and playback. Separate tone controls 
and dual volume control for ease of balancing. 

AF 208 22 gns. 
An AM /FM chassis, of 5 watts output, covering the VHF and 
medium bands. Although an economically priced chassis this 
has the same superior finish and components as our more expensive models. 

T 
Post this coupon or write for free catalogue or call at our I 
Showroom for full demonstration and professional advice on I 
your installation. Open 9 -5.30 weekdays, 9-5 Sats. 

NAME 

ADDRESS 

PNC I 

chassis 

A large part of the cost of a radiogram relates to 
the cabinet (and purchase tax). Use an existing 
cabinet and replace the old unit with an Armstrong 
chassis or fit a chassis into a new cabinet or con- 
venient bookshelves. In this way your expenditure 
goes wholly into the quality of reproduction. 

The name ARMSTRONG is the registered trade mark of 
ARMSTRONG WIRELESS & TELEVISION -Co. Ltd. 
WARLTERS ROAD, LONDON N.7. Tel.: NOR 3213 

i 
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= =Club News gi-- g -12 

REPORTS OF CURRENT ACTIVITIES 

AMATEUR RADIO CLUB OF NOTTINGHAM 
Hon. Sec.,. E. C. Weathers'', 16 Aveberry Close, Clifton, 

Nottingham. 
September 22nd saw the opening of a course of R.A.E. 

instruction for newcomers. The course is under the direction of 
A. Davis. G3LXL, and classes will continue to be held through- 
out the winter. 

Future Events: 
October 4th -Open Night. 
October 25th-"The Panoramic Adaptor" by G3JWQ. 

AMATEUR RADIO MOBILE SOCIETY 
Hon. Sec.: N. Fitch, 79 Murchison Road, London, E.10. 

"Uncle Tom's party ", an annual club event, took place this 
year at Bishop's Stortford, Hertfordshire, on August 28th. 

Future Event: 
November 12th -Gala buffet and ball. 

CALCOT RADIO SOCIETY 
Hon. Sec.: F. D. Mitchenall, 12 Glenwood Drive. Tilehurat, 

Reading. 
During October two lectures were given for club members in 

St. Birinus' Church Hall. One was on transistor portable 
receivers, by S. Woodward; and the other on transistor circuitry, 
by J. A. B. Dunn. 

Future Event: 
November 25th -A lecture and demonstration on recording 

TV pictures on tapes will be given at St. Birinus' Church Hall, 
Calcot, Reading. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Derby and District College of Art, Green Lane, Derby. 
Hon. Sec.: F. C. Ward, 5 Uplands Avenue Littleover, Derby. 

The estimated number of visitors who attended this year's 
Mobile Rally was 1,000, some 500 less than last year and it is 

thought that the unsettled weather was responsible for the 
reduced attendance. 

At the time of closing the transmitters at 2.45 p.m: G3ERD /A 
on 160m had contacted 41 mobiles and G3EEO /A on 2m had 
worked seventeen. 

A car park check at 3.15 p.m. provided a count of 215 cars, 
65 of which had been equipped for mobile operation. The 
visitors log was closed at 3.30 p.m. and showed a total of 461 

which included 163 call signs among which was ON4GK Theodore 
Nissen from Antwerp who, incidentally was the lucky recipient 
of the major raffle prize, an Electric Washing Machine. 

The Mobile Competition was of a novelty nature being based 
on an elimination competition. The winner was F. James, G6NW, 
from Hayes. who carried off the other Washing Machine. The 
runner up was P. Hill. G3NPU, of Eastbourne. 

The main programme commenced at 2 p.m. but the Children's 
Sports were somewhat curtailed due to a shower of rain. The 
flying display was also postponed to 5.15 p.m. A new feature was 

a display of unarmed combat by members of the Derby Olympus 
Judo Club. this created quite an attraction. 

The main hall was packed to capacity for the start of the 

Monster Junk Sale at 3.45 p.m. Business was brisk for the next 
45 minutes whilst the Chairman, Tom Darn, G3FGY, auctioned 
the oddest variety of articles to the amusement of the crowd of 
well over 600. 

Raffle prizes were presented at 5 p.m. by the President's wife, 

Mrs. A. G. G. Melville, after which a 60- minute Cartoon Film 
Show was screened for the juniors while parents refreshed them- 
selves in the School Refectory where refreshments were in the 
hands Qf the Treasurer, Harry Shaw, assisted by members' 
families and friends. 

Quite a lot of new friendships were made but some of the old 
faces were missing. Suggestions and criticisms will be welcomed 
by the Chairman of the Organising Committee, G3FGY. 

EXETER AMATEUR SOCIETY 
Hon. Sec.: J. Duff. 70 Cranford Avenue, Littleham Cross. Exmouth, 

Devon. 
New members are invited to attend club meetings in the 

recently acquired clubroom at the Exeter Y.M.C.A. The club 
meets on the second Thursday of each month. 

LIVERPOOL AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: H. James, G3MCN. 448 East Prescot Road, Knotty 

Ash, Liverpool 14. 
During October the Society held its Annual General Meeting, 
Future Events: 
October 11th -G3MCN "Vacation in Holland." Illustrated 

by colour slides. 
October 18th -Open night. 
October 25th -G3H11 talk on "TV Studio Work ". 

MITCHAM AND DISTRICT RADIO SOCIETY 
Hon. Sec.: M. Pharaoh, G3LCH, 1 Madeira Road, Mitcham. 

A lecture, by G3JJG, on Third Method Single Side -band for 
the Amateur, was held on September 9th; and a lecture and 
demonstration on 23cm equipment was given by G3FP on the 

23rd of the same month. 
Future Events: 
October 7th -Lecture on Colour Television by the BBC. 
November 18th -Talk by Collins Radio Co. 

PLYMOUTH RADIO CLUB 
Hon. Sec.: R. Hooper, 2 Chestnut Road, Pevereó, Plymouth. 

Devon. 
The clubroom is again open for the Tuesday evening meetings. 

The aerial at the clubroom has been resited and it is hoped that 
more interesting contacts will result during the coming winter. 

Future Event: 
October 18th -Junk Sale. 

STOKE -ON -TRENT AMATEUR RADIO SOCIETY 
Hon. Sec.: V. J. Reynolds. G3COY, 90 Prince's Road. Hartshill. 

Stoke -on -Trent Staffordshire. 

The Stoke -on -Trent A.R.S. has, in recent months, been on the 

air from several exhibitions and rallies. 1960 is the city's jubilee 
year, and for the period of the celebrations the special call-sip 
GB3SOT has been used in place of the more familiar call of the 
society (G3GBU). 

The society's most recent event was "The Rally of Boats ". 
This was in co- operation with the local boat club who staged 
their national boat rally. Several craft were fitted for FM 

operation. 

WELLINGBOROUGH RADIO CLUB , 

Hon. Sec.: P. E. B. Butler. 88 Wellingborough Road, Rushden. 
Northamptonshire. 
During the summer recess the club TX has been completely 

overhauled and G3KSC rebuilt the modulator. 
Future Event: 
November 3rd -Film night on British Railways. 

WEST MIDDLESEX TAPE RECORDING CLUB 
Hon. Sec.: H. E. Saunders, 20 Nightingale Road, Hampton, 

Middlesex. 
The meeting at St. George's Hall, Southall, on Thursday, 

August 25th, was taken up with playing back the unedited tapes 
of the visit to Whipsnade Zoo, and it was decided to play them 
again at Hampton on September 8th, with a view to consolidating 
all three efforts to make a feature tape in due course. Also, a 

further tape from Fred Gazelev concerning his scheme for the 
Blind, was played, and a recording made of the subsequent 
discussion. 

The meeting felt that Fred could best be helped by individual 
offers of help such as dubbing. reading and technical assistance. 
as such help was liable to be required at short notice which rather 
ruled it out as a Club activity. 

The next meeting was at the Railway Hotel. Station Road. 
Hampton, at 7.30 p.m. on Thursday, September 8th, to listen 
to the Whipsnade tapes and make rude comments thereon, 
and the second meeting of the month was at the S. George's 
Hall, Lancaster Road. Southall, at 8 p.m. on Thursday, 
September 22nd. Stanley Mace also presented a tape entitled 
"The Bird -Watcher's Dilemma ". 

We seem to be standardised for a while in our meeting place. 
There will be two meetings per month until further notice. On 
the second Thursday of the month at the Railway Hotel, Station 
Road, Hampton, and on the fourth Thursday of the month at 
St. George's Hall, Lancaster Road, Southall. The Hampton 
meetings start at 7.30 p.m., and the Southall meetings start at 

8 p.m., and refreshments are provided. 
We are attempting to obtain some specially written playlets or 

sketches suitable for recording, from a local author who has won 

several prizes for his material, and it is hoped to arrange future 
recording sessions for putting these on to tape. 

Future Events: 
October 13th -At the Railway Hotel, Station Road, Hampton, 

Bruce Bargavel will be singing, with a pianist, and Members are 
invited to bring along their equipment to do some live recording 
of voice and piano. 

October 27th -A visit from a leading tape- recorder manu- 
facturer, for a demonstration. 

November 10th- Members are invited to bring along their 
home -made equipment and gadgets for the approbation of then 

fellows, 
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Short -wave Listeners' Log 3 
SHORT wave enthusiasts who can read Morse 

will usually find many interesting signals on 
any active band. In order to produce an 

audible tone from C.W. transmissions, the receiver 
beat frequency oscillator has to be operating. 
Receivers of other types than " communications " 
may not be fitted with a B.F.O. In this case a unit can be made by making a simple one -valve oscil- lator. Any small triode or H.F. pentode will serve. 
Current is drawn from the receiver, and the coil 
tunes to about the intermediate frequency of the receiver. The oscillator is coupled to the detector diode by a small capacity such as an insulated loop round the diode connection. 

Setting a B.F.O. 
When initially setting a B.F.O., tune in a signal with it switched off. The B.F.O. frequency is adjustable with a small condenser (e.g. 25pF) and 

the audio tone produced will be the difference 
between receiver I.F. and B.F.O. frequency (e.g., 
for a 465kc /s I.F. tuning the B.F.O. to 466kc /s or 
464kc /s would give 1 kc /s, or 1000cs. audio output). 

With communications receivers having a crystal 
filter or single -signal circuit, the B.F.O. - should be adjusted to the high frequency side of the I.F., so 
that the heterodyne image can fall in the crystal 
rejection notch. With simple T.R.F. receivers, C.W. 
Morse can be heard by bringing the detector into oscillation and tuning slightly to one side of the transmitter frequency. 

If little proficiency in code reading has been 
gained, it is as well to choose the amateur bands, 
selecting slow, clear signals free from chirps and 
tails, and clearly keyed. The 80m band will often 

provide stable, clear local C.W. signals. On this band most messages heard will be in English. 

Amateur and Commercial Stations 
When some speed in reading has been obtained, 

various commercial and similar stations may be 
selected. When 12w.p.m. can be copied, it will be 
found that occasional snatches at 16, 20, or even 
more words per minute can be taken down. At 
this stage it may be found that a stable, cleanly keyed 16w.p.m. commercial transmitter is easier to read than 10 or 12w.p.m. from a chirpy, poorly - 
keyed amateur station. Unfortunately, many com- 
mercial signals will be in cipher, though some are 
in plain English. 

The various stations previously listed generally 
continue to be well received at the times given. In 
many cases the English transmissions that are 
beamed towards this country are of excellent 
signal strength. 

The New Amateur Band 
Attention to the fairly new 15m amateur band is worth while for long range Dx. This band covers 

21.0Mc /s to 21.45Mc /s and in favourable condi- 
tions has a long skip distance. Very good reception 
has been obtained from the far east, west, and 
Africa. 

When conditions are good, U.S.A. amateurs can 
sound almost like " locals " on the 15m and 20m 
bands. Many long distance commercial stations 
also employ frequencies in the neighbourhood of 
19m to 20m, I6.75m to 17m, and 13.8m to 14m, 
and excellent reception of these is quite usual. 

Six -Valve Top -Band Tx 
(Continued front page 597) 

city; if we now slightly reduce its capacity, it will 
be found that the dip which occurs on rotation of 
the anode tuning condenser is less pronounced. It 
may be found, for example, that instead of the dip 
down to IOmA which we had, originally, the dip 
is now only to 15mA (corresponding to a power input of 43W). It will also be found that the aerial current indicated by M2 is now considerably 
greater. All we need do. therefore, to load up to 
10W is gradually to reduce the value of the aerial tuning condenser until the dip produced by the 
anode tuning condenser is about 33mA. 

While we have the dummy aerial connected up it 
is interesting to determine the approximate effic- iency of the P.A. stage. Let us suppose that the transmitter has been loaded up to 10W, and that the aerial current meter M2 reads 250mA (i.e. }A). 
Now, 

P =12R 
Power dissipated in 800 dummy load =(1/4)' x 80W 

=-(80/16)W 
=5W 

Efficiency= [Output power /Input power x 100]% 
=(5/10) x 100 per cent 
=50 per cent. 

It is also well worthwhile at this stage to monitor 
the transmission. This can be carried out in a 
variety of ways; the one the writer prefers is shown 
in Fig. 6. It is, in effect, an extremely simple crystal 
set which can be connected to the output of the transmitter. If the modulation seems satisfactory 
one can then proceed to remove the dummy 
aerial and plug in the aerial itself. 

Conclusion 
As stated earlier in the article, the actual length 

of the aerial is not very critical from the point 
of view of loading up the transmitter. Those with- 
out very much garden space will find that a 66ft wire, erected as high as possible, will give good 
results. If space is available, a quarter -wave end - 
fed aerial is very satisfactory; it may be fed with 
8052 coax without introducing too great a mismatch. 
The aerial used by the writer is half -wave and end -fed, about 35ft high at the highest point. In the space of about six months, over 30 counties of the British Isles have been contacted on phone. 
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C.R.T. ISOLATION TRANSFORMERS 
TYPE A OPTIONAL 25% and 60% BOOST. 
2 V. OR 4 V. OR 6.5 V 4R 10,8 V. 

12/8 13.8 V. MAINS INPUT. 

7YI 10115 
HIGH CA 

BOOST 
5% 

75% MAINS INPUT. 1818 

'I YPE H MAINS INPUT, MULTI OUTPUT 2, 

4, 6.8, 7.3. 10 and 13 VOLTS. BOOST 05% 
AND 50%. LOW CAPACITY. 21.4 

TRIMMERS. Ceramic. 30, 30, 70 pF.. lid.: 100 pP 
150 pF., 11. 250 p5., 11: 500 F. 750 pF 1/9. 

RESISTORS. Preleered values. 10 ohms to 10 meg.. 

I w. 9d.. 4 w. 44.: 1 w.. 6d.. 11 w., 8d.: 1 w., 11 -. 

HIGH STABILITY. 4 w., 1%, 
0/t I 

rn Preferred -des u. 

100 to 10 meg. Ditto 5 

WIRE -WOUND RESISTORS C1 /3 

25 ohms -10,000 ohms { 1/8 
21- 

5 watt, 
0 watt 
5 watt J 

PLASTIC RECORDING TAPE 
Long Play 7in. reel, 1,700fí 8218 spare 

5tIn. reel, 1,20055 22/6 PlastIC 
Sio. reel, 050ft 19 /8 Reels 
Rin. reel, 22511 Te 3/- ea. 

Standard 71n. 
ln. 

eel, 
171 7' Reels 

lin. reel, 600f 15/- 2/- ea. 

"Instant" Balk Tape Eraser and Head De- 
Pont 100/250 Jr A.C., 2718. Leaflet, S.A.E. 

............... . 

O.P. TRANSFORMERS. Heavy Duty an mA, 4 /8. 

Miniature, 334. etc., 4/6. Multiratlo push -500 7/8. 

PuahPull 10 w. 15/8. 20 w. 6E r OK, 301 -. 

L.F. CHOKES 15/10 H. 60,65 mA. SI -. 10 H. 

05 teA, 1056:10 H. 120 mA, 12/8 10 H. 150 mA, 141 -. 

MAINS TRANSFORMERS: POOi250 e. A.C. 

STANDARD. 2.50 -0.550 00 mA. 6.3 v. R.3 a. 

tapped 4v. 4 a. Rectifier 6.3 V. 1 a. 5 v. 

2 a. or .1 v. 2 a. ditto. 350.0 -350 .. .. 22/6 
MINIATURE. 200 v. 20 mA. 6.3 v. 1 a. 10/8 
MIDGET Yí0 V. 45 mA, 6.3 V. 2 a. .. 1618 

SMALL. 120- 0-220, 50 mA, 6.3 v. 3.5 a. 17/0 
STD. 2.50.0 -250, 65 mA. 0.3 V. 3.5 a. .. 17/6 
HEATER TRANS. 6.3 v. 15 amp. 
Ditto tapped gee. 2, 4, 6.3 v.. 14 amp. 

1018 Ditto. sec 6.3 v. 3 emu. .. .. 

ALADDIN FORMERS and sore, ;in., 8d.: Jin., 10d 
0.3in. FORMERS 5937/8 and Cans TV19. fia. en. 

20/n. and Iin. 4q x I in. El- ea., with cores. 
SOLON Midget. Iron. 100 /10v. or 120,401. 25w., 245 - 

REMPLOY Instalment Iron. 1'20/40 v. 25 w., 1718 

MAINS DROPPERS. 31n. x ll'a. Adj. Sliders 
0,3 amp., 1000 ohms. 41. 3.2 amp., 1001 ohms, 453. 

LINE CORD. 0.3 amp., 00 ohms per ft, 0.2 amp., 10 

ohm. per it, 1-way. 54. pet /t, :t -wax. 7d. per ft 

LOUDSPEAKER P.M. 8 OHM. Sin. Rota. 17/8 
81n. Plessey, 19 /6. 61e. x 4in. Role, 110-. 64in. Bola 
18/8. R x Sin.. 21' 10 x 6ia., 27 /8. 10in. Bola. 30 /- 
41n. Tweeter 35I_. 12in. R.A., 301 -. 0 x 610. 25/- 
STENTORIAN HF1012. 10in. O to 15 ohm 10 w., 95/- 
12in. Bake, I5 watt 3 ohms 15 ohms, 901 -, 

12ía. BAKER FOAM SUSPENSION. 15 ohms, 18 

CRYSTAL DIODE. O.E.C., 2/ -. 0EX84. 4/ -. 

HIGH RESISTANCE PHONES. 4,000 ohms. 15/- I.e 

MIKE TRANSF. 50 -1, 3/9 ea.: 100:1. Potted, 10/8 
SWITCH CLEANER. Fluid 0olrt pout. 41 On. 

TWIN GANG TUNING CONDENSERS. 360 OF. 
miniature Lin. x 14in. x (Ice., 10/ -. 0.0005 Standard 
with trimmers, 9 / -: less trimmers, 8/-: midget, 7 /6. 

SINGLE. 30 pF, 3 /6: 60 oF, 100 pIe, 160 pF, 7/4. 

S011á dielectric 100, 300, 300 pF 316. 
SPEAKER FRET. GOLD CLOTH. 17in. a 251x, 5/- 
251n. x 33in., 10 /.. Typen. 4ft 6in. wide. 105- ft 
2ít Sin. wide. 5/- ft. Samples S.A.E. 

New and Boned VALVES 90-day Guarantee. 

1R5 7/6 8E80 7/6 EABC80 B/8 EY86 101- 

185 7/6 ßL60 10 /8 EB91 8/- 11A80ß0 
1T4 85- 6N7M 6/6 EBC33 818 12/6 
2X2 8/8 8Q70 718 EB1'41 818 HVR2A 6/8 
304 70 68A7 6/- EBF80 101- MÚ14 95- 
'1V4 758 6ßJ785 8/6 EC084 918 P0084 918 

504 718 66507 816 ECFRO 9/8 PCF80 818 

5Y3 758 0V60 818 ECH42 10 /6 PCL82 11 /8 
57,4 958 6X4 718 ECL82 10 /8 5EN25 8/8 
OASIS 51- 6X5 816 RE80 5/C P1.82 1058 

6E18 558 12A17 81- EF41 915 PY00 /8 

6BE6 7/8 12AÚ7 8/- ESSO 5/8 PY81 9/6 
6BH6 9/8 12AX7 81- EF80 8/- PY82 718 

/,BW6 5/8 1211E6 8/8 EF91 5/- SP61 8/8 
018 6/- 11K7 8/8 EE92 5/8 UBC41 9/8 
SF60 7/8 12Q7 8/8 EL32 5/- UCH42 918 

6116 318 35(20 9/6 F.L41 9/8 ÚF41 918 

615 5/8 257.4 7/- E1.84 8/8 U1A1 916 

iJ6 5/8 RO 9/6 EM81 9/615Y41 81- 
6J70 6/8 805 5/8 E7,40 7/6 021 SI- 
/,K IGT 8/0 55.1 1/6 1117.80 7/8 V11105 8/8 
6K70 5,- EA50 11 FV51 9/8 t ft Iasi p16 

PRACTICAL WIRELESS 

"REGENTrr4VALVE 
"96" 

RANGE 
VALVES 
KIT RPiCE 

£6. 6. 0. 
Carr 4/- 

PRINTED CIRCUIT BATTERY 

PORTABLE KIT 
Medium and Fong wave. Powerful 
output. 6in. high Flux Speaker. T.C.C. 
Printed circuit and condensers. Comp- 
onents of finest quality clearly identified 
with assembly instructions Osmor 
Ferrite Aerial and Coils, Rexine covered 
attache case cabinet. Size 12 in. x Sin. x 

4in. Batteries used 8126 (L5512) and 
AD35 (L5040). 101- extra. Instructions 
9d. (free with kit). Mains Unit ready 
made for above 39/6. Sold separately 

1960 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W. 165. --50 u,. LATEST MULLARD 
M.W. 200 m. -OSO m. ECH81. REVD EBC81 
L.W. 800 m. -2,000 m, EL84 E7ß0. 

12 -month guarantee. 
A.C. 200/250 v. 4 -w50 Switch: Short- Medians- 
Long -Gram. A.V.C. and Negative feedback 
5 watts. Charade 134 a 54 x 241n. Glace dial 
horizontal or vertical wording size 100. z 44m. 
Aligned nd calibrated. Isolated Chapels 

£9.10.0 Can. A Ina. 4/6. 

PERMS- Dep. 60.5.1, and owe month], of 61. 

MATCHED SPEAKERS FOR ABOVE CHASSIS. 
0 /5.. 17/0' 10th.. 255 -: 121o.. 801 -. 

COLLARO CONQUEST 
BIOS- FIDELITY AUTOCBANGER 

4- SPEEDS -10 RECORDS 
Studio Pick -op 

OUR PRICE £7.19.6 poet free 

Or wtth cabinet. speaker ano amplifier 

£11.19.6 Garr. 5/6 

BSR MONARCH UA8 
The Famous Autochanger. 4 speeds. 

£6.I5.0 post free 

ALUMINIUM CHASSIS. 18 s.w.g. ondrilled. 
With 4 sides, riveted melee, and lattice Sxing 
holes, 245. sides, 7 a 411., 4/8; 9 a 71n.. 5/9: 
11 1 710., 89: 13 x 91n., 8 /6; 14 I llln., 1058: 
15 z 14111.. 1816: 18 z 18 I Oln.. 18/6. 

HI -GAIN BAND 8 LT.A. PRE -AMP KIT. 
Cawode circuit with valve E0004. Price 2956. 
Wtih Pone, Pack, 49/5. Plane ono 8d. 

Rand 1 BBC version same prlcew 

635 

GARRARD RECORD PLAYERS 

I AUDIO PERFECTION 
Designed to play 10, 83, 45, 78 r.p.m. Records 
71n. 10m. 12m. Lightweight Eta) Alen -up- 
GCS ping -in head. Stereo Wired. 

Single Play TA Mk I I £8.8.0. 

Transcription 4 HF £18. 

Auto Changer R.C. 210 £10.10.0. 
(Stereo heads 12 extra). Leaflets, S.A.E. 

Volume Controls 
Lona apindlee. Guaran- 
teed I rear. Midget 
SK ohms to 2 MPs. 

No. ow. D.P.Sw. 
8/- 418 

Untar or Loa Tracks. 

80 CABLE COAX 
Postage Id. ,e, Yalu 
Semi -ar spaced 4in. 
Stranded core. 
Losses cut 50%.....P. 
Frinre Quality I/. yd. 

Air Spaced. 

COAX PLUGS 11- LEAD SOCKET .. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES .. 4/e 
BALANCED TWIN FEEDER yd. So. SO or 300 ohms. 
DITTO SCREENED per yd. 118. 60 ohms only. 
WIRE -WOUND POTS. S WATT. Pre -set MIS. 

TV Tyle. Alt values 25 ohms to 25 K. 81- eo. 

30 K., 50 K., 41 -. (Carbon 30 K., to 2 meg., 
WIRE -WOUND 4o WATT 

11/8; 
Pots. Long g s pendle Values. 100 ohme 

CONDENSERS. New Stock. 0.001 'mid. 7 kV. 

T.C.C., 5/6, Ditto, 20 kV. 9/8. 0.1 mfd. 7 kV., 9 /5. 

Tubule. 500 v. 0.011 to 0.05 mfd., 9d. 0.1, 11 -i 

0.25. 1 8: u.5/O50 v., 1 /9: 0.1/350 e. Od.: 0.111000 v. 

1.9. 0.01/2,000 v., 1/9: 0.1 card., 2,000 volts, 8/6. 
CERAMIC CORDS. 500 v., 0.3 pF. to 0.01 mid.. lid. 

SILVER MICA CONDENSERS. 10% 5 pF. to 500 

pF'.. 11 -; 60(1 pF. to 3,000 0E.. 118. Close tolerant 

to 815 
1.5 47 

W 
MI. F PI % 

I.F. TRANSFORMERS 7/6 pair. 
465 Kell Sing Tuning Miniature Can. 34tH. I 
lin. z lin. High Q and good bandwidth. 
By Pyr Radio. Data sheet eut plied. 
Wearite 85800 LP. 486 Kills. 12/8 per pair. 
Weymouth Std. 1.2. 465 Eels, 13/8 per pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 

TUBULAR TUBULAR CAN TYPES 
1 /350y 91- 50/3505. rl8 8 /500v. 81- 

2/350v. 213 100/25, 85- 16 /600, 41- 

41450v. 213 250/25v. 3/- 32/350v. 4/- 
8/450v. 2/3 500 /12v. 31- 100/270, 618 

8/500v. 2/9 8 +8 /450v. 3/8 2,500/3v. 4í- 
16/450v. 81_ 8 +8 /500v. 51- 82 +525850v. SI. 

16/5005. 4/- 8+ 16/450v. 819 52 +32/450v. 51. 

22/450v. 819 8 +16/5000. 518 50 +50/850v. 71- 

25 /25v. 119 10 +16/450v. 41 84+ 130/275v. 755 

50/25r. 25- 16 +18 /5000. 6/. 64 +1505350v. 111e 

50/500. 2/- 32 +341350v. 416 100+200975v.1216 

SELENIUM RECTIFIER. 300 v. 88 me., 718. 

CONTACT COOLED. 250 v. 50 mA, 716: 60 mA, 818. 

85 DA, 958: 200 mA, 211-: 300 mA, 9716. 
COILS Wearite "P" type. 85- each. Orono, Mld8el 
G' type adj. duet core nom 4/ -. Ali rang 

FERRITE ROD AERIALS. EM. W 
mth 

8/9; 
reaction, 856. 

12/6. 
T.R.P. COILS A/HF 7,. pair. H.F. CHOKES, 2/6 

FERRITE ROD Bin. 1 Ola. Ma. 218. 

JASON I.M. TUNER COIL SET 26/ -. E.P. 
coil eerier coil. Oscillator cull, two LF. trans. 
10.7 Pilo's. Ratte Detector and ,eater ehoks. 
Circuit book using IOW 65M5 2 /4. 

COMPLETE JASON P,M. KIT aim 16.LO. 
With 40 of I Valve., 68.5.0. Details S.A.E. 

FULL. WAVE BRIDGE SELENIUM RECTIFIERS 
2, 6 or 12 v. it amp., 5 /9; 2 a., 1158: I a., 17/6. 

CHARGER TRANSFORMERS. Tapped input 200 
250 0. 55 0585000 at 2. 6 or 15 14 amps., 16/6 
z amps., 1718: 3 amps., 22/7. Clrenit Included. 
VALVE and TV TUBE equivalent , 

TOGGLE SWITCHES. 6.P. V-. D.P. $9. Dr D.T D.T. 
WAVECHARG a SWITCHES 

p. 4 -wave te g spindle 
2 p. 2 -was, or 3 p. 2 -way short epindle 

2/6 2 p. 6 -way, 4 p. away, 4 p. 8-way 1058 apmdk 

VALVEHOLDERS. 
12-way 
Palnt. Oct.. 4d.e E50, EA50 

84. B12A, CRT. 1/3. Eng. and Ame,. 4, 5, 8. and 
7 piny ll -- MOULDED MAZDA and Int. Oct 6d. 

117G, BOA. BOO, BOA, 90. 157G with uac., 118. 

BOA with San., 119. CERAMIC ßP50, B7O, BSA 
Int. Oct.. b -. S/Cans. 1170. BOA LI -. 

CRYSTAL MIKE INSSER by i eon, pr ci ion sneered. Size 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
THO 1665. Buses 133 or 60 RADIO COMPONENT SPECIALISTS 

Postal service I/... over _2 free. Export Extra.) C.O.D. 116. (Wed. I p.m.) 

www.americanradiohistory.com

www.americanradiohistory.com


636 PRACTICAL WIRELESS 

WEYRAD 
November, 1960 

COILS AND TRANSFORMERS FOR A 
2 -WAVE TRANSISTOR SUPERHET WITH 

PRINTED CIRCUIT AND FERRITE ROD AERIAL 
LONG AND MEDIUM WAVE AERIAL -RA2W 
On 6 in. rod, )7 in. diameter, connections to 
6 -Tag Ring, 208 pF tuning ... 
OSCILLATOR COIL P50 /IAC 
Medium wave in screening can. For 176 pF 
tuning condenser ... ... ... ... 
1st AND 2nd I.F. TRANSFORMERS- P50 /2CC 
470 Kc /s operation with 250 pF tuning in cans. 
}g in. diameter by 3/4 in. high ... 
3rd I.F. TRANSFORMER- P50 /3CC 
Last stage transformer to feed diode detector. 
Size as P50/2 ... 
DRIVER TRANSFORMER -LFDT2 
Upright mounting with six connecting tags- 
1 in. x %e in. x 134 in. ... ... ... 

12/6 

5/4 

5/7 

6/- 

9/6 
PRINTED CIRCUIT -PCA1 

Size 23/4 in. x 81/4 in. Ready drilled and printed with component positions ... ... 
THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS r a 

AND PERFORMANCE IS GUARANTEED. 
Constructor's Booklet with full details, 2/ -. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

TELEVISION SPARES 
ALL MAKES AND MODELS 

We can supply new or secondhand, perfect condition spares, for Radio and Television - 
Line output transformers, Scanning Coils, etc., 

-CHEAPEST PRICES ANYWHERE - 
OUR VALVES STOCKS INCLUDE 
AZ31 e/- EF42 9/- PCI.92 7/- 
B36 Mt- EF60 2/6 PCL83 11/. 
DH77 6 / EF91 3/6 PL36 11/- 
EB041 6/8 51.38 14/8 PL38 14/- 
EBF80 n/- 61.41 6/6 P1.81 8/6 
ECC81 Sr- EL42 8/- 1'1.8'1 /- 
EC083 516 EL84 8/- PL83 7/- 
ECC34 7/- EY518E 6/- P 13 10/- 
ECF80 8/8 E 18 7/6 P 18 7/- 
ECH35 5/- EMU 8/- P 18 ii/- 
ECH42 7/- EZ41 7/- P 18 6/- 
ECH81 8/6 3232 8/- PY83 7/- 
ECL80 7/. KT330 el- 81,41 2/- 
EF37 el- KT86 21/- 8P81 2/- 
EF39 4/8 POC84 7/- T41 7/- 
EF41 7/- POF80 7/- UAF42 7/. 

IIBC41 
UCH43 
UCH81 
UF41 
UF42 
U1A1 
UTAB 
U 141 
U22 
11801 
Ut18 
Z 
5114 
514 
513 
6'164 

6/6 
6/8 
7/. 
7/6 
6/- 
71- 

71- 
6/6 
li/- 

21,/- 
14/6 
2/6 
5/- 
81- 
6/- 
7/- 

6F1 
eF13 
BF13 
6L1 
eL18 
eL19 
618 
1002 

1oF1 
10P 14 
20F2 
20L1 
20P1 

5/- 
3/. 
6/- 

11/6 
6/. 

11 /- 

5/. 
12/6 
5/8 

81- 
9/- 

12/8 
10 /6 

IF YOU DO NOT SEE WHAT YOU REQUIRE SEND S.A.E. FOR IMMEDIATE QUOTE, GUARANTEED RETURN 
POST SERVICE. 

FOR THAT URGENT SPARE- 
Phone: CHErrywood 3955 

from 9 a.m., until 12 midnight. 

Terms. C.W.O. or C.O.D. 

G. AND D. TELEVISION, 
13Ia KINGSTON ROAD, 

LONDON, S.W.19 

4F,or Safety's Sake 
use 

'AI/0 Prodclips 

Pat. No. 748811 

with Trigger -Action Spring - Looded Clips 

PRESS TRIGGER TO OPEN 

RELEASE TO GRIP 

Safety first every time with these patented spring - loaded AVO Prodclips. 
Cleverly designed for use as insulated prode, they are invaluable for reaching and holding test points which are difficult of access. 

Post Free 
15/- 

per pair. 

oDLTD AVOCET HOUSE, 
92 -96 VAUXHALL. BRIDGE ROAD, LONDON, S.W.I. 

VICtoria 3404 (12 lines) 
A MEMBER OF THE METAL INDUSTRIES GROUP OP COMPANIES 

Suitable for use with AvoMeter, Multiminor 
and Ave Electronic Test Meter Leads. 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1960 PRACTICAL WIRELESS 637 

Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers de ribed in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page ilii of cover. 

HI -FI SYSTEMS 

SIR, -I would like to second Mr. A. Jenning's 
letter (P.W. July), and hope that you will be 

able to include some early articles on installing a 
Hi -Fi system from scratch. -E. TUNER (Birming- 
ham). 

MANUAL WANTED 

SIR, -I would like to know if any of your 
readers has a circuit diagram and /or manuals 

for the Ex WD. Tx /Rx W.S. 22 ? -A. PINNINGTON 

(Wirral, Cheshire). 

INFORMATION REQUIRED 

SIR, -I wish to fit an " S " meter to a communica- 
tions receiver. If anyone can supply informa- 

tion about this, I would be very grateful. -R. McA. 
(Northern Ireland). 

BOOKS WANTED 

SIR, -My letter appeared in the August edition 
of this magazine asking for information about 

the Hallicrafters S -20R receiver. I received a 
number of replies to this letter, and I thank every- 
one who sent me information. 

One such person is an Indian living near Madras, 
a young man who although holding a Diploma in 
Radio Servicing and Maintenance, is unable to get 
a job. owing to the small number of jobs available 
in India in comparison to the great number of 
qualified people. While waiting for such a job, he 
spends his time trying to learn more about his 
subject by reading books and by corresponding 
with people of any age who are interested in 
Radio or Electronics of any kind. 

Would anyone who would like to write to this 
person, or who would like to send some books or 
odd bits of radio " spares ". please write to me 
enclosing s.a.e. -R. LESTER (Highgate). 

CONVERTING TO MAINS 

SIR, -With the end of summer many constructors 
will no doubt be desirous of converting their 

battery- portable receivers into mains versions for 
winter at -home listening. I should certainly like 
to do this with mine but I am not certain of the 
procedure. Could any of your magazine readers 
or perhaps a contributor to your magazine help 
here ? -J. ROBINSON (Buckinghamshire). 

TRANSISTORS 

SIR, -The point I wish to press is this. Recently 
we have been entertained by Transistors v Valves. 

This seems to be a most pointless argument. I have 
waited in vain for 12 months for a valve enthus- 
iast to answer one question -why use valves? Most 
letters on the subject have proved pointless. People 
who compare amplified crystal sets to valve radios 
only betray their own ignorance while to those 
who say " a valve can heat up to great tempera- 
tures," I say why do you want hot valves? I don't. 
In the last year I have handled 40 transistors and 
only damaged one electrically and three mechan- 
ically and I have made almost every error in the 
book. -D. RICHARDSON (Edinburgh). 

ONE VALVER 

SIR, -I was glancing through some of my past 
issues of the P.W. when I noticed a letter from 

W. H. M. Godwin, of Kenya, referring to a 1L4 
triode one valver and its peculiarities in receiving 
far -off stations. 

I too have a one valver battery set for use with 
headphones which brings in LW and MW stations 
exceptionally clearly. The valve used is a 3S4 
beam tetrode and only requires a small aerial as 
an earth upsets reception of Luxembourg. 

You might think that this letter is a waste of 
time, but the oddity of my set is the battery it 
uses. The L.T. for the valve is a 2V accumulator, 
the H.T. for the valve is, or should be. 90V, but 
the circuit was designed for 22 VV. I find it works 
off a 1.5V pen cell for H.T. with equal volume 
as that of a crystal set. 

My receiver brings in Luxembourg, Home and 
Light programmes, etc., with clarity with a 1.5V 

H.T. It also runs off a 2V H.T. from the same 
supply as the valve heater. 

I find that it sounds rather odd to he able to 

say " My valves run off a 2V L.T. and 2V H.T. ". - 
K. HAMLEY (Northants). 

TAPE CLUB 

SIR, -I am interested in forming a Tape Club at 

Dartford and would like to hear from 
interested readers. 

As a reader from No. 1, I have been very 

interested in Valves v Transistors article; I think 
that at the moment neither has a majority of 
people favouring one or the other but in the next 

two to three years I am sure the transistor will 

take first place in about 90 per cent. of all equip - 

ment.-E. H. FOREMAN (Dartford). 

CROSS -OVER NETWORKS 

SIR, -I was very interested by the comment of 

Mr. James in the October issue on the subject 
of cross -over networks. 

I disagree that these devices are either compli- 
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cated or expensive, and if Mr James cares to visit his local library he will find a host of information 
on the subject. Recently I tried an apparently sim- ilar circuit using an 8µF condenser and the results were good, but were greatly enhanced by the addition of a small home -made choke. 
- Mr James will find that the loudspeakers have a great deal to do with cross -over, and a good bass 
speaker 8in. in diameter or larger will make almost any cross -over sound much better, because good 
bass cannot be obtained with a smaller speaker. 

Finally, the table of cross -over frequencies con- cerning different networks and speaker impedances 
can also be found at the library. -J. A. BAKER (Doncaster). 

INTERFERENCE 

SIR, -In your October issue Mr. Parsons com- 
mented on the interference on or near 208m 

medium wave. I entirely agree and have great 
difficulty in pin -pointing this popular station. 

In my opinion, and I am sure many people will agree, there should be a radio conference every 
five or seven years. Any new medium or long wave 
stations that want to come on the air should make arrangements at one of these conferences, and register them. 

Soon we will have so many stations on medium wave that we will not be able to decipher any of them unless our receivers are made a great deal 

better than they are now.- N. D. ROFE (Bawnboy, 
Eire). 

STEREOPHONIC SOUND 

SIR, -In regard to Mr F. Barrington's letter, 
printed in the October issue may I say how misinformed he is about stereo records. 

The majority of the latest mono extended play and long play records are also released in stereo thereby letting stereo enthusiasts take full advan- tage of their equipment. 
I have just completed a 3W stereophonic ampli- 

fier and find it gives excellent results. Also the 
acoustics of the room, in which the units are situated, did not impair with sound reproductions 
so much as to make me wish I had hot constructed 
this piece of equipment. 

From Mr. Barrington's letter I understand that 
be prefers modern records. Who wants these records in stereo anyway? The majority sound bad enough already, what would reproduction sound 
like in stereo! 

If he wanted a good quality amplifier for these 
records he should not have used stereo but should 
have built a mono one instead. After all there has 
been a great number of well- designed circuits in 
PRACTICAL WIRELESS for gram amplifiers and I 
feel that Mr. Barrington should have thought about 
all aspects of stereo . before he started. -M. L. How (Palmers Green). 

How to order your "Practical Wireless" 
POCKET TRANSISTOR SUPERHET CASE (INCLUDING CHROME -PLATED HANDLE, TRANSFERS AND DIAL, 

I. Fill in the coupon below in ink. 
2. Make out a postal order for 6/6 (which covers postage, packing and insurance) crossed and made payable to PRACTICAL WIRELESS. NO STAMPS CAN BE ACCEPTED. 
3. Send the postal order and the completed coupon to: PRACTICAL WIRELESS, Pocket Superhet Case Offer, 136 Long Acre, London W.C.2. 

r CUT ALONG 'THE DOTTED LINE 

PRACTICAL WIRELESS POCKET SUPERHET CASE OFFER 
Please send me a Cream 

Red Case. (Put a tick against the colour you prefer). 
Blue 

I enclose P.O. value 6/6. 

NAME 
(Block letters) 

ADDRESS 
(Block letters) 

If undelivered, please return to 136 Long Acre, London W.C.2. 

7 
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A NEWPRACTLCAL lAY 
of ¡UNDERSTAND/NC 

, 

Radio Television 
Including: Transistors; VHF /FM; Hi -Fi equipment; Computers; Servo -meths; Test Instruments; 

Photo -electrics; Nucleonics, etc. 

...Your Career... Your Own Business ...An Absorbing Hobby 
Radiostructor -an organisation specialising in electronic training systems offers a new self -instructional method 

using specially designed equipment on a "do -it- yourself" basis. 
You learn by buii'.ding actual equipment with the big kits of components which we send you. You advance by 

simple steps, performing a whole series of interesting and instructive experiments -with no complicated mathematics! 

Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and 

interesting way-in fact -you really have fun whilst learning! Post the coupon below, now, for full details.- 

Electronics 

FOR 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST . NOW 
To RADIOSTRUCTOR (Dept. G82) 

READING, BERKS. 

Please send brochure, without obligation, tot 

* Name 

Address' 

11 /60 

* BLOCK CAPITALS PLEASE 

(We do not employ representatives) 
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RECEIVERS &,COMPONENTS RECEIVERS & COMPONENTS 
lccntinued) GUARANTEED VALVES from ed. Fists 3d. HAMILTON RADIO (W), 

13. Western Road, St. Leonards, 
Sussex. 

AM /FM STEREO CHASSIS L20 
2.5W Transistor Hi -Fi chassis 10cps 
to I50kc /s. Transformerless. £10. 

Parts and equipment made to order. 

BEL, Marlborough Yard, London, N.19 
Arc 5078 

EX -GOV. VALVES, IT4 3/ -, IIA 1/8, 
89 8/ -, OZ4 4/ -, ECC81 4 / -, 6SN7GT 
5 / -, 12A6 3/ -, 12AH7 3/ -, 1R5 3/ -, 1S5 
3/ -, 6L6G 5 / -, C.W.O., send for full ist. WOODWARD. 16. Aubrey Road. 
Sherwood, Nottingham. 

TUBES 18 Months' Guarantee 
MAZDA & MULLARD TYPES 

121. and 141u. 51.10.2 
171e: 66.0.0 

Gin. 03/20 88.0.0 (return old tube E1 rebate; 
Other Types -List Available. 

TERMS C.W.O. Postage and Insurance 10/- 
WILFORD RADIO SERVICE 
Dept. P.W.) 44 MAYFIEI,D GR., MEADOWS. 

NOTTINGHAM 

VALVES. 1,500 EL 32's. Best offer over 1/- secures. Carriage extra. 
NORMAN H FIELD, 1, Lodge Road, Hockley, Birmingham 18. 

MULLARD TUBES, reclaimed, 6 months' guarantee. 9in., 30/ -, 12- 14in., 
59/8, 17in.. 79/8. All pictures tested. FITTED FREE. Picture shown to callers. Other makes, types, cheap. Salvaged spares for modern and obsolete sets. Prices from: Lot 17/8, POT 7/8, Osc. Tr. 8 / -. Mains tr. 
10 / -. Valves, 1,000 types in stock, 
EF91, EB91, 6J5. 2/8. EF80. 1OF1, 
EF42. 3/e. Save money. Send a S.A.E. with enquiries or for free list. 
' ST. JOHN'S RADIO " 156. John's 

Hill, S,W.11 (BAT9838). 

KINGSLAND 

ELECTRONIC COMPONENTS 

Stupendous Offers 

Insulated Radio Pliers, Screwdriver, Bench 
Vice, 4 Asstd. aft. Screened Leads, 10/ -. 
P. & p. 1/9. 
Set of 4-P lice Two -way Screwdrivers in 
case. All etal Plane. Junior Hacksaw, 
10'6. P. & p..1/9. 
BARGALN PACK. Pair Throat Micro- phones. 150 Assorted Screws, 2ft. 21n. Screened Lead with socket, one 5 Henry 
200 mA Choke, 3 Electrolytic Condensers, 
6 Knobs, 3 Toggle Switches, 6 Octale Valve Bases, 1 Waveband Switch, 6 Coax. Plugs, 
6 Assorted Coils, 6 Cartridge Fuses, 6 Potentiometers, 6 W.W. Multipliers, Fes- toon Lamp and Holder, Coil of Wire, 15 /8. 
P. & p. 3/6. 
New 115 v. Relays, 15 amp., 7/8, p. & p. 2/6. 
Instrument Rectifier 'vvith Circuits, 5/8. 
6 v. or 12 v. Vibrators, 2/6 each, p. & p. 1 / -. 
6 Assorted Droppers, 5 / -, p. & p. 1B. 
Loaded Chassis, 7/8 and 5/ -, p. & p. 4/6. 
Mike and Pick -up Transformers. Ideal for Baby Alarms. 4/8. P. & P. 11 -. 
100 Assorted Resistances or Condensers or 30-50, 5 / -, p. & p. 1 /b. 
New headphones, low impedance. ideal for crustal seta, etc.. 5/8. p. & p. 1 /6. 
8 Assorted Potentiometers, 5 / -, p. & p. 1/6. 
182 KINGSLAND RD., SHOREDITCH, 

E.2. Tel.: SHO 6572. Sorry. U.E. only. 

RATES: 5/8 per line or part thereof, average five words to line, minimum I lines, Box No. 1/- extra. Advertisements must be prepaid and addressed to Advertisement Manager, "Practical Wire,oss," Tower Clouse, Southampton st., 
London W,C,2. 

" WEYRAD" TRANSISTOR 
RECEIVER 

COMPLETE KIT -LONG & MEDIUM WAVE, PUSH-PULL (I.P. £8,17.8 CONSTRUCTORS BOOKLET 2/- Send S.A.E. or Shoppin; List. 
WESTHAM RADIO SUPPLIES! 
Rear of 176, Abbotsbury Road. 

WEYMOUTH, DORSET 
RESISTORS. -100 new, Aire ended, assorted, all types, 7/8 box. post free. COOK'S OF BEDFORD, 29, St. Mary's Street, Bedford. 

SPEAKER REPAIRS. Cones /Fields fitted. Clock Coils Wound. L.S. REPAIRS, Pluckley, Ashford, Kent. 
VOLTMETERS!!! AMMETERS!!! 

BARGAINS!!! 
UNUSED. BOXED. GUARANTEED, 

EX, M.O.S. POST FREE. AMMETERS. 2in. Dial, Moving coil, with shunt. 5 milllamp basic movement, scaled 
0-20, 8/8. 6in. dial, moving iron, 50 cycles. 
A.C., scaled 0-50, 23. 43n, dial, 50 cycles, A.C., scaled 0-30. £2. VOLTMETERS, 2in. dial. Moving coll. 80.000 ohms resistance, 
D.C., sealed 0-50 
SPEED ELECTRICS, Dept. PWL, Church 
Street, Basford, Nottingham. Tel. 75716 

GET LUXEMBOURG 'clearly at last) Our attachment fits any radio. Com- plete and easy to fit. 3/11 each, post and packing Bd. EDDY'S 116 Alfre- ton Road. Nottingham. 

LOUDSPEAKERS 7in. x 41n. and 841n, 
7/8, post 1/6. Bin. 10/ -, post 2/ -. Valves, Transistor Components and Kits. List available, S.A.E.: H.R. MAIL ORDER, 16, Regent Parade, Harrogate 

Sigma Relays SPIT, 10,000 ohms, 1 mA, 16/- (1/6). 
401e. American Whip Aerials with loading colt, 
effectively if51050ng height to 12(t, 16/- (6/ -). 
Precision Infinitely Variable Speed Gearboxes, 0 to 
6000 r.p.m. driven by f b.p. 230 v. A.C. motor, 68 (10/ -1. American Amplifiers. Mike input 2 x 2000 ohm output 24 v. input Cues 1.128.17 and 2.6V6, 

3 x 5,ns., 12/8 flew valves) (2/6). Korman Relays. SPOT 7000 ohms 3 amp contacts, 12/6 (1r6). Metal 
Reetifien, 24 v. 125. 20/. (3 /6). Mt P.O. Racks, angle 
Iron sides 19in. wide, 85/- (10 / -). 8,0.610 Whip 
Aerials, 'I sections, Oft. in canvas holdall, 85 /- (6/.). 
Heavy Insulated Bracket Mounts for above 25 /- 
(5/-1. BC -85D Transmitter Receivers crystal con- trolled 14 valves (less cryetale and valves) 35.,- 
(10,-). 80-059 Power Supply Units, vibrator type 
for attachment to To Ito 6 v. or 11 v. input (lees vibrator), 25 /- (10 / -). 8C -659 Battery Boa for attaching to To Rx for man pack use, 7/6 (5 / -) 
50 watt Power Amplifiers rack mounting, 250 v. A.C. input (1 -MIIa. 2- PX.22, I- VU -30) with sic and meter, leas valves 35/- (311 -1. AYO Portable Geiger 
Counters for Beta or Gamma Ray detection, new lea batteries 61410,0, t101 -,. Laboratory Maine 
Filter Unite removes mains borne interference, 104. 
(210). 

40 PAGE LIST OF OVER 1000 ITEMS IN 
STOCK AVAILABLE -KEEP ONE BY YOU I 

American Operators Tables, black crackle, le x 22 x 
34in. jack boxes and switches under, ideal for many 
uses, 06/- (10,1. Germanium Diodes, OEX 35, 45, 56 
or 66, all 8/8 each (paid). Elliott 0 /ItnA moving coil 
meters, 2000 o.pe. 2alo. die. Power UuIse, 1200 v. 
200mA smoothed from 200/250v. A.C., 1 cwt. 88 (el). Amount in brackets is carriage England and Wales. 

We have large quantities of "Bits and Pieces" 
that we cannot list- please let a have your 
enquiries. we ran probably help -everyone 

answered. 

P. t,Attotlt9. ORGANFURZ, UORSEf 

POWER IN PACKETS -Owing to a stupendous " buy " we offer the fol- lowing at greatly reduced prices. 
W. 1649 Wavemeter /Oscillator with atten. and inst. book 22/8 each, 426a (6Xtal) control units (all handy Xtals for model control) 22/6 each. Sim- ilar with 1 Xtal 14/6 all new. Crated 
CV 1397 VCR tubes 0/6. 90 x 14V H.D. Hts 10/6. 90 x 74V 7/8. 11V heavy duty 2/3 each. Assorted files 
18/8 doz. C.W. 4 sec Interval timers 
10/ -. We regret NO " 18 " set Hts. in stock. All items above are IN- CLUSIVE of p. and p. All orders dealt with in strict rotation so hurry 
before stocks run out. DIOGINS, 129/ 
133. Radnor Street, Hulme, Man. 15. 

LEADER RADIO 
REPANCO MINI -7 The amazing new transistor set for the home constructor. Seven transistors. superhet circuit, lullytuneable over long and medium wave. Equal to any manufactured set. Kit complete with instruction data (excluding batteries) £10.10.0 191E TELETRON TAPEJAK (Transistorised tuner) Converts your tape recorder Into a high quality Radio Receiver. Recording of Radio Programmes directly on tape. High sensitivity. £5.9.0. excluding PP4 battery. Carr. 2/6. 
AUTO CHANGERS 

COLLARD CONQUEST X15.0 
Carr. 2/6. £7.15.0 

RESISTORS 
New, 1 w-3 w. 50-y 100 -7/6, post 1 / -, Welwyn 10 w w/w 5 K precision on ceramic formers. 1/8 each, post 6d. 

PLF.SSEY U.P. TRANSFORMERS 
Standard matching for 3-5 ohms speaker. Only 2 /9. post 1 / -. S.A.E. with enquiries. 
73 VISTA WAY. KENTON HARROW MIDDX. Phone: *or 4512 

TRANSISTOR BARGAINS - Brand new Milliard 0C44 12/6, 0C45 10/8, 0070 7/8, OC72 type 8/6, OC71 type 
5 /8, OC44/45 type 9/8, brand new 3 section chrome Car Aerials 17/8 and 1/6 post. Miniature Transistor type Speaker as used in kits 4/11 each. 
D. B. CARTER (ELECTRONICS), 347, Ladypool Rd., Sparkbrook, B'ham. 12. 

ANNAKIN 
WE OFFER THE BEST BARGAINS! 
Transmitter No. 81. Chassis only; less valves and xtal. No. Gen, 4- valveholdere. 9-RF chokes, 31- resistors, 30- condensers, 5-gang condenser, 5- coils, etc., etc. Only 5/- each. 2/- post, 
Quartz Xtals. 4860 Mc /s, British. 3/8 each, post 6d. 
Valves. EL91, EF91, 3 / -: 11,4, 1T4, 4/ -. CV93 with 200 Mc /s. cot on panel, 3/ -, post 6d. 
Relays, U.S.A. 100 ohm 12 v. 1 -CO, 1 -B, 3/8 each, poet 1/6. 80 ohm, 12v. 1 -M, small. 
3/6. post 6d. 
V.H.F. Recr. BC -624. With valves, 82/8 ea.. Carr, 5/ -. Less xtals, Wonderful value! 
V.H.F. Tranx, BC -623. With valves. 32/8 ea. carr. 5/ -. Less xtals. Well worth £5. 
Modulation Transformers. For P.P.-12A6 to 832. Ratio 2 -1. Double wound. Prim. Wiped. 22K., Sec. Duped. 5.5K. Only 7/8 eq., post 1/6. 
Microphone Trans. Ratio 45-1, 5/- ea., p. 1 /6. 
Push -pull Input Trans, Ratio 1 -2. 5/- ea. 
Post 1/6. 
AF Transformers. 1 -200 ohm, 1/ -, post 11d. Periscope Prisms. 3/- pair, poet 1/9. 
Chokes, 10H.. 60mA, 1K., 2/ -, post 1/6. 
Selenium Rects. 500v., 30amA, 2/ -, post 9d. 
Carbon Mikes. 3/- ea., post 1/6. 
Low Res. Phones. Single, 2/ -, post 1/3. 
All valves offered are genuine Ex -Govt. Mall Order (Mainland) only. C.W.O. only, Stamped addressed envelope for lists please! 
25ASHFIELD PLACE, OTLEY,YORKS, 

i 
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RECEIVERS & COMPONENTS 
/continued) 

TO BE CLEARED - NEW STOCK - 
100 Condensers 5pF to 0.ImFd, Rotary 
Switches, Radio Jack, Knobs, 4 Preset Pots 
wire wound and carbon, Valve holders, 

ALL FOR 7/6, plus 2/6 p.p. 

SOUND VISION 
Anchor Street, Chelmsford 

VALVES 1/- each (tested O.K.) 
Radio and TV. List, stamp. 85. 
Charminster Avenue, Bournemouth. 

"HEATHKITS " can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. PW /7/10. 138, 
Lewisham Way. S.E.14. Tideway 6666. 

RECLAIMED VALVES, tested and 
perfect; huge stocks; all one price. 
5/- plus 6d postage each. Delivery 
by return. LEWIS, 46, Woodford Ave.. 
Ilford, Essex. 

ALMOST 
A GIFT 

Build this highly successful FM Tuner 
Kit. Complete K it. less valves. Detailed 
Instructions and wiring diagram, layout, 
etc. 

SETS O 
0 

F FM COILS 
IF's Ratio Det. Aer. and Osc. £1.0.0 

Transistors, Naives Components. All 
at remarkably low prices. S.A.E. for Lists. 

To :- R.C.R. 
8S DERLEY ROAD 

SOUTHALL, MIDDX. 

FOR SALE 

ANOTHER NEW low -priced Tape Bar- 
gain! 1.800ft latest polyester on Tin 
reel. 32/6 p.p. 1/6. Also. outstanding 
bargains in all other sizes 3ín. to 
8 }ín. S.A.E. for list (includes 
American Audio Tape. BASF etc). 
Over 30 mint condition secondhand 
Tape Recorders and all new 
Recorders and Hi -Fi Equipment on 
NO INTEREST H.P. Terms. E. C. 
KINGSLEY AND CO. (Dept. P.W.) 
132, Tottenham Court Road (near 
Warren St.(, London W.I. EUS6500. 

KITS, built complete. Details: 8. 
Hooker Rd.. Heartsease, Norwich. Nfk. 

FOR SALE 
/ccntinuedI 

t 

BLANK CHASSIS 
MADE TO ORDER 
SAME DAY SERVICE 

Metalwork Dept. 
H. L. SMITH & CO. LTD. 

287 -289 Edgware Road, London W.2: 
PAD. 5891 -7595 

2.000 COMPONENT BOXES each with 
10 adjustable compartments tin. x 

14ín. x lJin. and press on lid. Ideal 
for nuts. screws, etc. 3/11 ea. 8 for 
£1, post free. JERVIS. 16. Manor 
Road. Brampton, Chesterfield. 

ALL AT 9d. 
I06 18 EB34 
3D6 78 EF37 
4D1 210VPT EF36 
6B7 1203A EF50 
688 2050 GTIC 
8D2 7193 KT24 
9D2 2C22 ARPI8 
1103 AR6 KTZ41 
128E6 ARPI8 LP220 
12Y4 DI NGT2 
15DA EA50 PM220 

VR35 
SP4 I 

SP6I 
741 
TTII 
V R2I 
VR35 
VT61A 
VW48 

ALL AT 2/9 
6C4 7Y4 EF92 
6F1 UU6 VP4I 
6FI2 10FI EL32 
6F13 DF66 EF33 
6F14 EBC41 KT33C 
6F15 EF42 KT8I 
615 EF9I KTW6I 

P61 
PEN45 
U22 
VP133 

5U4 
SY3 
6K8 
6P28 
6SL7 
6SN7 

ALL AT 7/9 
EBC33 
ECC8I 
ECH35 
EL38 
KT36 
PZ30 

6V6 
6X5 
12AT7 
I 2K7 
I 2Q7 
EABC80 

TH233 
U24 
W76 
DH76 

Post on I, 9d.; Post on 6, 1/6: Post on 12, 2/6 

P.P. COMPONENTS LTD. 
219, ILFORD LANE, ILFORD, ESSEX 
Stamp for NEW Catalogue. Mail Order Only 

, _ 

Tza,:: 

,. " 

/V ela for Catalogue. 

ßp78 FOR STEREO OR MONAURAL 
48in. wide record storage. Control Paoet 15 x 161st. 

Deck 17 a 161n. Tygan grille, Cash Price £22.10.0 
or 08.7.6. dep. and Ig payments of 24/5 monthly. 
Delivery 12/6. In Walnut and Mahogany 

AMERICAN MAGAZINES. - Year's 
subscription. " High Fidelity." 50/ -; 
" Electronics World. "43 / -; Audio." 
35/, Specimens. 5/- each. Full 
catalogue free. WILLEN LTD. (Dept. 
401, 9, Drapers Gdns.. London, E.C.2. 

CABINETS, ENCLOSURES and 
EQUIPMENT by STAMFORD 

Cash Hire P'chase 
SPEAKERS Dpst. lepts. 

Anette .. £6.12.1 28/5 614 

WB /HF1012 .. .. £4.15.0 19/- 4/9 
Golden loin. .. .. £8. 6.7 33/4 8/- 
Axiom 800 .. £11. 5.9 46/2 10/10 

MOTORS 
Garrard 210 .. .. £12.13.5 50/9 12/2 
Garrard 4 H.F. .. £18. 9.9 74/- 17/8 
Garrard TA MILD .. £8.10.0 34/- 8/2 
Cohan) RP594 .. £9.18.9 40,- 9/- 

CHASSIS 
Armstrong 65 .. 633.12.0 184/5 32 /2 
Armstrong Stereo 12 

Mk.D .. 244. 2.0 176/5 42/2 
TUNERS 

Online FMT /2 £24.13.4 98/8 28/7 
Rogers Junior .. £24.10.3 98/1 28/5 
Armstrong 023 .. £28. 7.0 113/5 27/1 

A. L. STAMFORD DFZB 

84/88/98 /WEYMOUTH TERRACE 
HACKNEY ROAD, LONDON. E.2. 

FOR SALE 
(continued) 

100 BAYS of brand nevi adjustable 
steel shelving. 72in. high x 34in. wide 
x 12ín. deep, stove enamelled. dark 
green. sent unassembled. six -shelf 
bay. £3/15/.. Sample delivered free. 
quantity discounts. N. C. BROWN 
LTD.. Eagle Steelworks, Heywood, 
Lanes. Tel.: 69018. 

WORLD'S SMALLEST 
LOUDSPEAKER 

This incredibly small High Fidelity 
miniature elliptical Loudspeaket is 

now available In limited supplies by 
a world famous maker. It is de. 
designed for Transistor application. 
gent technical data. 
Fully Guaranteed. 

25/_ WESTERN ELECTRIC 
1 Bridgegate 

rec. tax and London. 20.21 
postage. 

If-% 

WANTED 
WANTED Service Sheets. No 
quantity too large. Highest prices 
paid. SULTAN RADIO, 29. Church 
Road. Tunbridge Wells, Kent. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

A PROMPT CASH OFFER for your 
surplus Brand New Valves. Speakers, 
Components, Test Instruments, etc. 
R.H.S.. 155. Swan Arcade. Bradford 1. 

BEST price paid by return for 
new Valves and equipment. STAN 
WILLETTS, 43, Spon Lane. West 
Bromwich, Staffs. Tel.: WES 2392. 

MISCELLANEOUS 

YOU READ MUSIC? - 
Then how about making yourself an 
electronic organ? Constructional data 
available -full circuits, drawings and 
notes. It has 5 octaves. 2 manuals and 
ppedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing 
Write NOW for free booklet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. 

"LITON" AUTOMATIC 

PARKING LIGHT SWITCH 

Controlled by a photocell, will turn your light 
on at dusk, off at sunrise automatically. Easy 
to build and fit. Kit of Parts, 52/6. Built and 
Tested57 /6. Mains PHOTOELECTRIC 
GARAGE DOOR OPENER, BURGLAR 
ALARM, etc. Kit: £4.12.6. Built: 0.I0.0. 
Batter- Model: Kit: 611 -. Built: 72/6. 
Photocells only 7 6, 12/6, and 25/ -. Circuit 
and details of any project, 6d. stamp please. 
"ST.IOHN'S RADIO;' 156 St. lohn's Hill 

LONDON, S.W.II. BATtersea 983P 

(continued on nei page) 
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SITUATIONS VACANT SITUATIONS VACANT EDUCATIONAL 
(continued) (continued) 

CENTRAL ELECTRICITY 
GENERATING BOARD 

Eastern Division 

BRADWELL (NUCLEAR) 
GENERATING STATION 

(ESSEX) 

Maintenance Craftsmen 
(Instruments) Required 

For routine and breakdown maintenance 
in respect of the following: 

Mechanical and Electrical Measuring lnstruenents. 
Electronic Instruments including Radio and Television. 
Telecommunication type equipment. 
Rate of pay: 5/1I per hour for a 42 hour week of 5 days. 
Superabfe post, Sick Pay Scheme and Welfarnne 

ua 
facilities. 

Housing accommodation may be avau- able. 
Application should be made on Form A.E.e /M, which may be obtained from any office of the Generating Board, or from the Station Superintendent, Bradwell Generat- ing Station, Southminster, Essex, to which address complete applications should be sent. 

CITY AND GUILDS (Electrical, etc.), on " No pass -no fee " terms. Over 95% successes. For details of Electrical Engineering, Applied Electronics, Automation, etc., send for our 148 -page handbook, free and post free. B.I.E.T. (Dept 242e), 
29. Wright's Lane, (London, W.8. 

A.M.I.Mech,E., A.M.Brit.I.R.E., City and Guilds. G.C.E., etc., brings high 
pay and security. " No pass -no pay " terms. Over 95% successes. For details of exams and courses in all branches of Engineering, Build- ing, Electronics, etc., write for 148- page handbook, free B.I.E.T. (Dept. 
242B), London, W. 8. 

RADIO AND TV SERVICING, all aspects from basic principles. Guar- anteed coaching for City and Guilds, R.T.E.B. Cert.. Brit.I.R.E., etc. Study at home under highly qualified tutors. 
No books to buy. Write for FREE Prospectus. stating subjects to:- I.C.S., Intertext House, Parkgate Rd., (Dept. 541A), London, S.W.11. 

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 deails of Exams and Courses (including practical apparatus) in all branches 
of Radio, TV and Electronics, write for 148 -page handbook, free. B.I.E.T. 
(Dept 242G), 29, Wright's Lane, 

London, W.8. 

EDUCATIONAL 

"HOW AND WHY " of Radio and Electronics made easy by a new, non - maths, Practical Way. Postal instruc- tion based on hosts of experiments 
and equipment building carried out at home. New Courses bring enjoyment 
as well as knowledge of this fascinat- 
ing subject. FREE brochure from: Dept. P.W. 12. RADIOSTRUCTOR 40 Russell Street, Reading, Berks. 

LEARN RADIO AND ELECTRONICS the new practical way! Hosts of absorbing experiments carried out at home under expert guidance to teach you Radio in a new, enjoyable and interesting way. Construction, servic- ing and fault finding on equip- ment made easy for the first time! No previous experience needed. No mathematics used. Free brochure from: Dept. 11 P.W., RADIO - STRUCTOR, 40, Russell St., Reading. Berks. Mew! 
LEARN 

RADIO & TV 
SERVICING and 
ELECTRONICS 

and how to make and build your own 
equipment -using an exciting new 
practical apparatus course. Ideal for 
starting your own business or as a 
fascinating hobby. 
FREE Brochure, without obligation, 
RADIOSTRUCTOR 

Der READING, BERKS. 
Britain's leading radio training 

organisation 
WIRELESS. See the world as a Radio Officer in the Merchant Navy; short training period; low fees; scholarships. etc.. available. Board- 
ing and Day students. Stamp for prospectus, WIRELESS COLLEGE. 
Colwyn Bay. 

(continued on next page) 

IBM UNITED KINGDOM LIMITED 

CUSTOMER ENGINEERING 
Due to continued expansion, International Business Machines, the largest company of its kind in the world, requires approximately 185 additional Customer Engineers to be responsible for the installation, maintenance and efficient working of IBM's whole range of Data Processing equipment, including computers, calculators and electro- mechanical accounting machines. Applications are invited to fill the following vacancies: 

I. COMPUTER ENGINEER Applicants (age 21 -30) should be of H.N.C. (Electronics) standard or have a sound background nt general electronics, with emphasis on pulse circuitry. A knowledge of computer or calculator techniques would be an advantage but is not essential. Computer Engineers selected for the IBM 700 series machines must be prepared to spend a training period of 5/6 months in France, or the United States. For the IBM 650 and RAMAC systems, training given in the United Kingdom or Ger- many. Excellent starting salaries are offered based on qualifications and experience. 
2. ACCOUNTING MACHINE AND CALCULATOR ENGINEER Applicants (age 21 -30) should have the abilty to handle complex electro- mechanical machines and have a sound background in electronics obtained by study for a National or City and Guilds certificate or through practical experience in Industry or the Armed Forces. Starting salaries are between £600 and C750 per annum. Salary increases are awarded solely on ability and performance. Promotion prospects to computers or co super- visory/managerial appointments are excellent. 
3. JUNIOR ENGINEER Applications are invited from men aged approximatley 18 -21 who have G.C.E. at Advanced Level in Pure and Applied Mathematics and Physics or who are studying for a National, City and Guilds or similar qualification. Junior Engineers are trained initially on a limited number of IBM machines and should very quickly reach the grade of full Customer Engineer. A starting salary will be given which is commensurate with the very high standard of man we require. This is probably the best opportunity of its kind open to technically- minded young men. 
Preliminary interviews will be conducted at the IBM offices which are located throughout the United Kingdom. Applications should be made in writing to the 

Personnel Manager, IBM United Kingdom Limited, 
101 Wigmore Street, London, W.l, or any IBM Branch 

Quoting Reference 'E /60/ 146 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1960 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 643 

EDUCATIONAL 
(continued) 

TRAINING IN RADIO AND TELE- 
VISION SERVICING. Next full -time 
One Year course commences on 3rd 
January. Recognised by R.T.E.B. for 
new Radio and Television Servicing 
Certificate examinations. Details 
from: -THE PEMBRIDGE COLLEGE 
OF ELECTRONICS, 34a, Hereford 
Road, London, W.2. 

FREE FROM THE I.P.R.E. Syllabus 
of famous radio and TV courses. 
Membership Conditions booklet, 1/ -. 
Sample copy The Prac. Radio Eng- 
ineer. 2/- post free. Secretary, 20, 
Fairfield Road, London, N.8. 

Radio 
Television 
& Electronics 

Learn at home with the World's 
largest home study organisa- 
tion. Brit.I.R.E.; City & Guilds; 
R.T.E.B., etc. Also Practical 
Courses with equipment. No 

books to buy. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
Intertext House, Parkgate Road, 

(Dept. 541), London S.W.I I 

RADIO AND TELEVISION SERVIC 
ING. Home -study courses with special 
schemes of practical work are avail- 
able from the Pembridge College. 
(11 Introductory course for beginners. 
(2) More advanced course covering 

new R.T.E.B. Intermediate Certifi- 
cate. 

(3) Advanced course covering new 
R.T.E.B. Final Certificate. (In 
preparation). 

Details from: -THE PEMBRIDGE 
COLLEGE OF ELECTRONICS, 34a, 
Hereford Road. London. W.2. 

SERVICE SHEETS 

SERVICE SHEETS, TV 4/- ea. Radio 
3/. ea. List 1/ -. All orders dispatched 
on day received. Also Manuals for 
sale and hire. Mail orders only. 
SULTAN RADIO, 29. Church Road. 
Tunbridge Wells. Kent. 

SERVICE SHEETS. - We have the 
largest stock of Radio and TV Sheets 
In the country for sale at 4/- ea. Why 
tolerate delay in obtaining your sup- 
plies when we will dispatch by return? 
1960 Radio and Television Service 
Sheet List Now Ready. 1/ -. Also 
Manuals for sale and hire. List 9d. 
S.A.E. please. Mail orders only. S.P. 
DISTRIBUTORS, 11. Old Bond Street. 
London, W.I. 

FAULTFINDER FILES, showing com- 
mon faults that each receiver is 
prone to and other useful servicing 
information. 2/- ea. List 8d., plus 
postage. S.P. DISTRIBUTORS. 11, 
Old Bond Street. London. W.1. 

38 SET WALKIE TALKIE 
CIRCUIT INFORMATION 

Alignment Procedure. Typical faults in 

Ex W.D. Sets. Component location 
diagrams. Circuit diagram. Complete 
Circuit description. Instructions for use, etc. 
P.O. 5/-. Address in block capitals, please. 

CAMPBELL 
Laundry Lane, Hungerford, Berks. 

SERVICE SHEETS 
(continued) 

SERVICE SHEETS. Largest stock 
Radio and Television Sheets north 
London. 4/ each with S.A.E. 
State make and model No. Circuit 
Diagrams only 2/8. Also Manuals for 
sale and hire. Radios over 20 years 
our speciality. All enquiries S.A.E. 
please. WYNDSOR TELEVISION, St. 
Albans Road, Barnet. Herts. 

SERVICE SHEETS, Radio, TV 
5.000 models. Lists 1 / -. S.A.E. 
enquiries. TELRAY. 11, Maudland 
Bk.. Preston. 

SERVICE SHEETS 
RADIO and Television 
Over 100,000. S.A.E. for List. 

Large stock of obsolete Radio and 
Television Valves. 

JOHN GILBERT RADIO 
20 Extension 

Shepherd's Bush Market, London W.I2 
SHE 3052 

SERVICE SHEETS for sale. all types 
from 1i with free fault -finding guide. 
125 Radio /TV sheets covering 370 
popular 
'RADIO (W11,e , 13, Western Road,, St. 
Leonards, Sussex. 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES IN 
MINUTES from that great book "The 
Principles of TV Receiver Servicing." 
10/6 all book houses and radio whole - 
saleers. If not in stock from Sec- 
retary. I.P.R.E., 20 Fairfield Road, 
London. N.8. 

SOUND RECORDINGS 

TAPE /DISC /TAPE transfer, 1.800ft. 
American LP tape, 35/- p.f. UNIMIXER 
Mixing Units for quality. SOUND 
NEWS. 10, Clifford St.. London. W.1. 

HANDICRAFTS 
JEWELLERY SIMPLY MADE. Cata- 
logue Free. Brooches, Ear -clips, Rings, 
Marcasite. WEBBS HANDICRAFTS, 
46. Burnway, Hornchurch. Essex. 

TRANSISTORS 
Red Spots, 31 -: White Spots, 3/9: Yell /GR, 
4/6: Ediswan X8104, 8 /6: XA103 (4 Mc /s), 
10/ -; XA104 (6/8 Mc /s), 12/ -; Mullard 
OC70, 14 / -: OC71, 14 / -: OC72, 17/ -; 
0C44, 26/ -; OC45, 23/ -; OC170 (70 Mc /s), 
35/ -; Newmarket V15/10P (10 watt 
power), 15 / -: Diodes, II- and 2/6; Mullard 
Diode, 41-; Electrolytics (sub. min. 15 v.) 
2, 4, 8, 50. 100 uf, 3/- ea.; Ardente Trans. 
D239, 8/6: 0240, 8/6: DI31, 12/6; D132, 
12/6: T1079, 12 / -; D167, I2 / -: Headphones 
L.R., 8/6; H.R., 17/6: Resistors 10% col., 
6d.; 5% col., I / -; Desk Mike, 31/6; 
Balance inserts (use as earpiece of 
speaker), 2/6; M.C. Earpiece (use Min. 
Speaker), 5 / -; Westalite Contact Rectifier 
250 v., 60 mA, 7/6: Transformer 250 -0- 
250 v., 6 v. and 5 v., 151 -; 6 v., Vibrator 
Pack. 120 v., 60 mA, out, 12/6; Garrard 
Portable Record Player, cabinet, battery 
turntable 45 r.p.m. and pick -up; takes 
transistor amplifier, 13.10.0, plus carr, 3/3. 
Real bargain. Limited quantity. 
TERMS. -Cash with order. Post extra, 
excess refunded. Morco Reflex Rx, best 
2- transistor Receiver. Send Bd. scamps 
for notes. 

MORCO EXPERIMENTAL SUPPLIES 
8 & 10 Granville Street, Sheffield 2 

Tel.: 27461 

Eddy's (NOTTM.) Ltd. 
172 Alfreton Road, Nottingham 

TRANSISTORS. Red Spot 3/9, White 
Spot 4/3, post 6d. 

NIFE ACCUMULATORS. Size 3 x 
2} x tin. 7 amp hrs. Weight 13 ozs., 1.25 v. 

1/1I ea. p. & p. 1/6 one only, add 9d. per cell. 

VIBRATORS. 12 volt, 4 pin, 4/11, post I/ -, 

NEON MAINSTESTERS SCREW- 
DRIVERS. 3/11, post 9d. 

RECTIFIERS, RMI 4/9, RM2 6/6, RM3 7/6, 
RM4 15/ -, RMS 19/6, post 1 / -, 

DIMMER SWITCHES. Ideal for Train 
Speed regulators, 1/1 I, post 9d. 

JACK PLUGS. Standard I /II, post 6d. 

DYNAMOTORS. 200 v. D.C. to 12 v. 
D.C. Ideal for Train Sets, etc. 19/11, post 
and packing 2/6. 

MORSE TAPPERS. Plated Contacts 
Adjustable Gaps Heavy Duty, 3/6, post 9d. 

CONDENSERS. Tubular Wire End (not 
ex govt.) 8 mfd, 450 v., I /9; 8-8 450 v., 2/6; 
16 mfd, 450 v., 2/9; 16 -8 450 v., 4/ -; 16 -16 
450 v., 3/9; 32 mfd, 450 v. 3/9; 32 -32 350 v., 
4/ -, post I / -. 

LUXEMBOURG EXPANDING 
AERIALS. Complete and easy to fit. No 
technical knowledge required. Greatly 
improves reception, 3/I I, post 6d. 

CRYSTAL SETS. Complete 2 -wave bands. 
Good quality, I9 /1I. Transistor model, 
9 /II extra, p. & p. 2/ -. 

HEADPHONES. High Res. to suit above 
crystal set. Good quality, 12 /I I, p. & p. 2/ -. 

ACOS MIKES. Mic -40, as supplied with 
most modern tape recorders with folding 
rest and 8ft lead, 25/ -, p. & p. 2/ -. 

SPEAKER, GOLD GRILLE, 6} x 4in., 
If-, post 6d. 

New or Surplus VALVES- 
Guaranteed and Tested by R Post. 

IDS 7/6 35Z4G 5/3 EF89 7/- 
IRS 5/6 CL33 12/6 EF9I 3/6 
ISS 4/9 DAF9I 4/9 EL41 7/3 
IT4 3 /II DAF96 6/11 EL42 9/3 
3S4 5 /II DF9I 3/11 EL84 6/6 
3V4 6/9 DF96 6 /II EL91 4/6 
5Z4G 7/6 DK9I 5/6 EY51 7 /II 
6A7 10 /- DK92 8/. EY86 7/9 
6AG5 4/- DK96 6 /II EZ40 6/3 
6B8G 2 /II DL96 6 /II EZ80 6/- 
6BA6 5 /II EB41 6 /II EZ8I 6/9 
613E6 5/11 EB91 3/6 GTIC 6/11 
6816 5/II EBF80 8/- PCC84 7/3 
6C4 4/3 ECC81 5/3 PCF80 7/- 
6C6 3/3 ECC82 5 /II PCL82 7/6 
6C9 9/3 ECC83 6/6 PEN36C 8/6 
617G 5/- ECC84 8/3 PL36 10/9 
6K7G 1 /11 ECC85 7 /II PL8I 8/9 
6K8G 5/3 ECF80 9/- PL82 7/- 
6SG7M 4/9 ECF82 9/- PL83 7/- 
6SN7GT 4/3 ECL80 7/6 PY80 7/- 
6U4G 10/6 ECL82 10/- PY8I 6/3 
6V6G 4/II ECH42 8/- PY82 6/6 
6V6GT 6/- ECH8I 8/- PY83 7/3 
6X5G 5/- EF36 3/- UBC41 7/3 
6Q7G 5/9 EF40 13/3 UF42 6/3 
12K7 5/3 EF41 7/9 UCH42 7/9 
I2Q7 5/3 EF42 7/6 UL4I 7/3 
25A6 8/- EF50 1/9 UYIN 10/1/1 

35L6GT8 /II EF86 9/9 U251 12/6 

Any parcle insured agains damage in 
transit for only 6d. extra per order. All 
uninsured parcels at customers risk. Post 
and Packing 6d. per valve extra. C.W.O. or 
C.O.D. only. C.O.D. charge 3/- extra. 
S.A.E. with enquiries. 
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Direct TV Replacements Research 
has produced this 
revolutionary 
instrument for you .. (74 

the D900 
a new, compact, 
dynamic 

TRANSISTOR TESTER / POWER SUPPLY 
Makes possible dynamic transistor testing in situ. Tests CURRENT GAIN (A.C.) ALPHA GAIN 
Tests CURRENT GAIN (under D.C. conditions) BETA GAI N 
Measures leakage Currents between Collector /Base and Collector /Emitter at any voltage between 0 -25v. 

Tests transistors while in circuit. Has its own self -contained power supply providing smoothed D.C. 0-25v. Size SS x 3 x 21ín. Price £10. Order or send for full details TODAY. 
A Beulah Electronics Product distributed by 

14e4Ftt LTD. 
Britain's largest stockists of TV Components. 

Dept. PW /11/60. 138 Lewisham Way, New Cross, S.E.14 TlDeway: 6666. 
Day and Night Automatic Telephone Service: TlDeway 6668. 

November, 1960 

East Surrey Radio 
128, STATION ROAD, REDHILL, SURREY 

MAIL ORDER ONLY 
Aluminium, 18g. 3/8 sq. ft.. 9 a 12, 12 a 12 9 a 18, 12 x 18. 18 x 18. Aerials. TV. FM, Radio, 20% off list. Coax, eld. yd. brown. white; coax plugs. 11d.. sockets. 1/3. Crystal coils hi.L. 3/8. Crystal n wires, 

l2 
and 4 oz 1reel , price list 1/ . Enamelled 

Eliminators for A.D. sets, 31 x 2 x 21. 55/ -. Ferrite rods. 4in.. 2 / -; 8in.. 2/9; slab, 511n.. 3.3. Ferrite aerials. M.W. 8/9: M.L., 10.'9; Twin "W", 
Ó 2X 

Droppers. i 5/. 
8 120.3. 

6/6. 
var.. 

21, 19'6: 5. 19/- 61. 
ea. 

1/: 2/6: 30. 28,8; 12. 3 or 15 ohms. heavy duty 15watt, 68.5.6. B.A. nuts and bolts. L- pkt. Motors. Mighty Midget, 3-6v., 10 /8; geared, 13/ -. Panel mounting sig. lamp holders. red. green. amber, 
sp/st, 2Presets. 4; , 

most 
/10: 

values, 
/4;3dpTdat, 

strip, -; tag. 48. Toggles 
rotary w /c, most types. 3/11. Rectifiers, rml, 5/9; rm2, 6/3: rm3. 7/9; contact cooled, 18ra11161, 7/3; ra1181, 5/ -; 18rd228l. 13/9; 16rc1116l, 8/3; 16rd2281, 10 /1: lfirc2181, 9/3: wx6, 3/ -; w4, 1/9. Ion traps, 3/8. Transistors, white, 8/ -; Y.G., 81 -; gold. 16/ -; red, 5/ -. Mies., carbon, 4/8; Crystal, 2816; Bal, arm LIS, low res., 8' -. Transistor set, white cabinet, diode, two transistors. M.L., 6. Morse 3/-. Morse s9 B 

3/6; Phones, 14 8 n l o. . Neu tesier screwdriver, 3'8. Soldering Irons, wood handle, 2/9: Solon. Pifco, Iltesold. 
. 22'8 ea. Test meters, Pifco. 32/ - Taylor, £10 and 23.10.0; Caby, 24.17.6, 26.10.0. Speaker grill, gold, 518. Ali, 418 sq. ft. Player amplifiers. 2v. printed circuit, 23; Decca, with 81n. L /s. £5: Stereophonic, 4 watt, 29.10.0; Tripletone, 26.18.0. Resis- tors. Ely stab. 9d.; carbon, iw. 4d.; lw. 8d.; 2w, 1/ -. Condensers all types. Jack plugs. 2/8: Jacks, 21. Miniature jacks. 2/9; sockets, 2;10. Morphy Richards shavers. 23.10.0. Crystal sets. L.M., 22;8. Double boiling ring. switched, ideal for single roomers. 22.18.9. Service sheets, Radio. 2/6: Tale. 3/8. Tran- sistor transformers and condensers, lowest prices. Recording tapes, 3in. 225ft., long play. 7/ -; Sin. std. 600ft.. 16 /e; Sin. l.p., 900 ft., 18/6: 71n. std. 1,200 ft.. 24/8; Tin. l.p., 1,800 ft., 30/6. Mallard books. Insulating tape. Bd. Egg insulators, Bd. Line cord, all types. Mains Xformers, output, auto, boost. Valves. list 1/ -. Teletron, Repanao. Osmor Coils and products. 

B.A.E. all enquiries. CASH WITH ORDER 
Postage and packing; Over £5 free; up to i Ib,. U -; 1 Ib.. 1/8; 2 Ib.. 2/ -; 31b., 2/6; 81b., 4/ -; 151b..5/-. 

FREE - THE LATEST EDITION 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.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS -NO FEE" 
Whatever your age or experience, you cannot afford to miss reading this famous book: If you are earning less than Lso a week, send for your 
today-FRE f "EENGINEERING 

OPPORTUNITIES" 

WHICH IS YOUR 
PET SUBJECT 1 

Mechanical Eng.. 
Efectrical Eng.. 

Engineering, 
Radio Engineering, 

Automobile Ent., 
Aeronautical Eng., 
Production Eng., 

B uilding, Plastics, 
Draughtsmanship, 

Television, eta. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.M.I.Mech.E. 
A.M.I.C.E. 

A.M.I.Prod.E. 
A.M.I.M.I. 

1.1.0.9. 
A.F.R.g. 

Belt. 

City Builds 
Sen. r Education 

ate. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.1. Institutes) 
(Dept. SE/21 ), 29 Wright's Lane, London, W.8 

Wile . INCLUDING 

EQUIPMENT 
The specialist Elie - 

Basic Practical and Theore. 
tropics Diiniion of 

tic Courses for beginners in 
M.ffncoris- 

Radio,T.Y.,Electronics,Etc., Ng EMlInstitutes) 
A.M.Brit.I.R.E. City A Guilds tea/laboratory 

l o you a 

Radio Amateurs' Exam, orne with 
R.T.E.B. Certificate ing home runt. 
P.M.G. Certificate rail, eat. 
Practical Radio 

Ask for derails. 
Radio a Television servicing B . I . E .T. Practical Electronics 

Electronics Engineering SCHOOL OF Automation 
ELECTRONICS 

POST COUPON NOW 

: .._......,.,.,.,. .., ..."...,... mm,..,.,.."... .................... ,.... 
_..,,,...._..... ..... 

THAT ICNTERE8T8 ME (SE!21) 

Please send me your FREE Ill -page 
"ENGINEERING OPPORTUNITIES" 

(Write it you prefer not to cut page) 

NAME .. r ...._ 
ADDRESS 

THE 8.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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Brand new, individually 
checked and guaranteed VALVES 

AC/DD 2,6 
AC/P 4/6 
AC/PI 2¡6 
AC5PENDD 

4/. 
AC6/PEN 5!- 
AC/SP3 4¡6 
AL60 6/- 
AR8 
ARDDS 2/- 
ARP3 3/- 
ARP4 3,6 
ARPI2 2;9 
ARP24 3;6 
ARP2I 5;6 
ARP34 4!6 
ATP4 2!9 
ATP7 5!6 
AUI 5/. 
AU4 5/. 
AW3 4/. 
BL63 6/- 
BT45 40/. 

D498 3/3 
D42 41- 
D77 
D 30 1216 

DAF86 8/- 
DET5 19/- 
DET19 2/6 
DET20 2/6 
DF70 9/. 
DF72 7r6 
DF96 
DH76 
DK96 

DL72 7/6 
DL96 8/- 
E1323 25/- 
E1524 6/6 
EA50 1/6 
EAC9I 

% EB34 1/6 
EB9I 3/7 
EBC33 6/. 
EC52 3/- 
ECC32 4/- 
ECC81 6/6 
ECC82 6/9 
ECC83 7/- 
ECC84 7/9 
ECC9I 4/. 
ECL80 9/6 
EF22 7/3 
EF32 
EF36 3/6 
EF39 4/6 
EF50 2/6 
EF52 5/- 
EF54 3 6 
EF55 /- 
EF70 4/. 

6/9 
EF85 6/10 
EF86 9/- 
EF89 8/9 
EF9I 4/IO 
EF92 5/- 
EL32 3/9 
EL35 9/. 

PENDD/ VR78 4 - '. 6AC7 
1360 9/6 VR99 8 - 6AG5 

PL81 I I/- VR105/307 6 6AG7 8/- 
PL82 8/- VRI50/307 3 6AJ7 4/3 
PL83 9/. VSI10 4¡- 6AK5 6/9 

ESU208 8/- PM4DX 3/- VT25 8/. 6AK6 7/6 
EY51 8/3 PT25H 7/6 VUIII 3/3 6AK7 8/. 
EY9I 3/6 PY82 8/- VU 120 3/- 6AM5 5/- 

EZ40 /- QP21 6/- VU I33A 3/- 6AM6 6/3 
EZ80 7/6 QP25 5/3 W31 7/. 688 5/6 
FW4/500 6/6 QQV06-40 Y63 5/- 6B8G 2/6 
H30 5/- 45/. Y66 8/- 6C4 
H63 3/6 QS75/20 6/9 Z31 6II 6C5 
KBC32 5/. QS95/10 6/9 1A3 316 6C6G 46 
KF35 5/. QSI08/45 IASGT 555/ 6C8G /- 
KT2 4/. 6/9 ICSGT 7//6 6E5 5/. 
KT3I 8/- QS150/15 ID8GT 6/. 6F6 7/- 
KT33C 7/- 6/9 IE7GT 7/6 6F5G 5/6 
KT44 7/- RIO 12/6 1L4 3/9 6F8G 6/6 
KT63 6/- REL2I 25/. ILDS 3/6 6F12 4/6 
KT241 9/- RL37 3/6 IRS 6/9 6G6G 3/- 
KTW62 7/6 RK34 2/6 IS5 6/- 6H6GT 1/9 
KTW63 6/6 SP2 4/. 1T4 4/. 6H6M 2/- 
L30 1- SP4B 7/6 2A3 8/. 6HA7 4/3 
MH4 3/6 SPI3C 4i6 2A6 7/- 615 3/6 
ML4 4/. SP2I0 4'- 2C34 2/6 615G 3/3 
ML6 6/- SP4I 2,6 2D4A 4/. 616 4/3 
MPT42 5/3 SP61 2/- 2X2 4/- 6J7 7/6 
MS/PEN 6/. STV280/40 3A4 6/. 6K6GT 6/6 
N34 8/. 12/- 3824 3/. 6K7G 2/3 
NRI5A 3/. SU2150A4/9 3E29 6K7GT 5/3 
NT37 141 19/- (8298) 60/. 6K8G 6/6 
(4033A) 10/- TP25 15/- 3Q5GT 9/- 6L5G 6/- 
OM 5/. TTI I 3/- 3V4 7/3 6L6 9 - 
P61 2/6 U17 5/. 4A I 4/6 6L6G 6 6 
PCC84 8/- U18 6/6 4D1 2/6 6L34 4/6 
PCC85 8/- U27 8/. 5U4G 5/- 6N7G 6/6 

PCF80 8/. 
UL84 8/6 SY3GT 6/9 T 6Q7G 6/3 

8/- EL4I 8/3 PEN25 116 UL85 7/- 5Z3 8/6 6R7G 7/6 
4/9 EL84 8/3 PEN46 5/6 V248A 4/- 5Z4G 8/- 6R7GT 8/- 
8/- EL9I 2/6 PEN65 6/6 V2D33B 8/- 6A6 5/- 6SA7 6/- 35T 30/- 
8¡- EM4 4/. PEN220A 3/- VP23 3/6 6AB7 5/. 6SC7G 5/6 35Z4 5/- 

4/3 6SC7GT 6/- 35Z4GT 7/- 
4/6 6SG7 5/- 39/44 6/- 

6SH 5/- 53A 3/- 
6517 6/9 58 6/- 
6517G 6/6 59 6 - 
6SK7 5/6 71A 4 6 
6SL7GT 6/9 77 /- 

46 78 
6SQ7GT 6/6 80 6//3 
6SR7 6/6 82 8/- 
6557 5/. 83V 12/- 
65F5 8/- 84 12/6 
6V6G 5/6 85AI 12/- 
6V6GT 6/- 89 6/- 
6X4 5/6 210LF 3/- 
6X5GT 6/6 210VPT 
7Q7 7/- 7 pin 2/6 
8D2 2/6 217C 17/6 
9D2 3/. 446A 14/- 
0Y 8/6 705A 17/6 

2M 5/- 7158 97/6 
2AH7 7/- 717A 8/6 
2AT7 6/6 723A/B 45/. 
2AU7 6/9 801 u/- 
2AX7 7/- 803 22/6 Photo 
2C8 7/6 805 30/- Tubes 
2E1 22/6 807AMER GLI6 12/6 
2H6 2. 53 
MGT 3/6 807BR 3/9 5peciel 2K8GT 9/- 808 8 - Valves 2SC7 4/6 813 67/6 
2SG7 6/6 815 80/- 2J31 45/- 
2SH7 4/9 816 30/. 3A/148145/- 
25J7 6/- 829A 30/- 33/170/E 135 
2SK7 5/- 843 7/6 31/192/E 
2SL7 7/- 861 15/. 437.10 
2SR7 6/- 866A 10/- 723AB 45/- 
502 6/ 872A 35)- 726A 27/6 
5E 8/- 930 8/. ACT25 40/- 
5R 7/6 954 2/. CV691 60/- 

30 5/. 956 2/. KR3 45/- 
1619 5/- VX7I10 15/ 
1625 61- WL4I7A15 /- 

1626 4/6 
1629 4/6 
7193 1/9 
6475 5/- 
8010AR 22 6 
8013A 10 /- 
8020 6/- 
9031 5- 
9003 5/6 
9004 4/- 
9006 4/- 

Cathode 
Ray Tubes 

3BPI 25/- 
SBPI 35/- 
5CPI 42/6 
5FP7 451 - 
VCRX258 
(with scan- 
ning coil) 

45/- 

AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. Al U.K. Orders 
below 10/ -, P. & P. I -; over 10/ -, 16; Orders over E2 P. & P. free. C.O.O. 2/- extra. Overseas Postage extra at cost. 

T.C.S. Receivers. Made by Collins of 
U.S.A. In fully guaranteed working 
condition. 1.5 -12 mcs. Line up: 12SA7 (1), 
12SQ7 (1), 12A6 (2), 125K7 (3). Power 
requirements 12 v. L.T., 225 v. H.T. 
111.10.0. Carriage 12/6. 

Specially Built Power Pack for the 
above. 230 v. A.C. mains, including 
6X5GT valve, /3.15.0. Carriage 5/ -. 

Transmitter /Receiver No. 22. 2 mc. 
to 8 mt. Built almost exactly as No. 19 

set but much more economical in battery 
consumption. Complete in fully working 
condition with power pack for 12 v., 
Headgear and Microphone assembly and 
Key. 49.19.6. Carriage 15/ -. 

Brand new original spare parts 
for AR88 Receivers. 
Please write your requirements. 
Low Resistance Headphones, brand 
new, type CLR, 5 / -. Balanced Armature, 
7/6. P. & P. I / -. 

Telephone Handset. Standard G.P.O. 
type, new, 12/.. P. & P. 1/6. 

S.C.R. 522 Receivers (BC624) 100-156 
Mc /s., including all valves, 25/ -. P. & P. 5/, 
H.T. Chokes made by Bendix Radio 
(U.S.A.), 3 Henrys 0.600A D.C. 25 ohms 
D.C. resistance 18,000 v R.M.S. 60 cycle 
test 11.12.6. P. & P. 6) -. Ditto 10 Henrys 
250 A. D.C. 90 ohms resistance 1,500 v. 
R.M.S. 60 cycle test 16/6. P. & P. 3/6. 

Throat Microphones T 30 (U.S.A.), 
3/6. P. & P. 1/6. 

Carbon inset Microphone. G.P.O. 
Type 2/6. P. & P. 1 / -. 

Transmitter Cabinet with door at back. 
77iin. high, 29in. wide, rack fitting type, 
LI7.I0.0. Carriage LI. 

Variometers for W/S No. 19. Fully 
tested and working, 12/6. P. & P. 2/6. 

NEW PRODUCT OF TAYLOR 
Model 127A 
Pocket size 
meter. 

0 , 0 

Sen- sitivity 
2 0 0 
o.p.v. D.C. 
1,000 o.p.v., 
A.C. 20 
ranges. 
D.C.cu rrent 
50µA to I 

amp. 
D.C. volts 
0.3 v.- 
1, 0 0 0 v. 
(25kV by 
probe). 
A.C. volts 
I 0 v . - 
1,000 v. 
3 resistance 
ranges from 
0-20 megohms (self contained). Meter 
40µA 3 }in. arc. Accuracy D.C. 3% 
A.C. 4 %, ohms 5 %. Dimensions 5fin. x 
31än. x Ifin. weight 14 ozs. Price 110 
complete with instruction manual, test 
plots and clips. Leather case EI.12.0 extra. 

Filament Transformers. Primary 
0-190- 210-230-250 v. 50 C. Sec. 12.5 v 
C.T. at 10 amps.; 2 2.5 v. C.T. at 10 amps. 
3 10.5 v. C.T. at II amps., 4,000 v 
insulation. Price 42.19.0. P. & P. 5/ -. 
Primary 0- 190-210-230-250 v., 50 C 
Sec. I 10 v. C.T. at 4.5 amps.; 2 10 v 
C.T. at 4.5 amps., 4,000 v. insulation 
41.16.0. P. & P. 5/ -. Primary 230 v. 
50/60 c. 67 v. amp. Sec. I 6.3 v. 1-6 
amps.; 2 6.3 v. C.T. 3 amps.; 3 6.3 v 
C.T. 3 amps.: 4 6.3 v C.T. 3 amps 
41.12.0. P. & P. 5' -. 

I P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

Shepherds Bush 4946 

F I Transformer. Oil cooled, 
20/19.5 K.V.A., 3 phase, 50 cycles. Primary 
360/380/400/420 /440 v. Secondary 2,700/ 
2,900/3,100/3,300 /3,500 v., 2.1 amp. 
Voltage regulation by simple switches on 
primary and secondary. Weight 1,150 lbs. 
Price 1125.0.0. Carriage at cost. 

Driver Transformers. Primary 500 
ohms imp. Sec. to match two 805 in 
push -pull. 11.7.6. P. & P. 5 / -. 

Rotary Transformer. 171 W 12 v. 
input, 1,600 v. 100 mA output, 30/-. 
P. & P. 7/6. 

Insulation Test Meter. Testing voltage 
adjustable up to 6,000 v. D.C. Mains 
supply 180/250 v. In wooden case L25. 
Carriage 10 /, 
Vibrator Unit. 12 v. /I60 v. 35 mA. 
Exceedingly well filtered and smoothed, 
excellent for car radios. New including 
6X5G valve and vibrator, 17/6. P. & P. 5/ -. 

Moving Coil Round Hand Micro- 
phone No. 13. 2 }in. dia. with press 
switch, 12/6. P. & P. 1 / -. 
Complete Set of Strong Aerial Rods 
(American). Screw -in type MP49, 50, 41, 
52, 53, total length 15ft. 10in., top 
diameter 0.615in., bottom diameter 
0-185in., together with matched aerial 
base. MP37 with ceramic insulator, ideal 
for car or roof insulator, L2.10.0, post free. 
HRO Mains power pack, input 
115/250 v. A.C.; output 250 v. 0.75 mA 
and 6.3 v. 3.5 amps. E3. inc. carr. 
Avominors. Leather case. With leads, 
fully tested and guaranteed. With 
batteries. 
2,000 volt, D.C. 12.19.6. P. & P. 2/6. 

Output Transformer in screening can 
give 9 different ratios 10 : I up to 120: 1 

for battery receivers or any high re- 
sistance pentodes used as output valves, 
6/6. P. & P. 1/6. 
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646 PRACTICAL WIRELESS 

V (FLEET ST Vecîrónïc L 
Dept. B 

152'3 Fleet St., London, E.C.4. Tel. FLE 2833 
Business Hours 1 Weekdays, 9 -6. Saturdays, 9 -I. 

ASTOUNDING OFFER 
AVANTIC BEAM -ECHO EQUIPMENT 

DL7 -35 POWER AMPLIFIER 
Accepted as one of the finest amplifiers produced. Power output 
54 watts peak. Distortion 0.05'',,d. at 20W sine wave output. 
Inter mod distortion 0.7/ at 20W output. Freq. response 
5 c/s to 30 kc /s, load impedance 4 ohm, 8 ohm, 16 ohm. Switch 
selected. Hum level -85 DB at 20W output. Makers' price 30 gns. 

OUR PRICE £16.19.6 P. &P.12 /6 

SPECIAL OFFER FOR STEREO 
ENTHUSIASTS 
Two Avantic DL7 -35 power amplifiers as above and the Avantic 
5P21 stereo pre -amp control unit as below, the 3 items- 

OUR PRICE NOW 47 gns. 
Carriage and packing 30/ -. The last of this wonderful offer. 

SP21 STEREO PRE -AMP 
Twin channel pre -amp, designed for DL7 -35 amplifier, ideal for 
mono or stereo, stereo balance control, 6 inputs each channel. 
Tuner tape p /up. Freq. response 40 c/s to 15 kc,si- IDES, bass and 
treble control, loudness control and numerous refinements. 
Makers' price £28.10.0. OUR PRICE £16.19.6 
A NEW TRANSISTOR PORTABLE 
RECEIVER 
Build this mighty six transistor superhet battery portable. Circuit 
description: 6 Mullard transistors, 0C44, 2 -0C45, I- OC81D, 
2 matched OCB1, 1 -XI diode, printed circuit, internal ferrite 
aerial, Sin. loudspeaker assembled. Dial assembly, medium and 
long wave coverage, 500 mW output, attractive blue/cream two 
tone cabinet, size 81 x 64 x Sin. Weight approx. 3 lb. Detailed 
point to point and theoretical diagram, including all components 
for easy construction. 

Only £9.15.0 plus 3/- post and packing. 
E /ready PP7 battery, 3/3. Instructions and circuit, 1/6 post free. 

LIMITED NUMBER I 
F.M. Tuner by the Ferguson I 
Company. An attractive and I 
compact unit in gold finish 
hammered metal case 10in. I 
wide, 71in. deep, fin, high. 
Neat escutcheon and tuning 
dial. Has own power supply. 
Uses two EF80, one ECF80, 

2 Germanium diodes and metal rectifier. Coverage 87.6 -98 I 
Mc /s. (continuously). Will feed into any amplifier or radio. I 
AT THE AMAZING PRICE OF .l:.l.b 2/6 Post and Packing. I 

BRAND NEW T.V. TUBES, CHEAPER THAN 
REBUILDS 

All brand new in famous maker's 
cartons. (I) 17ín. rectangular alumi- 
nized 6.3 HRTS. 0.3A current; max. 
anode voltage 16 kV. Usual price E17.5.0. 
OUR PRICE £7.1 9.6.Crating and carr. 15/- 
(2) 14ín. rectangular Tube, 6.3 heaters: 
0.3 amp. current; max. anode 14kV; ion trap; external conduc- 
ting coating; B12A base, E7.9.6. Crating and carriage 12/6. 
(3) Ferranti T12/549 12ín, magnetic white fluorescence; 4 v. 
heater; max. anode 10 kV. As used in many TV receivers. 
Original price £17.15.0. OUR PRICE £2.19.6. Crating and carr. 
12/6. (4) Ferranti 9in. Tube, round white fluorescence, 4 v. 
heater, max. anode voltage 7 kV. OUR PRICE 62.5.0. Crating 
and carr. 11/6. 

November, 1960 

NEW, GUARANTEED, PERFECT 

RED 3/- SPOT 
TRANSISTORS 

VHITE SPOT, 4'6: CREEN /YELLOW, 51. 
GET3, 8, -; OC70, 9/ -; 0C45, 18/8; TS1, 41 -; TS3, 12'6. 

CRYSTAL DIODES, 1 / , Mullard 0A81, 4/ -; 
0A70, 4/ -. 

BRIMAR GD4 (GEX34), 4/ -. 
'BULLARD: OC16, 54 --: 0C44. 28/ -; 0071, 14, -; OC72, 17/ -: 
2/0072 (matched pair), 34/ -; OC170 (Short Wave). 50/-: OCP71 
'Photo Electric), 50/ -. 
EDISWAN: XA101, 23/ -: XA102, 28/ -: XA103, 15/ -: XA104, 18/ -; 
XB104. 10 / -: XC101, 16 / -: 2'XC101 (matched pair). 32/-; XA131, 35/ -: 
2,XC131 (matched pair), 34, -. 
TRANSISTOR HOLDERS, 1/3. ARDENTE sub min., 1 /9. FERRITE ROD: 3 x 5,16in., 1/6. 
CONDENSERS: Miniature, 0.01,150 v.. 11d.; 0.1 mfd. /100 v., 1/2; 
0.005'200 v., 10d,; Standard sire 0.01.1,000 v., 8d.; 0.1,500 v., 10d.: Wire ended, 16 mfd.,450 v., 24; 16- 16:450 v.. 4 / -; 8 -81450 v., 2 :9. 
8- 16:450 v., 2,9: 50 mfd. /50 v.. 1.9; 25 mfd./25 v.. 119; 100 mfd.,6 v., 
2/3. Miniature. 25 mid.. 2,8; 50 mid.. 23; 8 mfd., 2/3; 2 mid., 1/9. SUB MINIATURE: 32 mfd., 25 mfd., 16 mfd.. 8 mfd., 2 mfd, All 
3/8; 100 mfd.. 2'9. 
TUNING CONDENSERS: Solid, dielectric, 500pF (0.0005 mid.). 
4, -; 300 pF, 3/9; 100 PF. 3, -. Miniature, 500 pF, 5' -. RESISTORS: All values 10% f w., 6d.; 1 watt, 9d. BEGINNERS 1 VALVE: Circuit and plans, 11d. Kit, 35/ -. COILS: Repanco DRR2, 4; -; DRX1, 2/8; Teletron HAX, 3, -. All complete with circuits. 
H.R. HEADPHONES (for Crystal Transistor or Valve Sets): 
Diploma, 17/8; IVALEK, 
TAPE- SUPERIOR QUALITY: Standard PVC Base, 600ft. on 
Sin. spool, famous make, 17'6. CONNECTING WIRE: Six assorted colours. 1 yard of each 
colour. 1(9; 2 yards of each colour. 29; 10 yards of each colour, 
10/6. 

OAKFIELD RADIO 
THE TRANSISTOR PEOPLE 

Mail Order Only 
121 Macclesfield Road, Hazel Grove, 

Stockport, Cheshire 

GIAK: This Month's Bargains 
AMERICAN "SIGNAL" MORSE KEYS 

Type M100 with switch. This excellent, lightweight, 
fast key is currently priced in U.S.A. at $6.85 (L2 10s.) 

and is offered at only 12/6, p. & p. 1/6. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 
6d. per yard. K35B Telcon (round) 1/6 per yard. Post on above 
feeder and cable 1/6 any length. 
COPPER WIRE. 14 G., H/D 140fc. 17/ -; 70ft. 8/6. P. & 2/ -. 
Other lengths pro rata. Stranded 7/25, 140ft. 10/ -; 7Oft. 5/- 
P. & P.2 / -. 

RIBBED GLASS. Sin. aerial insulators, 1/6 each P. & P. 1/6. 
CERAMIC FEEDER SPREADERS. 6M. type F.S. 10d. each 
or 9,- dozen. P. & P. 2i -. 
CERAMIC "T" PIECES. Type A.T. for centre of dipoles, 
16 each. P. & P. 1/-. 
2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in 
box with I x 24in. mast head bracket. PRICE 49/ -, P. & P. 3/6. 
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low 
loss, 1/B per yard, P. & P. 1/6. SO ohm, 300 watt coax, very low 
loss, 1/6 yd. or 20 yds. 27/6, P. & P. 1/9. 
HEADPHONES H.R. TYPE, 4,000 ohms., very sensitive. 
ONLY 12/6 pr. P. & P. 1/6. C.L.R. Type (low res.), 8/6. 
P. & P. 1/6. 
ABSORPTION WAVEMETERS. 3,00 to 35.00 Mc/s. in 3 
switched bands, marked on scale. Complete with indicator 
bulb. A MUST for any Ham shack. ONLY 17/6, post free. 
ROTARY CONVERTERS. 6 v. input, 250 v., 125 mA 
output. ONLY 17/6. P. & P. 3/- 12 v. 490 v. 65 mA, 17/6. 
P. & P. 3/- Also 12 v. D.C. MINIATURE, output, 360 v., 30 mA 
cont, or 310 v. 70 mA intermittent rating. 12/6 each or 22/. for 
2, P. & P. 2/ , 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept "P ", 110 Dale End, Birmingham 4. (CEN 1635) 
(No C.O.D. under LI please) (By return Service) 
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FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE 

ACP 7/6 
ACEPEN 6/6 
ATP4 3/6 
AZI 10/- 
AZ31 10/- 
AZ4I 13/ I I 

B36 10/- 
CIA 12/6 
CV73 4/- 
C36A 6/6 
D42 4/6 
DAF96 8/- 
DF96 8- 
DFI63 7/6 
DHI01 8/- 
DK96 8/- 
DL63 9/- 
0L82 10/6 
DL96 8/. 
DM70 7/6 
ON41 12/6 
EA50 1/6 
EABC80 9/- 
EAF42 9/6 
EB34 2/. 
EB4I 8/6 
EB91 4/- 
EBC33 6/9 
EBC4I 8/9 
EBC8I II/4 
EBC90 12/7 
EBC91 12/7 
EBF80 9/9 
EBF89 9/6 
ECC81 8 
ECC82 7/6- 
ECC83 9/- 

ECC84 10/- 
ECC85 9/6 
ECF80 121- 
ECF82 13/- 
ECH42 9/6 
ECHE I 9/- 
ECH83 13/11 
ECL80 9/6 
ECL82 10/6 
EF22 8/6 
EF36 4/- 
EF37A IS/- 
EF39 5/9 
EF40 13/6 
85A2 10/- 
EF4I 9/9 
EF42 III- 

EF50SYL 7- 
EF54 
EF55 10- 
EF80 7/- 
EF85 7/. 
EF86 12/6 
EF89 8/9 
EF91 5/9 
EF91(BVA'1- 

EF97 13/3 
EF98 13/3 

EL32 4/6 
EL33 14/. 
EL34 15/. 
EL4I 9/- 
EL42 10/6 

EL84 9/- 
EL91 4/- 
EM34 9/6 
EM80 9/6 
EM8I 10/6 
EY51 9/6 
EY81 9/6 
EY86 I0/- 
EZ40 7/6 
EZ4I 7/6 
EZ80 7/- 
EZ8I 7/- 
EZ90 7/6 
E1148 21- 
FW4/500 

GZ32 11/6 
H30 5/- 
H63 
HL23DD 8/6 
HL22 6/6 
K4ON 9/- 
KF35 8/6 
KT2 5/- 
KT24 S/- 
KT32 14/- 
KT33C 8/6 
KT6I 13/6 
KT63 7/6 
KT74 6/6 
KT76 6/6 
KTI01 9/- 
KTW6I 6/6 
KTW63 7/6 
KTZ4I 3/6 
MH4I 6/- 
MHL4 7/6 
ML4 8/6 
MS4B 10/- 
MSP4/5 7/6 
MSP4/7 7/6 
MSP41 6/- 
MX40 12/6 
N147 14/6 
OZ4 5/6 

P61 3/6 
PABC80 

13/11 

PCC85 
PCF80 
PCF82 
PCL82 
PCL83 
PCL84 
PL36 
PLBI 
PL82 
PL83 
PL84 
PX25 
PY80 
PY81 
PY82 7/- 
PY83 8/6 
REN4VAI0/- 
PEN25 6/- 
PEN45 10/- 
PEN46 7/. 
PE4220A 4/- 
PENA4 12/6 
PM I 2M 8/- 
QP2I S/- 
SP4I 3/- 

SP4/5 10/6 
SP4/7 10/6 
TP25 10/- 
U 1 O 9/6 
U14 8/6 
U16 12/6 
U22 8/- 
U25 151- 
U26 10/- 
U45 15/. 
U50 8/- 
U76 7/- 
U81 8/. 
U82 8/- 
U101 8/- 

11/6 
8/9 

11/6 
11/6 
13/6 
13/6 
14/6 
I1/- 
8/6 
9/6 

12/7 
126 

8/6 

U404 11/4 
UABC80 

UAF42 9/6 
UB41 9/- 
UBC41 8/6 
UBC81 11/4 
UBF80 9/6 
UBF89 13/11 
UC92 13/3 
UCC84 

10/II 
UCC85 9/6 
UCH42 9/6 
UCH81 10/6 
UCL82 11/6 
UCL83 13/6 
UF4I 
U F80 13/1V- 1 

UF85 91- 
UF89 9/- 
UL4I 10/- 
UL84 9/- 
UU6 10/- 
UYIN 12/6 
UY41 7/6 
UY85 71- 
VPI3C 3/6 
VPI33 15/- 
VR22(PM2A) 

3/- 
VP23 6/6 
VP4I 8/6 
VR 105/30 

8/- 
VRII6 41- 
VR 150/307 

VUII20A 3/6 
VU39(MU 

12/14) 8/9 
VUIII 2/6 
W21 10/- 
W76 7/6 
W77 8/6 

W I01 8/- 
W729 10/6 

W61(M) 5/- 
X22 12/6 
X4I M 12/6 
XIOIM 8/- 
Y63 7/6 
Z21 (4 pin) 

/6 
Z309 7/6 
Z359 7/6 
A3 3/6 
A7GT 12/6 
C2 11/6 
C5GT 12/6 
135 9/6 
D6 10/6 

L4 GT 6/6 
LD5 
N5 10/6 
R5 7/6 
S4 10/6 
SS 6/6 
T4 5/6 
2C26 1/6 
3M 12/6 
3A8GT 6/- 
3336 
3Q4 7/6 
3QSGT 9/6 
354 7/6 
3V4 8/- 
4D1 3/. 
5R4GY 9/6 
5U4G 6/6 
5V4 11/6 
5Y3G 8/- 
5Y3GT 7/6 
5Z4G 9/- 
5Z4M 10/- 
6A7 10/- 
6A8G 9/- 
6AC7 4/- 

6AG5 5/6 
6AK5 5/- 
6AL5 4/- 
6AM5 7/6 
6AM6 4/. 
6QA5 716 
6AT6 8/6 
6AU6 10/6 
6B8G 4/- 
6BA6 7/6 
6BE6 7/6 
68H6 91- 
61316 9- 
6BR7 12/6 
6BW6 9/6 
6BW7 71- 
6C4 4/6 
6C5GT 6/6 
6C6 
6C31 7/6 

6CH6 8/6 
6F6G 7/- 
6F6M 7/6 
6FI 141- 
6F13 141- 

6F33 1 6 7 
6H6 1/6 
6H6GT 2/6 
6J5G 3/6 
6J5GT SI- 
6J5M 6/6 
616 
617G 6/6 
6K7G 41- 
6K7M 6/9 
6K8G 6/6 
6K6GT 7/- 
6K7GT 5/9 
6K8GT IOI- 
6L6G 8/- 
6L6M 9/6 
6L7G 7/6 
6L18 11/6 

6L19 13/6 
6N7GT 7/6 
6Q7G 7/6 
6Q7GT 9/6 
6SA7GT 8/- 
6SG7 7/6 
6SH7 4/6 
6517 8/6 
6SK7 6/- 
65L7GT 8/- 
6SN7GT 7/6 
6SQ7 9/3 
6U4GT 12/- 
6U5G 8/6 
6U7G 8/6 
6V6G 6/. 
6V6GT 7/9 
6X4 7/6 
6X5G /- 
6X5GT 7/- 
6/30L2 12/6 
7B6 10/6 
7B7 8/6 
7B8 6/- 

7C6 
7D6 13/6 
7H7 8/- 
7Q7 

9/6 7S7 6 
7Y4 8/6 
8D2 2/9 
9D2 3/6 
OD2 121- 
OF 12/6 
OLDII 12/- 
OPI3 15/. 
2A6 5/- 
2AH8 I2/- 
2AT6 9/- 
2AT7 7/6 
2AU6 8/- 
2AU7 8/- 
2AX7 8/- 
2BA6 9/- 

2BE6 5- 
2C8 
2H6 3/6 
2J5GT 3r- 
217GT 10/6 
2K7GT 6/ 
2K8GT 13/6 
2K8M 13 /- 
2Q7GT 6/6 
2SG7 7/6 
2SH7 61- 
2517 6.- 
2SK7 61- 
2SL7 8/- 
2SN7GT 

10/- 

9AQ5 9/9 
25A6G 10 6 
25L6GT 101 - 
25Z4 916 
25Z5 SI- 
25Z6 10,- 
30C1 IO 6 

?OF5 10'6 
30FL1 104 
30P4 15i- 
30P12 12/6 
20P16 9/6 
30PLI 12/6 
35L6GT 10/- 
25Y5 9/9 
35W4 7/6 
35Z4GT 8/- 
42 8/- 
35Z5GT 9/- 
5005 11/6 
50L6GT BIC 
75 10/6 
77 6x- 
78 7/6 
80 86 
142BT 3/6 
2I0DDT 4/6 
2IOVPT 3/6 

AUTOMATIC 
RECORD CHANGER 

UNITS 
B.S.R. "Monarch" 
UAB, 4 -speed unit with 
B.S.R.. Ful -Fi cartridge, 
16.19.6. 
B.S.R. "Monarch" 
U A8, as above but fitted 
with B.S.R. Ful -Fi 
STEREO cartridge, 
17.19.6. 
B.S.R. "Monarch" 
UAI2, 4 -speed unit in 
green and cream 18.19.6. 
B.S.R. 'Monarch" 
UAI4, 4 -speed unit in 
two tone Brea. 18.19.6. 
Collaro "Conquest ", 
4 -speed fully mixing 
changer complete with 
studio "0" cartridge, 
E7 19.6. 
Garrard RCI20 4D 
Mk.2, 4 -speed unit with 
manual control to enable 
records to be played 
singly fitted GC2 cart - 
ridge, 18.19.6. 
Garrard RCI21 4D, 
4-speed unit with plug in 

pick -up head, 110 19.6, 

SINGLE RECORD 
PLAYERS 

Collaro Junior, 4 -speed 
turntable and pick -up 
complete with crystal 
cartridge and sapphire 
styli, 75/ -. 
E.M.I. Single Player 
4- speeds with automatic 
stop. Fitted with Acos 
STEREO turn -over cart- 
ridge, 16.19.6. 

SUNDRY SPECIALS 
Semi air spaced ._o -axial 
cable, 6d. yd. 2 gang con- 
densers AM /FM type, 3/9 
each. High resistance 
Headphones, 4,000 ohms, 
13/6 pair. 2 mid paper 
block condensers for X 
over, 9d. each. 1.200ft. 
reels of recording tape 
21/- each. Acos G P54 pick- 
up arm with cartridge, 
2 -/6 each Weller 100 
watt soldering gun 75/ -. 
Line cord 3 -way, 0.3 amp 
or 0.2 amp, 1/9 yd. JB 
"00" 2 gang condenser, 
for Tra:lsistor kite, 9/6 

each. Role C25 2 }in. 
loudspeaker. 26/8 each. 
Solon 625 instrument 
iron, 25 watts, 24/- each. 
REPANCO TT9 minia- 
ture interstage Trans- 
formers, 12/6. REPANCO 
TTIO miniature push -pull 
output Transiormersl2 /6. 
XT6 1st and 2nd. IFT in 
Transistor Receiver 10/ - 
XT7 3rd IFT 10/-, 

LATEST B.S.R. 
"MO NARDECK" 

SINGLE SPEED 
33 i.p.s. taker 5 1in. 
spools. Simple controls, 
19.19.6. Tapes extra. 
Carriage and Insurance 
5/6. 

REPANCO ONE 
VALVE BATTERY 

RECEIVER 
Includes metal -hassis, 
headphones, battery, 
valve and all other parts. 
An ideal set for the 
beginner. Can be easily 
modified at a later date 
for output and speaker. 

Price 45 - each Enve - 
ope with full desii s 

9d. 
COLLARO 

MK IV TAPE 
TRANSCRIPTOR 

Four heads. Twin track 
operation. Pause con- 
trol. Tape measuring 
and calibration device. 
Two motors. Fast re- 
wind. 7 tape spool. 
Three speeds: 3 }' 7* , 

and 15' per second. 
Finish cream polystyrene 
cover piace with maroon 
control. Delivery from 
stock. /17.19.6. 

SINGLE CABLES 
All P.V.C. covered in 
various colours -Red, 
Black, Blue, Yellow, etc. 
7 :18, 1/066, 1/044, 23/ 
0076, 14/0076 etc. all 
I*d. per yard. Special 
price for quantities. 

HEADPHONES - 
MICROPHONES 

CLR Low resistance type 
120 ms.... 7/6 pair. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

High Resistance Phones, 
4,000 ohms. .. 13/6 pair. 
Throat Microphones 

3/- set. 
American T30 type 
Throat Microphones 

3/- pair 

TELEVISION TUBES 
REGUN NED 
12 MONTHS' 
GUARANTEE 

MW31/74, 15.10.0; CRM- 
152B, E6; MW36/24, 
15.10.0; C R M 1 4 1, 
E5.10.0 CRMI23, 
15.10.0; MW43169, E6; 
CR1.171, E6. Carriage 
and insurance 101- extra. 
Allowance on old tube it 

returned. 

CATALOGUE 
Our 1961 catalogue is 
now available. please 

I/- in stamps for 
your copy. Trade cata- 
logue also available, 
please attach your 
business letter head- 
ing. 

TERMS: Cash with order or 
C.O.D. Postage and Packing 
charges extra; as follows: Orders 
value 10/- add I / -; 20/- add 1/6: 
40/- add 2 /-; ES add 3/- unless 
otherwise stated. Minimum 
C.O.D. fee and postage 3/ -. 
For full terms of business see 
inside cover of our catalogue. 
Personal Shoppers 9 a.m. to 
5 p.m. Mon, to Friday; Saturday 
10 a.m. to 1 p.m. 
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SELENIUM RECTIFIERS 
F, W. BRIDGE H.T. Types H.W. 

7/12 v. 1 a... 3/11 150 v. 40 m.a. . 3/9 
6/12 2 a... 841 250 v. 50 ma. .. 3 /11 
6/12 v. 3 a... 9/9 250 v. 80 ma. .. 4/11 
6/12 v. 4 a... 12/3 250 v. 80 m.a. .. 12/3 
6/12 v. 8 a.,, 15/3 250 v. 250 m.a... 12/9 
8/12 v, 10 a... 25/9 CONTACT COOLED 
6/12 v. 15 a... 35/9 250 V. 80 m.a. H.W. 
24v. 2a. .. 14/9 8 /11. 250 vv.. 75 8mf .a. 

F.W. (Bridge) 

Type 
with 
V.H.F. 
to 
to 
Coil, 
mers. 
H.T. 
R.F. 
from 
I 
Carr. 

SIGNAL GENERATORS 

1 

f; 

SPECIAL OFFER EX- GOVERN- 
MENT SELENIUM RECTIFIERS. 
24 v. 15 amp. with large square cooling 
fins. 29/11 each. _` 7 

C`3° 

+.d 
p 

.TM 3x 

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

B.S.R. MONARDECK TAPEDECKS. 
Speed 31in. per sec. High quality record- 
hag heads, 9 gus. Carr. 5/ -. 
Suitable polished veneered walnut carry - 
hag case for above 39/8. (Space for ampli- 
fier.) 

EX. (.Ol"l'. MAINS TRANSFORMERS 
Primaries 200 -250 v. 50 c.c.s. A.C. 
250 V. 60 m.a. 6.3 v. 2 a. .. 10/11 
270-0 -275 V. 100 ma. 6.3 V. 7 a. 5 v. 3 a. 21'9 
300 -0 -300 V. 60 m.a. 6.3 v. a a. .. 12/11 
300 -0-300 V. 100 ma. 6.3 v. 2 a. 5 V. 2 a. 18/9 
350 -0-350 V. 160 m.a. 6.3 v. 5 a. 5v, 3a. 27/9 
0- 10 -20 -25 V. 24a. (Govt. rating) .. 79/8 Carriage 15 -. 

C.T.53 by Wayne Kerr. Complete 
charts. SUITABLE FOR ALIGNING 

RADIO or TV RECEIVERS. 3.9 
300 megacycles. Output 1 micro -volt 
10 millivolts. Vernier Tuned, 6 Band Turret Potted "C" Core Transfor- 

Seven B7G Valves. Stabilised 
All voltage supplies including mains filtered. External mod. by sine wave 
50 c.c.s. to 10 Kcs. or pulses down to 

µ sec. Worth approx. £100. Only 17 gns. 
10 / -. or on H.P. terms. 

EX -GOVT. CASES. Size 14- 10 }in. high EX- OVT. 
CASES. 

S. black crackle n. high 
Well ved ill to IDEAL FOR BATTERY 
CHARGER 

cover. 
INSTRUMENT IDFOR CASE OR 

COVER COULD TR A 
CASE 

OR 
COVE Only 

COULD 
plus E2U postage. 

FOR 

HI -FI 10 WATT AMPLIFIERS. 
Slightly atore soiled but guaranteed un- 
used and in perfect order. Fitted Mullard 
valves, Dual inputs for "mike" and gram., etc. Bass and Treble Controls. High sensitivity and quality. For 6 g ns. 230 -250 v. A.C. Carriage 7/6. 

2 VOLT ACCUMULATORS 
Varleys small size 4 z 31 x 1 }fn., 2 V. 14 
A.H., brand new, 8/9 ea., 3 for 15 /8. MICRO -AMMETERS. tin. diem. 250-0- 250 micro -amps. 15/9, lin. diem. 0-50 

micro -amps, 39/8. 3 }in. diem. 0500 micro- 
amps, 59/8. FIELD TELEPHONES 

With bell. 
Require only 

-- ,. small batt- 
leg ---,.á cry. Suit- 

^- = - - -» .r..- ä a b l e f o r 
£ office, fac- 

-'" f ,ory, ware - 
c . -`, 

g i 

house, 
d e 

`F +.;r:> intercom- 
° - 59,8 each. 

COLLARO STUDIO TAPE 
limited number 

of these excellent units at only15oon.4. 
Carr. 5/ -. 3 motors incorporated. 

b 
porated. Virtu- 

ally no Wow or Rumble. Postion for extra Record/Playback head for stereo. 
Accurate digital rev. counter. 3 speeds, 
Linear LT45 -Tape Amplifier, suitable 
for above. Switched negative feedback 
equalisation for different speeds. Superb 
quality 
2200- 225Ó up . 4-5 C amain. 12 gns. 

RELAYS. Carpenters' Type, Polarised. 
2 times 9,500 turns at 1,685 ohms, 19/8. Miniature Moving Coll Differential Type. Single pole 2 -way, or centre stable. Two 
coils each 350 ohms. Minimum operating current 140 micro -amps, nominal 40d 
micro -amps maximum 8 milli -amps. Two 
way contact current 100 mA at 50 v. A.C. or 
D.C. Size 11 x 1 x gin. approx.. 19/8. 
ends, 
Miniature /ver, Type lai G.E.C. 

M1095 18/9. 
wire 

BRADFORD 
TERMS: C.W.O. or C.O.D. Se. C.O.D. under Il Pon 1/9 estre under II. 2/8 estee under Ib Open 8 to e. Weda. untll l p.m. Trade eupDned. S.A.E, with all eaquirlet. 
Mail Orders toe 29-31 Moorfield 

Road, Leeds Y. MANC H ESTER Callers to S and 7 County (Mecca) Arcade, Briggate, Leeds I. 
and LEEDS and 8 -10 Brown Street (Market Street), Manchester 2, (LEEDS) LTD. or 56 Morley Street (next to Majestic Ballroom), Bradford . 

Çet Oceoe 

G 4t Q' 

WIRING 
D1PVQ- 

T.R.P. Circuits 
Battery Circuits 
Portable Oircuita 
S'het Circuits 
Mains Circuits 

The selection of circuits 
continually changing and 

being added. 

Filter Circuits Send Postage 1/- (stamps) 
OSMOR COILS are regularly used and recommended by 
designers writing in " Practical Wireless," " Wireless 
World" and "Radio Constructor." Why not follow 

the experts? 

CO' aQ 
A11 

saoges 
P.m 

TAPE ROD AERIALS er Cross over 
Coils COILS its COILS 

Cloglo s`atOT í4lAt' Iidget I.F. Trans. 
t With ferrite cores 

418 Brighton Road, 
South Croydon. 

Telephone : CRO 5148/9 

SOUTHERN RADIO'S WIRELESS BARGAINS 
ATTACHMENTS for "18" Transreceivers. ALL BRAND NEW 
HEADPHONES, 15/6; HAND MICROPHONE, 12¡6; AERIALS, 
5 / -; SET OF 6 VALVES 30/, 
CONDENSERS. 100 Assorted. Mica Tubular, etc., NEW, I5 / , CONTACTOR TIME SWITCHES. 2 impulses per sec., in 
case 11/6 
REMOTE CONTACTOR. For use with above....._...._. .7 /6 LUFBRA HOLE CUTTERS. Adjustable }" to 3 }". For Metal, 
Plastic, etc. 
MAGNETS. Strong Bar Type. 2" x I" 1/6 each. 
MORSE TAPPERS. Midget Type, 2/9. Standard, 3/6. Heavy 
Type on Base, 5/6. ALL BRAND NEW. 
PACKARD -BELL AMPLIFIERS. Complete BRAND NEW 
with Valves, Relay, etc., etc., 17/6 each. 
QUARTZ CRYSTALS. Types F.T.241 and F.T.243, 2 -pin, 
Spacing. Frequencies between 5,675 Kc /s. and 8,650 Kc /s. (F.T.243) 
20 Mc /s. and 38.8 Mc /s. (F.T.241), 54th Harmonic, 4/. each. ALL 
BRAND NEW TWELVE ASSORTED CRYSTALS, 45/ -. Holders 
for both types, I/- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for their choice. 
QUARTZ CRYSTAL CASES (F.T. 241/243)...I0/6 per dozen. 
RECORDING BLANKS. New "Emidist', ready for use. 13" 
6:- each. Or 15 complete in metal case L4. 
RESISTANCES. 100 Assorted useful values. New wire end, 12/6 
SPECIAL OFFER. 12 ASSORTED METERS. Slightly damaged, 
Mainly broken cases (perfect movements). Including 3 Brand New 
Aircraft instruments, 12 for 45/, 
STAR IDENTIFIERS. Type I A -N Covers both Hemispheres, 5/6 
TRANSPARENT MAP CASES. Plastic. 14° x 10;". Ideal for 
Maps, Display, etc 5/6 
TRANSRECEIVERS. Type "38" complete with 5 valves, etc. 
New condition, untested by us, but serviceable, no guarantee, 
22/6 each. 
ATTACHMENTS for Type "38" Transreceivers. ALL BRAND 
NEW. PHONES, 15/6; THROAT MICROPHONES, 4/6; 
JUNCTION BOXES, 2/6; AERIALS, No. I, 2/6; No. 2, S / -; 
WEBBING, 4/ -; HAVERSACKS, 5 /.; VALVES, A.R.P.I2, 4/6; 
A.T.P.4, 3/6. Set of FIVE VALVES, 19/. the set. 

POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC., 3d 

SOUTHERN RADIO SUPPLY LTD, 
11 LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653 
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The greatest All -Transistor circuit of our time 
BUY AS YOU BUILD the " M I RAC LE '' Super Six Plus 

ANY PART SOLD SEPARATELY 
Makes up to a portable transistor superhet embodying all the latest design developments including a self - 

oscillating mixer, two double -tuned IF stages, audio amplifier and a matched push -pull output stage. Also 
two germanium diodes are incorporated, additional to the six Mazda transistors, one as detector and the 
other to assist the AGC as a variable damping element. 

12 Good Reasons why the Miracle has no equal 
* Printed Board engraved with * 3 +in, tuning dial with 5:1 slow 

component locations motion * Special provision for use as a * Long life dry battery. 150 :200 
CAR RADIO hours. 

*Double -tuned IF Trans- *Internal high -Q Ferrite 
formers Aerial 

*6 First Grade Mazda tran- * Push -pull matched output 
sistors plus 2 Mazda hi- stage 400 -milli -watts 
efficiency diodes * 3 ¡in. x 7 in. x IOin. attractive * Hi -flux Sin. (12000 lines) 25- two -tone case -total weight 
ohm loudspeaker approx. 4 lb. * Full coverage Medium and * Comprehensive Manual sup - 
Long wavebands plied -so easy to build 

ACCLAIMED BY OVER 10,000 PEOPLE THE FINEST TRANSISTOR KIT 

STEREO AMPLIFIER -BARGAIN OFFER 
Line up ECC83- ECL82- ECL82, including valves, gilt escutcheons, and £5' .O POST FREE 
knobs, circuits and full specifications. Cannot be repeated. 
Ask to see a working model in the shop - You will be amazed! 

RADIO CLEARANCE LTD., 27, TOTTENHAM COURT ROAD, LONDON, W.I. 
Telephone Museum 9188, 

Our inclusive price for all 
components, cabinet and bat- 
tery, complete in every detail: 

211.10.0 
Plus 3/6, Regd. p.p. 

INSTRUCTION MANUAL and CIR- 

CUIT BOOK containing itemised list 

of all component prices, 3/6 post 

free. Any part sold separately. 

OBTAINABLE 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1960 

New edition, 32/6. Postage 1/9 
;dullard Transistor Reference Manual, 
126. postage 1: -. 
Using an Oscilloscope by Easterling, 
6 6. postage 6d. 
Correcting TV Picture Faults. New 
edition by Cura, 4/ -, postage 6d. 
Better shortwave Reception by Orr. 
23/ -. postage 1, -. 
Beam Antenna Handbook by Orr, 22/ -, 
postage 1 / -. 
Principles of Translator Circuits by 
Amos, 21/ -. postage 1/ -. 
World Radio Handbook by Johansen, 

, 15/6, postage l'- 
introduction to C.R. Oscilloscope. 2nd 
ed. by Harley Carter. 15, -. postage 1/ -. 
the Grundia Book by Purves, 12/6. 
postage 1:.. 
transistor Projects by Gernsback, 23/ -. 
postage 1 -. 

UNIVERSAL BOOK CO. 
11 Little Newport Street, London, W.C.1 

(adjoining Lisle Street) 

High Stab. Resistors 1W 1 %. Special offer 
1'3 each during October only. 100 ohms, 
5K, 9 10K. 15, 20, 39, 70, 100K, 150, 225. 270. 
150, 5110, 900K, 1.5M, 2M, 8.8M. 
Precision Wirewound Resistors. 1 Watt 
1 ohm to 1K. 1% 2/9.0.2% 4,3: to 5K 1% 3/3. 
0.2% 4,9; to 20K 1% 4/ -, 0.2% 6 / -: to 100K, 
1% 4/3. Your value wound to order. 
llaP 2% 3/6, 0.1µF 2% 2/9: 0.011./F 2 %. 1000pF 
2%,100pF2 %,1' -each. 

22Wllrewound 
Pots 1K, 10K, 50K. all spindled 

Free Circuits for 100pÁ. i and 1mA meters. 
Stamp only. 
Switches Full size wafer. 1p. 11w. 3/11: 
2p. 11w. 6/3:4. 11w. 11/ -. 
1µF Paper Block 800v. 1/8. 400v. L -; 0.1µF 
600v. Sprague g1- doz; 0.02 or 350v. TCC 
ÇP33N 3,- doz: 25 pF air-sp. rimmer 2/6 doz: 
min. mains neons, holder. restator 2 / -: 
Transistors, Red Spot 3/6: White 4/8: GEX 
.4 diodes 1/6: Croc clips 8d.: PVC 14/0076 

connecting wire 1/6 doz. yds.: wander plugs 
4d.. suitable plain sockets 4d., ins. sockets 
7d.: List available. S.A.E. enquiries please. 

PLANET INSTRUMENT CO. 
25 DOMINION AVENUE. LEEDS 7 

VALVES 

SAME SERIWI 
NEW ! TESTED ! GUARANTEED ! 

I SET 
1115, 155, 1T4, 394, 3V4, DAF91, DF91, DK91, DL92, 0154 .. 

S DAF96. DF98, 011.96, DL98 . ., .. 
6K7G,6K8G,607G,8V6G.6X50,or5Y3(3' .. .. .. 

any 4¡or19 /6 
4 for 27/8 

.. 5 for 27'- 

1N5ßT 
1115 

155 
1T4 
3A5 
3Q4 
394 

6U4G 

S34G C4T 
5Z40 
6AL5 
6AM6 

12/- 
8/- 

10/- 

613 

4/- 

7/8 

6/3 
918 

7/8 

73 
BBA8 6/- 

6BBH 6 
611J8 5/9 
6BR7 9/9 
8BW8 8/- 
6BW7 8/6 
60D8G 22/8 
6F1 14/6 
6F6G e/8 
6F13 12/6 
6F14 17/8 
6K7G 2/8 
8K7GT 5/- 
6100 6/9 

511b 23 

6LD20 8i- 

6q76 6/9 
BQ7GT 9/8 
6SL7GT 8/3 
69N7GT 4/9 
6U4GT 11/- 
6V8G 5/. 
MGT 816 

7B7GT 718 

708 78gg 

757 
9 7/- 

10C1 14/8 
1002 17/6 
10P13 1418 
12AH8 10/- 
12AT7 5/9 
12AU7 6/8 
12AX7 7/- 
12K7GT 5/8 
12K8GT 11/6 
12Q7GT 5/8 
1223 7/8 

F2 17/8 
20L1 17/8 
25A8G 8/- 
25L6GT 9/- 
25'7.4G 7/8 
2526GT 9/8 
3001 7/3 
31/FLl 9.- 

301,1 
30PL1 
35L6GT 
35Z4GT 
35Z5GT 
50LBGT 

1 

CL33 
DAC32 
DAF91 
DAF96 
DCC90 
DF33 
DF91 

DH8 
DK32 
DK91 
DK92 
DK98 
DL:i3 
DL35 
01.92 
DL94 
DL98 
EABC80 
EAF42 
EB91 
EBC33 
EBC41 
EBF80 
EBF99 
EBL21 
EC92 
ECC81 

719 ECC82 
ECC83 

8/6 EZ81 
FW4/500 8/- 

9/8 ECC84 8/9 9/6 
6/- 8/3 KT33C 71- 
8/6 ECF90 9,6 KT41 11/6 

ECF82 9/6 KT44 
9/8 

- 139 

501121 
ECH35 
ECH42 

12/3 

8/9 

KT61 
KT62 
KT71 

8/ 

Eve 

153 
Ef'H81 
ECL80 

8/- 
7'3 

MU14 
MX40 

7/6 
9/8 

7/8 E01.82 10/- 
PÖQ84 

7/6 
EF39 4/8 

10/- EF41 8/3 PCC59 129 
4,- EF42 9' PCF80 7/3 
7/6 EFW 8113 PCF 2 8/- 
5/6 EF85 8/8 PC 1.32 8/- 
7/3 KEN 10/- PCLtl3 11/- 

EF89 
EF91 

7/6 
3/6 

PCL84 
PENA4 

$I- 
11/- 

B/6 
7818 

51092 
EL33 

4/8 
10/- 

PEN38C 
PEN45 

8/6 

EL41 8/8 PEN46 5/6 
10/- EL42 9/6 PL36 

6'- ELK 12/- PL38 

718 
ELM 
EM34 8/8 

PL61 
P1.82 718 

7/- EM80 9/- PLIS 7/6 
8/6 EM81 . 9/- P1.84 
3/9 EM84 ' 101- PY32 
51- EY51 7/8 PY80 7'8 
8/8 EY81 

EY84 
9/- 

13/- 
PY81 
PY82 

6/3 
- 

8/9 EY86 7/9 PY83 7'9 
nj./.40 8/9 PZ-30 

118 EZ41 .8 R19 
1918 5-9 E7,80 6,3 T41 

READERS RADIO 

U25 13/- 

060 &9 
052 5/3 
U76 8/- 

UABC80 79 
UAF42 9,8 
UBC41 7/9 
UBF80 9/6 
UBF89 8/- 
UBL21 13/6 
UC92 12/8 
UCC84 12/9 
UCC85 7/8 
UCF80 14/- 
UCH21 13/8 
UCH42 8/- 
UCH81 /- 
UCL82 1 /9 
UCL83 141- 
UF41 8/9 
UF85 8/6 
UF89 7/- 
UL41 8/- 
1.11,64 7'8 
URIC 8/- 
UY21 11/3 
UY41 8/8 
UY85 8l8 
UYIN 10.9 
VP4B 9/8 
VP41 
W78 S1//¢g. 

BM 11/8 
277 8/8 

Post 6d. per Valet/ 
extra. 

Any Parcel 'Insured 

24 COLBERG PLACE, STAMFORD HILL ABalnst Damage in 
Transit 6d. extra. 

LONDON, N.16 ETA. 4587 Any C.O.D. Parcel 2/6 
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TECHNICAL 
TRAINING 
in radio 
television and 
electronics 

Whether you plan to have your own business, to 
become an electronics engineer, to take up a career in 
industry, or to brush -up your knowledge and study 
new developments, transistors, etc., an I.C.S. 
Course will help you to success. You learn at home 
in your own time, under expert tuition. Moderate 
fees include all books. 

EXAMINATION COURSES FOR:- 
C.& G. Radio and 

TV Servicing Certificate 
(R.T.E.B.) 

British Institution of 

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

Radio Engineers, etc. 

LEARN AS YOU BUILD 
Practical Radio 
Servicing Course 
A basic course in radio, 
electronic and electrical 
theory backed by thorough 
practical training. You 
build radio receivers, 
signal generator and 
multimeter. 

for FREE book on 
careers in Radio, and full details of other I.C.S. Courses. 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

(Dept. 17IJ), Intertext House, Parkgate Road, 
London S.W.I I. 

Please send book on 

Name 
(Block Letters please) 

Address 

Occupation -_ 10 -60 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

November, 1960 

Not only circuit tests 
but everything elec- 
trical can be tested 
with this handy com- 
pact meter. Tests H.T. & L.T. 
Valves, components, electrical 
appliances and car lighting sys- 
tems, etc. May be used on A.C. 
& D.C. mains. 

See the Radiometer at your dealer 
Or write for illustrated leaflet to:- 

PIFCO LTD. 
WATLING STREET MANCHESTER 4 

only 

32'6 
complete 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 
VALVES NEW, TESTED AND GUARANTEED 

REDUCED PRICES 
1C1 7/6 
iC3 8/- 
1F1 8/- 
11,3 7/8 
11,D1 8/- 
1/009 7/6 
1L4 8/9 
1P1 8/- 
1P10 7/8 
1P11 7/6 
1E5 5/8 
185 5/6 
1T4 7/8 
1U6 8/- 
3Q4 8/- 
384 7/6 
3V4 7/8 
5040 7/6 
5Y30T 7/8 
574G 9/8 
6A106 6/8 
6AL5 8/6 
6AM6 8/- 
6AT6 7/8 
6B98 7/- 
611E6 7/- 
6BR7 819 
61387 10/6 

(JEWS 7/8 
6BW7 7/- 
6C10 9/- 
6D2 8/8 
6F12 8/- 
6116OT 2/- 
6J7GT 7/6 
6K7G 5/8 
6K80 5/- 
6Q70 7/8 
8Q7GT 8/8 
e8L7GT 8/- 
68N70T9/8 
8V60 7/8 
8X4 7/- 
8X50 5/- 
6X5GT 8/- 
7B7 7/6 
7C5 7/8 
797 9/6 
803 31- 
12AH8 10/8 
12AT7 5/. 
12AU7 7/6 
12AX7 7/6 
12BH7 10/6 
121E80T11/- 
12Q7GT 7/6 

16A5 9i- 
25.8.60 8/6 
25L6GT 6/9 
25240 9/- 
30C1 8/- 
30L1 8/- 
85L60T 9/- 
35W4 8/8 
35Z40T 8/- 
5763 7/8 
80 8/- 
DAF91 7/8 
DARSI 8/- 
DF91 7/8 
DF98 8/- 
D076 718 
DH77 7/- 
DH142 8/6 
DH160 10/- 
DR91 7/8 
DK92 7/8 
DK98 8/- 
DL9? 7/6 
DL94 7/8 
DL96 8/- 
EABC80 8/8 
EB91 3/6 
EBl`41 10/- 

EBF80 
ECC81 
ECC82 
ECC83 
ECC84 
ECF80 
ECF92 
ECH42 
ECH91 
ECL80 
ECL82 
EF41 
EF80 
EF86 
EF91 
EF92 
EL41 
EL84 
EM.R4 
EY51 
EY81 
EZ40 
E7.80 
EZ81 
KT33C 
KT66 
N17 
N13 

816 
5/- 
7/6 
7/6 
P/6 
8/6 
8/8 
91- 

10/- 
818 
9/6 
91- 
8/8 
9/- 
81- 
5/8 
9/8 
8/6 
7,- 
7/8 

10/- 
7/8 
8/- 
8/- 
9/8 

11/8 
7/8 
8,- 

N19 
N37 
PC4784 
PCF80 
PCF82 
PCL82 
PCL84 
PL81 
PL82 
PY81 
PY82 
PY93 
E19 
U52 
U78 
U78 
UBC4I 
UCH42 
UF41 
11L41 
UY47- 
W76 
W142 
%17 
X142 
X150 
Z77 
ZD17 

7/8 
10/8 

9/- 
BI- 
7/8 
8/- 
7/8 
9/- 
7/- 
8/8 
7/8 
7/e 

11/8 
7/6 
7/8 
7/- 
8/8 
9/6 
8/6 
8/6 
7/8 
8/9 
8/8 
7/6 
9/- 
91- 
3/- 
7/6 

IVOLUME CONTROLS MIDGET SIZE LONG SPINDLES, D.Y. switch. 
3/9: B.P., 32. Lees switch, 2.6. Valuer ILE to 2M. Pre set 2/6. 

MATCHED PAIRS 
EL84 21/ -, 6V60 17/ -, 6BW6 18/- per pair. Push Pull O,P. Transformers 

for above 3 -150 19/6. 12- P.M. Speakers 30 2418. Baker's " Belhurst -r'2. 
150 15W, 90/ -. P. A P. 2/8. 12' Stereo Model 87.7.0. 

SETS OF VALVES 
DK91, DF91, DAF91, OL92 or DL94 19.8 
DK96, DF96, DAF96, DL96 27/6 
IC3, 1F1, 1FD1, 1P1 27/6 
1R5, 1T4, 185, 384, or 3V4 19/6 

Postage and packing 6d. Over £1 post tree. C.U.D. 2/6. 
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MORE BARGAINS FROM OUR EXTENSIVE STOCK 
POTENTIOMETERS 

6 ohm, small Colvern w /w. ,.. 
60 ohm, Plessey carbon, linear ... 
100 ohm, Burco w /w.... ... ... 
270 ohm, Colvern w /w. ... ... 
400 ohm, 4 watt w w.... .. ... 
400 ohm, small Colvern w /w.' ... 
2K w /w, for CR.100 ... .. ... 
2.5K Colvern large precision w/w. 

American w /w, with switch ... 
3K Burco w /w, instrument . .., 
3K + 50 ohm Colvern tandem ... 
5K transistor preset ... ... ... 
10K Colvern w /w. 
10K + 10K American, ganged type 1 

10K + 10K Morganite, ganged carbon 
20K Colvern w /w. ... ... ,.. 
50K Colvern w /w. ... ... ... 
50K + 50K Colvern ganged w /w. 
75K Colvern precision, new and boxed 
200K Instrument, new and boxed ... 
500K carbon ... ... ... 

1/6 ea. 
1/3 ea. 
3/6 ea. 
2/6 ea. 
1/6 ea. 
116 ea. 
26 ea. 
416 ea. 
2/6 ea. 
1/6 ea. 
3/- ea. 

6d. ea. 
1/3 ea. 
2/6 ea. 
2/- ea. 
1/6 ea. 
1/9 ea. 
3/- ea. 
4/6 ea. 
6/6 ea. 
1/6 ea. 

2M miniature slides ... 6d. ea. 
íM miniature Deaf Aid ... 1/3 ea. 

SWITCHES 
(Yaxley) 2p. 2w. Type A ... ... ... 2/6 ea. 

2p. 2w. Type B ... ... ... ... 1/6 ea. 

2p. 4w. ... ... ... ... 2/9 ea. 

3p. 4w. ... ... ... ... ... 1 /6 ea. 

3p. 3w. with on /off switch ... ... 1/9 ea. 

4p. 3w. ... ... ... ... ... 1/9 ea. 

D.P. c /o., intercom.... ... ... 1/6 ea. 

(Ceramic) 2 bank 2p. 3w. ... ... 2/6 ea. 

2 bank 2p. 2w. ... ... ,.. 2/6 ea. 

(Key) ex. equipment ... 9d. ea. 

2 -way, new ... ... ... ... ... ... 1/9 ea. 

(Micro) Press to make or press to break ... ... 
Sensitive press to make ... ... ... ... 
Press to make with reset ... ... ... ... 
Press to make roller type ... 
B. & L. miniature protective: O.2A. and O.4A. 

with cut-out on overload ... ... ... 

2/6 ca. 

2,6 ea. 
2,6 ea. 
2/6 ea. 

1/6 ea. 

Battery charger Croc' clips ... ... ... ... 1/- ea. 

Clarostat mains droppers 250- 110V... 2/6 ea. 

Small inspection lamps with on /off switch, lead and 
plug for dashboard .. 2/6 ea. 

Junction box, GPO 4 -way, brand new ... ... 1/- ea. 
Meters 0-I mA, 2 inch, square, new... ... ... 18/6 ea. 
GPO Jack plugs ... ... ... ... ... 119 ea. 
Bulgin Jack plugs ... ... ... ... ... 1/6 ea. 

VALVES 

Meters 500 microamp, tin. round ... ... 
I.F. Transformers, 10Mc /s, new .. ... 
Hand Mic', Canadian No. 3 ... ... ... 
Morse Keys. Canadian ... ... 
Ringing Generators ... ... ... ... 
Hic' transformers ... ... .» 
American Jack Sockets ... ... ... 
5A. mains plugs and sockets ... ... ... 

EF50 (silver) 
.. KTW6I 

... 1/3 ea. EFSO (red) ... ... ... 1/3 ea. KTW62 

POSTAGE & PACKING on all the above, 6d. each. 

12/6 ea. 
6d ea. 
3/6 ea. 
1/- ea. 
3/6 ca. 
1/- ea. 
I/- ea. 
1/- ea. 

1/- ea. 
4/6 ea. 
4/6 ea. 

super R A D I O T E C H limited 
38 MONMOUTH ST., UPPER ST. MARTIN'S LANE, LONDON, W.C.2 

1210. SPEAKER AND 51n. TWEETER 
by leading manufacturer. 76/. This Is leas 
than half list price, 3 ohm. 
CUT PRICE TOOLS, Sin. side cutters, 
6/6. 51n. plated and nose tapered pliers, 
6/6. 710. flat -nosed tapered pliers. 818. 
Pocket neon testers with retractable 
screwdriver. 5/-. 711n. combination pliers. 
6! -. 8in. Steel Block Planes lila. blade, 
101& FL' -.L SIZE R/S TWIST DRILLS. 
Set 7, .'1,, to lin. In Wallet 8/ -. Smaller 
size sets. 4/ -. Set 13. 9/6. Set 17. 'I,, to 
°/18,15/& 
'PR.ANSFORMERS, 230/50 v. 1 a. and 
250/29 -32 v. 4 a., 32/6 each. 
STUDIO O CARTRIDGES, 8L. 
PAXOLIN PANELS, 12 x 6 x lin., 3/8. 
PAXOLIN TUBING, ti x "I x 721n., 

isUR FAMOUS TRANSFORMERS. 
Input 200 /250. Output tapped 3 to 30 v. 2 a. 
or 5. 11, 17 v 5 a. Each 24/6. 
F.W. METAL RECTIFIERS. 1218 volt, 

1 a., 7/6; 3 a.. 1& -: 4 a., 17 /6i 6 a.. 2716: 
24 v. 2 a., 23/6. 
TOGGLE SWITCHES DPDT, 3/8. 
MICRO SWITCHES. Make & Break 5/8. 
MAINS TRANSFMR & RECTIFIER, 
Output 12 v 1 a. D.C. 19/8; 20 v. 2 a.. 33/6. 
NICKEL NIFE BATTERIES, 1.2 v. 2.5 a. 
Size 3 x2* x lin. 61 -, or 3 for 16/-. 4 for 21- 
practically everlasting. 
EX WD MORSE KEYS, 3/8. 8/- and 8/8. 
RELAYS. We hold large stocks. Any 
contact combination and operating coil 
voltage supplied from 31 -. 
KEY SWITCIIES from 3. -. 
AMERICAN MADE P.V.C. TAPE. 
Finest quality 800ft. reels 19/13. 
H v. MINIATURE RELAYS. 1 x 11 
x lin. wgt. 11oz. S.P.C.O. 9/3. S.P.C.O. 
and 3 make 10/6. 
All items new. guaranteed and post free 

except where stated. 

Lists sent on request. Post orders only to 

THE 
RADIO & ELECTRICAL MART 
BOX 9, G.P.O., TUNBRIDGE WELLS, 

KENT. 

'CABINETS & 
HI - FI EQUIPMENT 
We can supply any Cabinet 
to your own specification 

"Bureau" 
E16.16.0 

This is only one 
ggexample 

taken from 

Write for sour NEWe24fpage fully illus- 
trated catalogue on: 
THE LARGEST RANGE 

OFY.ABINETS 
EQuipment is also our speciality and 
we now offer, in a novel book form: 
A 
illustrating our 

EQUIPMENT 
ofCOMPARATOR. radio chasssiis 

speakers. tape decks, single players and 
autoc angers. 
SEND TODAY for a copy of these two 
books, which are absolutely FREE. 

ifU (PW 1160) Chase Sidc 
Southgate, N.14 

Pal 3733 

MULLARD 
REFERENCE MANUAL OF 

TRANSISTOR CIRCUITS 

Over 300 Pages. Illustrated. 
12/6. Postage 1/- 

TRANSISTOR PROJECTS. Gerns- 
back Lib; 23/, Postage 1 / -. 

TELE- COMMUNICATIONS 
PRINCIPLES In M.K.S. Units 
by R. N. Renton, 45/ -. Postage 2/- 

HANDBOOK OF LINE COM- 
MUNICATION Vol. I. HMSO. 
30/, Postage 2 /-.' 

BASIC ELECTRONICS 6 parts. 
66/- par set. Postage 1 /6. 

WORLD RADIO HANDBOOK 
1960. 1516. Postage I( -. 

SUMMER - SUPPLEMENT TO 
WRH. 1960. 5/3. Postage 3d. 

TAPE RECORDING & HI-FI YEAR- 
BOOK 1960 -61 ed. 6/ -. Postage 9d. 

RADIO VALVE DATA Compiled by 
"WW" 6th ed. 5 / -. Postage 9d. 

NEW 1960 CATALOGUE 1/ -. 

THE MODERN BOOK (O. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET, 
LONDON, W.2 

* Phone: PADington 4165 * Open 6 days 9 -6 p.m. 
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UNIVERSAL AVOMETER MODEL D 
Just released by the Air Ministry, these famous AC /DC Test Meters are a snip" for anyone requiring a First Grade 
General Purpose Instrument, Normal Avometer size. Thin. x 
ó11n. x 31ín., with carrying strap, indication being given on a 
510. Mirror Scale. Thoroughly overhauled and complete with batteries and instructions. Provides 34 ranges of current, voltage and resistance, as follows: 
D.C. Voltage A.C. Voltage D.C. Current A.C. Current 

150 mv. 7.5 v. 15 ma. 75 ma. 
300 mv. 15 v. 30 ma. 150 ma. 

1.5 v. 75 v. 150 ma. 750 ma. 
3 v. 150 v. 300 ma. 1.5 amps. 
15 V. 300 V. 1.5 amps. 7.5 amps. 
30 v. 600 v. 3 amps. 15 amps. 

150 v. 750 v. 15 amps. 
300 v. 1.500 v. 30 amps. Resistance 
750 v. 1,000 ohms. 

1.500 Y. 10,000 ohms. 
ONLY 28.19.8. (Carriage 3/6) 

COMMUNICATIONS RECEIVER 1(1155. The famous Bomber 
Command receiver known the world over to be supreme in its 
class. Covers 5 wave ranges 1.8.0 to 7.5 Mc /s, 7.5 to 3 Mc /s, 1.500 
to 600 kc /s, 500 to 300 kc/s, and 203 to 75 kc /s, and is easily and simply adapted for normal mains use. full details being sup- 
plied. All sets thoroughly tested and in perfect working order 
before dispatch. and on demonstration to callers. Fitted latest 
type super slow- motion tuning assembly. Have had some use 
but are in excellent condition. ONLY 69.19.8. A.C. MAINS POWER PACK OUTPUT STAGE. for the above in black 
crackle case to match receiver, enabling it to be operated immediately, by lust plugging in, without any modification, 
with built -in Sin. speaker, 28.10.0. DEDUCT 10 /- IF PURCHAS- 
ING RECEIVER AND POWER PACK TOGETHER. 
Send S.A.E. for illustrated leaflet, or 1/3 for 10 -page booklet 
which gives technical information, circuits, etc., and is supplied 
free with each receiver. Add carriage 10/6 for Receiver. 51- for Power Unit. 
V.H.F. RECEIVER TYPE R.1392. A superb 15 valve superhet 
receiver covering 85 -150 Mc /s (2 -3 metres). being fully tuneable 
over that range, with provision for Crystal Control. Has 2 stages of R.F., 3 of I.F., BFO. AGC, etc. Fitted with 21n. square 
meter for Oscillator and Audio Signal checking. Size 19in. x 
10ín. x 101n. Used, but in very good order, thoroughly air tested 
before despatch. Power supply required, 240 -250 volts at BO mA. 
and 6.3 volts at 4 amps. Complete with valves and circuit 
diagram. ONLY 7918 (carriage etc.. 10/6). 
POCKET VOLTMETERS. Read 0-15 volts and 0 -300 volts A.C. 
or D.C. BRAND NEW and UNUSED. ONLY 18,8. 
CANADIAN MOVING COIL PHONES. Low resistance, 
fitted noise excluding chamois ear muffs, and leather covered 
head band. Lead terminates to jack plug. Supremely com- fortable. BRAND NEW. ONLY 19/6 (post 116). 
INTERCOM TELEPHONE SET. Two pairs of Brand New 
Headphones connected to Breast Microphones, with leads, etc. 
In fitted carrying cases. Supplied with 40 volt battery. 10 yards twin wire, and full instructions for connecting to make super intercom. ONLY 27/8 (post 3/6). Extra Wire 3d. per yard. 
RCA 8In. P.M. SPEAKER, in heavy black crackle metal 
case. Can be used as normal 3 ohms extension. Size lll(n. x í0;m. z Sin. NEW IN MAKER'S CARTONS. ONLY 45/- (post 36). 
AMERICAN HALLICRAFTERS 6 VOLT VIBRATOR PACK. Output 300 volts D.C. at 170 mA. Designed to run Communications Receivers from 6 volt car battery. In grey metal case, size Sun. H. x 61ín. W. x 711n. D. Complete with 
2 valves 6X5, and instructions, in maker's cartons, BRAND 
NEW AND UNUSED. ONLY 29 /8 (carr, 3,6). 
POWER UNIT TYPE E. Primary 200/250 volts A.C. 50 cycles. Outputs of 250 volts 100 mA, and 6.3 volts 4 amps. Fitted double smoothing, and 2 meters to read H.T. Current and Voltage. For normal rack mounting (or bench use) having grey front panel, size 19ín. x 71n. BRAND NEW. ONLY 79/8 (carriage 7/6). 
10 /- CONSTRUCTION PARCEL. 10 yards each of 6 colours wiring wire, solder, 24 each assorted Resistors and Condensers. 
RESISTORS. 100 assorted values. NEW. 10 / -. 
CONDENSERS. 100 assorted mica and silvermica. NEW 12/8. 
SPRAGUE CONDENSERS. Metal cased, wire ends. New 0.01 mfd. 1.000 volt, and 0.1 mid. 500 volt, 7/6 per dozen. Special quotes for quantities. 
MINIATURE MOTORS. Ideal for models. Will operate on 
3-6 V. D.C. Size 14 z 1 z 1' 4in, plus lin. spindle. BRAND NEW only 7/6. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, London, W.C.I. 
(Phone TERminus 7937) 

Please include carriage costs on All items. 
Open until 1 p.m. Saturdays). We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mists. by bus from King's Cross. 

November, 1960 

SOLDERING 
EQUIPMENT 

by 

PRECISION SOLDERING 
for the 
ELECTRONICS INDUSTRY 

Comprehensive range 
Robust & Reliable 
Light weight 
Rapid heating 
Bit sizes 3,321n. to 3 /8in. 
'Permabit' or Copper bits 
All voltage ranges 6/7v. to 230/250v. 
Prices from 19;6 

Illustrated is the 25w. 3,I6in. replaceable 
bit model with safety shield. 

ADAMIN -the new range of pre - 
cision micro -soldering instruments- I 
have you had details ? 

British and Foreign Patents. Registered 
designs. Suppliers to H.M. and Foreign 
Governments. Agents throughout the 
world. 
Brochure No. S 10 sent free on request. 
Sole proprietors and manufact 
LIGHT SOLDERING DEVELOPMENTS Ltd. 
28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Litesold Croydon 

REPANCO 
TWINETTE 

A NEW REMARKABLE TWO TRANSISTOR PORTABLE 
RADIO FOR THE HOME CONSTRUCTOR 

* LOUDSPEAKER, 7 x 4in. ELLIPTICAL * TWIN FERRITE SLAB AERIALS * LONG AND MEDIUM WAVES * PROVISION FOR EXTERNAL AERIAL * SIZE 7 x 5 x Sin. * LOW BATTERY CONSUMPTION 
Send now for Easy Wiring Plans and Component Price List, 

1/6 (post free). 

* OTHER 

REPANCO 
EASY -TO BUILD RECEIVERS 

The R.E.P. One -valve Radio ... ... ... ... ... 
The Hiwayman. A 4 -valve Portable Radio ... ... ... 
F.M. Tuner Unit. 5 Valves plus Tuning Indicator ... ... Three Dee. 3- transistor Radio... ... ... ... ... 
Mini -3, Mk. II, 3- transistor Pocket Radio ... ... 
Mini -7, Mk. II, 7- transistor Pocket Receiver ... 1/6 
Transeven, 7- transistor Portable Receiver ... ... 1/6 
Major -7 7- transistor Portable Receiver ... ... .. 1/6 
Transistor Car Radio Receiver ... 2/- 
Transistor Amplifier and Feeder Unit Circuits .. 1/6 

Please add towards postage. 
For details of our Components send 6d. in stamps for our 

1960 Catalogue. 

Envelope 
9d. 

1/6 
9d. 
I/3 

Mail order and Trade: 
RADIO EXPERIMENTAL 

PRODUCTS LTD. 
33 Much Park St. 
COVENTRY 

Tel.: 27114 

Wholesale Inquiries and Export: 
REPANCO LTD. 

O'Brien's Buildings 
203 -269 Foleshill Rd. 

COVENTRY 
Tel.: 24224 
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BOOKS 
,fir 

CONSTRUCTOR 

FIRST -CLASS 
RADIO COURSES ... 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how! -- FREE GUIDE -- 

The New Free Guide contains 132 
pages of information of the greatest I 
importance to those seeking such I 

success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds I 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen, Cert. I 
of Educ., London B.Sc. (Eng.), 1 

A. M. I. P. E., A.M.I.Mech.E., 
Draughtsmanship (all branches) 1 

etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE I 
Write now for your copy of this I 
invaluable publication. It may well 
prove to be the turning point in your 1 

career. 
FOUNDED 1885 -OVER 
-150,000 SUCCESSES - 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148 HOLBORN, 
LONDON E.C.1 

S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne 

// SHORT -WAVE H A C: EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for . 

S.W. Receivers and Kits of Quality. 

H.A.C. were the original suppliers 
for SHORT-WAVE RECEIVER KITS 

amateur constructor. Over 10.000 
satisfied customers- Including Tech- 
nical Colleges, Hospitals. Public 
Schools. Hams, etc. 

Improved designs with Denco coils: 
One -valve Kit, Model "C." Price 25/ -. 
Two -valve Kit, Model "F -" Price 50 /-. 
New Addition: Model "K." 
Super sensitive All Dry" Receiver. 
Special incl. price, Complete Kit, 71/-. 

All kits complete with all components, 
accessories and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send for 
descriptive catalogue and order form. 

P 1 
POST THIS COUPON NOW! I 

"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH), 11 Old Bond Street, 
London W.l I 

Please send me FREE and without I 
obligation your 1960 literature. I 

NAME 

ADDRESS I 

L J 

A NEW PRACTICAL WAY OF 
UNDERSTANDING 

BASIC ELECTRICITY, 5 parts. 55/ -. 
BASIC ELECTRONICS, 6 parts. 86,-. 

THE. PICTURE BOOK WAY 
The Complete Set sent on payment of first 
Instalment. 

LEARN WHILE YOU PAY 
Write for FREE Illustrated Prospectus 'Aetna 
details 01 instalment plan? As advertised by 

THE TECHNICAL PRESS 
RADIO TUNERS by H. A. Hartley. 
F.M.A.M. and Stereo Tuners. Illus. 64 
pages. 6/8 post free. 
PUBLIC ADDRESS SYSTEMS by R. 
Edgar. Chapters include Sound Reproduc- 
tion, Acoustic Feedback. Microphones, 
Choice of Amplifiers, Impedance Matching, 
etc. Illus. 36 pages. 2/10, post tree. 
COIL DESIGN AND CONSTRUCTION 
MANUAL, How to make your own RP' 
and AF Coils, Chokes and Transformers. 
Fully Illus. 5/6. post free. 
TRANSISTOR CIRCUITS No. 1, Gregory. 
2/10. post free. 32 pages, 8 circuits, 24 plans 
and illustrations. Full constructional 
details, suitable for beginners and ad- 
vanced. 
TRANSISTOR CIRCUITS No. Y. Sinclair. 
2/10, post free. 13 new projects including 
Transistors. FM Tuners. 1 watt 111 -Fl 
amplifier, several pocket radios and sub- 
miniature Transmitters. 
TRANSISTOR CIRCUITS No. S. Sinclair. 
2/10. post free. 11 projects using pre- 
fabricated circuit units. complete commer- 
cial receiver included. 
PRACTICAL TRANSISTOR RE- 
CEIVERS. Sinclair. 5/6, post free. 56 
pages, 36 plans and Illustrations. Over 50 
different receivers described and 11111e- 
trated. 
HIGH FIDELITY TAPE RECORDER. 
Sinclair. 2/10. post free. 24 pages, 15 illus- 
trations. This book describes the con- 
struction of an elegant and high perfor- 
mance tape recorder with a frequency 
response of from 30 cis to 12,000 ms. 
BOYS' BOOK OF CRYSTAL SETS AND 
SIMPLE CIRCUITS,. 2/10, post free. 36 
pages, 28 illustrations and plans. The 
know how on constructing 12 different sets 
without any previous knowledge. 
BEGINNERS' GUIDE TO RADIO. 
Camm. Advanced orders taken for the 
New and Revised Edition. 80-, post free. 

SEND STAMP FOR LISTS 
FREE W'th your order- MULLARD VALVE 

DATA BOOK, 1981 edition. 

SELRAY BOOK CO. 
tU HAYES HILL, HAYES 

BROMLEY. KENT 

BBC - ITV - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft. 19/8. External. 
S /D, 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 24/ -. 5 
Element. 32/8. Wall 
mounting, 3 Element. 33/9. 
n Element, 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element. 
41/3. 1+5 Element, 48/9. 
Wall mounting, 1 +3 Ele- 
ment, 56/3. 1 +5 Element, 
63/9. Chimney and mast 

mounting units also available. 
F.M. ( RANI) 2), Loft H ", 28/ -. 3 Ele- 
men loft, 52/6. SID loft, 12/6. External 
S/D, 26/3. State channel when ordering. 
C.W O. or C.O.D. P.P 2/6. Coaxial cable, 
8d. yd. Coaxial plugs: 1/3. Send 8d. 
stamps for Illustrated lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
36. Godstone Road, Keniey, Surrey. 
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SEMICONDUCTORS 

AUDIO AMPLIFIER 
AND RADIO 

APPLICATION REPORTS 

150 mW 

500 mW 

1W 

1W 

3W 

Class B push -pull using 
GET114 transistors opera- 
ting from a 6V supply 
ISAR 5). 

Class B push -pull trans - 
formerless output stage using 
GET114 transistors opera- 
ting from a 9V supply 
(SAR '6). 

Class B push-pull ' using 
GET114 transistors opera- 
ting from a 6V supply 
(SAR 7). 

Class B push -pull trans - 
fotmerless output stage using 
GET 114 transistors opera- 
ting from a 9V supply 
(SAR 8). 

Class B push -pull using 
GET114 or GET115 tran- 
sistors operating from a 6V 
supply (SAR 10). 

Class B push -pull trans - 
formerless output stage using 
GET 114 or GET115 tran- 
sistors operating from a 12V 
supply (SAR 2). 

Class B push -pull using 
GET116 transistors opera- 
ting from a 12V supply 
(SAR I1). 

Class B push -pull trans -. 
tormerless output stage using 
GET115 transistors opera- 
ting from a 12V supply 
(SAR 12). 

RADIO RECEIVER 
6- transistor superhet operating 
from a 9V supply (SAR 13) 

For copies of any of these Semiconductor 
Application Reports (SAR's) or for in- 
formation on the wide range of G.E.C. 
transistors please write to: 

THE GENERAL ELECTRIC 

COMPANY LIMITED 

Semiconductor Division 
School Street, Hazel Grove 
Stockport, Cheshire. 

www.americanradiohistory.com

www.americanradiohistory.com


654 PRACTICAL WIRELESS November, 1960 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

offers training in 

RADIO 

TELEVISION 

AND ELECTRONICS 

ATTENDING COURSE 
Full -time One Year Course in Radio and Television. 
College course in basic principles for prospective 
servicing engineers. 
Next course commences 3rd January, 1961. 
This course is recognised by the Radio Trades Examina- 
tion Board (R.T.E.B.) for the new Servicing Certificate 
examinations. 

HOME -STUDY COURSES 
A. Radio and Television Servicing 

(1) Introductory course. 
(2) Basic course covering R.T.E.B. Intermediate 

Radio and Television Servicing Certificate 
examination. 

B. Courses in Radio, Telecommunications and Mathe- 
matics up to City and Guilds Telecommunication 
Technicians' Final Certificate. 
C. Constructional kits. 
For details, write to: 

The Principal, P.10. 
THE PEMBRIDGE COLLEGE 

OF ELECTRONICS 
34a Hereford Road, London, W.2. 

rcu 

BENSON'S BARGAINS 
MORSE KEY with buzzer, on board, wired Im 
41 v. battery, 818 (p.p- 1 /6). TELE "F" 
intercom. ,ots, good condition. pair 651 -, post 
tree GL.B. METERS (10Q /4) with two centre. 
zero movements, 000 and 400 LA, 8/6. 
RELAYS. 6/12 v., 2 heavy make contacts. nti 
lase, 8 /6; or superior. bigger type, 7/8. 
TRANSFORMERS. Open, upright, input 200, 
250 v. Outputs: 250 -0 -250 v., 150 mA .i v. 
3 A. and 6.3 v. 5 A.. 26/ -. input 110/230 v. 
Outpace: -6 v.. 2 A. twice shrouded, 10/8. 
Potted, 'C" coro: input 290 v Outputs: - 
8.3 v. 0.3 A. (1A. actual) twice, 8/6: outputs: 
510.0.310 v. 273 mA, 372.0.375 v..13 mA, 5 v. 
3 A., 4.3 v. 7 times (17 A.), 461 -. CONDENSERS. 
block, paper; S mid. 250 Vw.,4/ -; 000 Vw 5/ -; 
4 mid. 2 kWV. 7/6; 600 Vw. 3/6, Switch fume 
Witter, UP. 15 A. 16 / -. Panel iuseholderu, 1 /3: 
Pane. Lampholders (indicator.), 1 /6. MONI- 
TOR 50. triggered oscilloscope, comprising 
Indicator 548 sod Power Unit 875, 230 v. A.C. 
input, wan cables and circuit. Cathode probe 
unit extra, 17/6. 08,10.0 (Rah 151.1. HEAD- 
PHONES. CLR, 7/8, CR100 Noise Liudtet 
aexmhnee with valve 8/6. NEW M.C. 
METERS. 31in. round lush 50µA. 70/ -: 200 ¡LA 
centre soro, 501 -: 1 ins, Centre zero, 45 /-; 1 inA, 
55/ -: sew. I mA. 22/6: 2ío.:100 u.A, each 8/8. 
24in. M.I..10 v. A.C.. 818: 300 v. A.C. 240. 
VIBRATORS. Mallory 116340 1.2 v. 4 -pin, 7/6: 
8 v. 5-pin reversible. 7 /8. R11555. good condi- 
tion, tented with handbook. t8 (Rail 10/ -). 
DRIVES: slow- motion Admiralty 200:1 ratio, 
scaled 0.100, 6/8. 81155 S.M. "N" type, new 
10 /8. VIBRAPAK, 0 v D.C. to 250 v. 60 mA, 
smoothed case, 22/8. 12 v. to 250 v. 80 mA, 21/- 
(p -p. 3/61. DYNAMOTORS (post 3/8). 12 v. to 
230 v.110 mA. U/6, 8 v. to 250 v. 80 mA, 11 /8, 
CHOKES, LP 10 H, 200 mA, 8/8; 100H, 
60 inA, 8/8: 9H, 100 mA, 6 /6; 108, 250 mA, 
12(8: Potted 10H, 100 ma, 718; "C', 5H, 
400 mA, L0/8. ß,F.27. good oorad 181- (pip, 
3 /6). 
LIST AND ENQUIRIEe S.A.E. please. 
Teruo, C.W.O. Postage extra. limn. despatch. 
Oaaw. zne po.., W. A. BENSON !ENV) 
135 Ratbbone Road. Liverpool. 15. SEP 6859. 
Callers: SUPERADIO (Wbiteehapeb Ltd 
116 Wbtteohapel. Liverpool, 1, ROI' 1130. 

"GLOBE -KING " 
WORLD- FAMOUS KITS AND 
RECEIVERS for the Radio Amateur 
and S.W. Listener. Catalogue Free, 
enclose scamp for Postage. Kite from 
79/6 at your dealers, or direct from 

JOHNSONS (RADIO) 
ST. MARTINS GATE, WORCESTER 

A 3d. stamp will bring you a copy 
of our latest 

RADIO & TELEVISION 
COMPONENT Catalogue 

JAMES H. MARTIN & CO. 
'INSTHWAITE, NEWBY BRIDGE 

ULVERSTON, LANCS. 

Morse Code operating . . . 

... as a PROFESSION 
45 years of teaching Morse t'ode Is proof 
of the efficiency of the Candler system. 

Send 3d. stamp for Payment Plans 
and full details of all Courses. 

CANDLER SYSTEM CO. Dept. 5L0 
52b Abingdon Road, London, W.8 
Candler System Co., Denver, Colorado, U.S.A. 

DO IT YOURSELF 
Build your own electronic keyboard 
and play everything! Send for tree 
leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now 

C. & S., 20 Maude Street, 
Darlington, Co. Durham 

NEW VALVES! 
Guaranteed Set Tested 

24 HOUR SERVICE 
1R5. 1S5, 1T4, 334. 3V4. DAF91, DF91, DK91, 
D1492, 01494. SET of 4. 18/8. 
DAF96. DF96, 0K96. 01.96, SET of 4. 28/8. 
103 7/8 DL33 8/6 PCF82 7 +6 
1R5 5,6 DL35 9/8 PCL82 7/8 
155 4/9 DL92 5/11 PCL83 10/6 
1T4 3 11 DLd4 6/9 PCL84 7/8 
354 311 DL96 8111 PL36 10 /9 
3V4 6/9 EBC41 718 PL38 19/6 5U4G 4/9 EBF80 6/- PL31 8/9 
5Y3GT 5/9 EBL21 128 PL82 7/- 
554G 7/8 ECC61 5/3 PL83 7/- 6K70 2/- ECCd2 8 - PL84 9,6 
61180 5/3 ECC83 8/8 PY:2 10,3 6Q70 5/9 ECC84 8/3 PY80 7/- 6SL7GT 6/- ECC85 8/- PY81 5/9 
6SN7GT 4/8 ECF80 9/- PY82 6/3 
6V6G 4/9 ECF82 9,- PY83 7/3 
BVBGT 6/3 ECH21 12/6 0125 12/6 6x5GT 5/- ECH42 8/- U26 10 /- 
12K7GT 5/3 ECL80 7/- UABC80 7/6 I2K8GT 11 /- EF41 7/9 UAF42 8/9 
12Q7GT 5/3 EF80 5/- UBC41 7/3 
35LOGT 9/- EFd5 6/- UBF80 8/8 35Z4GT 6/- EF86 919 UCCRS 7/- 
AZ31 8/9 EF99 7/- UCH21 12/6 
1336 8/3 EL41 7/3 UCH42 7/9 
CL33 12/6 EL84 8/8 UCH81 8/- 
DAC32 9/6 EY51 7/3 UCL82 10 /- 
DAF91 4/9 EY86 7/9 UCL83 13/6 DAF96 6/11 EZ40 6/3 ÚF41 7/9 DF33 9/6 EZ41 7/- UF85 8/- DF91 3111 EZ80 6/- UF89 6/6 DF98 6/11 EZ81 6/9 UL41 7/3 
08077 6,- GZ32 8/9 UL84 7/- DK32 11/3 MU14 7/- ÚY21 11 /- 
DK91 5/6 PCC84 7/3 ÚY41 6/- DK92 8/- PCC99 11/6 UY85 8/3 
DK96 e /11 PCF80 6/9 VP4B 8/8 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d, extra. 

Any C.O.D. Parcel 216 extra. 
Office address. no callers. 

GERALD BERNARD 
90 CARR MANOR AVENUE 

LEEDS 17 
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LOOK ! IT'S TRUE 
3 3 TRANSISTORS POST FREE 3/3 
Red Spot Transistors, 3 3 each, 6 for 
18 6 or 36/- doz. White Spot Transis- 
tors 41- each, 6 for 22 6 or 42/6 doz. 
Yellow'Green Transistors 416 each; 
Red /Yellow Transistors 6/9; 0C45 
Transistors 11;6; Transistor Holders 
1/3 each. 13/9 doz. 
Germanium Diodes It- each 3 for 2/6, 
8/- doz. GEX 34 or Mullard 0A70, 
0A79 and OASI all 4/- each. 
Vari- Loopstick M.W. Coil with Tran- 
sistor Circuit 416. Interstage Trans - 
'ormers 5 :1. with Transistor Circuit, 
7/6 each. 
Repanco Coils etc., with Circuits. 
DRXI M & L Crystal Set Coil, 2/6 each. 
DRR2 Dual Range Coil, 4/- each. TT4 
Output Transformer 8 /-. TTS Push -Pull 
Interstage Transformer 8'6. TT14 Inter - 
stage Transformer 4.5 : 1, 12/6. Miniature 
Transistor Transformers by Radiospares. 
T /TI Driver I : 1 C.T., 11 /3 each. T /T2 
Output 6.6: I C.T. Prim., 919 each. 
T /T3 Driver 3.6 : I +I Split Sec., 12/9 each. 
T /T4 Output Single 0072 etc. to 3 ohm 
9.2: I, 8,3 each. 
Miniature Electrolytics. 15 volt in 
21.íF, 512F, 8µF, 25µF, 50µF or 100µF, 
all 3/- each. 

ALL SENT POST FREE BY 
RADI 0 PETHERICK'S SUPPLIES 

22 High Street, BIDEFORD. N. Devon 

RES /(AP. BRIDGE p. &8! 2/- 
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. EP) 
Raleigh Mews, Raleigh Street, Nottingham 

THE PUNCH 
YOU NEED ! 

HOLE PUNCHES 
One Minute Type 
t" diameter ... 4/9 ea. 
Jrry ... 5/6 
Screw -up Type 
f" diameter . -. 6/- ea. 
I" B7G,., ... 6/6 ,. 
3" B8A, B9A ... 7/- 

tt 
a 

Postage and packing 1I- 

1e diameter .. ... 8/- ea. 
Int. Octal ... 8/9 

PP 

PO 

2-h° 

11/3 
B9G .,, ... 12/6 
Meter ,. I8 /- 

Post and packing 1/9 

Owing to increased costs, all hole 
punches will go up as from Ist 
January, 1961. Buy now while 
stocks last. 

Oliver & Randall Lid. 
Dept. P.W. 

90, Perry Rill, London S.E.6 
Tel.: FORest Hill 84::1 

LYONS RADIO LTD. 
Telephone: SHEpherds Bush 1729 

3 Goldhawk Road 

Shepherds Bush, London W.I2 

EARPHONE INTERCOM. Single ear- 
phones which also serve as microphones. 
Two connected together make an amazingly 
simple but efficient means of two -way 
communication. Self energising, no bat- 
teries required. Dozens of uses in the Home. 
Office. Factory. etc.. and provide hours of 
tun for the youagsters. Ideal gift. Supplied 
ready for use connected with 36ft. flex 
(longer lengths at 3d. extra per yard). 
PRICE ONLY 9/6. post 1 /6. 

VALVE BARGAINS. All tested before 
despatch and guaranteed. VR101 (MHLD6), 
9/6: VR102. 5,' -; 7E6. 7N7. 7F7, 28137, all at 
5:8 each; 12E8. 10/6; 25L6, 816; EF50, 6SÁ7 
at 2;6 each; 6C4, 3 /6; RAMS. 5, -; 803. 12'6. 
Post 6d. each, over 3 post tree. MAGNET- 
RONS' type 725A. 15,-. Other types of 
Magnetrons and Industrial Tubes to stock; 
enquiries invited. 
CRYSTAL MICROPHONES. Fitted with 
long screened lead. for desk or hand use. 
Specially made for good quality tape 
recorders and P.A. work. Brand new. 
imported. PRICE ONLY 22/6. post. 16. 
INVERTERS. Known as Motor Generator 
type 7, Air Min. rei. 5U'3288. Input 23í24v. 
D.C. Output 80v. 1600 cycles, 240vA. Carbon 
pile VIR and filter unit incorporated. In 
good condition. PRICE ONLY 45, -, 
carriage 5i -. 

HIGH STABILITY RESISTORS. Plus 
or minus 10 per cent.) watt rating, minia- 
ture size up to 1 meg., std. size above. 
Rests, value clearly printed on body of 
resistor. Eliminate that fumbling through 
the spares box for the resistor that can't be 
found lust when it's needed -get our 
"Experimenter's Kit" -One each of the 73 
preferred values from 10 ohms to 10 
megohms. PRICE ONLY 25,- or Two each 
of the range, 45/-, Any preferred value to 
your choice. Si- dozen. 

PADGETTS RADIO 
STORE 

40 MEADOW LANE, LEEDS II 
Tel.: Cleckheaton 2866 

New VC R97 Tube, 5 /-, carriage 5 / -. 

New- Metal Screens, 2/ -, post 2/ -. 

Special Valve Offer. 12 EF50 Valves. 
Removed from new sets. 8/8, post free. 

P.M. Speakers in Deflect condition. as new. 
Removed from TV sets Rola. Celestlan, 
Goodmans. E.C.T. 7 x 4, 6 x 4, 10i -. Small 
Philips 10/ -, 6in. Round 6/6. Post on Speak- 
ers, 2/6 each. 
New TV Co -Axial Cable. Mu,tt- strand, 
best make, 6d. per yard., 50 yards 20 / -, 
100 yards 37/6. All post free. 
Valves Removed from TV Sets. All tested 
and are as good as new, 3 months' guarantee. 
Here are lust a few. Send 3d. for up to date 
list. 
EF80 2/6, ECL80 5, -, 6SL7 2/9, 6SN7 2/9, 
PY81 5/ -, PL81 5 / -, 10F1 3' -, 20131 51 -, 10P13 
5 / -, 10C2 3, -, 201.4 5/ -. 185BT 816. 

Transmitter Type 1154, Model M. Complete 
with all valves and meters. Clean condition. 
16/ -. carriage 12/ -. 

Tube Unit Type 116. Complete with VCR97 
tube, 7 EF50 Valves ECT. Sets in very good 
condition. 25/ -. carriage 7/6. 

Receiver Type 3645. The up to date 1355. 
Same valve and coil line up. less 5U4 and 
6X5, 121-. carriage 7/6. Sets in very good 
condition. 
Special Offer. BBC and ITV 121n, good 
working order. Perfect tubes, not boosted 
TV sets. Bush, Pye, Ecko, Cossor, Ferguson, 
Ultra. £4.10.0. Carriage 17/6. Tube in sepa- 
rate case. 
New 1.F. Strip complete with valves. 
3-CV4015. 1- 0V137, 1- CV4026, 1- CV4014. 
12/- post free. 
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DID YOU KNOW 

COYNE'S NEW 
TROUBLE -SHOOTING 

SERIES TAKE HEADACHES 

OUT OF ALL SERVICING 

PROBLEMS? 

Pin -Point 
Transistor 

troubles in 12 
minutes 

Trouble -shoot 
every type of cir- 
cuit in ALL tran- 
sistorized equip- 
ment! 525 pages; 
hundreds of Illus- 
trations; 120 check 
charts. 47'6. Pos- 
tage 1/4. 

Pin -Point 
TV troubles 

in 10 minutes 
Find the exact 
sound or picture 
trouble in ANY TV 
net from 7011 possi- 
bilities! 300 pages; 
300 diagrams, 
check charts, 316. 
Postage 1 , 

Simple Check Chart 
System Saves Time 

These amazing practical handbooks with 
ENTIRELY NEW METHOD 
show you how to find the trouble in ANY 
TV. or transistor circuit FAST! Index 
tells you where to look; famous Check- 
Charts .help you to pin -point the exact 
trouble to minutes! These on- the -Job 
books quickly pay for themselves in 
profitable new business and valuable time 
saved! 

SEND NO MONEY 
Just mall coupon for tree trial. After 7 
days send only low price or return books 
and pay nothing' It you keep both books 
send only tl alter 7 days and LI a month 
until 79 -- plus 11- postage Lr paid. 
1:1 ordering one book, pay one hall atter 
seven days and the other halt in 30 days. 

FREE TRIAL OFFER 
Mail Coupon Now! 

Mall Order Division, 513-TECH BOOK 
COMPANY. Gator" Mill. West -End, 
Southampton, liants. 

Rush 2 -book PIN -POINT Series for 
7-day FREE TRIAL per offer. 

me the following 
both 

perleoffe offer. 
send 

TRANSISTORS. 4718, plus postage. 
TV TROUBLES. 318. plus postage. 

Name 

Address 

City County 

Check here If enclosing full price; we 
pay postage. Same 7-day money -back 
guarantee. 
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CRYSTAL 
MICROPHONES 

(I) ACOS 39 -I STICK MICRO- 
PHONE WITH STAND AND 
SCREENED LEAD, 39/6, P. & P. 1/6 

(2) ACOS 40 DESK MICROPHONE 
WITH FOLDAWAY STAND AND 
SCREENED LEAD, 19/6, P. & P. 1/6. 

(3) ACOS45 (ILLUSTRATED) NEW 
STYLE HAND MICROPHONE WITH 
SCREENED LEAD. VERY SENSITIVE, 
29/6, P. & P 1/6. 

TRANSISTORS- PRICES DOWN AGAIN 
XB102, 7/6; XAI04, 15/ -; XAI03, 12/6; XC101, 12/6; XCIOI 
PAIRS, 25/ -; XA102, 17/6; XAI01, IS / -;; XB103, 10 / -; SB078, 
7/6; 58305, 10 / -; S8231, 15 / -; SB23IR, 22/6; XCI31 PAIRS, 34/ -; 
XCI41 (REPLACES OC16), 30/ -; 0C44, 19/6; OC45, 18/6; 
OC71, Io / -; OC72 PAIRS 301 -; OC76, 15 / -; V15/10P, 15/-. 

BRAND NEW -FULLY GUARANTEED 
NEW FREE DATA LIST AND EQUIVALENTS 

REQUEST 
ON 

ALL TRANSISTOR BABY ALARM 
The "Baby Shier" 

* I00" Safe- Guaranteed 
* Fully Portable 
* No Mains -Battery Operated 
* Can be used over Any Distance 
* Battery life 3 to 4 months 

USE IT AT HOME, TAKE IT ANYWHERE 
Every Sound can be heard on large 5 -inch Speaker 

COMPLETELY 
TERY AND MICROPHONE BATTERY £5.10.0 P.P. 2/6 - BE WITH YOUR CHILDREN ALL THE TIME 

(Illustrated leaflet free on request) 

SUB -MINIATURE 
MICROPHONES 

MATCH INTO TRANSISTOR INPUT 
NO TRANSFORMER 
(I) } x } x }i n., IS;- (illustrated). 
(2) } x } x }in., 17/6. 

(3) ;in. diameter x }in., IS /.. 

ALL IDEAL FOR MICROPHONES FOR AMPLIFIERS, 
TRANSMITTERS, ETC. 

BRAND NEW AND GUARANTEED 

SPEAKERS 
For Valve and Transistor 

Circuits 
2 }in. 3 ohm }}in. deep ... ... 17/6 P.P. I/- 
2 }in. 3 ohm ELAC ... ... 18/6 P.P. I/- 
2M. 250 ohm (replaces personal 

phone) ... ... ... ... 17/6 P.P. I/- 
3in. 3 ohm ELAC ... 18/6 P.P. I/- 
3in. 25 ohm ELAC ... 22/6 P.P. I/- 
4} x I }in. 3 ohm TSC 

5in. 3 ohm RA ... 
5in. 25 ohm ELAC 
7 x 4in. 35 ohm RA 

... 24/6 P.P. If- 

... IS/- P.P. 1/- 

... 24/- P.P. If- 

... 27/6 P.P. If- 

MANY OTHER SIZES AND MAKES 
IN STOCK 

SPECIAL OFFER 
SET OF 6 EDISWAN 
TRANSISTORS AND 

TWO DIODES 
XA 102 
2 -XA 101 
X B 103 
2-XCIOI 
2- DIODES 

ONLY 

S7/6 
PP. I /- 

Supplied in Matched Sets 
for High Sensitivity 

FULLY GUARANTEED 

* SPECIAL OFFER * 
MULLARD 0078D and 2 -OC78, 
400 mW Push -Pull Output and 
Driver. 

ONLY 37!6 P.P. 9d. 
GUARANTEED 

VALVES 
TRANSMITTING, 
RADIO AND TV 

VALVES, TUBES, 

AND INDUSTRIAL 
TYPES. 

FREE LIST ON 
REQUEST. 

VALVE 
REDUCTIONS 

(WHEN PURCHASED IN SETS) 

TP25, VP23, HL23/DD, PEN25 (or QP25) 25/- 
IA7GT, INSGT, IH5GT, IC5GT (or 

3QSGT) ... ... ... ... 35/- 
X66, KTW6I, DH63, KT63, U50 ... 30/. 
6K8G, 6K7G, 6Q7G, 5Z4G, 6V6G 32/6 
IR5, 1S5, IT4, 1S4 (or 3S4 or 3V4) 25/- 
DK96, DF96, DAF96, DL96 ... 35/- 
6K8G, 6K7G, 6Q7G, 25L6GT, 25Z5 (or 

35/- 
12K8GT, I2K7GT, I2Q7GT, 35Z4GT, 

35L6GT (or 5OLGT) ... ... ... 40/ 
12SA7GT, I 2SK7GT, I 2SQ7GT, 35Z4GT, 

35L6GT (or 50L6GT) ... ... 32/6 
P.P. II- per set of valves 

TRANSISTORS 
NOW FROM 3 6 EACH. 
NEW FREE LIST OF 

TRANSISTORS AND 
COMPONENTS ON REQUEST 

TRADE ENQUIRIES 
INVITED ON 

ALL ITEMS 

Quarrt 

Crystals 
FOR TX, 
RADIO CONTROL, 
OSCILLATORS, ETC. 

FREE LIST ON 
REQUEST. 

HENRY'S (RADIO) LTD. 
5 HARROW ROAD, EDGWARE ROAD, PADDINGTON, LONDON, W.2 

Opposite Edgware Road Tube Station, PADdington 1008/9. OPEN MONDAY to SAT. 9 -6. THURS. I o'clock 

SEE 
BACK 
PAGE 
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Practical Wireless 
BLUEPRINT- 

ALL OF these blueprints are drawn full -size and 

although the issues containing descriptions 

of these sets are now out of print, an asterisk in the 

list below denotes that constructional details are 

available free with the blueprint. 

The index letters which precede the Blueprint Number 
indicate the periodical in which the description 

appeared. Thus PW refers to PRACTICAL WIRELESS; 

AW to Amateur Wireless and V`:M to Wireless 

Magazine. 

Send (preferably) a postal order to cover the cost of 

the Blueprint (stamps over 6d. unacceptable) to 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 

Newnes, Ltd., Tower House, Southampton Street, 

London, W.C.2. 

SPECIAL NOTE 
THE following blueprints include some pre -war 

designs and are kept in circulation for those 

constructors who wish to make use of old com- 

ponents which they may have in their spares box. The 

majority of the components for these receivers are no 

longer stocked by retailers. 

Title Number 

CRYSTAL SETS 
Junior Crystal Set ... ... PW94* 

Dual -wave Crystal Diode ... PW95* 

STRAIGHT SETS 
Battery Operated 

Modern One -valver PW96* 

All -dry Three PW97* 

Modeln Two -valver PW98* 

SUPERHETS 
Mains Operated 

A.C. Band -pass Three ... PW99* 

A.C. Coronet -4 .. ... PW100* 

A.C. /D.C. Coronet PW101* 

MISCELLANEOUS 
The PW 3 -speed Autogram ... -* 
The PW Monophonic Electronic 

Organ ... . ... ... - 
TELEVISION 

The PT Band III converter ... -* 

Price 

2t- 
2/6 

2/6 
3/6 
3/6 

4/- 
4/- 
4/- 

8/- 

8/- 

1/6 

A.C. 
Experimenter's 
Midget 
Band- 
Crystal 
Signet 
Simple 
Pyramid 

BBC 
Short 
Short 

Standard 
Enthusiast's 
Standard 
Listener's 

Title Number Price 

Fury Four ... PW20* 2/6 

Short Wave P W 30a* 2/6 

Short Wave Two PW38a* 2/6 

Spread Three (Battery) PW68* 2/6 

Receiver ... PW71 * 2/- 
Two (Battery) P W 76' 2/6 

S.W. One -valver ... PW88* 2/6 

One -valver PW93* 2/6 

Special One -valver ... AW387* 2/6 

-Wave Two ... AW429* 2/6 

-Wave World Beater AW436* 3/6 

Four Valve S.W. WM383* 3/6 

Power Amplifier WM387* 3/6 

Four Valve WM391* 3/6 

5 -Watt Amplifier WM392* 3/6 

QUERY COUPON 
This coupon is available until 4th November, 1960, 

and must accompany all queries in accordance 

with the notice on our "Open to Discussion" 
page. 

PRACTICAL WIRELESS, NOVEMBER, 1960. 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, London, W.C.2, and 

printed in England by WATMOUGHS LIMITED, Idle. Bradford; and London. Sole Agents for Australia and New Zealand; GORDON & 

GOTCH 
(A Inland £11 3.0. Abroad £1.1.6 anadayIds.))..ERegistered atShe GGene al Post Office for tthe Canadian Magazine Post. 

one year: 
LTD. South Africa and 
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iv PRACTICAL WIRELESS 

Confisrevb 
SPECIFICATION 

425mW Push -Pull Output 

6 "Top -Grade' Ediswan Transistors 

New Type Printed Circuit 
with all Components Marked 

Full Medium and Long Wave Tuning 

High "Q" Internal Ferrite Aerial 
Car Radio Adaptation and AVC 

Slow Motion Fingertip Tuning 
"Hi -Fi" Quality Speaker 

Size 9} x 7} x 3fin. Weight 4} lb. 
ALL COMPONENTS 

AVAILABLE SEPARATELY 

Wherever 
you are 

"First Class 
in every 
way" 

November, 1960 

COMBINED PORTABLE CAR RADI' 
EQUALLY SENSITIVE ON 

MEDIUM AND LONG WAVE BANDS 

* STEP BY STEP FULLY ILLUSTRATE '3 
INSTRUCTIONS 

* ALL COMPONENTS 
GUARANTEED 

ALL THE CONTINENTAL 
AND LOCAL STATIONS AT 

YOUR FINGERTIPS 

NOW! EVEN BETTER !! 

CALL FOR DEMONSTRATION 

Total Cost of all Components 
£11.10.0 P.P. 3/6 

including Cabinet, Battery 
Transistors, Car Radio, AVC 

and all necessary items. 

* SIMPLE TO CONSTRUCT * NO TECHNICAL KNOW1_EDGE 
REQUIRED * WORTH DOUBLE WHEN BUILT * EXCELLENT RESULTS ANY NHERE 

DESCRIPTIVE LEAFLET FREE 
ON REQUEST 

EASY -TO -BUILD PERSONAL POCKET RADIOS * RANGER-2 * (Supersedes 
the 

- MEDIUM WAVE AND TOP BAND PERSONAL POCKET RADIO 
(120 metres to 500 metres coverage) LUXEMBOURG GUARANTEED 

(where normally receivable) 

* NO EXTERNALrAERIALORrEARTH REQUIRED * * Size 41 x 3 x Gin. * Weight only 4f ozs. 

Total cost of all !l 
ttems with bat- 

and / ery, transistors v 
and personal 
earphone, etc. P.P. 1/6 

All components sold separately 
and Fully Guaranteed. 

-EASY TO BUILD, SIMPLE 
TO USE -UNBREAKABLE 
PLASTIC CABINET- FINGER- 
TIP CONTROL - Building Instructions and Prices FREE On Request - 

* RANGER-3 * (Supersedes the 

FULL TUNING OF MEDIUM WAVEBAND AND AMATEUR 
metres to 500 metr sJ or 600 kc//sspto 2.5 Mt /s coverage) 

LUXEMBOURG GUARANTEED 
(where normally receivable) * Full Station Separation * 6 Months' Battery Life * Fingertip Control * Fitted Volume Control * No External Aerial or Earth * Unbreakable Plastic Cabinet 

Size 4/ x 3 xlfin. Weight 
4f ozs. 

Major -3) 

TOTAL COST with 
Personal Earphone, 

Battery. Transistors, etc. 

79/6 P.P. 
1!6 

All parts sold separately. 

Full Instructions and Prices FREE On Request 
-Continental and local stations- GUARANTEED!! 

(ALL COMPONENTS FOR MAJOR -2 AND MAJOR -3 STILL AVAILABLE FROM STOCK) 

PERSONAL Practical 
EARPHONES Transistor 

Circuits 
ALL MAGNETIC & 

GUARANTEED * Single Personal Earphone, medium im- 
pedance, as used on Ranger -2 and 3 etc. 
Complete with lead & eartip. 12 6, P.P. 6d. * Single Personal Earphone, low im- 
pedance, fitted with lead and sub -miniature 
Jack Plug 196, P.P. 6d. * Medium Impedance Earphone, with 
lead fitted and Jack Plug 19'6, P.P. 6d. * Very High Impedance version for Perdio, 
etc 22/6, P.P. 6d. * Jack Sockets, 4/ -; with Circuit Breaker 
Switch, 5' -. 

CRYSTAL 
MICROPHONE 

INSERTS 
ully Guaranteed * ACOS 43 -I, 2f in. round ... 12 6, P.P. 6d. * ACOS 14 -9, I +in. round ... 7;6, P.P. 6d. * ACOS, ;in, x ¡in. .. ... 7/6, P.P. 6d. * ¡in. square (ex- units) ... 3'6, P.P. 6d. 

No. 2 

GADGETS 
RECEIVERS 
AMPLIFIERS 
TEST UNITS 
TRANSMITTERS 
All transistor 

Now contains 40 
Easy to bu 'd 
Transistor Cir- 
cuits for the 
home construc- 
tor with dia- 
grams and prices. 

3/6 
POST 
FREE 

Telescopic ( brome Aerials 

"STEREO 
3 -D" 

New high -gain circuit with full tone, balance 
and volume controls. Can be used with all 
types of records as well as stereo. * 2 WATTS PEAK PER CHANNEL * ECC83: 2 -ECL82 VALVES * MAINS 110 250V A.C. 
Complete with speaker sockets, 
calibrated dials, etc. 
BUILT and TESTED 
** 

** 

f5.1.6. 
P.P. 

COLLARO 4 -SPEED STEREO 
AUTO- CHANGER. ideal for use with 
above amplifier 0.10.0. P P. 3'6. 
9 x 6in. large magnet Elac speaker, for 
use with STEREO 3 -D. 37 - pair. P.P. 1/6 

*7-Sections, 3fte Rec en; 
Receivers. SPECIAL OFFER Ideal for Portable Receivers. Walkie- 

talkies, Radio Control, etc. 
With Clips 12'6. P.P. I'- * 64in. version with clips 17 6. 

P.P 

Matched set of 3 Mullard Driver and Output 
Transistors, OC78D and 2 -0078. Giving 
400mW, very high quality. 37'6. P.P. 9d. 

PLEASE 
OW HENRY'S (RADIO) LTD. 5 

H PADD NG 
ROAD, 

O LONDON 
EDGWARE ROAD 

4111.1. Opposite Edgware Road Tube Station. PADdtngton 1008 9 OPEN MON. to SAT. 9-6, THURSDAY 
1 o'clock TURN PAGE (Open all day Saturday). 

Ì 
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