
A FIELD -STRENGTH COMPARATOR 

DECEMBER I959 

A TV /RADIO CHANGEOVER DEVICE 

REPLACING CR TUBES 

EHT SUPPLIES 

ANALYSING AND SERVICING TV 

RECEIVERS 

YOUR PROBLEMS SOLVED 

ETC. ETC. ETC. 
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PRACTICAL TELEVISION December, 1959 

For Safety's Sake 
use 

AVO Prodclips 

.. with Trigger- Action Spring -Loaded Clips i , PRESS TRIGGER TO OPEN 

h RELEASE TO GRIP 

Safety first every time with these patented spring - 
loaded AVO Prodclips. 
Cleverly designed for use as insulated prods, 
they are invaluable for reaching and holding 
test points which are difficult of access. rJ J LTD . 

Post Free 

IS/ 
per pair. 

AVOCET HOUSE, 
92 -96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 
PC 2 VICtoria 3404 (12 lines). 

IS YOUR T.V. TUBE DIMMING? 
YOU CAN EXTEND THE LIFE OF THAT 
TUBE AND IMPROVE THE PICTURE 

Pat. pending. 
Reg. design. 

PRICE 30'- NO SOLDERING 
NO WIRING 

Package & Postage 2!6, JUST PLUG IN 
(Postal Orders. IT'S AUTOMATIC 
C.W.O. C.O.D.) IT'S GUARANTEED ! 

One of the most common T.V. Tube faults is low emission, 
resulting in loss of brightness, contrast, definition and 
focus. The Sinclair Unit restores the cathode emission and 
corrects the above faults for a very low cost. Applicable 
to all sets operating off A.C. mains. 
IMPORTANT. State make and model No. of set and tube 
in block capitals, please. If not satisfied money refunded 
if returned within 7 days. 

SINCLAIR ELECTRONICS, 
18, NEWPORT COURT, CHARING CROSS 
ROAD, W.C.Z. Phone : REGent 5520 

/4DCOLP\ 
( Regd. T -ade Mark) 

SOLDERING EQUIPMENT 

THE INSTRUMENTS CREATED 
FOR THE DISCRIMINATING 

USER. 

British & Foreign Pats., Regd. 
Designs, etc. 

ILLUSTRATED 
Protective Shield 

(Cat. No 68) 
Instrument r Bit 

(Cat. No. 70) 
The ideal combina- 
tion for transistor 
and other intricate 

work. 

Apply direct for catalogues :- 
ADCOLA PRODUCTS LTD., 

GAUDEN RD., 
CLAPHAM HIGH ST., 

LONDON, S.W.4. 
Telephones 
MACaulay 4272 and 3101 

Pvisiom 
T UBPS 

BUY DIRECT FROM THE FACTORY! 

12 MONTHS' (,,1.T:111:t\'l'EE 

12 - 

14° - 

17" - 

- - - IE5 . 0.0 
- - - £5.10.0 
- - - £6.10.0 

Carriage and insurance 12/6 extra. 

MARSHALLS for TELEVISION 
131 St. Ann's Road, Tottenham, 

London, N.I5. 
Telephone: STAmford Hill 3267 
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A REVOLUTIONARY NEW BR/77S11 /NVENT/ON.r 

* Uses standard 
tapes * Plays at 71" 
per. sec. or 3 

other speeds 
*Records direct 

from radio or 
microphone * Erase and 
fast rewind 

£13.12s 
Special moving - 
coil microphone 
and tape extra. 

EASY TERMS 

Instantly turns any gramophone 
into a first -class Tape- Recorder 
and back into a record -player in a moment ! 

Gramdeck is completely new ... a revolutionary 
and ingenious invention that instantly turns your 
gramophone into a tape- recorder and back into a 

gramophone at will ! Slip the Gramdeck on to 
your turntable and ; you have the finest tape - 
recorder you've ever heard ! Lift it off ... your 
gramophone is ready to play records again. 
There are no motors or valves to go wrong --and 
you get a quality that has to be heard to 

be believed ! Everyone is praising the 
Gramdeck. 

The quality is at least equal to that 

obtained from a good microgroove disc." 
says a leading professional journal. 
" ingenious -- dimple . why on earth did no One 
think of it before ! "- -THE TAPE RECORDER. 
"Ingenious and robust."- BRITISH SOUND 
RECORDING ASSOCIATION JOURNAL. 
"Quality of reproduction excellent . . . real hi -li 
results . . potential is tremendous . . . both de- 
signer and manufacturer should he congratulated." 
-BRITISH RADIO & T V RETAILERS RE.- 
VIEW. 
" Better than many so- called hi -fi recorders . 

robust ...carefully designed ...excellent value."- - 
AMATEUR CINE WORLD. 

WORKS FROM ANY RECORD - 
PLAYER OR RADIOGRAM 

Gramdeck records and reproduces with a wonder- 
ful depth and breadth of tone. Because it uses 

equipment that is already in your gramophone it 
only costs a fraction of the high -quality tape - 
recorder you would normally require. Full 
details,.specifications, photographs, easy terms. 
etc., are given in the Gramdeck Book. Send 
for your FREE copy, today. 

MADE BY THE FIRM THAT MAKES RADAR 
EQUIPMENT FOR VISCOUNTS & BRITANNIAS 

l iulJ 1,, Anm, i ur,r r r: nn,- E 
Phone Ono it first-efrt. lupe-recorder 

ni 
pl euer 

.genrl me the Grnnuleck Bonk-FREE and Without 
nbll 

t Il7itr il. .1'014 prefer tun tir rut puStel U 
NAME U 

U 
U 

ramdeck 
Gramdeck (Dept. PT 803) 29 Wright's Lane a 

Kensington, London, W.8 

ADDRESS 

GRAMOPHONE TAPE RECORDER 
HIGH QUALITY TAPE -RECORDING FOR EVERY HOME . 

G ' MDECK TURNS A TURNTABLE INTO A TAPE - RECORDER 
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110 PRACTICAL TELEVISION December, 1959 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone : PRIMROSE 9090 

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

ANY 
052 17/6 
0Z4 6/- 
IA3 3/- 
IA5 6/- 
IA7GT 

21/II 
ICS 12/6 
106 10/6 
IH5GT 11/- 
1L4 6/- 
ILDS S¡- 
ILN5 5/- 
INSGT 11/- 
IRS 7/6 
154 9/- 
155 7/6 
1T4 6/- 
MI5 10/- 
2A7 10/6 
2P 26/6 
2X2 4/6 
3A4 7/. 
3A5 10/6 
3137 12/6 
3D6 5/- 
3Q4 7/6 
3Q5GT 9/6 
354 7/6 
3V4 7/6 
5R4GY 17/6 
SU4G 8/6 
5V4G II/- 
5X4G 12/6 
5Y3G Si- 
5Y3GT 7/6 
574 12/6 
5Z3 12/6 
524G 10/6 
5Z4GT 12/6 
6A7 26/6 
6A8 10/. 
6AB7 8/- 
6AB8 10/6 
6AC7 6/6 
6AG5 6/6 
6AK5 8/- 
6A15 5/6 
6AM6 5/6 
6AQ5 8/6 
6AT6 8/6 
6AU6 10/6 
6AV6 12/7 
687 10/6 
6B8G 4/6 
6B8GT 5/- 
6BA6 7/6 
6BE6 7/6 
6BG6G 23/3 
6BH6 9/- 
61316 7/6 
6BQ7A 15/- 
613117 
6BW6 0%6 
66W7 71- 
6BX6 7/- 
6C4 7/- 
6CSG 6/6 
jC6 6/6 

DRM -IB 
DRM -2B 
DRM -3B 
LW7 
RM-0 
RM-I 

VOLUME 

ORDER 
6C8 
6C9 
6C10 
6CD6G 

6CH6 
6D3 
606 
6E5 
6FI 
6F6G 
6F6GTM 
6F8 
6F11 
6FI2 
6F13 
6F14 
6F15 
6F16 
6F17 
6F32 
6F33 
6G6 
61-16GTG 
6H6GTM 
6J5G 
6JSGTG 
6j5GTM 
6J6 
6J7G 
6j7GT 
6K6GT 
6K7G 
6K7GT 
6K8G 
6K8GTG 

6K25 
6L1 
6L6G 
6L6M 
6L7GT 
6L18 
6L19 
6LD3 
61020 15/11 
6N7 
6P1 
6P25 
6P28 
6Q7G 
6Q7GT 
6R7G 
65A7GT 
6SC7 
6SG7GT 
6SH7GT 
65J7GT 
6SK7GT 
6SL7GT 
6SN7GT 

6SS7GT 
6U4GT 
6U5G 
6U7G 
6V6G 
6V6GTG 

15/4 
16/2 
23/3 
21/- 

7/11 
. 7/- 
CONTROLS 

12/6 
12/6 
10/6 

29/10 
12/6 

19/11 
6/6 

12/6 
26/6 

7/. 
8/- 

12/6 
17/3 
5/6 

11/6 
26/6 
15/3 
9/6 

12/6 
10/6 
7/6 
6/6 
3/. 
3/6 
5/- 
5/6 
6/- 
5/6 
`/- 

10/6 
8/- 
5/- 
6/- 
8/- 

12/6 
19/11 
23/3 

9/6 
12/6 
12/6 
13/- 

23/3 
8/6 

8/- 
19/3 
12/6 
26/6 

8/- 
11/- 
10/. 
8/6 

10/6 
8/. 
8/- 
8/- 
8/- 
8/- 
6/6 

8¡- 
12/6 
7/6 
8/6 
7/- 
8/- 

RM -2 
RM -3 
RM-4 
RM -5 
W4 
W6 

INSURED 
6X4 6/6 
6X5GT 6/- 
6/30U I0/- 
7A7 12/6 
7B6 1913 
7B7 8/6 
7C5 8/- 
7C6 8/- 
7DB 23/3 
7H7 e/- 
7R7 12/6 
757 10/6 
7V7 8/6 
7Y4 8/- 
7Z4 18/7 
802 3/6 
8D3 5/6 
9BW6 15/3 
9D2 41- 
IOC' I2,- 
10C2 26/6 
10D2 12/- 
IOFI 17/6 
I0F9 10/6 
tOLD3 8/6 
IOLDII 

15/11 
10P13 15/6 
10P14 19/3 
1103 24/7 
12A6 6/6 
12AC6 15/3 
12A06 17/3 
12AE6 13/11 
12AH7 8/- 
12AH8 12/6 
12AT6 7/6 
12AT7 8/- 
12AU6 23/3 
12AU7 7/6 
12AV6 12/7 
12AX7 8/- 
12BA6 8/- 
128E6 10/- 
12BH7 21/3 
12E1 30/- 
12J5GT 4/6 
12pGT 10/6 
12K5 I7/II 
I2K7GT 6/6 
12K8GT 14/- 
12Q7GT 6/6 
12SA7 8/6 
12SC7 8/6 
125G7 8/6 
125H7 8/6 
12517 8/6 
125K7 8/6 
12SQ7 12/6 
12SR7 8/6 
12Y4 10/6 

14577 27j1Ó 
ISDI 26/6 
18 23/3 
19AQ5 10/6 
19BG6G 

23/3 

NEW 

16/- 
196 

AGAINST 
19H1 
2001 
20F2 
2011 
20PI 
20P3 
20P5 
25A6G 
25L6GT 
25U4 
2575 
2SYSG 
25Z4G 
2525 
25Z6G 
2SZ6GT 

275U 
28D7 
30C1 
30F5 
30FLI 
30L1 
30P12 
30P16 
30PL1 
31 
33A/158M 

35/51 
35A5 
35L6GT 
35W4 
35Z3 
35Z4 
35ZSGT 
4IMTL 
42 
43 
SOCS 
SOCD6G 

50L6GT 
53KU 
72 
75 
77 
78 
80 
83 
83V 
85A2 
15082 
185BT 
185BTA 
304 
305 
402Pen/A 

807 
956 
1821 
5763 

7193 
7475 
9002 
9006 

METAL 
9/6 

3/6 

10/- 
15/3 
26/6 
26/6 
26/6 
13/3 
23/3 
I I/- 
10/- 
16/7 
10/6 
10/- 
9/6 

10/6 
10/- 

16/7 
19/1I 

7/- 
8/- 
7/- 

10/- 
8/- 
8/- 
8/- 

11/6 
7/6 

30/- 
12/6 
21/3 

9/6 
7/6 

10/6 
6/6 
9/- 
8/. 

23/3 
' 12/6 

12/6 

29/10 
9/6 

19/11 
4/6 

24/7 
8/- 
8/6 
9/. 

15/- 
12/6 
15/- 
15/. 
33/2 
33/2 
10/6 
10/6 

23/3 
7/6 
3/. 

16/7 
12/6 

S/- 
7/6 
5/6 
6/- 
RECTIFIERS 

WX3 
WX4 
WX6 
14A86 
14A97 

DAMAGE 
AC/PEN 

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

AC2PEN 
23/3 

AC2PEN/ 
OD 26/6 

ACOPEN 
26/6 

ACSPEN 
23/3 

AC6PEN 7/6 
AC/P4 8/- 
AC/SG 23/3 
AC/TP 33/2 
AC/VPI 

7-pin M. 
AC/VP2 23/3 
ATP4 S/- 
AZI 18/7 
AZ3I 10/- 
AZ4I 13/11 
836 24/7 
B1.63 7/6 
CI 12/6 
CIC 12/6 
CBLI 26/6 
CBL3I 23/3 
CCH35 23/3 
CK506 6/6 
CL33 19/3 
CV63 10/6 
CV271 10/6 
CV428 30/- 
CYI 18/7 
CY3I 16/7 
DI 3/- 
DIS 10/6 
D63 Si- 
D77 S/6 
DAC32 11/- 
DAF9I 7/6 
DAF96 9!- 
DC90 13 11 

DD4I 13,1I 
DDT4 24 7 
DF33 II - 
DF66 IS - 

DF70 15:- 
DF91 6 - 
DF96 9;- 
DF97 9;- 
DH63 8;- 
DH63(Met) 

17/6 
DH76 6/6 
DH77 8/6 
DH101 28/6 
DH107 13/11 
DK32 21/11 
DK40 21/3 

DK92 10%6 
DK96 9/- 
DL33 9/6 
DL66 15/- 
DL68 IS/- 
DL92 7/6 

3/6 
3/6 
3/6 

17/6 
25/- 

Technical 
ELECTROLYTIC 

IN TRANSIT 
DL94 7/6 
DL96 9/- 
DLSIO 10/6 
DM70 7/6 
EASO 2/- 
EABC80 9/- 
EAC91 7/6 
EAF42 9/6 
EB34 2/6 
EB4I 8/6 
EB9I 5/6 
EBC3 23/3 
E5C33 7/- 
EBC4I 8/6 
EBCßI 8/- 
EBF80 10/- 
EBf83 13/I1 
EBF89 9/6 
EBL2I 23/3 
EBL3I 23/3 
EC52 5/6 
EC54 6/. 
EC70 12/6 
EC92 13/3 
ECC32 10/6 
ECC33 8/6 
ECC34 24/7 
ECC35 8/6 
ECC40 23/3 
ECC81 8/. 
ECC82 7/6 
ECC83 8/- 
ECC84 . 9/6 
ECC85 8/6 
ECC9I 5/6 
EÇF80 11/6 
ECF82 10/6 
ECH3 . 26/6 
ECH21-23/3 
ECI+35 9/6 
ECH42 10/6 
EC1+I13t - 9/- 
ECH8313,/II 
ECL80 10/6 
ECL82. 10/6 
ECL83 19/3 
EF9 23/3 
EF22 14/- 
EF36 6/- 
EF37A 8/- 
EF39 5/6 
EF40 I5/- 
EF4I 9/6 
EF42 11/6 
EF50(A) 7/- 
EF50(E) 5/- 
EF54 5/- 
EF73 10/6 
EF80 7/- 
EF85 7/- 
EF86 12/6 

EF9I 5/6 
EF92 S/6 
EF97 13/3 
EF98 13/3 
EK32 8/6 
EL32 5/6 

-FULLY 
14A100 
14A124 
14A163 
148130 
14B261 

leaflet on Metal 

FOR ONLY 
EL33 12/6 
EL34 15/- 
EL38 26/6 
EL41 9/ 
EL42 13/11 
EL81 12/4 
EL84 86 
ELM 13/11 
EL9I 5/. 
EL95 10/6 
EM34 10/- 
EM71 23/3 
EMBO 9/6 
EM81 9/6 
EM84 10/6 
EN3I 37/- 
EY51 9/6 
EY83 16¡¡77 

EY64 14/- 
EY86 10/. 
EZ35 6/. 
EZ40 7/6 
EZ41 7/6 
EZ80 7/- 
EZ81 7/- 
FC2A 24/7 
FC4 15/- 
FC13 26/6 
FCI3C 26/6 
FW4/S00 

9/- 
FW4/800 

9/- 
GZ30 10/6 
GZ32 12/- 
GZ34 14/. 
H30 5/- 
H63 12/6 
HABC80 

13/6 
HL23 10/6 
HL23DD 

17/3 
HL4I 12/6 
HL4IDD 

19/3 
HL42DD 

19/3 
HN309 24/7 
HVR2 20/- 
HVR2A 6/- 
KF35 8/6 
KK32 21'11 
KL35 8 6 
KLL32 247 
KT2 5 - 
KT33C I0;- 
KT36 29/10 
KT41 26/6 
KT44 15/- 
KT6I 12/6 

KT66 151- 
KT88 22/6 
KTW6I 8/- 
KTW62 8/- 
KTW63 8/- 
KTZ4I 8/- 
GUARANTEED 

27/- I4RA 
28/- I4RA 
38/ -I I4RA 
35/- I6RC 
11/6 ¡ 16RD 
Rectifiers 

CONDENSERS 

8d. EXTRA. 
KTZ63 I0/6 
1.63 6/-'Q5150/15 
LNI52 10/6 
MH4(C) T/- 
MHL4 7/6 
MHLD6 12/6 
ML4 12/6 
MU I4 9/. 
MX40 15 /. 
N37 19/1 
N78 19/11 
N108 19/1I 
N308 20/7 
N339 29110 
0A70 4/- 
0A7/81 4/-TH4B 
0072 17/- 
P61 3/6 
PABC80 

13/11 
PCC84 8/- 
PCC85 9/6 
PCC8823//I 
PCC89 14/- 
PCF80 8/- 
PCF82 11/6 
PCL82 12/6 
PCL83 11/6 
PCL84 12/6 
PEN4DD 

26/6 
PEN25 19/I I 

PEN36C 
10/6 

PEN400D 
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 14/- 
PL38 26/6 
PL8I 12/4 
PL82 8/- 
PL83 9/- 
PL84 12/8 
PL820 18/7 
PM2B 12/6 
PMI2 6/6 
PM 12M 6/6 
PM24M 21/3 
PX4 26/6 
PX25 59/8'UBF80 
PY31 16/7,UBFB9 

PY80 j6 
PY8I 9r-,UCC84 
PY82 7/. 
PY83 9/6 
PZ30 19/II 
QP2I 7/- 

1 -2 -8 -2 17/6 
1 -2 -8 -3 21/- 
2- I -16 -1 21/- 
I- 1 -16 -I 
2 -2 -8 -I 12/- 

free on receipt 

QP25 

R12 
RJ8 
RI9 
SD6 
SP4(7) 
SP4I 
SP42 
SP6I 
SU25 
SU6I 
T41 
TDD4 

TH4I 
TH233 
TH2321 
TP22 
TP25 
TP2620 
TY86F 
U12/14 
U16 
U18/20 
U22 
U24 
U25 
U26 
U31 
U33 
U35 
U37 
U43 
U45 
USO 
U52 
U54 
U76 
U78 
UIQ7 
U191 
U201 
U251 
U281 
U282 
U304 
U329 
U339 
U403 
U404 
U801 
04020 
UABC80 
UAF42 
UB41 
UBC4I 
UBC81 

UBL21 

UCC85 
UCF80 
UCH2I 
UCH42 

8/6 

of 

15/. 

10/6 
9/6 

14/- 
19/11 

12/- 
15/- 
3/6 

12/6 
3/6 

26/6 
9/6 

23/3 
24/7 
IS/- 
U/6 
33/2 
20¡r 
15/- 
19/6 
33/2 
13/3 
12/- 
12/- 
9/- 
8/- 

29/10 
13/6 
10/. 
9/6 

26/6 
26/6 
26/6 
9/6 
9/6 
8/- 
8/6 

19/11 
616 
6/6 

16/7 
16/7 
16/7 

,14/-X24M 
19/11 
22/7 
23/3 
14/- 
16/7 
16/7 
8/6 

29/10 
16/7 
9/- 
9/6 
12/-X101 
8/6 

11/4 
9/. 
9/6 

23/3 
14/7 
9/- 

16/7 
23/3 
9/6 

I6RE 2 -1-8 
IBRA I -I-8 
18ßA t- 
18RA I -2 
18RD 2 -2 
S.A.E. 

UCH81 9/6 
UCL82 11/6 
UCL83 19/3 
UF41 9/- 
UF42 12/6 
UF80 10/6 
UF85 10/6 
UF86 17/11 
UF89 9/- 
UL4I 9/- 
U144 26/6 
UL46 146 
UL84 8/6 
UM4 17/3 
URIC 9/- 
UU6 19/11 
UU7 16/7 
UUB 26/4 
UU9 7/6 
UYIN 18/7 
UY2I 16/6 
UY41 7/6 
UY8S 7/- 
VMS4B 23/3 
VP2(7) 12/6 
VP4(7) 15/- 
VP2B 14/6 
VP4B 23/3 
VPI3C 7/- 
VP23 6/6 
VP4I 6¡6 
VR75/30 

17/6 
VR105/30 

. 9/- 
VRI50/30 

9/. 
VT61A 5/- 
VTS01 5/- 
W6I M 26/6 
W76 6/6 
W8IM 6/- 
W107 15/3 
W729 1817 

24/7 
X31 26/6 
X41 IS/- 
X42 15/- 
X61(C) 12/6 
X6IM 26/6 
X63 10/- 
X65 12/6 
X66 12/6 
X76M 14/- 
X78 21/3 
X79 21/3 

33/3 
X109 17/3 
XD(1.5) 6/6 
XFGI 18/- 
XFY34 17/6 

XSG(1155) 
6/6 

6/6 
Y63 7/6 
263 10/6 
Z66 20/. 
Z77 5/6 

-I 8/6 
-I 4/6 

I -16 -1 6/6 
-8-I 11/- 
-8-1 15/- 

; 

! 

1 

1 

.4 

1 

All with long spindle and Standard Can IOOx400mfd..275v.12 /6 Wire -ended Tubular 8 x 8 mfd., 450 Y. 3/- double -pole switch, 4/6 each. 32 x 32 mfd., 450 y .5/9 100 mfd., 275 v. 2/6 8 mfd., 450 v. 1/9 16 x 16 mfd., 450 v. 4/- 
10K, 25K, 50K, 100K, 64 x 120 mfd., 350 v. 8/3 200 mfd., 275 .v. 3/6 16 mfd., 450 v. 2/9 32 x 32 mfd., 350 v. 4/- 
1 meg. I meg. I meg. 2 meg. 60 x 250 mid., 275 v. 9/6 100 x 200 mfd., 275 v. 9/6 32 mfd., 450 v. 3/9 8 x 16 mfd., 450 v. 3/9 
TERMS OF BUSINESS : CASH WITII ORDER OR C O.D. ONLY. POST /PACKING CHARGES 6d. PER ITEM ; ORDERS VALUE g3 UPWARDS POST FREE. ALL VALVES BOXED, FULLY GUARANTEED, AND SPECIALLY SELECTED FROM THE WORLD'S FINEST MANUFACTURERS. PERSONAL SHOPPERS WELCOME FROM 8.80 to 5.80 SATURDAYS 
3 CATALOGUE OF OVER 1,000 DIFFERENT VALVES, WITH FULL TERMS OF BUSINESS PRICE 8d. PLEASE ENQUIRE. FOR ANY ITEM NOT LISTED WITH S.A.E. 
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COLLARO CONQUEST 
AUTOMATIC CHANGER 

With manual 
play, also turn- 
over crystal 
pick - up, 4 - 
speed. A.C. 
mains, 200/250 P. & P. 3,6 
volt. 

PRICF. 

£1.19.6 

GARRARD 
AUTOMATIC CHANGER 
RCI20 /D MARK 2 

incorporating SPECIAL Auto and PRICE 
Manual play, 
dual styli 4- GNS 
speed. 

Space does not allow us to 
PC show ever thing we have in 

stock. We have every value in 
Rs si.stors, Condensers. Electro- 
lytic Condensers. Silver Mica 
Condensers and Ceramicon 
Condensers. 

PLEASE SEND US YOUR 
ENQUIRIES, AND WE 
SHALL BE PLEASED TO 
SEND YOU OUR LIST. 

21ín. Television Chassis. VHF 
Radio, volume loaded for all 
Channels. These sets are brand 
new. 
Made by famous manufacturer. 

CALLERS ONLY. 
Every set tested for you on 
both Channels before you 
buy. 

UNDER HALF 
PRICE 

SPEAKERS 
3:in. Rola Celest ion ...19, II 
5in. Goodmans ... 19/6 
6 :in. Plessey ... ... 18/6 
Bin. Goodmans ... 22/- 
7 x 4in. Goodmans ... 19'6 
8 x 5in. Goodmans ... 21 - 
10 x 6in. Rola Celestion... 29 6 

10 x 6in. Plessey ... 27 6 

12in. Plessey (3 -ohm) 32 6 
12ín. Plessey, 15 -ohm, 

cloth suspension .. 55'- 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9. Tel.: CUNNINGHAM 9530 

Hours of business : 9 a.m. -6 p.m. Open all day Saturday. 

COMPLETELY 
RE- SCREENED 

CRT'S 
Midland Tubes Ltd., offer a new service in the 
rebuilding of C.R. Tubes. 
Each tube is completely re- screened and aluminised, 
and fitted with a new Gun Unit. All types- Triodes 
to Electrostatics. 

12 months' Guarantee and Free, immediate 
delivery. 

Please write or 'phone. 

MIDLAND TUBES LIMITED 
37 George Street, Manchester, I. Tel.: Central 4568. 

c 
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TELEVISION SPARES 
All Makes All Models By return of post 
LINE OUTPUT TRANSFORMERS FRAME OUTPUT TRANSFORMERS 

DEFLECTOR COILS 
LINE AND FRAME BLOCKING OSCILLATOR TRANSFORMERS 

ALL POTENTIOMETER AND SLIDER CONTROLS 
MAINS DROPPERS METAL RECTIFIERS 

GERMANIUM DIODES FOCUS MAGNETS 
ION TRAPS E.H.T. CONDENSERS 

Our Range of Spares is probably the most extensive in the country and includes all Spares for Tape Recorders, 
Radio and Record Player Units. 
Technical Advice Free. Service Manuals supplied on loan. 

Terms: C.W.O. or C.O.D. All Components are supplied at list prices, plus 2/6 p.p. 

Please enclose S.A.E. with all enquiries. 

NEWBURY RADIO 
272, ROMFORD ROAD, FOREST GATE, LONDON, E.7. MARyland 3100 

TV TUBES 
LEADING MAKES 

£10 21 in. £14 
Makers' years guarantee 

or 

Our Brand Nu -Gun Tubes 
£7.10.0 or 8/6 for 20 weeks 

Immediate delivery 
13 months' guarantee 
Carriage and Insurance Paid 
Engineers required all areas 

EXPRESS ELECTRONICS 
281 Parliamentary Road, GLASGOW 

BEL 4569 

RST 
MAIL ORDER DEPARTMENT 

211 Streatham Road, Miteham, Surrey 
ALL VALVES LISTED ARE NEW STOCK 

B1 10/8 
6 

Terms C.W.O. 

EL42 101- 

or C.O.D. 
MITCHAM 

PC 11/6 

Postage 3d. 
6201. 

VP4B 17/6 

per valve. 

6KBGT 
T6 

DAF91 7/6 ELM 9/- PCL82 W81M 519 12 6 
DAF98 8/6 EL90 8/8 W142 9/- 6L1 15 6 
DF91 5/- EM80 10/- PCL83 W719 7/6 6L6G 7 6 
DH719 7/6 EM81 10 /- 12!- W727 7/6 6L18 12,6 
DK91 9/- EY81 10 /8 PENA4 X78 2V- 6119 21/- 
EABC80 EY64 10/6 17/6 X79 21/- 6N7G /GT 

7/8 EY86 918 PEN4VA Z21 12/6 7/6 
EAF4210/- EY91 9/- 17/6 Z77 5/- 68L7GT 
EB91 5/- EZ35 71- PL36 15/- Z152 718 6/6 
EBC41 9/6 EZ40 7/6 Pí.81 14/9 Z719 7/8 6SN7GT 
EBF80 9/6 EZ41 7/6 PL82 8/- 155 9/- 5 6 
EBF89 9/- EZ80 7/6 PL83 10!6 5Ú4G 7/ 6V6G 5 - 
F,C91 9/6 EZ81 7/8 PY80 8/6 5V4G 9/8 6X5GT 5/6 
ECC33 8/- FC2 21/- PY81 9/- 5X5GT 5/8 757 10 6 
ECC81 8/- FC4 17/6 PY82 8/- 5Y3GT 8/6 7Y4 7!8 ECM 9(6 FC13 17/8 PY83 8/6 5Z40 10f- 8D3 5 6 
ECC84 9/8 F013C21/- E10 21 /- 6A8GT 10LD11 

ECF80 
9/6 1616 TDD4 17/6 6AL5 

10/- 
12A118 10 - 

12 /8 H63 9/6 TP22 17/6 6AM6 5/6 12AT6 9 - 
ECF82 HBC90 9/6 U142 8/- 6AN5 7/8 12AT7 6 - 

12!8 11L92 6/6 13147 7/- 6AQ5 8/3 12AÚ7 9 - 
ECH35 9/- HL133D U153 9/- 6BA6 7/6 12AX7 9'6 
ECH4210/- 101- UAB( 1 6ßE8 7/6 12ßA6 9 - 
ECH81 91- KT33C 81- 6ßJ6 7/8 12BE6 9'6 
ECL80 1o/- UAF42 9/6 6BR7 15 /- 125H7 15 - 

91 - T68 K 17/8 UBC41 9/6 6BW6 8/6 12J7G /GT 
ECL82 LZ319 12/6 UBF80 9/6 65W7 8/8 9 6 

12/6 MKT4 /(5) ÚC1142 7/- 12K7GT 
EF37A 8/6 (or 7) 17/6 8f- 6D2 5/- 8 6 
EF40 15/- ML4 15 /- UCH81 6F1 15/6 12K8GT 
EF41 9/3 MSP917/6 9!- 6F12 5/- 12'6 
EF42 10 /6 MÚ14 9/- UCL83 6F13 12Q7 8 6 
EF50(A) 51X4017/6 23/6 

17/8 
6J5G .1/8 12Q7GT /8 N142 9/6 ÚF41 9/- 6J7GT 9/6 35Z4GT8 

6 

EF85 7/- 74153 11/6 ÚF89 8!- 6K7 4/8 76 
EF86 13/6 PCC84 9/6 UTA1 91- BRIG 4/- 50L6GT 
EF89 10 /- PCF80 ÚL84 9/6 BK7GT 9'- 
EF91 5/- 10 /8 11Y41 7/6 10/6 813 50 - 

SEND FOR LISTS. 
Quotations given for any types not listed. Obsolete and old 

types a speciality. 
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®)f),030303030303030303030303030303030303030303030303030303030303030303030303030303030303030303030303030303030303030303 

® Radio Your Radiogram into Tape Recorder Band III Converters 
03 

® Stethoscope Suitable 03 

03 This can be slipped into 1 Wales, 
EE 

03 the pocket rather like - /A Midlands 
®a fountain pen. With / r North ' 03 It in most districts P f d ® 11 1 Scotland. tw, 

x, a receiver can be etc. All ® cheoked from the grid 
-, ® of Lhe first valve right r- 

B 

including ' 
ffl 

® through to the output - - 03 

03 

two EF80 without a signal genes- a valves, coils, fine tuner. ,mtrast f 
a The stethoscope ' control. condensers and resistors. Ei 03 is a complete fault- (Metal case available as an extra.) 13 03 
the Convert your record player or Price only 19/6, plus 216 post and pp ® All the necessary parts radiogram. The mechanism insurance. Data free with parts or to make this tracer available separately. 118. 

it 
® , '`.' ?- can be fitted or removed in n 
03 9.'6. post 1/-. - d'(4 ¡.k matter of seconds and gives all please send two more kits, the 03 

the facilities available with one you sent last week is per- 03 
the normal tape recorder, i.e., forming magnificently. We 03 
record, playback, erase. re- receive this sort of letter every day 03 
wind, etc. etc. Complete with 
transistorised pre -amp as Illus- 

of the week, so If you have hesitated 
Crated. Only £13.12.0 or with Acos pick- up. £15.12.O. 

because you thought our kits too 
H.P. terms available. cheap you need hesitate no longer. tu 

ffl 
This Month's Snip Building a Scope? ES 

5 -valve F.M. 
,,, ........ .........,.,..........,..,..,.. 

03 
receiver kit. 

Ki Note : This Is 
not lust a 

03 tuner but a 
complete re- 03 

- 

ceiver with ' 03 
power supplies ffl 
-made by the 31n. oscilloscope tube. American - 

famous Cossor Company. Until very recently this made type No. 3FP7. octal base 6.3 v. 
cost £15.15.0, but due to a large purchase we are .6 amp. heater, electrostatic .de- 03 
able to offer this at the remarkably low price of Section, brand new and guaranteed, MI 

£8.19.6. plus 3/6 post and insurance. Complete 15 - each. plus 1/6 post and ins. al 
with full constructional details. The circuit uses ffl 
five B9A valves and special features are the cascode I4in. T.V. Cabinet Eli 
R.F. stage and the Foster Seeley discriminator. 14in. T.V. 03 
All valves and components. printed circuit. cabinet of 03 
printed dial, 10in. x 61n. elliptical speaker -in the latest 
fact. everything except the cabinet is supplied. 

f u l l y 

styling 
Do not miss this wonderful bargain ! b e a u t i 

EB 
¡ ¡ veneered 

Our 1960 catalogue now ready gives constructional and poi - 
hints and circuits for five useful articles such as I 

i s h e d - 
moisture operated switch etc. Send for this cater- 

Five Useful Articles , ( 

ì l i m i t e d 
erp 

logue to -day. price 2 6 refundable from purchases. quantity, 
sale price B 

03 

15'- each. Carriage and packing 3'6 03 
extra. Masks 10'- extra. B 

TURRET TUNER yvondergram ai 
El 

Brand new stock. not sur- 
plus, with coils for Band 1 03 
and III. complete with valves 03 

PCC84 and.PCF80 -I.F. Out- 03 

put 3.4'38 Mc s with circuit ffl 
® A.0 fD C. Multimeter Kit ' w diagram 79'6. Knobs 36 03 

03 Ranges D.C. volts extra, post and ins. W0. ffl 
0-5, O-50 0 -100. 0 ` p- ' Fli 

® 500 0 -1000. A.C. - O 03 
® volts 0 -5. OSO, 0 03 
D 100. 0 -500, 0- 1,006. FOUR ITEMS FOR PRICE OF ONE C 03 

03 D.C. milliamps05, , - 03 
Eig 0 -100, OS00. Ohms 03 ® ternal0, with 03 

ternal batteries. 
® 0 551,000 with ex- This is a record player which Eä3 

Eì3 ternal batteries. operates from torch ,batteries. It 
03 Measures A.C./D.C. C. 

. 
is amazingly small and can in fact. 

® volts. D.C. current i 
, be carried in the pocket -it weighs 03 

03 and ohms. All 

moving 
including metal ` only about 21b. Despite its small . ® essential parts f size it will play all modern records, 

case, tin. moving coil meter, 11 
I 7in., loin. and 12ìn. at 33 r.p.m. or 03 

selected resistors, wire for shunts, 
8 i 45 r.p.m. Completely transistorised. 03 

03 range selector, switches, call- - it gives 100 mllliwatt undistorted 03 
® brazed scale and full instructions, - output. Price 515.15.0. H.P. 03 
03 price 19/6. plus 2/6 post and in- terms available. 

surance. 

® 

ffl 
Avo Prodclips Miniature ffl 

ffl EB The ad- L____.....,..,,,,..... _ - Microphone â FE 
® vantage Set of modern T.V. parts. suitable for modernising American made. ffl 

of these old televisor or for a new one. For wide angle 141n. Dynamic type. real 03 test prods or 17ín. tubes comprises: (1) Line output E.H.T. trans- bargain at 2/6. plus 
313 

® is that by pressing the trigger at former. (2) 700 scanning coils on ferrite yokes. (3) 
® 

6d. post. 
the side they become crocodile Width control with ferrite core. (4) Frame output / et clips and can be left In circuit. This transformer. (5) Circuit diagram of a modern tele- 

® is agreat time saver when servicing. visor. Offered at the price of the Line output trans- 03 
B Price 15/- pair, former only, namely. 57/6. plus 216 post and insurance. U- 
03 All Items advertised can he obtained from the following Companies. 03 
® If ordering by post, address your order to the Company nearest to you and I lease include postage. 

Electronics (Manor Electronics (Ruislip) Ltd. Electronics ((Croydon) Ltd. Electronics (Finsbury Park) Ltd. Es 

03 Park) Ltd. 4246, Windmill Hill, 266, London Road, 29. Str I Green ltd., 
03 

® 
520. High St. North, Ruislip, Middx. Croydon. - Finsbury Park, N.4. 

Manor Park, 16.12. Phone : RUISLIP 5780. Phone : CRO 6558. Phone : ARChway 1019. 03 
Half day Wednesday. Half day Wednesday. Half day Thursday. 

í80303'303030B0303® 030303030303 030303030303® 03® 03FE0303030303®02 MOM 0303F03E EMEE03E$EiEEWFE % <03E£EESESER 0303030303 

03 
03 

03 t or We can supply all 
the main compo- 
nents for making 

FE this unit which will not only test 
®Cathode Ray Tubes but also will 
reactivate them, supplied cotn- 
plece with full instructions. Price 

® £3, plus 2/6 post and Ins. 

03 

03 

03 
03 
03 

03 

03 
133 

03 

Tube Tester and 

Reactivator 

T.V. Service Sheets 
200 sheets covering most 
popular post -war televisors by 
leading makers -Cossor. Ekco 
Ferguson, Pye, etc.. £2. post 
free. PREVIOUS PUR- 
CHASERS OF THESE SHEETS 
PLEASE NOTE: WE CAN 
SUPPLY SHEETS Nos. 100 -200. 
£1, or 155 -200. 

T.V. Masks 
Latest type grey crystallate 

10/ -: 171 n.. 12' 
Plus l'- post. 
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BRAND NEW A.M. -F.M. (V.H.F.) CHASSIS AT £13.6.8. (P. & P. 10/ -) 
Why buy a F.M. Tuner at the same price ? 
Tapped input 200 -225 v. and 226 -250 V. A.C. ONLY. 
Chassis size 15' x 61' x 51' high. New manufacture. 
Dial 141' x 4' in gold, red and deep brown. 
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 valves. Tone control. 
Cover 1,000 -1,900 M. 200-500 M. ; 88-99 Mc,'s. 
Valves EZ80 rect.. ECH81, EF89, EABC80, EL84, ECC85. 
Speaker & Cabinet to fit, polished with back, 67/8. 
8' x 5' ELLIPTICAL SPEAKER, 20' -. 
TERMS :- (Chassis) £4.16.8 dep. + 101- carr. and 6 Mthly. Payments of 
30 / -, or with Cabinet and Speaker, 25.9.2. dep + 10 /- cart. and 7 Mthly. 
Payments of 35/ -. Interior or outside F.M. dipole, 12/6 (2/- post). Co -axial 
cable pr. flat twin (300 ohm), 8d. yd. 

We are specialists in I.T.A. Converters. Our converters give 
direct switching I.T.A. to B.B.C., metal rectifier. co -axial plug, can be fitted in 5 -10 rains., and need no alteration to your set. 
ALL AREAS, ALL SETS, ALL CHANNELS. 12 months' guarantee (3 months on valves). 

READY TO USE" I.T.A. 
CONVERTER 

Separate gain controls. Valves PCF80 
and PCC84. Switch positions I.T.A. (1)- 
LT.A. (2)- B.B.C. Bakelite moulded 
cabinet 81' x 4' x 6'. 25.5.0. P. & P. 3/ -. 

3 -VALVE AMPLIFIER (INCL. 
RECT.). Capable of giving 6 watts. 8' x 5' 
Speaker wired - in. Mains and output 
transformers. Valves ECC81, EL84 and 
Rect. 3 Controls, volume, bass and 
treble. On /Off switch. Fully guaranteed. 
Chassis size, 61' x 3' x 21'. 

Only 67/- ( ,&P.) 

INCREMENTAL TURRET TUNER 
by famous manufacturer for 35 to 38 Mcls ; 

with knobs. Valves PCC84 and PCF80. 
ONLY 77/6, post free, or valves UCC84 
and UCF80. 

I.T.A. TABLE TOP AERIAL 
An I.T.A. table top aerial with amazing 
performance. The Wolsey Hi -Q at 19/6 
(2 /6 post). Gives good reception up to 20 
miles, and has cross -over unit in base 
with socket for B.B.C. aerial. 
Same model but very slightly tarnished 
for ONLY 12/6 (2 6 post). 

CHASSIS CONVERTER 
INTERNAL MOUNTING 

Specification as 5 gn. model above ; 
with leads for power supply, etc. 
Size 9' x 2' x 5' high. PRICE £2.17.8 
(2/6 post). Power pack, fully wired 
with connection instructions. 25/- 
extra. 

AUTOMATIC RECORD 
CHANGERS. COLLARO 
CONQUEST with manual play 
also. Turnover crystal pick -up. 
4- speed, A.C. mains 200 -250 v., 
see illus. 
R.S.R. 4 -SPEED AUTO - 
('HANGER UA8 only 26.12.6 
(5/- carr.). 

£7.10.0 P,(& P.) 

GLADSTONE RADIO 
or callers to 3 Church Road, Bristol, 5. Tel. 51207 

For the last 200 I.T.A. Con- verters of this type (Brand 
New and Fully Guaranteed) 
we will accept the ` Below 
Cost" figure of ONLY 80 /- 
(3/- P. & P.). Reduced from 
24.7.6. 
Two valves ECC81 -grey hammer finish -Switch posi- 
tions OFF. I.T.A., B.B.C. 
Own Power supply. BUY 
IT NOW. 

THE RRAYHEAD TURRET TUNER, 
27.7.0 post free. Complete 
with booklet and fitting 
instructions. State set 
and model no. when 
ordering. 
Converts your 5- channel 
B.B.C. only set to receive 
13 channels. 

I.T.A. AERIALS clipping to existing mast 1 -2' dia. 3- element. 
27/ -; 5-el., 35/- : 9 -el., 55' -; Loft mounting. 3-el., 20/ -; 5 -el 
27/6 ; Combined single B.B.C. and 5-el. 1.T.A., 75/- with chimney 
lashings ; Co -axial cable semi air -spaced, 8d. yd. or 20 yds.. 12,6 aerial and cable prices cart. paid. 

At13- CHANNEL 
TUNER, I.F. 34 -38 
Mc /s complete with 
valves PCF80 and 
PCC84. Removed 
from chassis but in 
working order. 
Knobs included. 

17/6 (2/6 P. & P.) 

50 SILVERED MICA 
AND CERAMIC ('ON- 
DENSERS, 10 / -. 50 
RESISTORS, 51 -. 

A few 10 Mc /s CYLDON TURRET TUNERS complete with 
contrast control panel and knobs. New and Boxed. Listed at 
27.7.0. OUR PRICE £5, post paid. ONLY EIOL. P1OL and U1OL 
are available. 

PERSPEX UNSCRATCHED. (Post 2/- each or 6 post free./ 
121' x 91' x l' clear, 4/6 ; 141' x 11' x r clear, 5/- : 15' x 12' x 1" 
tinted, 61- ; 17' x 131' x 3!16' clear, 7 / -. (Also 15' x 12' slightly 
scratched at 3 / -.) 

NEW PRE-SET WIREWOUND POTENTIOMETERS. -6 
different values as used in modern sets, 10/ -, post paid. 

NEW WAXED TUBULARS, 350 v. or above. 3 of each. .001 
.002, .005, .fil, .02, ,05, .1, .5 mF. Total 24 for 5/6, post paid. 

NEW CAN TYPE ELECTROLYTICS 
40-40 mF. 300 v. (1' dia.) 
40 mF. (300 v.)-40 mF. (150 v.)-8 mF. (150 v.)- (l' dia.) 
100 -200 mF. 275 v. (11' dia.) ... ... ... ... ... 
100 -200 mF. 350 v. (2' dia.) ... ... ... ... ... 
100 -200 mF. 25 v. (P dia.) ... ... ... ... ... 
1 mF. 500 v. (Tubular) ... ... ... ... ... ... 
100 -400 mF. 275 v. (2' dia.) ... ... ... ... ... 

Post 6d. on one. Two or more Post Free. 

2/6 
2'9 
56 
76 
13 
1- 
76 
36 

Delivery by return. C.O.D. 2/- extra. Terms : Cash with order 
or one -third down and balance plus 7/6 (up to £7.10.0)'10 four 
equal monthly payments. Balance over £7.10.0, add 1/- in- £/'and 
Day in not more than 6 monthly payments. See special terms for 
&M.-F.M. chassis. All new goods unless stated. Send 6d. for 
16 -page catalogue. 

58A HIGH STREET, CAMBERLEY, SURREY. Tel. 22791 
(Camberley closed Sats.) 
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Phone : Temple Bar 4363. 
Telegrams : Newnes, Rand, London. 
Registered at the G.P.O. for trans- 
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SUBSCRIPTION RATES 
including postage for one year 

Inland - - £1.2.0 per annum 
Abroad - - £1.0.6 per annum 
Canada - - 19s. per annum 

CONTENTS: 
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A Simple Diplexer ... 
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Telenews 
Replacing CR Tubes 
Servicing TV Receivers 
A TV/Radio Changeover 
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115 
116 
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121 
123 
127 

130 

A Field- strength Comparator 136 
Winding Booster Trans- 

formers ... ... ... 139 

Analysing and Servicing TV 
Receivers ... ... ... 

Correspondence ... 
Underneath the Dipole ... 
Your Problems Solved ... 

143 
148 
151 
155 

The Editor will be pleased to consider 
articles of a practical nature suitable 
for publication in "Practical Television." 
Such articles should be written on one 
side of the paper only, and should con - 
tain the name and address of the sender. 
Whilst the Editor does not hold himself 
responsible. for manuscripts, every effort 
will be made to return them fa stamped 
and addressed envelope is enclosed. All 
correspondence intended for the Editor 
should be addressed to : The Editor, 
" Practical Television," George Newnes, 
Ltd., Tower House, Southampton Street, 
Strand, W.C.2. 

Owing to the rapid progress in the 
design of radio and television apparatus 
and to our efforts to keep our readers 
in touch with the latest developments, 
we give no warranty that apparatus 
described in our columns is not the 
subject of letters patent. 

Copyright in all drawings, photo- 
graphs and articles published in 
" Practical Television" is specifically 
reserved throughout the countries 
signatory to the Berne Convention and 
the U.S.A. Reproducion. , or imitation. 
of any of these are therelc -e expressly 
forbidden. 

TELEVIEWS 
THE FUTURE OF TV 

HE charter of the BBC comes to an end in July, 1962, and 
the initial ten -year period of the ITA is scheduled to 
finish in July, 1964. Both of these dates occur within 

the lifetime of the new Parliament and therefore the Postmaster 
General will have the task in the near future of considering the 
development of the whole of Britain's television and radio services. 
However, it is apparent that a large -scale review is needed rather 
than an attack on the problem in a piecemeal manner. It seems 
likely, therefore, that the Government will appoint another 
".Beveridge" committee. Therefore drastic changes in the present 
state of TV and radio seem unlikely for at least two years. The 
Broadcasting Committee of -1949,'presided over by Lord Beveridge, 
was the fourth such committee (1923, 1925, 1935 and then 1949) 
formed to keep official policy co- ordinated with technical develop- 
ments. The 1949 committee was formed " ... to consider the 
constitution, control, finance and other general aspects of the 
sound and TV broadcasting services of the U.K. and to advise 
on the conditions under which those services and wire broadcasting 
should be conducted after December, 1951." 

In January, 1951, the 327 -page report (plus 583 pages of 
memoranda submitted) supported continuance broadly of the 
BBC's monopoly position. There was a majority decision against 
sponsored broadcasting. However, at that time, many expressed 
the view that TV and sound broadcasting in this country should 
not continue its development under the control of a single large 
corporation. Now the ITA has established itself as a powerful 
force in television and, in fact, in the life of the country. It is 
self- supporting and needs no subsidy. It yields to its promoters 
a gross income from advertising of some £50 million per year. 

A new inquiry would face many problems for investigation. 
Among' them would be the question of picture definition. At 
present the standard used in this country is a 405 -line picture, 
but there is no doubt that a change to the more modern and 
more widely used standard of 625 lines would be a worthwhile 
step. However, a change such as this could not be made over- 
night without rendering millions of sets obsolete. Also if a change 
is necessary then a method of carrying it out must be found. 

Any new inquiry would also have to survey the question of 
increasing the number of hours of " air time " for television. 
Both the commercial television companies and the BBC do not 
see why television broadcasting should be limited to some 60 
hours in each week. Unlike the commercial companies, however, 
the BBC would be unable to proceed with increases in broad- 
casting time without receiving a larger income. Presumably the 
Treasury would have to release some of the licence revenue which 
it at present retains. 

Our next issue, dated January, will be published on December 22nd 
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A Simple 
Diplexer 

COMBINE THE OUTPUTS FROM SEPARATE 

BBC AND ITV AERIALS 

NEARLY all modern commercial two -band 
television sets feature a single aerial socket 
which is common to both bands. Such an 

arrangement is ideally suited when a composite 
two -band aerial system is employed with a com- 
mon feeder. Systems of this kind are in use 
mainly in districts within the service area of both 
stations where the local field strength due to 
both transmitters is relatively high. The actual 
aerials in these cases are coupled in such a way 

/OpF J /ÓpF 

Banc/111 
/n LI Out 

Ï 

..r. 
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Fig. 1. -A complete high -pass low -pass filter 
for Band III and BandI frequencies. 

that an impedance match is maintained at the 
point of connection to the feeder, and a reason- 
able isolation ratio between the two frequencies 
involved is achieved. 

Sand 
In 

f 
network 

The Problem of Feeding Two Signals to a 
Common Input 
In districts within the secondary service area 

and in fringe areas it is nearly always necessary to 
erect separate Band I and Band III aerials in order 
to obtain pick -up on Band III equal to that on 
Band I. Excluding brand new installations, the 
addition of Band III means the erection of a Band 
III aerial independent of the existing Band I 
array. 

Since the losses involved in carrying the higher 
frequency Band III signals along the feeder from 
the aerial to the receiver are approximately 
double the losses at Band I frequencies, it is always 
desirable to use extra low -loss feeder on the 
Band III system, even though standard feeder may 
be employed on the Band I installation. For this 
reason it is not good policy to make do with the 
existing Band I feeder to carry the signals in 
both bands (although this is possible as we shall 
see later). The most desirable method calls for 
the use of a separate run of feeder from the Band 
III aerial' to the receiver. 

Two feeders, one for each band, are all very 
well if the set is fitted with separate aerial sockets, 
but this is rarely the case these days. A solution, 
of course, lies in fitting an aerial changeover 
switch or in changing over the feeders when the 
band -switch on the set is changed. Both of these 
methods are inconvenient, and the latter one soon 
results in deterioration of the set's aerial socket. 

It i,, not possible to join together the feeders Of 
two aerials working at different frequencies and 
still obtain optimum results. 

Double Filter Network - 

Avoidance of signal shunting can be achieved 
by combining the signals in both feeders in a 
double filter network. One section of the filter 
has a high -pass characteristic and the other sec - 
tion a low -pass characteristic. Now, if the Band 
III signals are taken to the high -pass section and 
the Band I signals to the low -pass section, very 
little attenuation will occur on the signals passing 
from the aerials into the filters, but considerable 
attenuation will be offered across the outputs of 
the filters to the frequencies of the signals 
involved. For instance. the high -pass filter should 
be designed to pass the Band III signals and 
attenuate the Band I signals, and the low -pass 
filter should be designed to pass the Band I signals 
and attenuate the Band III signals. 

Fig. 1 shows a complete high -pass /low -pass 
filter network and the values of the capacitors. 
Successful networks of this nature have been 
made up by the author on eight -way tag strips, 
using one of the tags as an earthing and fixing 
point. The method of construction is illustrated 

L3 

Bend 111 
In 

8-way 
tag strip 

Fig. 2.- Details of 
the completed filter unit which may 
be boxed up or mounted in this form. Band I In 

in Fig. 2. Here it will be seen that the coils are 
made self supporting. Tinned copper wire of 18 
s.w.g. is ideal and the coils are best formed 
on a rod of fin. diameter. Coils LI and L2 have 
two turns, and coil L3 three turns; the turns 
should be separated approximately the diameter 
of the wire. 

The Problem of Extracting Two Signals from a 
Common Feeder 
In areas of high signal strength where a com- 

bined Band I /Band III aerial might well be in 
use it may be required to extract the two signals 
from the common feeder either to feed to a 
receiver having two input sockets or in cases 
where a Band III converter is used. 

The filter described is quite suitable for this 
purpose: it is, in fact, simply used the other way 
round, that is, the common feeder taken to the 
output terminals and the Band I and Band III 
outputs taken to the appropriate sockets on the 
receiver or converter. 

C 
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EHT Supplies 
No. 2. -EHT FROM THE LINE OUTPUT 

CIRCUITS OF THE TV RECEIVER 

By W. Cleland 

THE circuit of an R.F. EHT supply for an 
oscilloscope was given last month in 
Fig. 5. To avoid having to bring the 

primary and secondary close together, critical 
coupling must be obtained at a low value of coup- 
ling. i.e., the loaded Q's must be high. 

Stray Capacitance 
Although of minor significance, reversing the 

leads of the EHT secondary may also make a 
difference to the performance due to the altered 
disposition of stray capacitance, so it is necessary 
to adhere to the wiring plan intended for a 
particular coil. 

Very close coupling between the windings can 
be obtained without such high Q values if the 
primary is a single -layer coil inside the secondary 
and co- extensive with it in length. Another 
method of reducing leakage inductance is to use 
a ferrite core, although the losses thereby intro- 
duced indicate the use of a low frequency such as 
25kc /s. A high -Q ferrite, i.e., a ferroceramic, is 
necessary. This is the hard material used for 
ferrite aerials and in line output transformers. 
The ferrite used in many tuning coils (which 
crumbles easily) is unsuitable and will not give 
a high output. 

Losses 
At high frequencies a ferrite core becomes 

warm, showing that appreciable losses can occur 
in it. There are many grades of ferrites, some 
almost insulators, and others of lower resistivity. 

It is not necessary to use a core of the closed 
type as in line output transformers. Satisfactory 
results can be obtained with a rod core, since the 
main purpose is to increase the tightness of coup- 
ling. With tight coupling the value of tuning 
capacitance for maximum output becomes much 
less critical, because of the reduced importance 
of leakage inductance. 

Efficiency can be increased by employing Litz 
wire. Dielectric losses can be heavy and have to 
be minimised by using a coil former of low -loss 
material such as polystyrene. Low -capacitance 
windings are necessary. A single -layer primary 
may be possible. but a sectionalised multi -layer 
winding will be required for the secondary. 
Normally it will be wave -wound for minimum 
capacitance and for an even distribution of the 
voltage stresses. 

Grid Drive 
The grid input is not in the least critical, as 

the oscillator works in Class C fashion, and a 
larger grid drive only means the increased accu- 
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A home- constructed tine-output traa,.o;ut_r. 

mulation of bias. However, an excessive erid 
drive might harm the valve. The amount required 
will depend upon the gm of the valve. 

The grid winding should be coupled to the 
EHT secondary rather than directly to the anode 
winding, and sometimes the grid circuit also is 
tuned. This may cause simultaneous oscillation 
at two frequencies, with one predominating. It 
is also possible to dispense with a grid winding 
and to obtain the grid input by means of a very 
small capacitive coupling to the anode of the 
EHT rectifier, secured merely by bringing an insu- 
lated wire from the grid into the vicinity of the 
rectifier. However. a grid winding of a few 
turns is probably to be preferred. 

Regulation 
When carefully designed so that the effect of 

changes of loading on the secondary is minimised, 
an R.F. EHT supply can be arranged to have an 
effective internal resistance of less than 10MS2 
when providing outputs of 10kV or more, for 
loads up to 10012A. Smaller EHT voltages can 
easily be generated with source resistances as low 
as 2MR. 

Control Potential 
If a regulator circuit is to be added to an R.F. 

type of EHT supply, there is little use in applying 
a control voltage to the grid, for reasons that have 
already been given. If. however, the oscillator 
valve is a pentode, the anode current can be con- 
trolled by means of the suppressor grid, through 
diverting more current to the screen grid. A 
negative control voltage for the purpose can be 
derived from a potential divider across the EHT 
supply, via a stage of amplification, with phase 
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inversion in the case of a positive EHT supply, 
a negative reference voltage also being necessary. 

Unless an R.F. EHT unit is a carefully designed 
and tested product, it may prove to have an 
inconstant output. The output may alter con- 
siderably when different valves of a given type 
are each in turn plugged in, or it may increase 
or decrease for a lengthy period after switching 
on. There may even be difficulty in making oscil- 
lation begin. The variations are in part due to 
the reduction of Q with rise of temperature and 
to frequency shift. Ventilation is necessary to 
enable a stable temperature to be reached in a 
Short time. 

22Kí1 

22 
KO 6îV 

LI 
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plates would be consecutive; not forming a single 
deflection assembly as with coils, because of the 
fundamentally different nature of electric and 
magnetic fields. 

In magnetic deflection. even higher voltages are 
produced, but occur during fly -back. These high - 
voltage pulses are unavoidable with the techni- 
ques so far developed for large screen receivers, 
and it is customary to utilise them as a by- 
product for EHT generation, because the 'circuit 
is economical and compact. In this way some 
benefit is derived from what would otherwise be 
entirely a nuisance, since a severe stress is 
imposed upon the insulation of the line output 

00000 -F HT RFC 
/pF /pF 

U25 
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+E/Í ÿ 

/50 
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Fig. 6.- Positive R.F. EHT supply for a picture tube. 

A high- frequency supply is much less dangerous, 
because there is usually only a small amount of 
energy available. In addition, much smaller 
smoothing capacitors will suffice, thus avoiding 
dangerous storage of charge. Owing to the high 
frequency. an electric shock is not experienced if 
the rectifier anode connection is accidentally 
touched, but singes are received on the skin, due 
to dielectric heating. 

The efficiency of an R.F. EHT supply, i.e.. the 
proportion of H.T. power transformed into El-IT, 
can be as high as 30 per cent, at low EHT volt- 
ages. but at higher voltages, half this figure would 
be more typical. However, with - an output of 
only about 1W, the H.T. drain would still be less 
than 30mA at 250V. 

Line Output EHT 
The achievement of uniform focus over a 

wide screen with minimum length of cathode ray 
tube has been made possible by adopting magnetic 
deflection instead of electric. In the latter, high 
saw -tooth voltages produced with the aid of step - 
up transformers would be required, and applied 
to well- insulated plates inside the tube neck. The 

transformer. Most television EHT supplies are of 
this type. 

Surges 
These high voltage surges arise because the 

voltage across an inductance of L henrys is always 
L times the rate (in amperes per second) at 
which the current happens to be changing at that 
particular instant. Thus a rapid change of 
current produces a correspondingly large voltage 
across the inductance, but this cannot exceed 
the voltage of the supply producing it, until the 
supply is switched off, as, for example, when the 
line- output valve is plunged into non -conduction, 
so isolating the line -output circuit. When this 
happens. the current, which during the scan period 
has risen at an even rate to a high value, con- 
tinues to flow, but falls rapidly, now flowing 
entirely into the stray capacitance of the circuit, 
and charging it up to a high voltage. 

This peak is reached half -way through fly -back, 
when the scanning spot would be at about the 
middle of the screen on its return, although it is 
actually blacked out by the synchronizing pulse 
on the grid of the picture tube. 
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Peak Voltage 
If all the -energy in the inductance were trans- 

ferred to the stray capacitance without loss, the 
peak voltage reached would be 

V,: Ip ,AcL ) 
units being amperes, henrys, and farads. 

Due to losses the voltage will be slightly less, 
but the Q -value would have to be very low to 
diminish the voltage very much. With Q =5, 
the voltage is about 85 per cent. When values are 
put in the formula, it is found that a peak of 
several kilovolts can occur at the anode of the 
line -output valve, apart from a subsequent 
step -up. 

The current in the coils reverses as the pulse 
reaches its peak, the stray capacitance beginning 
to discharge back into the inductance to complete 
the first half -cycle of natural oscillation at the 
resonant frequency of the inductance with the 
stray capacitance. 

Duration 
This to- and -fro interchange of energy in the 

L/C circuit cannot, however, be allowed to con- 
tinue beyond the first half- cycle. 
A continuance of the gradually 
subsiding wave of free oscilla- 
tion would correspond to a rapid 
series of traversals of the screen 
by the scanning spot. Instead, the 
longer period of the scan has to 
succeed fly -back, the booster 
diode coming into action at its 
commencement to conduct the 
current at a uniform rate of 
decrease from the coils into a 

reservoir capacitance, so recover 
ing energy to boost the H.T. volt- 
age for the line output valve. 
diode conduction varying with the 
voltage developed across the line- 
arity circuit to produce a 

uniformly changing current in 

the deflection coils. 

Suppression 
As a result of this action, the 

ensuing half -cycle of natural 
oscillation (a negative voltage 
pulse) is suppressed, and onl 
positive voltage pulses are pro- 
duced when the circuit is func- 
tioning normally, and these can 
be used to obtain the steady 
accelerating voltage for the 
cathode ray tube. An EHT 
rectifier is still required, although 
the negative side of the wave is of low ampli- 
tude, because, of course, the difference of 
amplitude is counterbalanced by the much shorter 
duration of the positive pulses, so it would not 
be realistic to regard the EHT diode merely as a 
blocking rectifier, preventing back -leakage 
between pulses. 

Since, as regards amplitude, the voltage wave is 
virtually one -sided, consisting of a series of 
widely- spaced pulses, at a repetition rate of 

10,125c/s, the peak inverse voltage that the 
rectifier has to withstand when its input reverses 
polarity, is only a little more than the pulse 
amplitude itself. whereas with a normal sinusoidal 
input, the peak inverse voltage would be nearly 
twice the input peak, i.e., the peak of the reverse 
half -cycle added to the direct voltage on the 
condenser. 

Advantage 
This suppression of negative half -cycles, gives 

the line output transformer plus EHT system in 
common use a distinct advantage over other 
systems, since the EHT rectifier can be used for 
output voltages nearly twice as high as the maxi- 
mum permissible by other methods, which would 
in the other systems require either a voltage 
doubler or an EHT diode of a higher rating. 

In frame fly -back, the voltages appearing at the 
anode of the output valve are less than a quarter 
of those in the line circuit despite the higher 
inductance of the frame circuit, because the 
current change in vertical fly -back is much less 
rapid, and there is heavier damping since the 
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Fig. 7. -Line output stage for 17in, tube. 

frame output valve conducts throughout the saw - 
tooth cycle. 

Power 
The power required for horizontal deflection 

may be over a hundred times that for vertical 
deflection because of the higher frequency, which 
requires the deflecting energy to be supplied about 
200 times as often. Some of this energy is 
recovered by means of the economy diode. These 
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energy surges are many times larger than the 
energy drawn per cycle by the EHT circuit, and 
the EHT rectifier only " skims off the tops " of 
the pulses. The smaller the fraction of scanning 
power that has to be taken for EHT at full load, 
the better the voltage regulations, because the 
EHT circuit functions more nearly as a peak 
voltmeter with constant output. 

Although the fly -back pulses repeat at line 
frequency (10,125c/s), each is actually the first 
half -cycle of a burst of free oscillation at the 

r e s o n a n t 
frequency of the 
anode circuit. 
This will be 
30kc /s, or more, 
since it sets the 
fly -back period. 

The relatively 
l o n g interval 
between pulses 
tends to make 
the regulation of 
this form of 

Fig. 8.- Typical line 
output transformer. 
The high voltage 

rectifier slung at the top is 
heated by the four - turn 
Minding on the side limb. 

EHT supply poorer than that of other types. A 
regulation of 15 per cent. for a current increase 
from zero to 50µA is typical. 

Line Output Transformer 
The familiar construction of a line output trans- 

former is shown in Fig. 8. The winding supplying 
the deflector coils is on the lower limb, and has a 
step -down ratio of 3:1 from the anode. It uses 
an auto -transformer arrangement to reduce leakage 
inductance to less than 1 per cent., and is wave - 
wound for uniform distribution of the voltage 
stresses with interleaving at about every 100 turns. 

The high -voltage winding is a narrow wave - 
wound coil in order to minimize its self- capaci- 
tance. Its inductance may be as much as 1 Henry 
five or more times that of the primary, and as 
much as 20 per cent. of this will be leakage 
inductance, but this is unlikely to have much 
effect, since the EHT rectifier introduces very 
little capacitance. 

The peak pulse voltages are tabulated in Fig. 7, 
and there is a peak of about 8 volts per turn 
during fly -back. This presents difficulties of 
insulation, in view of the high frequency, and of 
the need to minimize the leakage inductance of 
sections A. B. C which makes thick insulation 
impracticable. Thus wave- winding is desirable, 
especially in transformers for wide -angle 
deflection. 

Valve Cut -off 
The small capacitor C5 feeds back a negative 

pulse to the grid, ensuring that the, line output 
valve does not conduct during fly -back, when the 
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positive voltage on the anode rises to 4kV, which 
is within the maximum pulse rating (5.5kV) of 
the output valve, a type 6CD6G. 

There are other methods of driving the grid 
negative during fly -back, but this one allows the 
output circuit to take control during fly -back, 
while other methods may have a tendency to 
extend the fly -back period, and to make the 
damping less effective, as shown by the appear- 
ance of bars on the left of- the picture. 

The capacitance C6 may be provided by the 
inner and outer graphite coatings of the cathode -- 
ray tube, and may be about 1,000pF. It is in- 
advisable to switch on with the EHT capacitor 
disconnected, as the filament of the EHT, diode 
is liable to disintegrate. 

Heater Insulation 
A disadvantage of the auto -transformer arrange- 

ment is that a pulse of nearly 3kV appears 
between the cathode and the heater of the booster 
diode, since its rather large heater current is 
obtained from the ordinary 6.3 volt line. Although 
some efficiency diodes have cathodes insulated to 
withstand voltages in excess of this, a cathode 
short- circuit to the chassis is likely if a break- 
down should occur elsewhere, and this, of course, 
means an excessive H.T. current before the tele- 
vision set is switched off. 

A four -turn winding heats the small wired -in 
EHT rectifier, and the diode filament should be 
at the right temperature when the picture is of 
the correct width and brightness. When the 
diode is not enclosed, the glow can be observed 
and compared with that obtained when a similar 
rectifier is heated from the 6.3 volt line supplying 
the other valves. With a small beam current, 
some latitude in the heater voltage is permissible 
(as much as ± 15 per cent.), but if grossly under - 
heated, the cathode could soon lose its emission. 

Metal Rectifiers 
When delivering heavy currents at low voltages, 

metal rectifiers can give a better performance 
than valves, but their reverse resistance is much 
lower, and thermionic rectifiers are therefore more 
suitable for low currents at high voltages. There 
are, however, special 0.4mA pencil rectifiers (the 
36 EHT type) which can be used in some circuits 
as substitutes for valve rectifiers, although their 
length is much greater. Pencil rectifiers of the 
1mA type are less suitable for picture tube sup- 
plies. For example, one rectifier of this type has 
a back leakage of 1.5µA under a reverse potential 
of 800V. rising to 15µA at 1.6kV, so the back 
leakage must be considerable when it is used (as - 

it can be) to rectify 3kV pulses. Metal rectifiers 
also have a larger capacitance, and are unsuited 
to radio frequencies. 

There are difficulties in adding a regulator to a 
fly -back type of EHT supply without affecting 
the width of the picture. One method has been 
devised using an extra value in a variable loss 
circuit. Special Metrosil EHT resistors are also 
manufactured for stabilising EHT voltages. These 
are rated to pass 60µA at the working voltage 
-!- 21 per cent. and are obtainable for voltages 
between 7 and 16kV. 

(To be continued) 
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Television Receiving Licences 
THE following statement shows 

the approximate number of 
Television Receiving Licences in 
force at the end of September, 1959, 
in respect of television receiving 
stations situated within the various 
Postal Regions of England, Wales, 
Scotland and Northern Ireland. 

Region 
London Postal ... 
Home Counties 
Midland 
North Eastern .., 
North Western 
South Western ... ... ... 
Wales and Border Counties ... 

Total England and Wales 
Scotland ... 
Northern Ireland ... 

Grand Total ... 

Total 
1,738,816 
1,271.422 
1,497,050 
1,590.012 
1,320.231 

798,916 
578,890 

8,795,337 
803.321 
119,814 

9,718,472 

Developments in Electronics 
IN his lecture at the 1959 Con- 

vention of the Brit.I.R.E. 
on "Television Engineering in 
Science, Industry and Broadcast- 
ing " earlier this year, Dr. 
Vladimir K. Zworykin looked 
ahead to ways in which elec- 
tronics would play a part in 
three important, widely 
separated fie 1 d s- Medicine, 
Transport and Public Affairs. 

Electronics in Medicine. - 
The developments in electronics 
fcr medical research include the 
so- called radio pill for transmit- 
ting pressure variations from 
within the gastro -intestinal tract 
of a patient to an external radio 
receiver, and the use of " pace- 
maker pulses " to stimulate the 
muscles of the heart. The 
ultra -violet colour translating 
television microscope will find 
increasing use in the examina- 
tion of tissue in biological 
research. 

Electronics in Transport. - 
Road accidents are becoming 
increasingly serious in many 
ccuntries and a system is being 

developed for the elimination of 
the human element in the con- 
trol of traffic. A series of wire 
loops would be embedded in 
the highway, so that the move- 
ment of a vehicle over the loops 
produces electric signals. The 
signals can be used to actuate 
warning lights at the side of 
the road if there is traffic 
dangerously near in the same 
lane. 

Electronics in Public Affairs. 
-Finally the use of the 
existing telephone system in 
conjunction with data handling 
equipment to record the opinion 
of all voters on issues of 
national importance. Individual 

telephones would incorporate a 
switch mechanism which would 
be operated by the voter. At 
the end of the specified voting 
period interrogating pulses from 
the local telephone exchange 
would record his decision and 
the results of the counts of all 
exchanges would then be 
similarly transmitted to a central 
station. 

Sweden's Radar Defence 
System 

SWEDEN is to have an air 
defence system embodying 

new and secret automatic elec- 
tronic techniques which, it is 
claimed, will make it far more 
effective than any other in 
existence today. It provides for 

The American TV and radio commentator Edward R. \furrow gave the 
second of the Granada Lectures series on ITV recently. Morrow's subject 
was " Television and Politics." He said : " The eye of the camera should 
pursue the politician to the very limits of privacy and decency. When the 
politicians complain, as they have in several countries, that television turns 
their proceedings into a circus, it should be made clear that the circus was 
already there. " Television has merely demonstrated that not all the performers 

are well trained." 

www.americanradiohistory.com

www.americanradiohistory.com


122 

instantaneous action against 
enemy attack. 

Although security forbids a 
detailed description, it can be 
said that the heart of the system 
is a very high speed computer 
which solves a large number of 
interception problems simul- 
taneously and enables the 
defence weapons - fighters, 
guided missiles, and other anti- 
aircraft devices to be brought 
into action at precisely the right 
instant. Black- and -white and 
colour television and automatic 
information -dissemination tech- 
niques also play an important 
part in the system: 

The Swedish Air Defence 
System has been evolved by 
scientists and engineers of 
Marconi's Wireless Telegraph 
Co. of England and their 
opposite numbers in the Swedish 
Air Force, working in the closest 
collaboration. The initial con- 
tracts for the design and supply 
of the electronic equipment, 

hich are to the approximate 
value of £1.500,000, have been 
awarded to Marconi's via their 
Swedish associates Svenska 
Rúdioaktiebolaget. 
BBC's New Peterborough 

TV Station 
WEN the BBC's new tele- 

vision station near Peter- 
borough was brought into 
service on Monday October 5th, 
viewers in the Peterborough 
area found that, as a .result of 
the very much stronger signal 
which the new' station was pro- 
viding. Channel 5 as compared 
with the signal from Sutton 
Coldfield on Channel 4, receivers 
in some cases would not continue 
to function satisfactorily on 
Channel 4. This was not the 
fault of the receiver or of the 
transmission, but is due entirely 
to the strong local signal from 
the new station. The BBC 
recommend, therefore, that 
viewers should take advantage 
of the greatly improved recep- 
tion from the new station by 
having receivers and aerials 
suitably adjusted by their radio 
dealer for reception on Channel 5. 

Television in Nigeria 
THE Western Nigerian House 

of Assembly has passed a 
bill establishing television and 
broadcasting services in the 
Western Region. Western 
Nigerian television will not only 
be the first television network in 
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Nigeria, but the first and only 
television network in Africa 
originating entire programme 
schedules. The first commercial 
radio network in Nigeria which - 
will cover the entire Western 
Region will be inaugurated in a 
a few months. 

expected to cover the whole of 
Somerset. Devon and Cornwall 
west of a line from Weymouth 
to Bridgwater with the excep- 
tion of a narrow belt some ten 
miles in width along the north 
coast from Barnstaple to Bridg- 
water. The number of people 

A Marconi three -camera telelision outside broadcast vehicle being loaded 
aboard M.V. " Port Montreal " at King George V Dock, London, en route 
for Hobart. The vehicle is for use at the Australian National Broadcasting 
station there, for which Marconi's have also supplied the transmitters and 

much of the studio equipment. 

Presenting the bill, the 
Minister of Home and Mid -west 
Affairs, Chief Anthony Enahoro, 
told the House that although 
the television and broadcasting 
services were primarily intended 
to develop and expand the 
educational system of the 
Region, commercial advertising 
will be welcomed and the 
services will be run impartially. 
He also stated that the 1,000 
television sets purchased by the 
Government were being installed 
:n schools and hospitals through- 
out the two television areas 
centred on Ibadan and Abafon. 

I.T.A. in South West England 

THE I.T.A. has invited appli- 
cations from groups wish- 

ing to become the programme 
contractor for the South West 
of England. The company 
appointed will be .responsible 
for providing the programmes 
transmitted from the two new 
stations one of which will be 
near Axminster in Devon and 
the other at the edge of Bodmin 
Moor, near Liskeard in Corn- 

all. These stations are 

who will be within the service 
areas of the two stations is 
estimated to exceed a million. 

TAM Surveys Ulster 
FOR every 100 households 

receiving television in the 
Ulster ITV area, there are 83 
with Band III (potential BBC 
and ITV) sets, reveals Television 
Audience Measurements 
Limited. During a recent 
survey TAM field workers 
visited 1,532 households chosen 
by random sample from the 
electorial register. Television 
sets in these homes were 
examined to determine their 
type and to assess the quality of 
reception on both channels. 
According to TAM there are 
308,000 homes in the provisional 
reception area, and 109,000 of 
these are equipped for recep- 
tion from the Black Mountain 
I.T.A. transmitter. An analysis 
of the size of households shows 
that whereas 65 per cent. of all 
hcuseholds had three or more 
people living in them, no fewer 
than 79 per cent. of households 
with Band III are of this size. 
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COSSOR RECEIVERS By H. Peters 

Model 916. Covering 917, 918, 919, 920, 
921, 923, 924, 926, 928, in conjunction 
with notes below. 

U*boxing 
RUN the set for about 20 minutes to soften the 

scancoils (which are usually stuck). Switch 
off. unplug. and remove the back and the 

control knobs. These are retained by two grub 
screws each and the holes are sealed by wax which 
should be replaced on reassembly. Remove the 
two or four loudspeaker wires at the loudspeaker 
end after having noted their connections. Take 
out the two 2 B.A. screws at the top rear corners 
of the chassis and the two more beneath the 
chassis at the back edge. The chassis will then 
withdraw. 

Changing the Tube 
Remove the anode and base connections on the 

C.R.T. and the ion trap magnet. having noted 
its position. Mark the scancoils for polarity and 
direction. Remove the mask and safety glass. 
four 4 B.A. screws holding it to the clamping 
band. Loosen the long 4 B.A. nut and bolt at the 
top of the tube clamping band and withdraw the 
tube forward. supporting the scancoils so that the 
wiring is not broken. 

Model 926 
This differs from the foregoing since the C.R.T. 

assembly is fixed to the cabinet roof and not to 
the chassis. The chassis withdraws in the same 
manner as the 916 after all interconnecting leads 
to the tube cradle have been unplugged. The set 
is then inverted and the tube cradle withdrawn. 
This is done by removing the loudspeaker, and 
the two 2 B.A. bolts clamping the cradle above 
the control spindle holes. Remove the two wood - 
screws (on the same side as the speaker) which 
hold the chassis fixing bracket. take out the two 
2 B.A. screws from the feet of the C.R.T. mount- 
ing bracket and withdraw the tube cradle, tilting 
it so that the tube neck is at the right -hand side 
in order to avoid the speaker fixing screws. and 
to prevent tearing the metal foil cabinet lining. 

Models with Radio (918, 924, 928) 
In general. the main chassis may be removed 

without disturbing the inter- connecting leads pro- 
vided that the cable cleats are slackened. To do 
this, tilt the chassis forward as it is withdrawn 
and arrange to have a box or suitable support at 
the back of the set to rest it on during the tube 
change. 

If you require to take the radio chassis out of 
the case, this may be done by removing the knobs 
and the screw at the top of the sliding part of the 
lid friction bar. Hinge the lid right back so that 

the underside is accessible and remove the four 
4B.A. fixing screws at the extreme ends of the 
chassis. thus releasing the radio unit from the 
cabinet. 

Reassembly 
Reassemble in the reverse order to the above. 

It is important to refit the rubber dust excluding 
ring by refitting the mask and glass to the tube 
clamping band. If the band has broken it may 
be stitched or stapled together. but if it is too 
perished it is well worth replacing. a suitable 
substitute being a strip of plastic foam. Refit the 
ion trap, base connections and anode cap. 

Setting Up 
Adjust the ion trap magnet for the brightest 

possible picture. Check that the picture will focus 
somewhere near the mid -position of the focus 
knob. If it does not the focus magnet has prob- 
ably become over -magnetised with age and needs 
a few soft iron shunts placed equidistant around 
its periphery. A tilted picture may be corrected 
by rotating the scancoils and a suitable tool for 
doing this may be made from an odd piece of 
wood and a small strip of rubber or plastic foam. 
It is not advisable to turn the coils by hand 
whilst the set is running. 

plywood, 

Foam p" /as tic 
or 

sponge rubber 
strip 

Fig. t. -.an improvised scancoil turner. 

To position the picture loosen the three knurled 
locknuts at the back of the focus assembly and 
rotate the two large eccentric washers so that the 
rear focus plate moves at right angles to the tube 
neck. 

Should it be stiff it may be eased with a few 
drops of oil between it and the focus magnet 
pot. and by working it round by hand with the 
set su itched off until it is free. When all adjust- 
ments have been made re check the ion trap and 
re -box the set. 
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Boosting Vibe clamping 
band To boost the tube use a 6.3 volt 

transformer and connect it in place 
of the two previous heater wires. 
These should be taped back, but not 
shorted together. Mains for the 
boost transformer may be taken from 
between chassis and the centre pin 
of the voltage selector panel. 

Boosting Models with Radio 
Some switching arrangement needs 

to be made to enable the tube heater 
to be disconnected whilst the radio is 
being used. The simplest way is to 
use a " Nuray " or similar trans- 
former with a 6.3 volt primary which 
may be energised from the existing 
switched winding which feeds the 
tube heater. 

Model 927. Covering 929, 930, 
930T, 931, 932, 933, 934 

Unboxing 
Unsolder the loudspeaker leads, 

disconnect C.R.T. base, EHT con- 
nector, and scancoil plug. 

Disconnect the braiding between 
chassis and cradle at the chassis end, 
refitting the bracket which supports 
one end of the mains dropper. 
Should a " hook -up " be desired 
whilst both chassis and cradle are out 
of the set this braid should be recon- 
nected to prevent EHT voltages 
developing between the two. Release 
the control panel by twisting the side 
clip and remove the four screws 
securing the underside of the chassis 
to the cabinet. The chassis will then 
withdraw. The cabinet should next 
be laid face down on 
a soft cloth, the 
position of the scan - 
coils and ion trap 
noted and the ion 
trap removed. On 
12in. models remove 
the two 2B.A. bolts 
holding the focus 
gantry and slacken 
off the two 2B.A. 
bolts -and bushes at 
the bottom of the 
tube mask and turn 
the clamping clips at 
right angles. The 
tube cradle will then 
withdraw. 

On the 14in. and Fig. 3. -Base connections of 

17ín. models the the loin. Cossor 108K ion 
trap triode. 

focus gantry bracket 
is fixed to the side of the cabinet by two 4BA. 
bolts, which should be removed and the clamp- 
ing ring is secured to the front of the cabinet 
by four 2B.A. screws which should be removed. 
The C.R.T. cradle may then be lifted out. 
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Tube clamping bolt Top mask 
clamping screws 

Focus 
magnet 

Picture 
positioning 

Posit /on/ng 
lock 

Picture 
positionin 

/on 

moaggngt 

Remove bolts from here 
to withdraw chassis 

E.H.7 Cap 

Ill 

Cathode 

Grid 

Fig. 2.- Cossor 916 ; rear view of chassis. 

Replacing the C.R.T. 
Remove the four 4B.A. bolts holding the mask 

to the tube clamp and then slacken the clamp. 
The tube will then withdraw. Thoroughly clean 
before replacing in the reverse order, re -box 
and switch on. 

Setting Up 
Adjust the ion -trap magnet for the brightest 

possible picture and correct tilt by rotating the 
deflector coils, which should incidentally be 
mounted hard up against the tube bowl. With the 
focus lever upright, the three thumbscrews on the 
focus magnet are rotated (a) in the same direc- 
tion until focus is obtained (b) in different 
directions until the picture is positioned centrally 
on the screen. The ion -trap magnet, focus and 
positioning adjustments are dependent upon each 
other so the sequence should be repeated several 
times until no further improvement results, 

The 14in. and 17in. models have a later type 
of focusing system which uses a rotating metal 
disc for picture positioning. To shift the picture 
in one direction the disc is rotated, to shift it 
at right angles the disc is tilted by means of the 
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thumbscrew and spring. This unfortunately 
generally ends up in a position from which it 
cannot be adjusted without placing the knuckles 
squarely across the 21A6 anode. 

It is noted in passing that the tube on these 
receivers can hold its EHT charge for a surpris- 
ingly long time and it pays to discharge the EHT 
connector more than once before handling the 
tube. 

Boosting 
To boost the tube. use a 6.3 volt transformer 

and mount it on the woodwork. Connect its 
boosted secondary to pins 1 and 12 of the tube 
after having removed the existing heater wires 
and shorted them together. Mains for the trans- 
former may be obtained from between chassis 
and the large pin of voltage selector " A ". 

Model 937. Covering 939, 939F, 942 
Dismantling 

Remove the cardboard back and bottom, the 
fours control knobs, and unclip the side panel 
of four preset controls. Unsolder the loudspeaker 
and remove the inter -connecting leads from 
C.R.T. cradle to set. These comprise the C.R.T. 
base connector, scancoil plug. 
and EHT lead and copper 
braid (the two latter being 
mare accessible once the 
chassis has been loosened and 
withdrawn a few inches). 
Remove the four chassis 
retaining screws and withdraw 
the chassis. 

Lay the set face down and 
unscrew the four large 2B.A. 
bolts at the front of the C.R.T. 
cradle and the two 4B.A. bolts 
at the rear which attach the 
back end of the cradle to the 
cabinet. Withdraw the cradle 
carefully to preserve the metal 
foil around the cabinet. 
Remove the ion trap and 
then the focus gantry. This 
is done by unscrewing the 
scancoil " tilt " screw, slacken- 
ing the four 4B.A. nuts on 
the focus magnet bracket and 
removing the two 4B.A. nuts 
which secure each side of the 
gantry to the side plates. 
Turn and remove the focus 
assembly, then the rubber 
wedge and then the scancoils. 
The tube can then be removed after the 4B.A. 
nuts at each side of the clamping ring have been 
removed. 

Tube 
clamping 

band 
and screw 

Tube 
cradle 
rear 
support 

Focus 
/ever 

Picture 
positioning 
screws (3) 

/on 
trap 

magnet 
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the positioning by means of the rotating collar 
and the front of the focus magnet. This assembly 
is similar to that on the 930 series, which is dealt 
with in the preceding paragraph. 

Boosting 
To boost the tube heater a 6.3 volt transformer 

is required, its boosted secondary being taken to 
pins 1 and 12 of the tube after the previous 
wires have been removed and shorted together 
and taped off. Mains for the booster is avail- 
able on the set side of the on /off switch, or more 
conveniently between chassis and the thick pin of 
voltage adjustment plug " A ". 

Model 938 and 938F 
These are the 14in. versions of the 937 series 

and follow closely upon that receiver's construc- 
tion. There is no preset panel to remove from 
the side when unboxing and the C.R.T. cradle 
differs constructionally from the 937. The 
clamping band around the front of the tube is 
attached to a wooden bar across the bottom of 
the tube. which is adjustable to an extent sufficient 
to position the tube correctly in the mask. The 
two 2B.A. bolts securing this wooden bar to 

I N / 
%' 

/° 
- i'' 

)d 

'=:,(:), 

1 -,..---, 

® 

i 

Fig. 4.- 

Reassembly 
Thoroughly clean all parts, including inside 

the cabinet before replacing in the reverse order. 
Reconnect all the inter -connecting leads to the 
chassis, including the loudspeaker, apply signal 
and switch on. Adjust the ion trap for maximum 
illumination of the screen, then focus the picture, 
straighten it with the " tilt " knob and correct 

Cossor 927 ; rear view of cabinet and chassis. 

the cabinet should be removed, as well as the two 
4B.A. bolts at the back of the cabinet which hold 
the cradle to the cabinet sides. The tube cradle 
will then withdraw, and the tube can be removed 
therefrom after the clamping band is slackened. 

Reassembly 
As for the 937 (except that the rubber dust 

seal may be tricky to fit as it has a tendency to 
roll forward at an awkward stage of reassembly). 

It may be held back temporarily with sticky 
tape until the tube in is position when it may 
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be released to roll forward and seal the gap 
between tube and mask. 

Boosting and Setting Up 
The information given for the 937 applies. 

Screen Cleaning 
On all the preceding models this involves dis- 

mantling the set. In the 916 series the safety 
glass removes with the chassis but from the 927 
onwards it remains loose in the cabinet. It is 
for this reason that the set must be kept face 
downwards whilst the tube cradle is removed. 

Model 934 and 944 
These sets are similar in many respects to the 

938, but have a detachable front, through which 

Tube 
c /amping 

bend 
Spring 

(to earth 
graphite 
coating) 

Tilt 
adjustment 

Picture 
positioning 

Fig. 5.- Cossor 945 ; chassis with cabinet removed. 

the chassis withdraws after being loosened. 
Screen cleaning is as for the 946 below, and 
once the chassis is withdrawn the tube may be 
changed by removing its EHT connector, ion - 
trap magnet and base connector and withdrawing' 
it forward from the chassis. 

Model 946 
To replace the tube proceed as for model 937. 

To clean the screen, remove the four decorative 
screws at the side of the cabinet front frame. 
The front frame will lift off enabling the safety 
glass to be picked out for cleaning. 

Setting Up and 'Boosting (943, 944, 946) 
The instructions for setting up and boosting the 

tube are as given in the 937 paragraphs. 

Models 945, 945F and 947 
These are the two " Quick Service " models in 

which the cabinet lifts off the chassis. 

Dismantling 
Remove cabinet back, turret and volume knobs. 

Remove the escutcheon screws and unplug the 
loudspeaker. Remove the two 2B.A. bolts at 
the rear of the chassis and lift the cabinet up 
and forward clear of the chassis. 

Replacing the C.R.T. 
Remove EHT connector and tube base con- 

nector, mark and remove ion -trap magnet. 
Slacken the four 4B.A. screws holding the focus 
assembly and loosen the tube clamping band. 
Withdraw the tube forward. When reassembling 
ensure that the front of the tube face is forward of the chassis edge by 11in. on 17in. sets and 
2 3 /16in. on 2lin. sets. 

Setting Up 
Adjust the ion trap for maximum brightness. 

" Tilt " is corrected by the thumbscrew on top of the scancoils and picture positioning by the shuffle 
plate immediately in front of the focus magnet. 

Boosting 
Boosting follows the lines of previous A.C./ D.C. models. The 6.3 volt winding of the boost transformer being taken to pins I and 12 of 

the tube after the previous wires have been shorted and taped together. Mains for the trans- former primary can be picked up between chassis 
and the thick pin of voltage plug " 

Printed Circuit Model 948 
Unboxing 

Remove the back (four screws) and the four 
control knobs. These are grubscrewed on to the spindle and the heads of the grubscrews are covered with wax, which must be replaced on 
reassembling. Remove two screws from under- 
neath the cabinet and two inside the top of the cabinet. The cabinet will slide off forward when the loudspeaker, and later on the neon lamp, 
have been disconnected. 

Changing the Tube 
Remove the base, EHT connector, ion trap and picture centring magnet. Lay the two latter well 

away from steel objects and each other. Slacken 
off the strap around the tube bowl, check that 
the tilt adjustment is tight, and withdraw the 
tube forward. 

Reassembling 
The tube is easier to replace if it is twisted 

gently as it is eased into the supporting grommet, 
and the EHT connector is fitted better when the 
tube is about an inch from home. 

Setting Up 
Replace the picture centring magnet, and ion - 

trap, and tube base. Switch on and apply a 
signal. Adjust the ion trap for maximum bright- 
ness and then adjust the picture positioning 
magnet to centralise the picture on the screen. 

.,(Continued on page 138) 
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No. 51.-THE PHILCO A1497, A1800 AND A1810 

TE A1497 is a 14in. table model, the 1800 
a I7in. table model and the 1810 is a 17in. 
console with doors. 

Circuit 
These are dual band receivers with A.G.C. 

derived from the sync separator circuit and a 
separate sensitivity control which can be shorted 
for Band III operation where the difference 
between the signals is excessive. A contact- cooled 
metal rectifier is used for H.T. and this, together 
with the surge resistors, R74 -75A. form the " weak 
links" which provide the usual trouble spots. 
More will be said of this later. The circuit design 
is simple and straightforward. making fault 
tracing and general servicing comparatively easy. 
The turret tuner is of the original Cyldon type 
with provision for shorting the sensitivity control 
on Band III by linking connections C and D on 
the Band III aerial coil biscuit. 

Points to Note 
The H.T. feed to the vision and sound I.F. 

stages and the turret tuner is decoupled by a 

HTf 

By L. Lawry -Johns 

16/ F capacitor and a 4702 resistor (C23 and R22). 
Any interaction between sound and vision (hum - 
on -sound and sound -on- vision too severe to be 
due to improper tuning) should direct attention 
to this capacitor. Also a short in the early stages 
will result in R22 becoming either O.C. or 
severely overheated and presenting a charred 
appearance. It is also of interest to point out that 
R22 is shown as such in the volumes of " Radio 
and Television Servicing." although other refer- 
ences differ. All valve and component references 
in this article are taken from the maker's sheet 
and the above servicing volumes. 

Heater Chain 
A pilot lamp is incorporated, rated at 3V, 

115mA. and is shunted by a 1512 resistor (R72). 
This completes the heater chain to chassis instead 
of the tube heater and this is a point worth 
bearing in mind. 

Both line and frame timebases employ triode 
blocking oscillators. Scanning coil connections 

L2/ MR/ P75.4 758 P76Á 
600 600 

P768 lion 

T70 
00pF 6ÓjjF 

N6 V/3 V6 

/5 
Pilot 
lamp 

P71 

470 F 
DC Fuse 

200 
/ 

2 
245 

228 

F2 

CZBA 
P73 
4700 

V2 VI V9 V8 V7 V3 V4 VS VIO VII V12 V/5 

D E F Capacitors A -F 
ore 004uF each 

T 

Ma/ns 

11g. 1. -H.T. and heater circuits (V16 is the C.R. tube). 
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plug into sockets on top of the 
central frame output transformer. 
Viewed from the rear the two 
right -hand side sockets are for 
the line coils, the left -hand side 
socket is a chassis connection, 
whilst the two remaining are the 
frame coil sockets. There are two 
fuse sockets or holders but only 
one fuse is normally fitted (F2), 
the other (FI) being for use on 
D.C. mains only, the socket being 
wired across the H.T. metal 
rectifier. FI is the right -hand 
holder as viewed from the rear. 
When a fuse is fitted in this socket 
it should be rated at 500mA, with 
the D.C. mains polarity ascer- 
tained and a three -pin mains plug 
used to prevent reversal. F2 is 
rated at 1A and is the normal 
mains fuse in series with the live 
side of the input. 

The C.R.T. is a Brimar C17FM 
(17in.) or CI4FM (14in.). The 
heater is rated at 12.6V, 0.3A. 

Common Faults ERg 
The most common symptom is 

PP 

Fig. 2. -Plan view of chassis. 

V7 LIS V3 Li 

e 
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Fig. 3. -Line timebase circuit. 
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no sound, no vision, all heaters glowing normally. 
This is the normal indication of an open- circuited 
metal rectifier and this is often the correct diag- 
nosis, but it is also important to check the A.C. 
input to the rectifier. If the full mains is being 
applied to the negative ( -) end of the rectifier it 
can be changed with confidence, but if no voltage 
is presént, R75A will almost certainly be found 
open- circuited. If in doubt, set mains plug to 
228V which should restore the missing voltages 
if R75A is at fault. If this action does not 
restore working conditions, suspect R74 which 
is a wire -wound resistor under R75. Once the 
defective resistor has been located, return the 
voltage selector to its proper position. Failure 
to do this will result in more rapid wear of 
the valves and tube. If R75A is defective wire 
a 3(f2, 5W resistor across contacts 2 and 3 on 
the mains selector panel. If R74 is defective, 
replace it in the position it now occupies. If the 
metal rectifier is defective, replace with a type 
FCI01 (direct replacement); alternatively, drill 
fresh holes and fit the larger FC31 or leave the 
rectifier where it is and fit an RM4B in the space 
just behind the contrast control. 

It will also. be necessary to fit a new or addi- 
tional metal rectifier if the H.T. line voltage 
falls below 200V as evidenced by lack of width, 

2 
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i.e., the sides of the picture close in although the 
width control is at maximum. 

Other Causes of Lack of Width 
Although the metal rectifier can be suspected 

when the width fails, if the H.T. voltage is 200V 
or over. the cause must be looked for elsewhere. 
Normally the 50CD6G (V 12) will be found low. 
If the valve is in order, however, check the 
ECL80 (V11) and the setting of VC5 (line drive). 
Less likely causes are R65, 12k12 (changing in 
value) or V15 (PY83) losing emission. 

No Picture. Sound O.K. 
Advance brilliance control (second from right 

at rear). If there is no raster resolved, remove 
rear cover to ensure that (a) the tube heater is 
glowing (b) that the line whistle is audible and 
(c) that the R12 (EY51) on top of the (left -hand 
side) line output transformer is working. The 
heater glow should be visible. In practically 
every case the tube heater will be glowing and 
the line whistle will be audible. This leaves 
trouble with the R12. If its heater is out, check 
for a spark at the left -hand side or single -wire 
end. A healthy spark should leap to the offered 
blade of a screwdriver. 

(To be continued) 
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Fig. 4. -Frame timebase circuit. 
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TV /Radio 
Changeover 

Device 
USE THE SAME OUTPUT TRANSFORMER 

FOR TV AND RADIO 

By J. B. WiIImott, A.I.P.R.E. 

IN a great many homes today, the TV receiver 
provides the main part of domestic entertain- 
ment, and the radio receiver is placed in some 

unobtrusive corner of the living -room, or possibly 
suffers the indignity of banishment to the kitchen. 
Frequently the receiver is of archaic pattern and 
both from the aesthetic viewpoint and that of 
standard of reproduction, leaves much to be 
desired. There are, however, many occasions 
when the ready availability of the alternative 
sound programme is desirable, and particularly 
when the first novelty of TV has faded, the home 
constructor may well contemplate the installation 
of a new radio receiver of modern appearance 
and performance. Undoubtedly, a primary con- 
sideration must be choice of suitable cabinet 
housing, and while first thoughts may lie in the 
direction of miniaturisation, there are drawbacks 
to small receivers, not the least of which is the 
restricted frequency response normally associáted 
with the small diameter loudspeakers- necessarily 
incorporated. 

Two Purposes 
If, however, the TV receiver contains an ade- 

quate speaker unit, there immediately arises the 
possibility of making this speaker serve both TV 

Mains Teke -off 
socket for supply 
to TV Receiver 

A.0 Mains 
Supply 

TV. 

°Radio 

TV Receiver 
Mains lead 

Radio On -Off 
switch 

o 
Primary winding 

of Radio ReceiveMans 
Transformer 

Fig. 2.- Changeover switching for mains supply to TV or 
radio. 

and radio requirements. The advantages to be 
gained from this arrangement are considerable. 

The cabinet housing the radio receiver no 
longer needs to be large enough to house its own 
speaker, frequently the largest single component; 
thus the cabinet can be small in size and of 
simple design. 

There is a worth -while saving in cost, as in 
addition to the simplified cabinet requirements, 

HTt 
line of 

TV 
Receiver 

December 1959 

A.F Input 
from 

previous 
stage 

Chessis (HT ) 
TV 

Recei ve 

T 

ineof 
Radio 

Receiver 

A F Input 
from 

previous 
stage 

ihassis (HT.- 
of Redi T Receiver 

Fig. 1.- Changeover switching for feeding output 
transformer from TV or radio. 

the radio receiver unit requires neither output 
transformer nor loudspeaker; while the only addi- 
tions over and above normal circuit requirements 
are a 4 -pole, 2 -way " Yaxley " type switch, a small 
4 -pin plug and socket connector, and about 1 yard 
of 4-way flex. 

Requirements 
Looking at the scheme from the theoretical 

angle, the requirements are that with the change- 
over switch set to " radio ", the mains power 
supply must be fed to the input of the mains 
transformer (preferably via the normal on /off 
switch, frequently combined with volume or tone 
control) of the radio receiver unit, and at the 
same time. the " common " output transformer 
primary winding (situated on the TV receiver 
chassis) connected between the H.T. positive line 
and output valve anode of the radio receiver. 
When the switch position is changed to "TV ", 
the requirements are that the mains supply be 
fed into the mains lead of the TV receiver (again 
via the on /off switch provided on the latter), and 
simultaneously that the output transformer pri- 
mary is connected between the H.T. positive line 
and sound output valve anode of the TV receiver. 

Radio Unit 
It is not proposed within the scope of this 

present article to describe in detail the construc- 
tion of the radio receiver unit, since this may 
take practically any form which the home con- 
structor favours; numerous designs have been 
published in PRACTICAL WIRELESS. The only 
departures from standard practice are that, first, 
the output transformer and speaker unit normally 
featured are omitted (and their places taken by 
the existing similar components in the TV 
receiver), and secondly, space must be provided 
on the radio chassis for the additional control 

(Continued on page 133) 
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RECORD PLAYER 
RP4 79/6 
Stylish cabinet by famous manu- 
facturer. Cloth covered in contrast- 
ing colours (red and grey). Grilled 
front controls panel. Size 15 x 19 x 
87ín. deep. Beautifully made. A 
cabinet you can be really proud of. 
Takes 4 -speed B.S.R. Autochanger. 
6!.in. round or 7 x 4in. elliptical 
speaker. Room for any amplifier 
of your own choice. Carr. & Ins. 4/6 

CABINET REPLACEMENT 
RE -BUILT 
T V TUBES 
12 months' full guarantee. 

CASH PRICE £8.10.0. 
All sizes except 10in. Completely re -built gun assembly, new 
cathode, heaters, etc., giving the high standard required for long 
picture life, quality and value. Carr. and Ins. 15/6. 

OR Yours for 8/6 initial payment (plus 
carr. and ins.) and 19 weekly payments 
of 8/6. 

A beautifully styled cabinet. 
Made by afamous manufacturer. 
In polka dot cloth with clipped 
lid and carrying handle. Size 
16 x 14; x BSin. deep. Will 
take B.S.R. Monarch 4 -speed 
Autochanger and 7 is 4in. ellip- 
tical speaker and most of the 
modern portable amplifiers. 
Carr. and Ins. 4/6. 

SUPER CHASSIS 
79/6 5 valve superhec chassis 

including 8io. P.M. speaker 
and valves. Four control knobs (tone, volume, tuning w /change 
switch). Four w /bands with position for gram. p.u. and extension 
speaker. A.C. Ins. Carr. 5 6. 

17" TV 19 G N S Cash Price 

Elegant cabinet, cloth covered in grey 
or red with sunken control panel and 
speaker fret. Size 13 x 17 x 8in. deep. 
Takes a B.S.R. Monarch 4 -speed Auto - 
changer ; 7 x 4in. elliptical speaker and 
mdst of the modern portable amplifiers. 
.Carr. and Ins. 4/6. 

Many other types and sizes of beautifully designed 
cabinets in stock at prices from 39 6 -79 6. 

WORLD'S FINEST AUTOCHANGER ! 

U.A.8. B.S.R. MONARCH 4 -SPEED AUTO - 
CHANGER, £6.19.6. 
U.A.12. Latest B.S.R. MONARCH 4 -SPEED 
MIXER, £8.9.6. 
COLLARD CONQUEST 4 -SPEED AUTOCHANGER 
£6.19.6. 
COLLARO CONQUEST STEREO AUTOCHANGER, 
11 Gns. 

Carr. & Ins. on above 5 6. 

PORTABLE AMPLIFIER MK, D.1 59/6 
12 months' guarantee. 

Brand new. Latest design with printed circuit. Dimensions 7 x 
21 x 5in. A.C. only. Mains isolated. 2 -3 watts output. Incor- 
portating EL84 as high gain output valve. Volume and tone con- 
trols. Knobs 2/6 extra. P. & P. 3/6. 

PORTABLE AMPLIFIER MK. D.3 89 6 

De luxe model. Printed circuit. Latest -design. Dimensions 
7 x 21 x Sin. A.C. only. Mains isolated. 3 -4 watts output. Incor- 
porating the latest ECL82 triode pentode output valve giving 
higher undistorted output. Volume, treble and bass control. 
Knobs 3/6 extra. P. & P. 3/6. 

EXTENSION SPEAKERS 
Polished oak cabinet of attractive appear- 
ance. Fitted with Bin. P.M. Speaker W.B. 
or Goodmans of the highest quality.. 
Standard matching to any receiver (2 -5 
ohms). Switch and flex included. Ins. and 
Carr. 3/9. 

IDEAL FOR STEREOPHONIC SOUND 

P.M. Speakers, 8 9. With O.P. Trans. fitted, 
10 -. 
bin. P.M. Speakers, 12 6. Post 2;6. 
7 x 4in. Elliptical Speakers, 19;6. 
91 x 4gin. Elliptical Speakers, 22/6. Post 2/9. 

19/9 

OR 20/7 initial payment and 19 

weekly payments of 19/11. 
OR II/1 initial payment and 35 
weekly payments of 11/1. 
(4 weekly payments in advance plus 
carr. and ins. 30/ -) 

FEATURES 
* Beautiful latest finish cabinet in 

contemporary style covered and 
washable. * Polished legs 18in. Optional extra 
for 25 -. * 17in. Rectangular Tube. Guaran- 
teed fully for 12 months. 

* 12 channels " Turret Tuned " -ITV, BBC. Extra coils at 
only 7.6 a pair (with order). 

* Chassis. 14 B.V.A. valves -Salvaged but reconditioned and 
guaranteed 3 months. 

Due to overwhelming demands, some delay may occur. Please 
enquire when ordering. 

SOLO SOLDERING 12/6 
TOOL 

110 v., 6 v. or 12 v. (special adaptor 
for 200/250 v. 10/- extra). Automatic 
solder feed including a 20ft. reel of 
Ersin 60/40 solder and spare parts. 
It is a tool for electronic soldering or 
car wiring. Revolutionary in design. 
Instantly ready for use and cannot 
burn. In light metal case with full 
instructions for use. Post 3;6. 

HOME RADIO 79/6 
A.G. /D.C. Universal mains 5 valve octal superhec. 3 waveband 
receiver can be adapted to gram. p.u. In attractive wooden 
cabinet 9j x 18) x Win. )in. Ins. and Carr. 4/6. 

MAINS TRANSFORMER 7;9 
Primary 200 -250. Secondary 300 -0 -300. 6 v. 3.3 amps. P. & P. 1/9. 

MAINS TRANSFORMER 3 9 
Primary 200 -250. Secondary 250 -0 -250. 6.3 at 3 amps. 5 volts at 
2amps. P. & P. 2.3. 

FRAME OUTPUT TRANSFORMER 1,9 
500 ohms primary. 18 ohms secondary. P. & P. 1'6. 

660.3. DUKE & CO ( E.12.) 

621/3, Romford Road, Manor Park, E.12. 
Deferred terms to suit all pockets -Monthly credit terms or 

weekly easy payments, details on request. 
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D.C. OSCILLOSCOPE 
A.C. MAINS 200 -250 VOLTS 

SIMPLIFIED SERVICING 
PROBLEMS WHEN USING 

*s 

THE 
' TESTGEAR' SCOPE 

3in. D.C. OSCILLOSCOPE 
.:. -... .,, Engineered to precision stand- * ards, this high -grade instrument 

is made available at the lowest 

4 4 
possible price, incorporating 
he essential features usually 
,,sociated with luxury instru- 

ments. 
r.a' This " SCOPE " will appeal 

particularly to Service Engin- 
eers and Amateurs. A high gain. 
extremely stable differential 

l'-amplifier Provides ample sensitivity with A.C. 
or D.C. inputs. EsperlaiIy suitable tor measurement of transis- 
tor operating conditions where maintenance of D.C. levels Is 
of paramount importance. Push -pull X amplifier Fly -back 
suppression ; Internal Time -base Scan Waveform available for 
external use ; pulse output available for checking T.V. Line 
/hP 'transformers, etc. ; Provision for external X I/P and CRT. 
Brightness Modulation. Size 10in. high. 61in, wide. 9in. deep. 
Wgt. 111 lbs. £15.15.0. Plus P. & P. 7/6, or 30 /- deposit, plus 
P. & P. 7,6 and 12 monthly payments of 26/6. 

FULL 12 MONTHS' GUARANTEE INCLUDING 
VALVES AND TUBE. 

WOLSEY 3- ELEMENT FOLDED DIPOLE 
I.T.V. Aerial less mounting bracket for External use, complete 
with 12 yds. of coaxial cable, 15/- ; 4 element, 17 6 ; 5 element. 
251 -. P. & P. on above. 3/6. 

E.H.T. Smoothing Condenser 500 p.f., 18 KV. D.C. 1/6. 
working, 

LINE E.H.T. TRANSFORMER 
By famous manufacturer. 14 Kv. Complete with built -in line 
and width controls. Winding for EY51 Rectifier. 19/6 P & 2,6. P s 

13 CHANNEL TUNER 
ì4 to 38 Mars complete with PCF80 and 
PCC84. These have been removed from 
hassis. 

23/- complete with knobs. 
P. & P. 3/6 extra. 

16-19 Mc is complete with knobs less valves, 
13/ -. Plus P. & P. 2,6. 

SIGNAL GENERATOR 
86.19.6 or 25/- deposit and 6 
monthly payments of 21/6. 
P. & P. 5/- extra. Coverage 
100 Kc /s -100 Mc /t on funda- 
mentals and 100 Mc's to 200 
Me /s on harmonics. Metal 
case loin. x 61ín. x 51in., grey 
hammer finish. Incorporating 
three miniature valves and 
Metal Rectifier. A.C. Mains 
200/250. Internal Modulation 
of 400 c.p.s. to a depth of 30% 
modulated or unmodulated 
R.F., output continuously 
variable. 100 milli- volts, 

C.W. and mod. switch, variable A.F. output. Incorporating 
magic -eye as output indicator. Accuracy plus or minus 2% 

F.M. TUNER UNIT 
Permeability tuned, by famous German manufacturer. Coverage 
88-100 Kc /s. Complete with ECC85. size 4fn. x 2in. x tin. 

25/- P. & P. Circuit Diagram 1; -, 
116. FREE with Unit. 

ALIGNMENT ANALYSER ;C12 
A.C. mains 200 /250V. Provides : 

Wobbulator" (Swept 
Frequency) operation, for 
FM /TV alignment linear fre- 
quency sweep up to 12 Mots. 
From 400 kc /s-80 Mc /s. Capa- 
citance Measurement. Two 
ranges provided 0-60pF and 
0- 120pF. Special Facility 
enables true resonant fre- 
quency of any tuned cet. I.F. 
transformer, etc., to be rapidly 
determined. Cash price 86.19.6, 
plus 5/- P. & P. H.P. terms 
25/- deposit plus 5/- P. & P. and six monthly payments of 21 /6. 

RADIO & T.Y. COMPONENTS (Acton) LTD. 
23, HIGH STREET, ACTON, LONDON, W.3. 

All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.K, 

December, 1959 

TECHNICAL TRAINING 

in Radio, Television 

& Electronics Engineering 

WITH IIcs1 
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. 

These are the Courses ICS offer : 

Radio and Television Engineering - 
Radio and TV Servicing- Electronics- 
Computors and Data Processing- 

... and the Examinations 
A.M.BRIT.I.R.E., City and Guilds Tele -com, 
Tech. Radio Servicing ; P.M.G. 
Radio Amateurs Cert. 

plus 
Learn -as- you -Build 
Practical Radio Course 

A basic course in radio, electronic and electrical 
theory backed by thorough practical training. 
You build a 4 -valve T.R.F. and a 5 -valve superhet 
radio receiver, signal generator and multi- tester. 
Other Learn-as-you-Build radio courses are also 
available. 

Other ICS Courses include : 

MECHANICAL ENGINEERING -MOTOR ENGINEERING 
-FIRE ENGINEERING-CHEMICAL ENGINEERING - 
WOODWORKING- SALESMANSHIP AND SALES 
MANAGEMENT- PHOTOGRAPHY -ARCHITECTURE- 
ART- AGRICULTURE- HORTICULTURE, etc. etc,` 
If subject not shown, state on coupon. 

Post this Coupon TODAY 

For FREE book on Careers in Radio & Television, 
etc., and details of other ICS Courses. 

International Correspondence Schools 
(Dept. 164A), Intertext House, Parkgate Road, 

London, S.W.11. 

Please send book on 

Name and Address Age 

Occupation 12.59a 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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spindle operating the changeover switch, also the 
4 -pin plug and socket connection to the TV 
receiver. Both these requirements are normally 
easy to meet, the switch being fitted to either the 
front or side chassis runner, and the plug and 
socket connections arranged on the rear runner. 

Switch 
The switching is carried out by the use of a 

4 -pole, 2 -way " Yaxley " type switch; 2 poles are 
used to provide switching of the mains supply. 
and the remaining 2 take care of the output trans- 
former switching. Fig. 1 clearly shows the 
theoretical circuit. 

Primary winding 
(thin or stranded 

wires) 

H.T-l- line 

Anode of 
Output valve 

Secondary winding 
(thick so /id wires) 

,'a) 

Fig. 3a.- Connections to output transformer before 
modification. 

Speech coil 
of speaker 

There remains now the problem of wiring in 
this device with the minimum possible disturb- 
ance to the existing TV receiver circuitry. While 
the incorporation of this device does, in fact. 
require very little actual modification, a few 
words of warning are, perhaps, not inappropriate 
at this stage. 

Live Chassis 
A great many TV receivers are of A.C. /D.C. 

pattern, and a number of A.C. only models, using 
a mains transformer for valve heater supplies. 
obtain their H.T. supply by direct rectification of 
the mains supply, and this means that the chassis 
is in direct connection with one side of the mains 
supply. It is, therefore, of great importance to 
ensure that no contact is made with metalwork 
by any of the wiring changes carried out. Also, 
before commencing to work on the TV receiver, 
remove its plug from the mains socket. 

One further point; many firms who supply 
receivers on rental terms will not permit access 
to the interior of their sets, and the same applies 
in the case of many " maintenance agreements ". 
Make sure of your position in this respect 
before undertaking any modifications. 

It will be apparent from the foregoing remarks 
that this switching arrangement can be incor- 
porated in practically any TV of modern design. 
as these utilise permanent magnet speakers of 
normal pattern; a few of the older pattern 
receivers which use mains energised speakers are, 
of course, unsuitable for modification, as in these. 
energisation of the field coil is dependent upon 
the receiver being in operation. Normally the 
whole, or a part, of the H.T. supply flows through 
the field soil for this purpose. 
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TV Wiring 
Turning now to the practical aspect, the work 

to be done on the TV receiver will be first 
described; this will be as detailed as possible in 
order to give maximum possible guidance to the 
less experienced readers. First action is to locate 
the sound output transformer, and identify the 
primary winding tags (or fly -lead connections 
where no tags are present). Examination will 
show that 4 leads issue from the windings of 
the transformer; two of these will be of relatively 
thick solid wire (and will be connected to the 
speech coil of the loudspeaker), the remaining 
two will be of finer wire, connected to a tagstrip 
mounted on the transformer, or may comprise 
multi- stranded flexible type of wire. It is these 
latter which represent the primary winding (see 
Figs. 3(a) and 3(b)) and are to be marked " A " 
and " B." Now establish which of these two pri- 
mary connections goes to the H.T. positive line of 
the TV receiver, and which to the anode of the 
output valve. It is a good plan to " label " these 
temporarily " A " and " B " respectively with 
small slips of paper, to avoid possible errors. 
Disconnect the wires from the tags or cut the fly 
leads if no tags are used, taking care not to exert 
any undue strain on them (this might cause dis- 
ruption of the internal connection with the output 
transformer windings). and using approximately 
1 yard of red and black twisted flex, neatly solder 
one end of the red wire to the wire removed 
from point " A." Carefully insulate the joint with 
good quality insulating tape. Now join the end 

So /der joint and 
..../ Insu late with tape 

HT+ 
Line 4 wey 

l lead to 
Radio 

Receiver 

Solder joint end 
insulate with tape 

Anode of 
Output valve 

Speech coil 
f speaker 

(b) 

Fig. 3b.- Connections after modification. 
in some output transformers, the position of 
tags may differ from the above (see 

identification). 

of the black wire to the recently vacated tag " A " 
(or the end of the corresponding flying lead if no 
tag is provided). 

Note that 
the various 

text for 

Four -way Cable 
Next. using the wire removed from tag " B " 

(i.e., the connection to anode of output valve), 
take approximately one yard of green and yellow 
(or any other twin -coloured flex dissimilar to red 
and black flex), and in a similar manner con- 
nect one end of the green to this; and likewise 
connect one end of the yellow to the tag "B." 
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The two lengths of twin -coloured flex may be 
bound together to make a neat four -way cable, 
and taken out through the most convenient hole 
in the rear cover of the TV receiver. This com- 
pletes the work to be done on the TV receiver. 
But one final word of warning. On no account 
must the TV receiver be operated with these 
leads in their present disconnected state, as the 
anode of the output valve is " open circuit," and 
the presence of full H.T. on the screen alone 
would quickly ruin this valve. 

To tag ! 
on switch 

To tag 2a To tag 2 
on switch on switch 

(b) 

Fig. 4a (Left).- Connections to 4 -pin plug (rear view). 
Fig. 4b (Right). -Connections to 4 -way socket (rear 

view). 

Proceeding now to the actual switching circuits, 
mounted on the radio receiver chassis, reference 
should be made to Figs. 2, 4 and 5. In the 
prototype, use was made of plug and socket 
connections to all external leads and this is 
strongly recommended. 

Plug and Socket 
Using a small 4 -pin plug and socket of the type 

shown in Figs. 4(a) and 4(b) proceed as follows: 
Mount the socket at any suitable position on the 
radio chassis; normally the rear runner will prove 
ideal. Looking at the 4 -pin plug from the rear, 
wire exactly as shown in Fig. 4(a), making 
absolutely certain that the colour coded connec- 
tions are correct. Now proceed to wire up the 
4 -pin socket to the changeover switch, referring 
to Figs. 4(b) and 5. These show both com- 
ponents as seen from the rear. The sequence 
of wiring is as follows: 

I. Cohnect Tag No. I on 4 -pin socket to Tag 
No. la on switch. 

2. Connect Tag No. 2 on 4 -pin socket to Tag 
No. 1 on switch. 

3. Connect Tag No. 3 on 4 -pin socket to Tag 
No. 2 on switch. 

4. Connect Tag No. 4 on 4 -pin socket to Tag 
No. 2a on switch. 

To complete the radio -television switching to 
the common output transformer, the following 
connection should now be made: 

Connect Tag 1 b on the switch, to the H.T. 
positive line of the radio receiver, for example, 
at the junction of smoothing choke and electro- 
lytic smoothing condenser, i.e., the "second " 
section of the combined reservoir /smoothing 
capacitor normally employed in this position. 

Connect tag 2b on the switch to the anode tag 
of the output valveholder of the radio receiver. 

Mains Wiring 
This completes the switching arrangements for 
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changeover between radio and TV sound output 
stages, and it now only remains to arrange the 
changeover of mains supplies to correspond. 
Here again it is convenient to provide a socket 
outlet on the radio chassis, into which the mains 
plug of the TV receiver can be inserted. A 
simple solution is to use a small 2 -pin plug and 
socket connector, the socket section forming the 
outlet from the radio chassis (see Fig. 6). 

Take a suitable length of twin mains flex, and 
connect one end to tags 3a and 4a of the change- 
over switch, pass the flex out through a suitably 
grommeted hole in the rear chassis runner, and 
add the socket to the free end of the flex. 

Now connect tags 3b and 4b of the change- 
over switch to the primary input tappings (suited 
to the local mains supply) of the radio receiver 
mains transformer, one of these leads being taken 
via the receiver on /off switch (or both, if a 
double -pole type switch is provided) which in 
most designs is combined with either the volume 
or tone control. 

Finally, through a further grommeted hole in 
the rear of the radio chassis, feed in a suitable 
length of twin mains flex (this is to form the 
mains supply from wall socket to receiver) and 
connect to tags 3 and 4 on changeover switch. 
As all the leads concerned in mains supplies are 
carrying A.C., there is no question of polarity, 
and any of the connections to tags 3a, 4a, 3b, 
4b, 3 and 4, can be made " either way round " 
without detriment. 

Testing 
The wiring is now completed; if a test meter 

with an ohms range is available, or even any 
simple type of continuity checker, it is a simple 
matter to carry out the following tests before 
connecting to mains and switching on. In the 
absence of any test gear, it is suggested that all 
wiring be carefully re- checked from text and 
diagrams. Actually, the circuitry is extremely 
straightforward and there should be no errors. 

The changeover switching will give the follow - 

Te9 2 on 4-way socket 

Teg I on 
4-way socket 

HT# line of 
Radio Receiver 

To Primary of 
Radio Receiver 
Mains Transformer 
via On -Off switch 

le lb 
4b / 2e 

Teg 4 on 
4 -way socket 

Tag 3 on 
4 -way socket 

A.C. Take -off socket 
for TV Receiver 

4a 3 

73-1:11 3 
2b 

Anode of Output 
valve on Radio 

Receiver 

A.C. 
Mains Input 

Fig. 5.- Connections to 4 -pole, two -way switch. 

ing settings, when control -knob operated from 
front of chassis: 

Anti -clockwise- Radio. 
Clockwise-Television. 
Ensure that on /off switch on both radio and 

TV is " off," and connect the ohmmeter across 

1 
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the mains supply lead (not connected to supply 
of course!). There should be no reading. Now 
switch the radio receiver " on " when with, the 
changeover switch in the anti -clockwise position. 
a reading of a few ohms (say, 5 to 20) represent- 
ing the D.C. resistance of the mains transformer 
should he registered. Switch the radio " 
and turn the changeover switch to the clockwise 
position; the ohmmeter should show no reading. 
Now switch the TV receiver " on," when the 
meter should immediately indicate the input 
resistance of the TV receiver, usually between 
400 and 1.000 ohms for A.C. /D.C. receivers, or 
5 to 20 ohms for those employing a heater trans- 
former. If on any of the foregoing tests the 
meter reads " full scale " (i.e., zero ohms), there 
is a wiring fault present, and this must be located 
before proceeding further. 

Checks 
Now connect the ohmmeter to tags 1 and 2 of the 

changeover switch. When in either the " radio " 

Radio -TV Control spindle ho /es 
Changeover- Switch for norma/ Radio 

Receiver controls 

Radio Receiver Unit = 
chassis 

Grommeted 
holes through 
which Mains 
leads enter 

chassis 

4 -pin plug - 
socket connection 

Mains lead to 
TV Receiver 

4-way colour 
coded leed to 
Output stage 
of TV Receiver 

Mains 
--supply 

lead 

Fig. 6.- Suggested layout and interconnections between 
radio chassis and TV receiver. 

or " television " position of the switch, the 
resistance of the primary winding of the output 
transformer will be indicated, normally between 
200 and 500 ohms. To make doubly certain 
that all is well, connect the ohmmeter between the 
H.T. positive line of the radio receiver and the 
anode pin of the output valve. With the change- 
over switch in the " radio " position. once again 
the output transformer primary resistance should 
be indicated, no reading being shown when the 
switch is in the TV position. Similarly, the ohm- 
meter may be connected between H.T. positive 
line of the TV receiver and its output valve anode 
pin. Now, there should be no reading with the 
switch in the " radio " position, and once again 
the output transformer primary resistance should 

be indicated with the switch in the "TV " 
'position. 

Operation 
Having satisfied oneself that all the above tests 

are in order, insert the mains plug in the wall 
socket. the TV receiver mains plug into the 
outlet at the rear of the radio unit, and turn the 
changeover switch to the desired position. Opera- 
tion of the on /off switch on the radio or TV 
should then bring the desired receiver into 
operation. When changing over from one service 
to the other, it is best to follow the undermen- 
tioned sequence: 

Switch off the receiver in use (i.e., radio or 
TV). 
Operate the changeover switch. 
Switch on the other receiver. 
The temptation to leave both radio and TV 

receiver switches permanently " on," using the 
wall socket switch for on -off purposes, should be 
resisted, as this then means that the changeover 
switch has to cope with full mains and H.T. posi- 
tive voltages, which may lead to arcing at the 
contacts, with ultimate erratic operation; and, of 
even greater importance, less technically minded 
members of the family might be tempted to 
switch rapidly from one position to the other, 
and then perhaps quickly back again if the 
alternative were not to their liking. This rapid 
switching on and off of a TV receiver, especially 
those of A.C. /D.C. pattern, can be extremely 
harmful, and should be avoided. Adherence to 
the prescribed routine will prevent this from 
occurring. 

Tone Controls 
A few final words of comment; in the circuit 

diagram, a capacitor and variable resistor are 
shown " dotted in " in the anode circuit of the 
radio receiver, these represent the normal type 
of top -cut tone control used with pentode output 
valves, and this control will be operative in the 
" radio " position of the changeover switch. It 
may be found that a capacitor, or resistance and 
capacitor, are already wired across the primary 
tags of the output transformer in the TV receiver 
to provide a fixed amount of top -cut. These 
components must be left in position, and will 
remain in circuit when switched to radio. If 
this results in too much " top cut," even at the 
minimum setting of the radio tone control, reduce 
the value of the tone control capacitor on the 
radio unit, for example from 0.02µF to 0.01µF, or 
from 0.01µF to 0.005µF. 

When the complete scheme is set up, it is 
advisable to ensure that the TV receiver is so 
connected that its chassis is wired to the 
" neutral " side of the mains supply (one of the 
popular " neon test " screwdrivers will give an 
instant indication of this), reverse the 2 -pin plug 
and socket connection between radio outlet and 
TV receiver mains lead if necessary. 

No doubt many readers will feel that this some- 
what simple device has been described at great 
length, but for the benefit of beginners, step -by- 
step instructions have been given; and if these 
are followed implicitly, even the novice should 
have little difficulty in carrying out the work. ' 
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A Fh4d-striiqiIi 

Using the comparator. 

WHEN erecting an aerial for television 
reception it seems to be common practice 
to rely on the picture received when 

making adjustments to the alignment of the array. 
Often this proves somewhat unsatisfactory especi- 
ally if a lady member of the household is called 
upon to judge the quality of the picture. A far 
better alternative would, of course, be to send the 
lady on to the roof to swing the aerial around for 
best results. while inspecting the picture oneself. 
However, this may not always be desirable; and 
there are locations in which verbal communica- 
tion between the viewing point and the adjusting 
point is not practicable without the use of a tele- 
phone. The apparatus here described was 

ALIGN YOUR BBC AERIAL ACCURATELY 

designed for such an occasion. It consists of a 
miniature battery -operated receiver which can be 
carried easily in the pocket, and used on the roof 
to indicate the best setting -up of the aerial. At 
other times, it also does duty as a " personal" 
television sound receiver. 

Circuit. 
The circuit diagram is shown in Fig. I and 

is not self -explanatory in that the operating con- 
ditions are different from what might be expected 
at first sight. In fact, the first valve is a simple 
but efficient super- regenerative detector. This is 
followed by a transformer coupled A.F. amplifier 
feeding into a pair of headphones. 

The tuned circuit L2, Cl can be tuned over the 
range of BBC frequencies by the variable capa- 
citor Cl. L1 provides a loose but correctly 
matched coupling to the aerial, and L3, part of 
the anode circuit of VI, gives feedback to main- 
tain oscillations. The coupling between L3 and 
L2 is tight, and feedback is strong. Hence V1 
oscillates fiercely. 

Valves 
To ensure the super- regenerative action, the 

grid leak and condenser are so chosen that the- 

Front view of the 
comparator. 

6 For coil 
L3 o details 

see text 

Coaxial 
Input 

@L2 

LI 

Y/2 / \V/ 
C2 / -\ 
OOpF _ _ 

XF 

mow 

C/ 250 
25 
pF 

KO 

C3 
220 
pF 

T/ ó 

TC4 
OOIsPF 

tt24V 

T20 

0 
To 

Phones 

XFY/2 
\ V2 

Fig. 1. -rhe circuit diagram. 

s/ 
o fo-1, t 

valve " squegs" at a frequency of 
about 20kc /s. This is, of course, 
above the normal audible range and 
in any case cannot be heard through 
headphones of the usual type. The 
" detected" signal develops small 
A.C. voltages across the primary of 
the A.F. transformer Tl and 
stepped -up voltages are applied 
between grid and filament of V2, a 

í3v straightforward A.F. amplifier. 
The anode circuit of V2 includes" 

a midget output transformer, as in p 
the circuit diagram, for matching to 
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Compara (or 
By D. R. Bowman 

The unit removed from its case. 

a pair of low- resistance headphones. Alterna- 
tively this transformer can be eliminated if high - 
resistance phones are connected direct into the 
anode circuit; in this case a condenser of 
capacity 500pF should be connected directly across 
the jack (if used) or between V2 anode and 
chassis. 

Coils 
Coils L2 and L3 comprise a bifilar (interleaved) 

winding of three turns each on air -cored former 
0.4in. in diameter -Aladdin or similar. The wire 
is close -wound and may be 24-gauge or similar 
enamelled copper: LI is a half -turn of the same 
wire, spaced 0.1in. from the earth end of the 
winding L2, L3. Fig. 2 shows the connections. 

Components 
Good -quality components, introducing few 

losses, must be used -this is definitely not a 
" junk box " receiver. The hearing -aid type valves 
used are working near their limit at these fre- 
quencies, and for this reason it is not practicable 

to extend the coverage to Band III 
signals. However, the extremely 

L3 low consumption of both L.T. and 
rL2 H.T. circuits enables very small 

batteries to be used, and makes it 
possible to carry the receiver com- 
plete with power supplies, in the 
pocket. 

Coax Input 

2.- Winding LI, L2 
and L3. 

Layout is by no means critical, 
so long as short connections are 
made in the H.F. circuits of VI. 
The wire leads to the valve are con- 
nected by soldering to a tag strip 
mounted on the metal chassis; this 
enables the valve to be supported 
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LIST OF COMPONENTS 
LI, L2, L3 -See text. 
C1 -25pF variable midget type. 
C2 -100pF silver mica. 
C3 -220pF mica or silver mica or ceramic. 
C4- 0.0015pF or 0.001pF ceramic. 
SI- Toggle type on -off switch. 
RI -250k. 
VI, V2 -Hivac type XFYI2. TI- Midget A.F. transformer. 
T2- Midget output transformer (if used). 
Batteries - L.T. -1.5V cell. 

H.T. -15 midget 16.5V cells. 

in the wiring without any valveholder. The 
complete set may be fully contained in a metal 
can measuring Sin. X 3 }in. X 2;in. The receiver 
chassis measures 2;in. X 2 =in. and the battery 
compartment tin. X 2in.: and there is plenty 
of room. For the reader who wishes to use 
this size of chassis, a diagram is shown (Fig. 3). 
which includes bending allowances. The bend 
radius of 1132in. is obtained by bending l8 -gauge 
half -hard aluminium sheet in a vice without 
bending -bar, hammering down with a sheet of 
cardboard between hammer and sheet. 

Using the Comparator 
With super- regenerative receivers there is a 

certain automatic A.V.C. effect, but in practice 
little difficulty is experienced in setting a Yagi 
array to the maximum -signal position by the 
volume of sound in the phones. It is not usually 
possible to set to the minimum -signal position 
and turn turn through 180deg., unless the coaxial 
lead is very well- matched to the aerial and unless 
a balance -to- unbalance device is fitted. 

On rotating the tuning condenser. if the cricuit 
is operating correctly, a loud hiss is heard which 
dies away completely as the signal is tuned in. 
The hissing sound is characteristic of super. 
regeneration and if it is not heard when switching 

Another view of the construction. 
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on, something is wrong in the 
wiring. The video signal gives a 
sound of continuous strength for 
a given signal input, but experi- 
menters may prefer to line -up on 
the sound signal. The video 
signal is associated with a 
heterodyne whistle, which is due 
to beats between line - 
frequency pulses an the fre- 
quency of squegging of VI. The 
line frequency pulses are not 
heard as the 'phones give very 
low response at 10kc /s. No such 
heterodyne whistle is heard on 
"sound ", and the sound recep- 
tion alone is of definite entertain- 
ment value. 

Battery Consumption 
The consumption is about 

0.5mA H.T. and about 30mA 
L.T. The batteries will last a very 
long time, and though the valve 
filaments are a little overrun with 
new L.T. batteries the writer has 
not found any failure in a total of 
about 30 hours' use. The L.T. 
battery after 30 hours shows a 
voltage on load of 1.3, which is 
very reasonable for the fila- 
ments. 

PRACTICAL TELEVISION December, 1959 

6.668 

_L 

PK screws 

2.. 

/9" - 7.3' 

/9, 

Bend up 
this side 

II 

2 4, 

Bend up flange 

2 i 
M 

2% 

t,4 

315ß 

-- -- ---- - - -- -- - - -- 
g; 
i 

Battery 
c)rnpartment 

1 
Chassis 

Front pane/ 

Fig. 4.- Assembly of the chassis and battery compar - 
ment. 

Radiation 
Since super- regenerative receivers have a 

name for radiation, it should be said that with 
the low power used in this device no interference 
has been found with neighbouring sets whose 
aerials are more than 20 yards away. However, 
when a neighbour's aerial shares a common chim- 
ne) stack, some caution may be needed. 

As a " personal " receiver it works well on a 
5ft. length of wire " thrown out from the 
coaxial centre -pin, and interference is then 
negligible. 

Uses 
Although, as mentioned earlier, the coverage 

of this field -strength comparator does not extend 
to frequencies in Band III, it will nevertheless 
prove very useful, particularly in fringe areas. 
Accurate alignment of the BBC aerial will be 
possible without reliance having to be placed on 
a compass bearing. 

Bend up 
this side 

Bend up flange 

Materia /: Aluminium sheet 
/8 SWG 

Fig. 3.- Making the chassis. 

REPLACING C.R. TUBES 
(Continued from page 126) 

This device provides two angles of movement. 
(a) by moving the whole device round the tube 
neck like the ion trap magnet, and (b) by turning 
the magnet in its cup. Adjust picture tilt and 
lock the tilt knob and check that the preset focus 
control, on the side of the tube support bracket 
at the back, is giving best focus. Repeat the 
above adjustments until no further improvement 
results. 

Boosting 
Use a 6.3V boost transformer with mains 

primary. Connect the 6.3 volt winding to pins I 
and 12 of the tube, having previously removed the 
existing heater wires, shorting them together and 
taping them back. 

Mains for the boost transformer may be picked 
up from across the neon lamp. 

Screen Cleaning 
This may be done without unboxing by 

removing the two mirror screws on the strip along 
the bottom of the safety glass. It is then possible 
to pick out the safety glass and clean the screen. 

REMEMBER TO BUY 

OUR COMPANION JOURNAL 

PRACTICAL WIRELESS 
1/6 Every Month 
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Winding Booster Transformers 
IMPROVING RESULTS FROM OLD C.R. TUBES By F. G. Rayer 

THE emission of an aged tube can be increased 
by raising the cathode temperature, and 
this is normally done by slightly increasing 

the heater voltage by means of a booster trans- 
former. Such a modification is usually very easily 
arranged, and can give a new period of life to a 

Fig. 1. -Auto and two -winding transformers.' 

receiver or oscillograph tube. It is not, of course, 
a complete substitute for a new tube, but it does 
allow the working life of an old tube to be 
extended, at very small cost, and this is often 
useful. 

Auto -transformer 
The necessary transformer will be for low volt- 

age only, and has few turns, so that it is easily 
wound. It may have a single tapped winding, or 
separate windings, as shown in Fig. 1. The single 
winding type, known as an auto -transformer, is 
simplest to wind. The type with separate wind- 
ings has the advantage of allowing isolation of 
the heater circuit, and for this reason is occasion- 
ally necessary when a tube has developed leakage 
between heater and cathode. 

An unnecessarily great increase in heater voltage 
is likely to cause early failure of the tube, and a 
tapped winding is useful, so that a small increase 
in voltage can be provided at first, and be added 
to later after a period of running. An increase in 
voltage of between about 20 per cent. and 50 per 
cent, is usual. the high voltages only being used 
if essential. A boost of less than 20 per cent. will 
be particularly useful when a tube has been a 
trifle under run, perhaps due to a somewhat low 
mains voltage. For a 2V tube, voltages of 2 -', 2 +, 

Width of centre limb Thickness of centre limb 

Cheeks 

Windinq 
space 

Fig. 2.- Bobbin and core size. 

2,'- and 3V could be provided. With a 4V tube, 
tapings could supply 41, 5, 52 and 6V. A similar 
percentage increase can be provided for 6.3V, 
10.8V, 13.3V or other tubes. 

Transformer Windings 
Though the transformer can be very small, 

winding is simplified if the core is reasonably 
large. The core of a damaged speaker or mains 
transformer, or smoothing choke, or similar com- 
ponent, will usually do well. Such cores can be 
wound at the rate of eight turns per volt, for 

Booster Transformer Mains 
Transformer 

To 
Tube 

Booster Mains 
Transformer Transformer - -. b 

To 
Tube 

Fig. 3.- Transformer circuits. 

each 1 sq. in. cross -sectional area of core. The 
area required for this calculation is that of the 
centre limb only, and is thus virtually the same 
as the area of the bobbin opening. This can be 
found by multiplying the two dimensions, as 
shown in Fig. 2. Quite often the area will be 
less than 1 sq. in. The number of turns can then 
be found by: 

Voltage required X 8 

Cross -sectional area in sq. in. 
A bobbin can be made from stout card, if 

necessary. For up to 3 amperes 16s.w.g. wire 
can be used. This will do for 2V 2.5A and 
similar tubes. For up to 2A, 17s.w.g. is satisfac- 
tory, with 18s.w.g. for up to 1.5A. For the 0.6A 
type of tube, 20s.w.g. will be suitable, and 22s.w.g. 
is sufficient for .3 amp tubes. The bobbin will 
usually be only partly filled, so there is no need 
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to select the smallest possible gauge, to economise 
in space. 

Winding 
Holes are pierced in the bobbin cheeks for 

leads, taking care these are not so located that 
the stampings will bear on the wire where it 
comes from the bobbin. Turns should be wound 
neatly, side by side. A strip of brown paper 
between layers will make winding easier, and 
cushion against expansion stresses, with enamelled 
wires. The small number of turns makes hand 
winding perfectly straightforward. 

As example, a transformer for 2, 2 1, 2 +. 24 

and 3V would consist of 24 turns in all, on a 
1 sq. in. cross -sectional area core, the winding 
being tapped at 16 turns for 2V, 18 turns for 
2 1V, 20 turns for 24V and 22 turns for 24V. 

Circuit Details 
Fig. 3 shows how the auto -transformer or 

double -wound transformer is connected. Only the 

TELEVISION December, 1959 

one heater lead has to be cut in such cases. If 
the transformer has been wound for various out- 
puts, start with the lowest boost, to find if this 
is sufficient. 

It will be observed that such a transformer can- 
not easily be added if valve and tube heaters are 
in series. In such cases the booster transformer 
may either be wound with a separate mains volt- 
age primary, or receive current from a 6.3V or 
other small heater transformer, added for this 
purpose. The booster transformer is then wound 
to give the desired outputs. with a 6.3V input. 
It will also be necessary to modify the mains 
dropper tapping, or mains voltage selector panel 
connection, or add a ballast resistor to replace 
the tube heater, which will, of course, be run 
from the transformer, instead of the valve heaters 
series circuit. It must also be noted that such 
series circuits are used in A.C. /D.C. receivers, 
and that a transformer can never be used witli 
D.0 mains. 

Specification for an Outside Engineer 
By L. E. Higgs 

MANY hard things have been said by the 
newspapers and others about the radio/TV 
serviceman in the past -some of them 

perhaps justified -but when the requirements of 

an efficient TV domestic service engineer are con- 
sidered it presents a formidable, broad -fronted 
mass of knowledge, skill, physical dexterity and 
experience. 

As a brief specification consider: technical 
knowledge of the circuits, layouts, probable 
defects and common symptoms, not of one 
maker, but usually a dozen or more, including 
TV, radio, tape recorders and electro- mechanical 
record players of considerable complexity cover- 
ing the latest thing to 10 years back and the 
quickest way to access to each. 

Strength of Body and Mind 
Physically he must be of slight build in order 

to negotiate flights of stairs carrying a 17in. TV, 
tools and aerial, with long arms to embrace the 
21in. table model, with the strength of Atlas for 
the lifting of the earlier models and delivering 
the odd fridge, plus the dexterity of a cat when 
in lofts, beam walking. The importance of 
acute hearing and discerning eyes goes without 
saying; his nose is often useful. 

His nerves, however, must be even better than 
this to cope with the variety of customers and 
home working conditions and intermittent faults 
occurring in wide -flung geographical locations, all 
within the specified times on his job list, the 
daily grind of town traffic and a thousand things 
to remember -spares, bills, promises, addresses - 
failure of any one can bring trouble and much 
extra work. 

Danger 
The hazards of the job also are surprisingly 

large in number -death from electric shock, 

implosion, impact with the ground (roof aerial 
checks), van accident and possible injury by 
rupture, soft X -rays and, probably the most 
dangerous of all, the insidious collection of dusts 
from a cross -section of the whole community - 
some healthy, some otherwise. 

As a driver the job list would appear to need 
a Stirling Moss on some days despite the 
" carrier licence " limit of 30 m.p.h., but speed- 
ing and endorsements never pay in a job where 
a man's living depends on being able to drive, 
and one scrape wastes too much time in courts 
and insurance form filling to justify the time he 
was trying to save. 

Character 
Temperament is another facet of his character, 

probably the most important, the ability to fit 
in with all kinds of people in their varying homes, 
patience with old or awkward folk, firmness 
where payments, collections and estimates are 
concerned, doggedness with the obscure technical 
defects and being able to take on the extra 
urgent job when returning at the end of the day. 

Add to these the clerical bookwork, Saturday 
all day working and attempting to keep up in 
the evening with modern trends and developments, 
and it is not surprising that the good engineer is 
supposed to be a rare bird and to his employers 
" worth his weight in gold " -a point conspicuous 
by its absence in some firms. 

However, the compensations of an active out- 
side life in interesting technical spheres with no 
monotonous regularity -every job is different, the 
equipment everchanging (even the endless cups 
of tea are of varying flavour) -and the satisfac- 
tion of meeting the challenge of the daily crop 
of faults lone- handed brings a special kind of 
reward unknown in other work. 
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Great MoneyMe fr) g Oppottwil4'J 
NEWNES 

Radio and TV Servicing 
Complete in 1 Volume 

300 MODELS (1958 -1959) 

In response to the heavy demand more copies of 
Newnes latest volume have now been printed. It con- 
tains the circuits, component and chassis layout 
diagrams for 300 popular models -672 pages of 
hnvaluable data for TV Servicing . Radio Servicing . 

Record Reproducers (in( luding Stereo) . Tape 
Recorders, etc. 

TELEVISION SERVICING DATA FOR- 
Alba, Argosy, Beethoven, Bush, Cosser, Cyldon, Decca, 
Defiant, Ekco, Ferguson, Ferranti, G.E.C., H.M.V., Invicta, 
K -B., McMichael, Marconiphone, Masteradio, Murphy, 
Pageant, Pam, Peto Scott, Philco, Pilot, Portadyne, Pye, 
Raymond, Regentone, R.G.D., Sobell, Spencer -West, 
Stella, Ultra. 

RADIO, RECORD & TAPE 300 
MODELS 

672 
PAGES OF 

WANTED 
DATA 

SERVICING DATA FOR- 
Alba, Berec, Bush, Champion, Col - 
laro, Cossor, Decca, E.A.R., Eddy- 
stone, Ekco, Ever Ready, Ferguson, 
Ferranti, G.E.C., Grundig, H.M.V., 
Invicta, K -B., McMichael, Marconi - 

phone, Masteradio, Murphy, Pam, 
Perdio, Philco, Philips, Pilot, 
Portadyne, Pye, Pye Telecom- 

munications, Regentone, R.G.D., 
Roberts' Radio, Sobell, Stella, 
Vidor, Walter. 

RECENT DEVELOPMENTS 
SECTION 

Includes : Picture Tube Repair, Car 
Radio Interference Suppression, 
Valve and Picture Tube Data. 

HEATER RATINGS. BASE 
CONNECTIONS. EQUIVALENTS 

Full set in 7 Volumes 
2,300 MODELS (Pre 1953 -1959) 

(Including the 300 models and data in the volume on left) 
Here you have Newnes Complete Servicing Library - 
early popular models to 1959- almost every set you 
will ever be called upon to service. This data is 
absolutely invaluable. It is worth its weight in gold 
for years on end. 

TELEVISION SERVICING DATA FOR- 
Ace, Alba, Ambassador, Argosy, Baird, Banner, Beethoven, 
Brayhead, Bush, Champion, Cossor, Cy!don, Decca, Defiant, 
Ekco, E.M.I., English Electric, Ferguson, Ferranti, G.E.C., 
H.M.V., Invicta, K -B., McCarthy, McMichael, Marconi - 
phone, Masteradio, Murphy, Pageant, Pam, Peto Scott, 
Philco, Philips, Pilot, Portadyne, Pye, Rainbow, Raymond, 
Regentone, R.G.D., Sobell, Spencer - 
West, Stella, Strad, Ultra, Valradio, 
Vidor, White -Ibbotson. 

RADIO, RECORD & TAPE 
SERVICING DATA FOR- 
Ace, Alba, Ambassador, Argosy, 
Armstrong, Banner,Beethoven, 
Berec, Bush, Champion, 
Collaro, Cossor, Decca, 
Defiant, E.A.R., Eddystone 
Ekco, Ever Ready, 
Ferguson,Ferranti, G.E.C. 
G r u n d i g , H.M.V., Invicta, K -B., 
McCarthy, McMichael, Marconiphone, 
Masteradio, Motorola, 
Murphy, Pam, Perdio, 
Peto Scott, Philco, 
Philips, Pilot, Porta- 
dyne, Pye, Pye 
Telecommunications, 
R a d i o m o b i l e , 

Raymond, Regentone, 
R.G.D., Roberts'Radio, 
Sobell, Stella, Strad, 
Ultra, Vidor, Walter, 
Webco r. 
Also - Large Fold -out Charts 
on TV Troubles. 

EXAMINE EITHER - 
#ee fbr 1 days without oó*fatìon 

% 

RADIOAND 

TELEVISION. 

SERVICING' 

2,300 
MODELS 

-I. l 
PAGES 

`t.250 
CIRCUITS 

ETC. 

2 YEARS' 
Free Postal 
Advisory 
Service 

J/ 

I 
TE 

R 

SEINI 

r 
'PLACE TICK AGAINST YOUR CHOICE 

k 

Radio and Television Servicing 
(Pre -1953 to 1959 Models) 
SEVEN VOLUMES 

10 /- Deposit. 15 monthly payments of 
15/ -. Paying £11.15s. in all. Cash 
price in 8 days £11.5s. 

Radio and Television Servicing 
(1958 -1959 Models) 

SINGLE VOLUME 
12/6 Depo,it. 4 monthly payments of 
10 / -. Paying 52/6 in all. Cash price in 
8 days 50; -. 

GEORGE NEWNES, LTD., 15 -17 Long Acre, London, W.C.99 
Send me the book or books I have selected, without obligation to purchase. I 
will either return the book or books in 8 days or send the deposit 8 days after 
delivery, then the monthly subscriptions as set out on left, until the total sub- 
scription price of the book or books I have selected has been paid. 

Mr., Mrs., Miss 

Address 

'rte(4)where ,poroabl, 

Occupation 

Your Signature 
(Or Parent signs if you are under 21) R43/RV64 

HouseOw'Nf R 

Houeholdrr 

Living with Parents 

Lodging Address 
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RECORD CASE 
A GIFT FOR ALL AGES 

Beautifully made in various colours, covered 
in washable leatherette. Strong modern case 
and carry handle, hinged top, 
fasteners. P. & P. 2'6. 

plated clip 

To hold 30 E.P. 7ín. records ... ... 21/9 
To hold 40 E.P. lin. records .. ... 23/9 
To hold 20 loin. or 12in. records 
To hold 50 10in. records ... 246 
To hold 50 12in. records ... .. ... 27'6 

TWO OUTSTANDING 
BARGAINS 

STURDY CASE 1216 
(ideal record case.) Covered in burgundy and 
grey washable resine. Size 81in. x 7,ín. x 31in. 
deep. Strong clasp, hinges and carry handle. 

Ideal for portable radio or transistor set. 
Can ne adapted has a record carrying \ cave to hold 18 E.P. linin . records. 

P. & P. 2 6. ` BAKECABINET 

5/9 
Brand new. Attractive design. Size 
12in. x lin. x 5;ín. Colour brown. 

Ideal lee small receivers. etc. P. & P: 3 3. 

* BATTERY PLAYER UNIT 99/6 
Takes any size record, has latest turn -over crystal pick -up. 
Base 9 /In. x pin., weight 311h. Colour ivory. Current cons. 
60 f./ ohms. 6 or 9 volt. 9- speed. P. & P. 4'6. 

* VALVE BATTERY AMPLIFIER 39/6 
Ideal f r use with player above. 1'. volt L.T., 60 or 90 volt H.T. 
O.P. imp. 3 ohms. P. & l'. 36. 

* 3 TRANSISTOR AMPLIFIER 79/6 
9 volt. O.P. imp. 3 ohms. OC71 driving 20072. P. & P. 3'6. 

MISCELLANEOUS COMPONENTS 
FOULS MAGNETS. 9 :9. Brand new 38 mm. 'ncor p. picture 
shift control. P. & P. 1/3. 

ELAC FOCUS MAGNETS. 12'9. New 3538 mm. P. & P. 113. 
171n. T.V. MASKS. 7/9. White. blue or pink plastic. New. 
P. & P. 2/3. 

INSULATING TAPE. 1/6. Good quality. 75ft. x Tin. wide in 
sealed metal tin. P. & P. 9d. 
VOLUME CONTROLS. 2/8 doz. Mixed. parcel of volume and 
tone controls taken from working chassis. P. & P. 2' -. 

T.V. AERIALS. 7'9. Fitted with 9ft. co -ax. cable. B.B.C. For 
door rod or loft. P. & P. 1/3. B.B.C. Indoor type. 15/6. Folded 
dipole with 12ft. co -ax. cable fitted. P. & P. 1/9. 

I.T.A. or B.B.C. 23/6. 3 element. P. & P. 2/6. 

O.P. TRANSFORMERS. 1'3. Std. size 2-5 ohms. P. & P. 1 /. 
20 for £1. Post 3i6. 

Bin. P.M. SPEAKERS. 5/9. Has a slight cone repair, not affect- 
ing the quality. Tested and guaranteed. Limited quantity. 
P. & P. 29 ; on two 3'6. 

IDEAL XMAS GIFT 
RECORD PLAYER CABINET 

Elegant in grey or red washable resine 
with sunken control panel and speaker 
fret. Size 13in. x 17ín. x Bin. deep. 
Takes B.S.R. Monarch 4 -speed auto - 
changer. Elliptical speaker and most 
of the modern portable amplifiers. 

RP6 Carriage & ins. 4'6. 

Ilepl. N11. 

CONDONE/YTS' LTD. 
219, ILFORD LANE, ILFORD, ESSEX 

Stamp for FREE Catalogue Phone ILF. 0295 

TOP QUALITY AT 
UNAPPROACHABLE 

PRICES 
With 12 Months 
Full Guarantee 

NEW GUN TY TUBES 
*This means Completely New Gun Assembly 
with New Button and Base. Rescreened and 
Realuminised. Virtually A New Tube. All 
Mullard and Mazda Types. 

12' - 14" 

15" - 17" 

21" - - 

- E6. I0.0 
- E7. 0.0 
- E9. 0.0 

Electro Statics I0 /- extra. 
Carriage and Ins., 10/ -. (Goods) Terms: C.W.O. 

I5 /- (Pass) 

10/- refunded on receipt of old tube, clearly 
marked sender's name and address, cartoned 
and consigned. 

SABRINA C.R.T. COMPANY 
" Buck & Bell Works ", Banbury, Oxon. 

Phone 2390 

GOVERNMENT SURPLUS 
AND MANUFACTURERS CLEARANCE 

METERS. 500 -0 -500 Microamp. 3'. in. din. 37 6 ea. Dual Range 
v o 100 v. FSD 1 m /a, 20 - ea. 

.AERIALS. New 3 element 22 6. 5 element 27'6. 
CD-AN /'AISLE 6d. yd. AIR SPA('Fai 9d. DIPI.F.XERS 12/ -. 
GEIt Vl \NIUM DIODES 1' -. 10'- doz. TRANSISTORS from 6' -. 
VOL I' 01 F. CONTROLS. Long Spindle Midget. 10 K -2 Meg. Less 
Switch. 3 -. D.P. switch 4'6. 
CONDENSERS. Twin Gang .0005 Standard 5'6. Midget 6/6. 
VF:NNF:It SYN. MTRS. 200 250 v. with gear train driving. 5 dials, 
1/10 -1,000 hrs. 251- ea. 
SEL. RE('S. 12 v. I amp. 5, -. 2 amp. 11/6. 4 amp. 15 / / -. 500 v. 

amp. containing 30/35 m.m. discs, 10'- ea. 
12 WAY P.V.C. ('able. Screened & P.V.C. cov. 2'6 yd. 
ELECTROLVTICS. Canned. 20 +20 mfd. 450 v., 2/6 ea. 25'- doz. 
VAR. SLIDERS. 
FERRITE 
CONNECTING 
372 I.F. Strip. 
RELAYS. 
MICROPHONES. 
4/6. Buttons 
VALVES TESTED 
1L4 5- 
1T4 8 6 
1U4 6 - 
3A4 6 - 
5Z4 9 - 
4D1 4 - 
6AG5 5- 
6AL5 5 - 
6AM5 5- 
6AM6 6- 
6AQ5 6 - 
6AY6 7 - 
6BA6 8 - 
6BE6 5 6 
6BH6 5 - 
6BW6 8 6 
604 5 - 
SECONDHAND 
ECL80. 6C4, 
655. PY80. 
6F13, SP41, 

10 ohm 
Rod Aerials. 

WIRE. 
NEW, with 

Large stocks, 
Carbon 

2/ -. Trans. 
ON MULLAR 

6D2 6'- 
6F1 7/6 
6F6 7/- 
6F13 7/6 
6J5 '- 6 
6J6 6'- 
6J7 6 - 
6K7 46 
6L6 86 
6SA7 6.- 
6SC7 46 
6SJ7 5 - 
6SK7 5 - 
6SL7 6: - 
6SN7 7 - 
6U5 6/6 
6V6 6/8 

VALVES. 
6AM6, 8AG5, 

PY82, Z77. 6AL5. 
EY51, EB91, 

30 w. for 
Med. & Long 

P.V.C. 100 ft. 
valves, 9.72 

assorted sizes, 
5/6. Inserts 
4'6. Acos Cry. 

DS 
6X4 7- 
6X5 7 - 
8D2 4 8 
9D2 5 - 
10F1 7 8 
12A6 7 6 
12AH8 8- 
12AT7 6- 
12AU7 7,- 
12AX7 7/- 
12BH710/- 
12SH7 5/- 
í2S,1 7 6/6 
12SK7 5!- 
15D2 6/- 
5005 10/- 
807 6'- 
YOUR CHOICE, 

6J6, EF50. 6BE6, 
6K7, 6SJ7, 

SF91, EF39. 

chargers, trains. 
Wave, 10'- 

2/6, various 
mc's., £2. 

from 2/8 ea. 
2/6. Tannoy 

33/1. 28/6. 
ELECTRONIC 

EA50 1'6 
EABC80 

8/- 
EB41 7/6 
EB91 5/6 
ECH42 8/- 
ECL80 9/- 
EF36 5/- 
EF37 9/- 
EF39 5/6 
EF50 3/6 
EF50 5/- 
EFBO 8/- 
EF91 ß/- 
EF92 7/- 
EL32 5/- 
EL91 5/8 

£1.0.0 
3A4. EF80, 

EL32, EF42, 

3/- ea. 
ea. 
cols. 

7 / -. Throat 

TESTER. 
EY51 5'- 
EY51 ß/- 
P61 4/- 
PEN45 7/6 
PEN46 7'- 
SP41 4'- 
SP81 4/- 
VR150/30 

b/_ 
ÚL84 9/- 
VCR97 

15'- 
V CR138A 

25/- 
VCR139A 

25/- 
for EIGHT. 

SP61, P61, 
6D2, 20P1, 

HUGGETT'S LIMITED 
2 -4 PAWSONS ROAD, WEST CROYDON 
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PROJECTION receivers are often thought of 
as being completely different from conven- 
tional receivers. There are differences and 

these mainly lie in the EHT circuits and in the 
-timebase and other circuits associated with the 
C.R. tube. A. typical circuit for the EHT genera- 
tor in a projection receiver is shown in Fig. 47. 
VI is a double diode triode, the triode section 
acting as the blocking oscillator with TI. The 
sawtooth waveform generated is about lkc /s, 
this is applied to the control grid of the EHT 
generator valve V2. This valve is biased below 
cut off, but during the latter part of the positive- 

HT 
+ 

C2 

R/ 

Analysing and 
Servicing TV Receivers 

No. 11.-PROJECTION RECEIVERS 

By " Diadem " 

going, sawtooth input cycle, the anode current 
flows and is then rapidly cut off. When the anode 
current ceases at the end of each input cycle, the 
stored up energy is released in the form of a 
short chain of damped oscillations of about 
25kc /s. The peaks of these oscillations, giving 
about 8.5kV, are then rectified in a tripling circuit 
to give a final output of.25kV. 

Regulation 
An EHT potential as constant as possible is 

essential. This is partly achieved by the biasing 
arrangement and the high stability components. 
Resistors R1, R2 and R3 are ± 2 per cent. high 
stability types. Cl is ± 5 per cent. and should 
be in perfect condition. Automatic regulation of 
the bias voltage applied to the control grid of V2 
is provided by an AGC arrangement. An alterna- 
ting potential is induced into winding L1 and is 
rectified by the diodes of VI. This voltage is then 
fed to the filter network R2, R3, C2, and is then 
passed on to V2 control grid as bias. This 
method prevents the picture content varying the 
EHT potential at the time when a heavy beam 

25KV Ringing Choke E.HT Unit 

Ci 

R2 

T2 d a 

0 
8 0 O 0 0 

I 

ó 0 

óLi 

Fig. 47. -25kV ringing choke EHT un't. 
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Sync. 

Sync. 

Blocking 
Oscillator 

Blocking 
Oscillator 

Line 
Amp / fier 

Frame 
Amplifier S 

Pro tec tion 
Circuir 

CRT 
SKI! 

EHT 
Generator 

Blocking 
Oscillator 

Fig. 48. -Block diagram of time bases and EHT generator in projection receivers. 

current would reduce the EHT. When the EHT 
potential drops, the bias voltage of V2 is reduced; 
the gain of the valve is therefore increased, and 
this in turn increases thé EHT. 

Fig. 49: The working of this circuit is 
explained in the " faults " section. 

Faults in Projection Receivers 
No Raster. 
For those readers who are unfamiliar with the 

working of a projection receiver, a fault of no 
raster can be baffling. It is no use poking about 
here and there to find it. It must be done system- 
atically. The fault may be in the line or frame 
timebase or the projection circuit (see Fig. 48). 
It may also' be in the tube or its voltages or the 
ringing choke EHT unit. These then are the 
main items. A brief explanation of the protection 
circuits may help here. The tube voltage is 25kV 
and if failure of the line timebase occurs, a verti- 
cal line will be traced on the screen, and if the 
frame timebase fails a horizontal line will be seen. 
If both timebases fail, a spot will remain station- 
ary in the centre of the tube face. In each of the 

Line 
Output 

To 
Gene atr 

-> 
H. T 
+ 

three faults, destruction of the tube fluorescence in 
the areas covered will be instantaneous. There- 
fore. in all projection receivers a protective circuit 
is incorporated to cut off the beam automatically 
in case of failure of either or both timebases. 
In the protective circuit (see Fig. 49) two signals 
are taken, one from the line output stage and the 
other from the frame output stage, and these 
signals are then rectified by two diodes. The 
rectified outputs are applied to the grid -cathode 
circuit of the tube, so that failure of either time- 
base reduces the grid voltage and cuts off the 
beam. First check the EHT by switching off the 
set and watch for a bright decaying spot in 
the centre of the screen. If this does not occur, the 
pulse generator and the EHT generator valves 
and components should be checked. It is not 
possible to check the three EHT rectifiers as these 
are immersed in oil in the choke transformer can. 

If the spot is seen on switching off, check the 
grid voltage on the tube; if the protection circuit 
is functioning properly, this should be low or 

(Continued on page 147) 

Scan 
Coils 

Frame 
Output 

enrrato - 

Scan 
Coils 

Protective 
Circuit 

Brilliance 

T 

To Tube 
Grid 

Fig. 49.- Projection tube protection circuit. 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1959 PRACTICAL TELEVISION 

Touch-down ! 

145 

7 minutes to go! 
Their sortie completed-two Javelins return-only 
two aircraft-only four men-but it takes a large 
team of technicians to get them back into the air 
without delay. 

A Javelin's ground crew works at top speed. They 
can rearm and refuel the aircraft and have it back 
on the runway fully serviced in seven minutes. Here, 
the Master Radar Station takes over. Once again a 
technical team . . . air operations staff, teleprinter 
operators, radar specialists. In the R.A.F., every 
man counts. 

You'll get more out of life in the 

R.A.F 
The R.A.F. will train you for a key post and a planned career 
in electronics, radio, radar or one of many other trades. For 
full details, post this coupon today. 

To : Royal Air Force Central Recruiting Office (PTN18), 
Victory House, Kingsway, London WC2 

NAME DATE OF BIRTH 

STATE TRADE PREFERENCE 

ADDRESS 

AS PART OF THEIR SERVICING, re- 
charged batteries are hoisted into 
the Javelin's fuselage. These pro- 
vide a reserve source of electric 
power. 

IN SEVEN MINUTES, two more 
Javelins are ready on the runway. 
From the Control Tower, it's . . . 
'All clear for take-off'. 
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SKS 
RADIO . 

Ç.R. TUBES / 
NEW, UNUSED / 
& GUARANTEED 
thin. Metal Cone, famous make, 
Type T90I /B. 6 volt .3 amp. 
heater, ion trap, 12 -14 kV. E.H.T., 
wide angle, standard 38 mm. 
neck. LIST L16 ß Q c 
LASKY'S PRICE £6.9.6. 
Carr. & Insur., 21/ -. 
Masks, Anti- Corona, Bases and 
Ion Traps available. 

TV CHASSIS SNIP 
BRAND NEW, BY WELL -KNOWN MAKERS 
For 200/250 v. A.C. mains. 

BBC 
deflection, 12 channel 

turret tuning covering all BBC and ITV channels. 
Complete with brand new Mullard valves and C.R. tube. 
Strictly limited number only, factory soiled. Write at 
once for full details, circuit diagram, etc. 

LASKY'S PRICE 

21in. 39 GNS. 17in. 29 GNS. 
Other types in stock less valves and C.R. Tube 

at various prices for callers. 

- 
, 

ri 

`1 

ANOTHER SCOOP! 
n 12- channel TURRET TUNER 

Leadin make, new and unused. Com lete with PCC84 Leading 
P 

and PCF80 valves and 9 sets of coils for five Band 1 channels 
and channels 8, 9,10 & I I. Band Ill. I.F. 33 -38 Mc /s. Limited 
number only, secure now ! Today's value C7. 

LASKY'S PRICE 49/6 
Post 3/6. 

SAND) 11 CONVERTER 
Very efficient, tunable over all 
13 channels, incorporates own 
Power supply for 200 -250 v. 
A.C. Brown metal case, 4in. wide, 
7in. deep, tin. high. 
Cash Price 

GNS. 6 Post 2/6. 6 + O 

Easy Terms : 211- deposit and S 

monthly payments of 21/ -. 

FERRANTI 9in., T9/3. 4 v. 
heater, triode, octal base, stan- 
dard deflection. LIST C9. 50/- LASKY'S PRICE 

METER BARGAIN 
AN /20. Pocket size IS- range 
Test Meter. 5,000 ohms per 
volt A.C. and D.C., in black 
leatherette- covered case, 31i x 
37 x Ilin. deep. LIST 9 Gris. 
LASKY'S PRICE 

Post 3/6. £5.19.6 
Leads, 3/9 extra. 

LTD. 
to Dept. P.T., Edoware Road. 

.VCE ROAD. LONDON. 54.2. 
PADdington 32712 

* LASKY'S COMPONENTS CATALOGUE 
Over 100 pages, size 8, x 52in., copiously illus- 
traced. The most comprehensive for the catalogue f 
constructor. Send for your copy! Price 2/ -, post 6d. 

LASKY'S I ILUt'.., ROAD) 
Open All Day Saturday. Early Cl.,. ,in Thorn. Mail Orders 

42. TOTTENHAM COURT ROAD. .5.1. 207. P.D(:14 
Telephone : MUSeum 2805. 

FERRANTI 12ín., T12/44 and 
TI2'54. LIST E12. 

LASKY'S PRICE Ow /- 
Carr. & lnsur., 12/6. YY 

RE- GUNNED C.R. TUBES 
14 in. Eó.10.0. Carr. 12/6. 
17 in. E6.19.6. Carr. 21/ -. 
21 in. E7.19.6. Carr. 25/ -. 

FIRST -CLASS 
TELEVISION and 
RADIO COURSES . . 

GET A CERTIFICATE! 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification or learn Servicing 
and Theory. Let us show you how ! 

---FREE GUIDE'- 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success compelling qualifications as 

A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
.Amateur' Exams., Gen. Cert. 
of Educ., London B.Sc. (En`.), 
A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship(all branches), 
etc., together with particulars of 

our remarkable Guarantee of 

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

career. 
FOUNDED 1885 -OVER 

SUCCESSES..._,..., 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 462), 148, HOLBORN, 

LONDON, E.C.I. 
S. Africa : P.O. Box 8417, lo'burg. 
Australia : P.O. Box 4570, Melbourne. 

BR t\D VEIN' 

Gl ARA \TEED VALVES 
CHECK THESE PRICES AND 
SEE HOW WE CATER FOR THE 

CITIZEN'S POCKET 

DAF96 
DF96 
DK92 
DK96 
DL94 
DL96 
EBC41 
ECC8I 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECL80 
EF80 

8I- 
8/- 
8/6 
8/6 
8/- 
8/- 

S9 
6/9 

8/11 

10/10 
96 
6%6 

EF86 III- 

EL4I 9/- 
EL84 8/- 
EY5I 10/- 
EY86 10/. 
PCC84 8/6 
PCC85 11/- 
PCF80 9/- 
PCF82 10/6 
PCL82 10/6 
PL36 13/10 
PL8I 11/10 
PL82 8/- 
PL83 8/11 
PY8I 7/6 

PY82 
PY83 
UAF42 
UBF89 
UCC85 
UCH42 
UCH8I 
U F41 
UF89 
U L41 
U25 
IRS 
155 
1T4 
3S4 

76 
8%6 

9/- 

8%6 
9/- 
9/2 

8/2 
8/6 

126 

6/6 

7% 

Postage 6d. valve extra. 

May we quote for obsolete and 
transmitting types. (S.A.E. please.) 

CITIZENS' VALVE SERVICE 
(REGD.) 

Office Address -No Callers : 

103, GANTSHILL CRESCENT, 
ILFORD, ESSEX. 

TELEVISION ENGINEERS' 
POCKET BOOK 

The new and enlarged edition of this 
pocket manual and data book has been , extensively revised. Many pages of 

essential reference data on cathode - \ ray tubes, valves, also special sections i on servicing equipment, dealing with 
/printed -circuit models and projection 
receivers, aerials and interference 

10, problems. 

Ed. by J. P. Hawker. 
12/6. Postage 6d. 

PRINTED CIRCUITS. By M. Moses, 
231 -. Postage I / -. 

TELEVISION SERVICING HAND- 
11), BOOK. By G. I. King, 30/ -. Postage ' TELEVISION RECEIVING EQUIP- 

MENT. By W. T. Cocking, 30/ -. 
Postage 1/6. 

THE CATHODE -RAY TUBE AND 
ITS APPLICATIONS. By G. Parr 
& O. H. Davie, 50/ -. Postage 1/6. 

AN ELECTRONIC ORGAN FOR 
THE HOME CONSTRUCTOR. 
By A. Douglas, IS / -. Postage I/- 

RADIO VALVE DATA. 6th Edition. 
Compiled by " WW," 5 / -. Postage 9d. 

THE MODERN BOOK CO. 
/BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

l, 19 -23 PRAED STREET, 

, LONDON, W.2. 
Complete catalogue 6d. 

Phone : PADdington 4185. 
Open 6 days 9 -6 p.m. 
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zero. The cathode voltage 
should also be checked. The 
protection valve, usually a 
double diode, could be changed 
to remove any doubt, and make 
sure that both heaters are alight. 
However, the fault will usually 
lie in the timebases. Check the 
line output valve for spark on 
its anode cap and the voltage on 
its screen. Also examine the 
booster diode and its voltages. 
The cathode voltage will be the 
higher, of course. Check all 
high value, resistors. Before 
suspecting the line transformer, 
check all the frame circuit and 
its valves. Check the main 
H.T. rectifiers. 
X -ray Danger 

As all the tubes operating with 
potentials over about 16kV emit 
soft X -rays care should be taken 
against. radiation when working 
the tube outside the optical box. 
Keep the brilliance low and be at least 3ft. away from the tube face. A lead glass screen should 
be used, but if you turn the tube face away from yourself and view the screen through a mirror this should be all right for quick servicing. 

Line across the tube, either horizontal or vertical. 
The protection circuit is not operating. Check the secondaries of the frame and line output trans- formers and examine the scan coils for open circuit. If these are all right check the tube protection circuit and the resistors to the tube grid. 
Picture size varies with signal. 
This also affects the brightness and the picture 

jumps in and out of focus. The -fault nearly 
always lies in the EHT unit. The cause is poor 

PRACTICAL TELEVISION 

Linearity 

147 

RS 

Sync. 
Sep. 
Anode 

e Ftyteck e scan Hold 
pC mr 

d çes 

Scan 
Fly e 

V/ 
EFSO, 
SP6t 

LAST -MINUTE CHRISTMAS GIFTS 
No need to rush out to the shops. Here's 

one you can arrange now ... in a few moments 
. in the comfort of your own armchair. 

A year's subscription for PRACTICAL 
TELEVISION is the ideal gift for friends who 
are TV enthusiasts. 

But hurry! You must send now to make 
sure that first copies arrive in time for Christ- 
mas. Simply send your friends' names and 
addresses, together with your own and 
remittance* to cover each subscription, to The 
Subscription Manager (G.2), " Practical 
Television," Tower House, Southampton Street, 
London, W.C.2. An attractive Christmas 
Greetings Card will be sent in your name to 
announce each gift. 

RATES (INCLUDING POSTAGE) FOR 
ONE YEAR (12 ISSUES) : -U.K. £1.2.0, 
OVERSEAS £1.0.6, CANADA £0.19.0, 
U.S.A. $3.00. 

A 6 

V2 
6SN7 

. 

Fig. 50. -Time base and output circuit. 

EHT regulation. It is a very common fault and 
not always easy to trace. A typical procedure is 
as follows: first change the pulse generator valve, 
and check carefully the blocking oscillator trans- 
former in the anode and grid circuits of this valve, 
and the resistor between the H.T. line and the 
transformer secondary. This resistor is very 
critical and is a high stability component. Two 
more high stability resistors are in the control 
grid circuit of the EHT generator valve and these 
two resistors also control the regulation. The 
three resistors should be checked very carefully, 
and if in doubt replace them. The H.T. rectifiers 
should also be suspect. The EHT rectifiers could 
also cause this trouble, but that means returning 
the transformer to the manufacturers. 

Electrostatic Receivers 
Many home -built receivers employ electrostatic 

deflection. There are also some commercial 
receivers which employ electrostatically deflected 
cathode ray tubes and accordingly details of some 
of the common circuits and faults employed in 
such receivers will be of assistance to many. 

The Miller Transitron Timebase (Fig. 50) 
This timebase is used to a considerable extent 

and the mode of operation is as follows: The 
charged capacitor C2 is partially discharged 
through R3 and R4 and is then recharged by the 
action of the valve. The time taken for this 
function is called the scanning period. The fly- 
back and linearity is controlled by CI in con -. 
junction with RI and R2. The output from V1 
anode is of sawtooth waveform and is fed through 
coupling condenser C3 to the amplifier V2A. Part 
of the output of V2A is passed to the linearity 
control 125 before being fed to. V2B: The output 
from V2B is then in the opposite phase to V2A, 
and this is correct for feeding to the deflector 
plates. C4 and CS are the deflector plate coup- 
ling condensers. 

(To be continued) 
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h. 
r J il , r The Editor does not necessarily agree with 

opinions expressed by his correspon- 
dents. 
the 

All letters must be accompanied by 
\MO r ' ,r the name and address of the sender (not 
.,.,.,..[': LY:::ü:Ysi::i!:iX:} :J,.::. /:W:.: .::':::. %c::i. : %: %,L: ii "::. r.::iti /.YJ.::'Si:.:ffi! .eexby+a necessarily for publication). 

PORTABLE TUBE 
SIR; Hardly anyone today would think of 

using a radio set without an extension 
speaker socket -or as an alternative, a portable 
set. Radio in each room of the house was, at 
one time, a trade slogan. Why cannot this 
be applied to TV? As I see it, a TV set is the 
same as a radio set from the viewpoint that it 
tunes in the signal, and the C.R. tube takes the 
place of the loudspeaker, making visible the 
intelligence received by the set instead of making 
it audible. Why then 
cannot the tube and the 
scanning coils be separ- (Borehamwood). 
aced from the set, and 
taken to a distant view- 
ing point? I admit I do 
not know a lot of the 
techniques of TV but it 
does not seem that this 
is an insurmountable 
problem, but I should 
think one of your popu- 
lar contributors could be induced to produce a 
" plug -in tube " unit which could be carried from 
room to room, or made as a separate unit to use 
with an existing TV set. Would it not be 
popular ? -G. F. RANSOME (Winchester). 

setting, turn it back with the same undue force 
and cannot arrive at the intermediate fine setting. 
As a result, they try one of the other controls, 
and soon have the receiver completely out of 
adjustment, calling for an engineer to reset all 
controls. 

In some modern receivers these pre -set controls 
have now either been dispensed with or placed 
right out of reach, improved valves and circuit 
techniques having now made it possible to obtain 
reliable working over a long period without the 

need for these adjust - 
ments.-G. A. WOLSEY SPECIAL NOTE 

Will readers please note that we are unable 
to supply Service Sheets or Circuits of ex- 
government apparatus, or of proprietary makes 
of commercial receivers. We regret that we 

i are also unable to publish letters from readers 
seeking a source of supply of such apparatus. 

PROJECTION TELEVISION 
SIR, -In your October issue a reader was 

enquiring when the above will come about, 
and what inventors are doing -about this. I- wish 
to draw your and his attention to my Patent (No. 
'821583). It is entitled "Colour Television 
Systems." This I believe will be of great interest 
to you and your readers of all walks of life. If 
any of them require a copy they should apply 
to the Sales Branch, Patent Office, and not me. 
The invention describes many novel features for a 
Colour Television Camera and Colour Television 
Receiver, and I hope in due course to get the 
invention developed for public interest by one or 
more manufacturers, if I can get, what all private 
inventors require, " fair play " as I know that 
manufacturers like to get results from within 
their -own ranks. -R. B. POOLE (W.C.1). 

TRENDS IN TV DESIGN 
SIR, -In his article " Trends in TV Design " in 

the November issue, " Engineer " had 
apparently forgotten that another important 
point in design appeared to be the removal 
of the many " pre -set " controls. It is 
true that valves and some components age 
in use and adjustments may therefore become 
necessary to compensate for the resulting change 
in performance. Whilst it is important that a 
customer should be given the facility of making 
such adjustment without calling in a serviceman, 
it is found that many viewers do not appreciate 
that such adjustments should be made carefully. 
So many viewers turn the control as though they 
are winding up a clock and, passing the correct 

MK. 1 ULTRASCOPE 
SIR, I would be 
J pleased to receive 
any information on the 
above TV receiver. I 
am a disabled ex- service- 
man and spend quite a 
lot of time " messing 

about" with electricity. The Mark I Ultrascope 
is no doubt war surplus so I am unable to obtain 
circuit diagrams.. The unit in my possession is 
complete except for some wires off the C.R.T. I 
have had some indication on the tube but I can- 
not follow the wires. -P. GODDEN (22, Victoria 
Road, St. Annes on Sea, Lanes), 

COLOUR TELEVISION 
SIR,- Replying to my suggestion in the May 

issue of PRACTICAL TELEVISION that we should 
make much more progress in the development of 
Colour Television if we dropped the idea of 
" compatibility," your correspondent E. H. Price 
suggested (July issue) that it would be much too 
costly to proceed along these lines. Having been 
associated with the development of electronic 
equipment for the last 25 years, I can assure Mr. 
Price that his comment regarding cost are not 
valid in 1959. For many years past our factories 
have been producing high -quality, high- frequency, 
wide -band transmitters and receivers for the three 
Service. Most of these operate at frequencies 
far above our present -day TV requirements. 
Production techniques have so improved in this 
country, as well as the United States that it is 
fair to say we have the knowledge to begin pro- 
duction of a reasonably priced colour TV 
receiver, as well as camera -channels and trans- 
mitters, etc., as soon as the drag -lines of " com- 
patibility " are severed. 

Once permanent peace is established we can 
use a large part of the redundant high- frequency 
service equipment as the basis for both receiv- 
ing and transmitting gear for a high -quality 
colour TV service. Only the cost of modification 
need be passed on to the civilian buyer. 

Thus, by using modern techniques and convert- 
ing service equipment as it becomes available, 
we have the basis for a really cheap colour TV 
service for years to come. -R. D. COYLE (Albury). 
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BAND 3 TV CONVERTER = 
O1 channel. 7 -13 '180.205 Me /si. 
k. 2 Yodel. Latest ...code circuit using 

EI'C84 and EF80 valves. 18db gain over = 
Letanduni circuits. Built -In Power Supply 

00-'250 V. A,C, 810e 8Iio. z Oto. x 4/u. Simple = 
fit --only external ping -ia connections. _ 

'Ired and aligned ready to nee. Only 72/6. 
W. A P. 2/6. 
IB] -B3 changeover Sw. and BBC Aerial Socket = 
Bitted and wired, 8/. extra. 
Mead 8 Acids. Single Dipole with 4 yds. = 

ßi3.10.O Carr. and Ins. 5/ -. Complete 
fable, 18/9. 3 Element Beam. 25/ -, 5 Element, _ 

with4knlbswalnutorivory tochoice. 1824, etc. Bl -B3 Crossover Units, 7'0. = 

7 -VALVE AM /FM RADIOGRAM CHASSIS 
Surplus ßargoin 
011er 

Valve Line up : 

ECC85, ECH81, 
EF89, LAB C80, 
EL84, EMS!, EZBO. 

3 waveband and switched gram 
positions. Med. 200 m:500 m., 
Long 1,000 m. -2,000 m., VHF /FM :BB -95 Mc /s. 
4 Controls. Vol., On -off, Tone, Tuning, 
Wavechange, P.U., Ac. and E., and speaker sockets. Magic eye tuning. 
Philips continental tuning insert with permeability tuning on 
FM, and combined AM /FM If transformers, 460 Kc /s and 10.7 Mc /s. Dust 
core tuning all coils. Latest circuitry, including AVC and Neg. Feedback. 
3 watt output. Sensitivity and reproduction of very high standard. 
Chassis size 134in. x 64in. Height 74in. Edge illuminated glass dial 114in. 
x 34in. Vertical pointer. Horizontal station names, gold on brown back- 
ground. A.C. 200 /250 v. operation. 

-3lli lillNlllllllllllllII III I IIIN IIilllIlllllil mmIillmu lit lllllllllllllllllllllllllll I RECORD PLAYER BARGAINS 

RE- GUNNED TV TUBES 
New Reduced Prices! 

And now 12 month.' Guarantee 

12ía. 16 17in, 08.10.0 
14in. 07 211n. 810.10.0 
ISIn. 17.10.0 Carr. end ¡nave. 10 /-. 
All tube. Rebuilt with new Heater Cathode and Pan 
Aeeembly- reconditioned virtually as new I Full 
6 month's' unconditional Guarantee. As used by our 
own Service Dept. Comprehensive etonAa- -quick 
delivery. 10 /- part exchange dlowaaoe en roar dt 
tube. 

RECORD PLAYER CABINETS 
('ontemporary Cabinet 
styled, mine Pelee 
covered cabinet 

.Oe io tnwo -tofu dJ.J Vl 

fawn and brown, Carr. end 
or mottled red Ins. I/O. 
with white polka 
dot. Sisee 161 x 
131 x ht. 8 }la., 
fitted with all 
accessorise, in- 
cluding baffle 
board and ano 
dieed metal fret. 
Space 

a 
vailable 

for all modern 
amplifiers and 
a atochen g e re, 
etc. Uncnt record player mounting board 14 x 
I::in. snppli...I. 

2 -valve AMPLIFIER Mk.2 
Latest developed circuit giving a higher fidelity 
response and greater output (2-3 wettel using twin 
stage valve ECL82 and neg. feedback Tone Control. 
Complete with knobs. etc., wired and tested ready to 
fit in above cabinet. 

ONLY 22.17.8. P. A P. V-. 
bin. speaker and matching transformer, 221-. 
P. A P. 100. 

6ENTERCEL RECTIFIERS. E.H.T. Type Fly- 
back Voltages. K3/25 2 kV., 5/ -; R3/40 8.2 kV., 
8!f ; Rif 3.6 kV., 7/3; K3 /60 4 kV -, 7/9 ; K3 /100 
A kV., 13;6. RAINS TYPES. -RM1, 125 v. 60 mA., 
4/9: RM2, 125 v.100 mA., 610: RES, 125 v -120 mA.. 
718; 13514,250 v.250 mA., 10/-; ItM4B type 270 mA. 
17/8 ; 115, 250 v. 300 mA., 21 / -. 

SPEAKER FEET. -Expanded Bronze anodised 
metal 8 z 81e., 2)11 ; 12 z 81n., 3/ -; 12 z 12in., 4!8; 
1.2 z 151n., 6/- ; 24 z 12in., 9/ etc. 
Listed above are only a few items from our very 
large stock. Send 3d. .tamp today for Complete 
Bargain List. 

ß1EW RELEASE by EAU. -4-speed Single P afer 
FULLY 
O VALVES 

d start. fidelity tait and bargain boy at. only 783, 1T4 7/1 DF98 9/- KF80 `0/8 PCF82 10,/8 19.6. 185 7/6 DK98 9,/- EF86 18/ PCL89 12/8 
354, 3V4 8/ L96 9/- ßF91 0/8 1.81 19/6gH8R -HAS BoW. -4 -speed sutoehwger with 
524 9/ SSL6 9/e !MCI 104 PL82 9/s {crystal turnover cartridge, etc., wired for stereo, 
6K7 6/9 EABC80 9/6 ßL84 Si PL83 11/8 orgue 98.19,6, 
6K8 84 EBC41 Si 111181 94 PESO 7/0 erraod -Latest 80121 /1)/Mk 9 -fitted with 008 Se? 84 Et1.:e3 9/8 EY81 10/ PY81 94 tat cartridge, plug -In monaural head. Auto! 6807 8 1CC54 Ir48Y96 10/ Yß2 7/8 oat selector, eta. The connoleeeure choice for 8V8 7/8 ECF80 11/0 Eg80 7/ 83 10/6 mile perfection. Bargain 10 gas. 6Z4 7/1 1141E81 7/ 26 Ill in stereo head t3C3110 02 extra. 
7C5 9/- ECßel 10 /0 171114 94 
7Y4 84 L80 104 00084 10i5 
DAP9a 0/- 114 PCF80 1018 

Seed for Lid. 
SPECIAL PRICE PEA SET 

191 1010 above are ¡rend nee, fully yuaaeI.ed models. Cä4'2 1(tl and Inc. 4/6. 
F41 101- COmprebenelve bargain range of Colleen. BSA 

ildrgain 
Unite In stock. Send for compreto naive 

Irate. 

11t5. IT4, 185. 384 or 3V4 , 27 /8 

Otte, 617, Q 8Q7. ODAM, , 524 or 61/5 ... ... 95!- 

COAX 90 OHM CABLE. Siena 
diani, Low Lone Semi -Air Spaced Aerazlal. 

SPECIAL REDUCED PRICES 
20 vde. 12/8, p. p . 1 0 3 : 60 yds. 824. p. a 
p. ó / -' 40 yds. 22/8, p. a p. 2/6 ; All other 
lengths 8d, per yard. 
Coax Pings 1f -, Sockets 1/-, Couplers 1/8, 
Cable End Rockets 1/8, Outlet Boxes 4 /8. 

C.R.T. Heater 
Isolation Transformers 

New Improved typer -mains prim. 
200 /250 V. tapped. 

All isolation Traneformere now supplied with 
alternative no door. plus 15%, and pia. rm., 
bond tapa at no eats charge. 
r 2 v. 2A type 12 /8 II'. t P. 1'61 

8.8 v. .8A 12/8 
10.8 y. .SA 12/6 
18 y. .8A 12/5 

Other reiteges available at Dame priers. 
Small eke and tag terminated for easy ait err. 

SPECIAL OFFER 
Superior type Art leather covered Portable care. Well. 
known Manufacturer's surplus, in attractive tan colour 
with non- tarnleh gilt fitments. 
Size o 16in. x 11 }In. x 501n. 

Knockout price 115 /6 Post & Pack. 26 
ALTERNATIVE OFFER 
Above case fitted with latest BSA 4- epeed'TU9 Record 
Player Unit. Fut -Fi Sial pick -op. Ready mounted and 
wired. Complete silk mains lead and detachable screened 
pick -up lead. An ideal portable record player unit 'or 
tape or amplifier nee. 

Bargain 5 gns. Post & Pack. 4 6 

VOLUME CONTROLS 1TYOAN FRET /Murphy 
10,000 ohms -2 Megohms. All long spindles. I ll2 x lOin., 8!- ; ]2x246,., 4 , 

Morganite Midget type. 1 }1n. diameter. Guar. (SPEAKERS P.M. 3 ohm 21in. Ela'. 18'0. - 

I year. Log or Lin. Ratios. Lela 9w. 3 /-, D.P. Goodman, 180. Stn. R. R A., 1718, 6mn. 
Ow. 4;9. Twin Ganged controls, 5 meg., 3 meg., 118 6. 7 x 4ín. Goc,hnnun, 18/6. Nin. Rota, 20 -. ' in 
1 meg.. sexe lew. 6/9 ea. I5pe0ial ('one Weans, 21 8. 1Oin. P.. ,t A., 25' 

Taws : C.A.O. is 0.0.D. lividly tug Matsu, P.O., are., payable re T.G.A. Peet/PeoatM ens fe 518 70., 12. 1/1, rß. 114, jD, 2f-. 1016. %Í0e 
Hours : 9 a.m. -6 p.m. I p.m. Wed. Open all doy Saturday. 

RADIO COMPONENT SPECIALISTS 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 
SO yards Thornton Heath Station, 

(Est. 1946) 

(THO 21N) 
Buses : 130A, 133, 159. 166 and 190 
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CHARGER TRANSFORMERS 
Tapped Primary 200240 v.. Secondary 
3.5 v., 9 v. and 17 v., 2 amp. type. 18/6 : 
4 amp. type, 211 -. Postage 1/6. 

COSSOR PRINTED CIRCUIT KIT 
Model 701K. VHF,FM. Radio receiver Kit. 
Complete Kit with instructions. Listed 
£15.15.0. OUR PRICE £715!0. Post 3/6. 

COSSOR PRINTED CIRCUIT KIT 
3 watt Audio Amplifier Model 562K. Listed 
£9.15.0. OUR PRICE £5'15'0. Post 36. 

LOUDSPEAKER UNITS 
All brand new. "Note Special Prices. 

4l1 Permanent Magnet 3 ohms Imped- 
ance. each 
Sin. Units by Plessey, Goodman. 

Lectrons ... ... ... ... 176 
G }in. Plessey ... ... ... ... 18.6 

Goodman... ... ... ... 19/6 
101n. Else. Plessey ... ... ... ßS.'6 
Gin. x 41n. Plessey . ... ... 19/6 
Tin. x 4in. Goodman ... ... 19.6 
7in. x 5in. Goodmans ... ... 19'6 
Bin. x 510. Goodman ... ... 251 
loin. x 61n. Plessey ... ... .. 25/8 
Din. Loudspeaker Units 3 ohms Imped- 
mce with a Matching Output Trans- 
former suitable for 6176. Brand new 
but soiled, offered at a Special Price 
of 11'6 each. Postage 2'-. 

RECTIFIERS FOR BATTERY 
CHARGERS 

12 v. 3 amp . ... ... ... ... ... 10'8 
12 v. 4 amp . ... ... ... ... ... 12 /- 
12 v. 5 amp . ... ... ... ... ... 14/6 , 
ALPHA RADIO TERMS. -Cash with order or C.O.D. Postage and Packing charges extra. as follows: Order value 10- ads. 
1 3 ; 20'- add 1 9; 40'- add 26; £5 add 36. Minimum C.O.D. Fee and Postage 3; -. For full terms of business see inside cove; 
of our catalogue. Personal Shoppers 9 a.m. to 5 p.m. Monday to Friday. Saturday 10 a.m. to 1 p.m. 

103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7. 

ALPHA 'RADIO 
SUPPLY CO. 

VALVES GU g FORE DÉSPÁTCH 
TESTED 

CY31 16/7 KTW61 06 5Y3GT 8 - 
DAF96 8'9 N78 19 11 5Z4G 9 - . 

DING 8/9 OZ4 5'6 6A7 11 - 
DK9G 88 PCC84 9,- 6AL5 6 6 
DL96 8/9 PCF80 9,'- 6AM6 5 - 
EBC33 6/9 PL81 126 6F6G 7 6 
EBC41 9/6 PL82 8$ 6F1 14 - 
ECF80 9.9 PX25 12 6 6F13 14 - 
ECC84 10/- PY80 7 6 6F15 14 - 
ECC65 98 PY81 8.6 6K7G 4- 
ECH42 9/6 PY82 - 6K8G 7 6 
ECR81 9,- PEN4VA15.- 6L6G 8- 
ECL80 10'- PEN25 6.- 6L18 116 
EF39 5/9 PENA4 15"- 6Q7G 7 6 
EF40 141 SP41 3 - 6SL7GT 8-, 
EF41 98 SP61 3 - 6SN7GT ^ 6 
EF42 11i- TP25 26 6 6U4GT 12 - 
EF50 4'- U14 88 6116G 6-, 
EF80 8'- U25 14- 6V6GT 7 9 
EFBG 13'- U191 118 6X5G ^ - 
EL41 1018 UCH42 10 6 10FI 14 - 

EL42 106 UF41 9 - 12AT7 7 6 
EL84 9 - VU39iMU12 12AU7 -: 
EM80 10- 14) 8 9 12AX7 EY51 10- 1C5GT 12.6 
EY86 10/- 1HSGT 10'8 

25A6G 
1208 

1 EZ40 7%8 1N5 10 8 
EZ80 7r- 155 6 8 25L6GT 1- 
GZ32 12i- 1T4 6- 25Y.5 9 
I31,34DD 8:8 3S4 7 6 35Z4GT - 

KT33C 8/6 3V4 88 42 - 
KT66 17/6 5U4G 7.- 80 

6 

6 

CATALOGUE 
Our 1960 catalogue is now available. 
Please send 1/- in stamps for your copy. 
Trade Catalogue also available. Please 
attach your Business Letter Heading. 

Al "l'I I M A1' I ('' CHANGER UNITS 
The latest Collaro Conquest 4 -speed 
autochanger, in cream, with Studio 
"0" insert. Brand new, fully guaran- 

teed. 27.19.6. plus packing and post 3/6. 
Collaro 4 -speed single player unit with 
automatic stop. cream, turnover crystal 
cartridge. Brand new and guaranteed. 
26.19.6. 
Garrard Automatic Record Changer, 
4- speed, type RC1201D Mark I. - PRICE 
28.17.6. Packing and post 36. 

ACOS MI('RUPIIONES 
Acos Mie 39:1. Crystal Stick Micro- 
phone for use as a hand, desk or floor 
stand units, for high quality recording. 
broadcasting and public address work. 
List price 25.5.0. OUR PRICE 391. 
With Stand, 47/6: with floor, stand 
adapter. 5218, Postage 16. 
Acos Mic 40, as supplied with most 
modern tape recorders, with folding 
rest and 8 ft.. lead, response 40 -6.000 
c.p.s. Listed at 35.' -. OUR PRICE 25' -. 
ACOS PICK-UP ARM. Type GP54;2 
complete with turnover crystal 
cartridge and crystal styli HGP37;1 
or HGP59 5C. 29'8 complete. 
TELENG TUNERS. Types TT13S for 
.1 Heaters and fitted BBA plugs. ;TT13S 
for .3 Heaters and fitted B9A plugs. 
TT19P for Parallel Heaters. Coils av ail - 
able for most channels. LISTED £7.7.0. 
OUR PRICE 55.- each or lesss valves 35 -. 
C'ILDON TURRET TUNERS. Types 
E10H, E38H, E1OL. Brand New and 
Boxed. Complete with fitting instruc- 
tions, etc. LISTED £7.7.0. each. OUR 
PRICE 55 - or less valves 35' -. 
WOLSEY T('165 Convertor Aerial 
Convertor. LISTED 65.10.6. 
PRICE 24.10.0. 

UNBEATABLE' PRICES 

12 MONTHS GUARANTEE 

ELEC -TRO MQ 
BRAND NEW GUN 

CATHODE RAY TUBES 
Attr'' 

Under the ELECTROVAC process at our fully equipped factory of 
over 6.000 sq. ft., all tubes are opened, ALL expendable parts re- 
moved, a Brand New Electron Gun fitted and a vacuum produced to 
give a performance and life AS NEW. Progressive picture and 
vacuum tests over five days ensure the utmost reliability in service. 
Each cube carries an unconditional Twelve Months' Guarantee. 
The following are prices for the most widely used types, ex stock : 

12" Mullard, Mazda, Ferranti, Emitron £6.6.0 
Cathodeon, Q.E.C., Cossor Types 

£6.6.0 
£7.7.0 

14" 
17 

If 1,1 

ss 9, ,, ,, 
21 Mul lard, Mazda, Ferranti, Cossor and £9.9.0 

Emitron types 
Plus carr :age, packing and insurance IO -, refundable in full 
on receipt of old tube in our carton supplied. 

Cash with order, regret no C.O.O, 

ELECTROVAC MANUFACTURING CO. LTD. 
(Dept. P.T.11) Chapel Works, Sunnyside Read, Chesham, Bucks. NEWNES 

NOW AVAILABLE AGAIN. . . in 
an enlarged, revised edition - 
TELEVISION 
ENGINEER'S 
POCKET BOOK 
Edited by J. P. Hawker 

This new and enlarged edition has been extensively 

revised to cover recent developments especially changes 

in receiver technique since the inception of the I.T.A. 

network on Band 3. Information is included on standards 

and waveforms : British TV network (including field - 

strength maps) : basic circuitry ; projection television ; 

Band III conversions ; installing and servicing : aerials ; 

interference : fault tracing ; and valve and picture tube 

data. etc. Over 200 illustrations. over 250 pages. 

Only I2s. 6d. FROM ALL BOOKSELLERS 
. or in case of difficulty Ils. 6d. from GEORGE NEWNES 

LTD., Tower House, Southampton Street, London, W.C.2. 
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UNDERNEATH THE DIPOLE] 
A MONTHLY COMMENTARY 

bn By l conos 

COMMERCIAL TELE- 
VISION was the title of 

a recent lecture symposium 
organised by the British Kine- 
matograph Society. Such a 
broad all- embracing title could 
cover a very wide field. tech- 
nically and creatively. Though 
the sub -title " British versus 
Transatlantic methods of pre- 
sentation " might indicate a 
comparison of styles, techniques 
or organisations. it still left one 
guessing. The speakers were to 
be important executives from 
Associated Rediffusion, Anglia 
TV. the Canadian Broadcasting 
Corporation and the N.B.C. of 
America. with a BBC television 
engineer as Chairman, which 
gave promise of a thoroughly 
controversial evening. This is 
what it turned out to be. 

U.S.A. versus U.K. 
THE audience of film studio 

and television. production 
and television men was 
not disappointed. First, a 
" sponsored " Perry Como film, 
especially made for .American 
TV, was shown by 16mm film 
projection. in which the advertis- 
thg was almost wholly integrated 
into the action of the scenes. 
Various reasonably smooth 
excuses were worked into the 
continuity of the dialogue, songs 
and sketches to soften the blow 
of occasional references to 
" National Cheese Week " and 
to the virtues of various 
consumable products. This, 
explained Mr, Joseph Harsch of 
the N.B.C. was perfectly normal 
and acceptable to U.S.A. tele- 
vision audiences. much more so 
than would be a succession of 
advertising spots, one after 
another. 

He explained the American 
system, in which the television 
organisations provided the studio 
network facilities for the 
advertising sponsors to produce 

their own shows. The difficulties 
of re- editing the same film for 
BBC presentation must have 
been great. Stephen McCormak, 
formerly with the BBC and now 
with Anglia, and Donald 
Bennett of Canadian Broadcast- 
ing gave examples of elaborate 
live production and specially 
filmed production, the former 
being a telerecording and the 
latter shot on 16mm film. Both 
speakers together with Lloyd 
Williams, of Associated Redif- 
fusion. stressed that the- make- 
up of British and Canadian 
programmes was completely 
divorced from the advertising 
side, and that the American 
style of integrated advertising 
would not be digested over here, 
even if it were allowed. Asked 
about the future of 16mm film 
shooting for television, now that 
magnetic video tape recording 
had made such headway, Mr. 
Williams said that there was 
room for both methods, with 

0 0 .)[{, 

the right facilities. Major im- 
provements in 16mm film 
techniques had ensured its con- 
tinued use. 

"Hancock's Half Hour" 
TONY HANCOCK and 

Sydney James are a busy 
team, both on television and 
sound radio. Hancock's Half 
Hour has become a " must " in 
both fields putting quite a strain 
on the staying power of these 
t w o brilliant comedians. 
Fortunately, the modern tech- 
niques of video tape and sound 
recording recently enabled them 
to go ahead and get one or two 
" half hours " in hand. This 
backlog gave them a brief but 
much needed respite. I must say 
that the BBC video tape trans- 
mission was of very fine quality 
and that Tony Hancock's spell 
as foreman of jury at Old Bailey 
came over in fine style, situation - 
comedy at its very best. This 
particular episode was notable 

Mr. Walter Kemp, 7cchnical Controller of TWW, loads the two -inch wide 
magnetic tape on to the video and audio record heads for recording in the new 
specially- designed mobile Ampex videotape recording unit. This unit, which 
has just been delivered to TWW, will be used for recording studio programmes 
and outdoor events in Wales and the West Country. This picture gives a 
close -up of the Ampex console with the record and preview picture monitors 

on each side of the waveform monitor. 
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for the fine casting of quite 
small parts -all played by top - 
line actors. Austin Trevor 
played the judge with just the 
right amount of exasperation at 
Tony's preposterous foreman- 
ship of the jury, who were 
almost equally rattled by his 
leadership. Prominent amongst 
the jury were Leslie Perrin and 
Kenneth Kove. who are 
more often seen in cinema 
films. Sydney James is the 
perfect stooge, a fine actor, 
and a comedian with a 
wonderful sense of timing. 
Production values on this series 
continue to be first class, and 
Duncan Wood, producer, gets 
top marks. The writers, too, 
Ray Galton and Alan Simpson 
are to be congratulated upon the 
scripts of this series. which are 
tailored to fit the personalities 
and the situations, with plenty 
of scope for visual as well as 
verbal comedy. 
The Vidicon 

EM.I.'s new vidicon TV 
camera seems to have 

made a big impression upon 
television engineers, giving 
quality comparable with the 
image orthicon camera though 
still lacking the complete flex- 
ibility of the image orthicon. 
All the British makers are going 
ahead with the vidicon type of 
camera, which is much lighter 
in weight, less expensive to buy 
and maintain, and for which the 
camera tube hire is about one - 
fifth of the hire of an image 
orthicon tube. It is the usual 
practice for the equipment 
manufacturers to supply camera 
tubes on hire on a " tube burn- 
ing time " basis of so much per 
hour. With three or four 
cameras warming up for half an 
hour or so, and then being 
used several hours a day for 
rehearsals and live transmissions, 
these hire charges can mount 
up to many thousands of pounds 
a year, at 30s. or 35s. per hour 
each. No wonder the TV 
engineers are encouraging the 
development of simpler cameras, 
which can give first -class results 
on many features which do not 
call for rapid camera move- 
ments. The improved vidicon 
camera tube is also used for 
telecine, of which I hear that 
fine results are being obtained 
by Pye. The flying spot telecine 
scanners of Cintel and E.M.I. 
continue to give superb results, 

PRACTICAL TELEVISION 

however, particularly as regards 
their range of tones and grey 
scale. 

"The Third Man" 
TIME flies! It must be six 

or seven years since The 
Third Man film took the cinemas 
by storm and packed in the 
audiences. Then, Orson Welles 
played the part of Harry Lime, 
an unpleasant racketeer in 
Vienna just after the war. The 
TV Harry Lime is a much 
pleasanter, if less dramatic, spiv 
who seems to work out his 
operations more along the lines 
of Robin Hood. Michael Rennie 
smiles his way through difficult 
and dangerous situations, which 
are smoothly and expensively 
produced on film by a combina- 
tion of the BBC and the 
NTA of America. I suppose 
Iain MacCormick, who wrote the 
story and script of this television 
series, had his eye on the wider 
family audience of television, 
when he made Harry Lime less 
of a villain than the sinister 
Harry time of years ago. I am 
inclined to think that he has 
done the right thing. I have only 
one main point of criticism. The 
" Harry Lime " theme, played on 
a zither and which was such 
an important background in 
the original film is back again. 
But it is faded up with loud 
volume, quite missing the sinis- 
ter effect it originally achieved 
as a reasonbly quiet musical 
background. 

The Third Man was shot on 
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35mm film for use on BBC and 
major Ü.S.A. networks, but will 
undoubtedly be available opti- 
cally reduced to 16mm prints for 
world distribution. 

Peter Scott 
ANIMAL, scenic and explora- 

tion items cater for a special 
audience -but the audience is 
vast. It is in this field that the 
16mm film really comes into its 
own. The Granada television 
visits to the London Zoo were 
at one time mainly live, but now 
there are fairly large portions of 
filmed material included. 
Animals would not " perform " 
or show themselves off reliably 
for live television. Granada 
shoot their Zoo films on 
reversal negative film, the photo- 
graphic emulsion of which has 
been much improved lately. This 
reversal film becomes a master 
positive from which further 
reversal prints or negatives are 
made, for editing. The original 
master is retained, unedited, for 
use on other items in the months 
or years to come. Granada are 
thus building up a most valua- 
able library of animal shots. 
Peter Scott's nature study lec- 
tures on BBC have a charm of 
their own, admirably illustrated 
with animal shots filmed on his 
travels all over the world. Lately, 
we have seen unusual animals 
and birds in island haunts in the 
Pacific and in Panama, interest- 
ing in themselves, but doubly so 
with the delightful restrained 
commentaries of Peter Scott. 

PRACTICAL WIRELESS 
Chie /' Contents of December Issue 

Now on Sale, 1/6. 
A SIMPLE B.F.O. 

A STEREO AMPLIFIER 
SELECTING TRANSISTORS 

AMATEUR RADIO FOR BEGINNERS 
EXPERIMENTAL ' SUPER ' TRANSISTOR RECEIVER 

A TRANSISTORISED `N' CIRCUIT 
A MAINS THREE -VALVER 
A TRANSISTOR PRE -AMP 
BEGINNERS' TEST METER 

ETC., ETC., ETC. 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1959 

Any 1,2 or 3 
books Sehton 
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FOR ENGINEER or AMATEUR - 
3 NEWup- to- date,essential handbooks 

Gordon J. King, Assoc. Brit, I.R.E., M.I.P. R.E., M.T.S. 

who is the author of all three of these thoroughly practical 
handbooks, is an experienced radio engineer, well known to 
amateur and service engineers for his contributions to the 
technical Press. 

M. RADIO 

' 

x 

ACINQG 

DO THIS NOW ! 

Simply till in form indicating 
book(s) required and post in 
2d. stamped unsealed envelope to 
Dept. H.F.42, People's Home 
Library, Basted, Sevenoaks, Kent. 
Offer applies U.K. and Eire only, 
closes. Dec. 31. Christmas orders 
by Dec. 12. 

TV SERVICING 
Practical handbook of servicing and repair 
methods intended mainly for the service engineer, 
but will also prove invaluable to radio amateurs, 
students and apprentices. To give immediate 
assistance to the busy man are the Procedure 
Charts, which show at a glance all likely fault 
symptoms, possible causes etc. Comprehensive 
survey of aerials and feeders. Beautifully bound 
in grey buckram, cash price 30;' -. 

4 

How to deduce from any 
fault symptom the most 
likely cause of trouble. 
How to locate the circuit 
section or component con- 
cerned and what action to 
take. 
Methods of converting single - 
channel receivers to Band III 
operation. 

280 pages 
174 illustrations 

F.M. SERVICING 
A straightforward, non -mathematical, fully 
comprehensive coverage of both the theoretical 
and practical aspects of servicing, adjustment 
and construction of FM equipment. Invaluable 
to service engineers, amateur enthusiasts and 
radio students. Circuit arrangements are covered 
stage by stage. Many examples from current 
receivers are included. Beautifully bound in 
scarlet buckram, cash price 25 -. 

4 

Circuit arrangements-com - 
bined AM/FM type of re- 
ceiver ; adaptors or tuners ; 

audio problems. 
The alignment and servicing 
of FM equipment and FM -fed 
high- fidelity systems for 
domestic use. 

192 pages 
Over 
100 illustrations 

PRACTICAL III -FI 
Up -to -date, practical survey of the many kinds 
of present -day hi -fi equipment -from disc and 
tape to loudspeaker. Circuits, fault -finding and 
servicing are fully covered, together with a 
survey of the latest advances, including stereo- 
phonic sound. Invaluable for everyone con- 
cerned with the technicalities of hi -fi sound 
reproduction. Beautifully bound in scarlet 
buckram, cash price 25/ -. 

4 
CREDIT TERMS 

Pre -amplifiers and power 
amplifiers, loudspeakers, 
microphones and mixers. 
Record players, disc and 
tape recording. 
Stereophony. 

224 pages 
Over 
150 illustrations 

These are mailable only if TWO or more 

hooks are purchased -10 - drown, balance 
(including small credit charge of I - in f) 
in regular 10.- monthly instalments. 

'PR4CT/CAL TELEV/S/ON'READERS'-PWfORM TODAY! 

To : Dept. H.F.42, People's Home 'Library (Odhams Press Ltd.), ;Basted, Sevenoaks, Kent. 
Please send me WITHOUT OBLIGATION TO 
PURCHASE the book(s) indicated below. 
Within 8 days of receipt I will either pay full 
cash price ; or I will send 10, down payment 
and pay off balance (including credit charge of 
1/- in L) at 10 a month ; or I will return un- 
wanted book(s) in good condition, post paid. 

Tick against book(s) required. 

FM 
Srrciinr Servicing 

Pract. 
Hi-Fi 

Signature 

Age, if under 21 
(Persons under 21 will be sent a guarantor form) 

Occupation 
Tick where applicable : Cash O Terms 
House owner Tenant in house or 
Hat Temporary resident 
r5B BLOCK LETTERS PL... 

NAME 

Full Postal 
ADDRESS 

H-F.421Dec.'59 

Firmly affix 
8d, stamp 
in margin 
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NEW! TAYLORMETER 
20,000 o.p.v. POCKET SIZE! 
Performance equal to a high priced instrument 
OUTSTANDING FEATURES : 

* Sensitivity 20,000 o.p.v. D.C. t,000 o.p.v. A.C. * 20 Ranges. * D.C. Current 501íA, to t Amp. * D.C. Volts o.3 v. to í,00o v. (25 kV by probe). * A.C. Volts to v. to 1,000 v. * 3 Resistance Ranges from 0 -20 
contained). * Meter 4ol +A 31" arc. Accuracy D.C. 3 A.C. 
Ohms 5'0. * Dimensions 5" x 3" x * Weight t4oz. 

Credit Sale Terms available. 
Write for full details and free catalogue. 

megohms (self- 

Price: £ 1 0.0.0 

See this meter and the complete 
range of TAYLOR INSTRU- 
MENTS at the RADIO HOBBIES 
EXHIBITION, Royal Horticul- 
tural Hall, Nov. 25 -28. 

Complete' with Instruction Manual 
and Interchangeable test prods and 
clips. High quality leather case, if 
required, £1.12.0. 
H.V. Probe for 25 kV ... £4.15.0 

TAYLOR ELECTRICAL 
INSTRUMENTS LIMITED 
MONTROSE AVENUE, 
SLOUGH, BUCKS. 

Cables 
: Slough 2gh. 

Cables : 7aylins, Slough. 

Member of the 

December, 1959 

Model I27A 

METAL INDUSTRIES GROUP OF COMPANIES 

A NEW SERVICE BY SUFFOLK 
Suffolk Tubes now offer the finest service 

available in rebuilt picture tubes. 

Each tube is aluminised and completely re- screened. 

Fitted with a NEW GUN UNIT 
and fully guaranteed for 12 MONTHS. 

Free immediate delivery in U.K. 

SUFFOLK TUBES LTD 

The largest independent 

Tube Rebuilders in 

London. 

Suffolk Hall, 1 -3 Upper Richmond Road, Putney, S.W.15. Tel.: VAN 5267, 4304. 
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Wltil.it' we are always pleased to assist readers with 
theieftachnicpl difficulties, we regret that we are unable 
tó sttptïk diagrams or provide instructions for modifying 
surplus equipment. We cannot supply alternative details 
for constructional articles-which appear in these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. The coupon from p. 159 
must be attached to all Queries, and if a postal 
reply is required a stamped and addressed envelope 
must be endlosed. 

McMICHAEL M17T 
A few minutes after switching on and receiving 

normal sound and picture, the screen suddenly 
brightens up and has diagonal lines across it as if 
the aerial had been suddenly removed. There is 
still a faint background picture, and the sound is 
perfect. Altering brightness and contrast controls 
has no effect at all. The only way the picture can 
be regained is by switching off three or four times 
over a period of five minutes or so. Then a 
normal picture is obtained which will last all 
evening, provided the set is not switched off, when 
the above performance has to be repeated when 
reception is again required. -D. Jones (Dinas 
Powis, Clam). 

The fault is due to a grid- cathode short in the 
tube. Try the following modification. Remove 
H.T. lead to pin 7 and insulate it. Remove Al 
lead from pin 10 and solder to pin 7. Remove 
grid lead to pin 2 and solder to pin 10. Link 
pin 2 to in 11. 

PETO SCOTT 1416T 
The fault is that when changing the channel 

switch the picture slips down about half -way and 
stops there. The frame lock is fully anticlockwise 
and advancement of this makes the picture slip 
rapidly downwards. I can clear the fault by turn- 
ing the frame hold clockwise and then anticlock- 
wise rapidly, when the picture slips down and then 
comes up and locks perfectly. It will remain like 
this until a change of camera when it will slip 
down half a frame again and lock there. In this 
position there are bright lines across the screen 
similar to flyback lines, but the picture is perfectly 
focused. This fault can also be made to come on 
by tapping the channel switch. This sometimes 
makes the picture go altogether with a distorted 
sound from the speaker. -L. Carter (Derby). 

We suggest you check R88 and C94. Also 
remove tuner cover and clean switch springs and 
studs thoroughly, lightly smearing with MS4 sili- 
cone grease (or Vaseline). 

REGENTONE 
The fault appears on the raster between pro- 

grammes when the picture is blank. It started 
as a vertical white band about sin. wide, situated 
4in, from the left -hand side of the tube. This 
vertical band waves about from side to side 
slightly. Lately it has broadened, and is now 
about tin. wide and continues to wave about 
So far, the fault is not very noticeable yvhen the 
programme picture is on, but I fear it may spoil 
the picture eventually. -B. Brown (Newcastle - 
upon- Tyne). 

The band could be due to oscillation in the 
EL38. Replace it or clamp an ion trap magnet 
to the glass envelope and adjust to eliminate the 
band. 

ENGLISH ELECTRIC 1650 
Please can you tell me how to rewire an aerial 

plug for the above set as the plug got badly 
damaged and I could not tell how it was wired 
up. I bought it from my friend as my own set 
had given up and my aerial has just the ordinary 
coax plug, but this set has four leads. I have 
taken the plug off my aerial and pushed the ends 
in the holes marked TV. I get sound but no 
picture although there are horizontal lines on the 
screen. Is it the fault of the plug not being wired 
up properly ? -W. Allen (Leigh, Lanes). 

The 1650 is designed for a twin feeder input. 
Thus if a coaxial downlead is used it is of little 
importance which way round the coaxial is con- 
nected provided it is to the TV pair in the plug. 
Twin feeder should be used for optimum results. 
but a picture should be displayed using coaxial if 
the aerial is efficient and the set is in working 
order. 

FERRANTI 14T6 
No sound at all. All the valves light up and 

I have changed them about. -C. Newson (Maid- 
stone, Kent). 

We would advise you to replace the PCL83 
sound audio -output valve. This is mounted under 
the tube neck in the front centre of the R.F. 
chassis (not in the main deck). 

EKCO T.221 
I am having a lot of interference with the above 

set. The main trouble appears to be " sound -on- 
vision " -ITV being particularly affected especi- 
ally when loud music is played or voices raised. 
In the main the BBC channel is quite steady, but 
even so a certain amount of interference has been 
experienced here, too, and a white line can some- 
times be seen to be moving vertically from one 
side of the screen to the other. The aerial used 
is a dipole. I understand that this is reputably a 
bad area for reception and I should be pleased 
to receive your views on the subject. -D. Holland 
(Wigan, Lanes). 

To correct the sound on vision, first check that 
the local oscillator core on each channel is set 
correctly with the fine tuner midway. This 
adjustment may be made through the hole in the 
cabinet side. If no improvement results adjust 
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the air -spaced condenser which is underneath the 
chassis near the inside corner of the turret tuner. 

From our own experience of reception in the 
north we would say that there are very few places 
apart from the Vale of York where a single 
dipole is any good at all, owing to ghosting. 

FERGUSON 454T 
1 have lost the picture (no EHT) on this set. 

I have checked PL81 and PY81 and associated 
resistors. I have also checked the two PCF80's. 
Could you please tell me what else I should check 
before condemning the line output transformer ? 
Is there any way of checking this ? -H. Tindley 
(London, N.3). 

You could check the signal at the output of the 
line multivibrator (V5B and V14B) with the aid 
of a pair of headphones. The line whistle should 
be heard if this section is in order and, with the 
aerial disconnected, the pitch of the whistle should 
vary with adjustment of the line hold control. 
Ensure that isolating capacitors are employed to 
connect the phones to the circuit to avoid risk of 
electric shock. If the line whistle is present here 
and the PL81 voltages are correct, and if the 
valve appears to be working very hot, then the 
line output transformer is almost certainly to 
blame. Anyway, the next only conclusive test is 
transformer substitution. 

ALBA T644 
Recently the width has begun to fail about lin. 

on the right -hand side looking at the screen. 
Also I cannot achieve optimum sound with opti- 
mum picture when tuning in with the fine tuner. 
If 1 used air spaced cable would the picture be 
improved ? It is very poor at present. I am 
about 50-60 miles from the transmitter and I am 
using a combined aerial. -G. Cornick (Weymouth, 
Dorset). 

Check the H.T. rectifier PY82 efficiency diode. 
PY81 and line output valve PL81. Replace which - 
ever is low. Also check PCC84 valve on the 
tuner unit. The T644 is not a high gain model 
and any deterioration in the valves will cause an 
inferior performance. Low -loss cable is not likely 
to add much to the overall gain, but the use of a 
separate high -gain Band III aerial would be well 
worth while. 

INVICTA 120T 
When I switch on the picture revolves. I have 

changed the two ECL80's. -G. Green (Billesley, 
Birmingham 14). 

If you remove the bottom cover, you will see 
that a 47K11 (yellow -violet- orange) resistor con- 
nects from one end of the control to the line hold 
(chassis connection). 

Directly wire another 47K11 across this one to 
decrease the total resistance, i.e., two 47K12 in 
parallel have an effective resistance of 23.5Kit. 
This should return the hold control to the centre 
and allow a new ECL80 to be fitted on the front 
end of the inner row to the right of the tube. 
If the hold is unreliable, check the M3 and WX6 
interlace diodes under the front end (centre) of 
the chassis. 

K.B.35 
I have two intermittent horizontal lines going 

on my screen. They remain perhaps for one 
minute to an hour then suddenly vanish, then 
come back for a few flicks across the screen then 
disappear again. f have replaced most valves in 
the set and looked for loose or dry joints. I 
wired in a Brayhead converter myself. -E. Johns 
(Hafod, Swansea). 

It is very difficult to pin -point this sort of fault 
as the cause need not even be in the receiver. A 
defective electric light bulb, for example, could 
cause such symptoms. 

Note the effect of the vertical, lin., height and 
hold adjustment. Tap each valve in turn with a 
hard object such as a pencil. Try a disturbance 
test on the components under the chassis. Replate 
original valves and use the receiver without the 
tuner. 

TUBE CHANGE -HMV 3806 
Would you kindly tell me what changing a 

TAIS C.R.T. in a model 3806 H.M.V., to a Mazda 
CRM151, or 152A, or B entails? I understand 
that the heater supplies are two volt which I can 
obtain from a 2 volt transformer, but what other 
alterations are needed ? Will the EHT be suit- 
able? Also will the conversion be quite satisfac- 
tory as regards focus and scan ? I am forced to 
make this change as TA15's are difficult to obtain. 
-W. Prance (Devoran, Cornwall). 

The Mazda CRM151 requires a 2 volt heater 
supply and has a Mazda octal base socket con- 
nected as follows: Heater 1 and 8. Cathode 3. 
Grid 5. (Triode tube.) The CRM152 again has 
a 2 volt heater but has a duodecal base wired as 
follows: Heater 1 and 12. Cathode 11, Grid 5. 
(Triode.) The CRM153 requires 12.6V for the 
heater and this is a tetrode tube with a ion -trap 
gun assembly. The connections are: Heater 1 and 
12. Cathode 11. 1st anode 10. Grid 2. (Tetrode, 
ion -trap magnet IT6.) The Emiscope TR15 is a 
tetrode tube with no ion -trap and has the follow- 
ing base 'connections (B7B) heater 5 and 7. 
Cathode 6. Grid 3 1st anode 2. Thus if a 
CRM 151 or 152 is used leave the lead to pin 2 
(Al) disconnected. 

PYE VT4 
Occasionally, the frame collapses leaving a 

narrow band of light across the centre of the 
screen. I have replaced the frame oscillator valve 
(ECC82), and tested the H.T. rectifiers (PY82's). 
After switching the set off (following appearance 
of the fault) and allowing things to cool down 
the picture is quite O.I. again. The fault occurs 
only occasionally. 

Secondly, I have been unable to get any vestige 
of a channel 10 signal though the channel 5 signal 
is perfectly satisfactory. As yet, my set has no 
channel 10 aerial, but I would have thought that 
a slight amount of signal would have come 
through. Is there any method of adjusting the 
turret tuner for the required signal, or must I 
return it to the manufacturers ? -H. E. Newry 
(Caine, Wilts). 

(Continued on page 159) 
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BRADFORD, LEEDS 54 -56 MORLEY STREET, BRADFORD. 
RB S C. 5/7 COUNTY ARCADE, BRIGOATE, LEEDS, 1. 

,(Leeds) Ltd. and MANCHESTER 8/10 BROWN St., (Market St.,) MANCHESTER. 
Mail orders to Dept. N., 29 -31 Moorfield Rd., Leeds, 12. 

Port Terms C.W.O. or C.O.D. NO C.O.D. under £1. Postage 1/9 extra under £2. EX -GOVT. MAINS TRANSFORMERS 
2/9 under £5. Open to callers 9 a.m. to 6 p.m. N ednesdays until 1 p.m. S.A.E. All 200-250 v 50 c/s input. 

with coquille.. please. Trade supplied. Removed from New ex -Govt. units. 99/9 275-0-275 5 v 3 a 
R.S.C. TRANSFORMERS 

Fully Guaranteed 
Interleaved and Impregnated 

Primaries 200 -230 -250 v 50 e/ s screened 
TOP SHROUDED DROP THROUGH 
260 -0 -260 v 70 ma, 6.3 v 2 a, 5 v 2 a ... 18/9 
350 -0-350v 80 ma, 6.3 v 2 a. 5 v 2 a ... 18/9 
250- 0 -250v 100 ma. 6.3v 4 a 5 v 3 a ... 23/9 
350 -0350 v 100 ma, 6.3 v 4 a. 5v 3 a ... 23/9 
350 -0 -350 v 150 ma, 6.3 v 4 a. 5 v 3 a ... 29/9 
FULLY SHROUDED UPRIGHT 
250 -0 -250 v 60 ma. 6.3 v 2 a, 5 v 2 a 

Midget type 21 -3-3 In.... .. ... 17/9 
250 -0-250 v 100 ma, 6.3 v 4 a. 5v 3 a ... 23/9 
300 -0 -300 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 25/9 
350-0-350y 100 ma. 6.3 v 4 a, 5 v 3 a ... 25/9 
;150-0-350 v 150 ma, 6.3 V 4 a, 5 v 3 a ... 33/9 
425 -0 -425 v 200 ma. 6.3 v 4 a. C.T. 6.3 v 

4 a C.T. 5 v 3 a ... ... ... ...49/9 
FILAMENT TRANSFORMERS 
Al] with 200 -250 v 50 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 v1 a. 7 /11 ; 6.3 v 3 x.8/11 ; 6.3v 6 a, 17/9. 
CHARGER TRANSFORMERS 
200 -250 v 0-9-15 v 1I a, 11/9; 0 -9 -15 V 3 a, 18/9 
0 -9 -15 v 5 a. 19/9: 0-9 -15 v 6 a, 23/9. 

OUTPUT TRANSFORMERS 
Standard Pentode 5,000 to 3 ohms ... 5/9 
Small Pentode 5,000 to 3 ohms... ... 3/9 
Standard Pentode. 7/8,000 to 3 ohms... 5/9 
Push -Pull EL84to 3 or 15 ohms 16/9 
Push -Pull 10-12 watts 6V6 to 3 or 15 

Push Pull 10-12 watts 6V6 to 3, 5, 8 or 
18.9 

15 ohms ... ... ... .. ... 18/9 
SMOOTHING CHOKES 
100 ma 10 h 250 ohms ... ... ... 8/9 
80 ma 10 h 350 ohms ... ... ... 5/8 
60 ma 10 fi 400 ohms ... ... ... 4/11 
SELENIUM METAL RECTIFIERS 
Special quotes for quantities of 50 to 5.000. 
H.T. (11.W.) F.W. (Bridge) 
250 v 50 ma ... 3/11 
250 v 80 ma ... 5/11 
250 v 100 ma... 6/11 
Contact Cooled 
250 v 80 ma ... 6/11 
250 V 75 ma 
F.W. (Bridge) 8/11 

('O -AXIAL CABLE lin. 
75 ohms 14,36 ... ... 8d. yd. 
Twin -screened Feeder .. ... 11d. 3d. 
STANDARD JACK PLUGS, with 
4ft. screened lead. 1/11. 
STANDARD JACK SOCKETS 
(moulded). 2/9 
ACCUMULATORS, 2 v 16 A.H. New 
Ex -Gov,. 5/8 ea, ; 3 for 15/ -. 
BATTERY SET CONVERTER KIT 
All parts for converting any normal type 
of Battery Receiver to A.C. mains 200 -250v 
50 c /s. Supplies 120 v, 90 v or 60 v at 40 ma, 
fully smoothed and fully smoothed L.T. 
of 2 v at 0.4 to 1 a. Price including cir- 
cuit. 49/9. Or ready for use, 9/9 extra. 

ALL DRY RECEIVER BATTERY 
ELIMINATOR KIT.- All parts for the 
construction of a unit (metal-case 
51- 41 -2in.) to supply Battery Portable 
receivers requiring 90 v and 1.5 v. Fully 
smoothed. From 200 -250 v 50 c/s mains. 
Price. inc. point -to -point wiring dia- 
grams, 39/9 Or ready for use. 46/9. 
D.C. SUPPLY KIT.-Suitable for Elec- 
tric Trains. Consists of mains trans. 
200 -250 v 50 c.p.s. A.C. 12 v 1 a Selenium 
F.W. Bridge Rectifier. 2 Fuseholders, 2 
Fuses. Change Direction Switch, Variable 
Speed Regulator. Partially 29/9 drilled Steel Case, and Circuit. 
EX -GOVT. CASES. Well ventilated, 
black crackle finished, undrilled cover. 
Size 14 x 10 x Olin. high. IDEAL FOR 
BATTERY CHARGER OR INSTRUMENT 
CASE, OR COVER COULD BE USED FOR 
AMPLIFIER. Only 919, plus 2/9 postage. 

v 100 ma, 6.3 v'1 a, 
300 -0-300 v 60 ma. 6.3 v 2 a ...11/9 
265-0-265 v 150ma, 6.3 v11 a, 5 v 3a, 5v 

350- 0-350v 100 ma, 6.3 v 2 a. 5 v. 2 a ...189 
350- 0-350v 160 ma, 6.3v 5 a, 5v 3 a... 279 
400 -0-400 v 250 ma, 5 v 2 a. 5 v 2 a ... 18 9 
450 -0-450 v 250 ma, 6.3 v 3 a, 6.3 v 1 a, 

0- 24 -26 -28 v 15 a. A.C. (marked with D.C. 
rating after rectification.) 69/6 carr. 15 -. 

AUTO 0- 110120 -220/240 v. 50 watts ... 8 11 
EX -GOVT. SMOOTHING CHOKES - 
60 ma 5 -lO h 250 ohms ... ... ... 2 11 
80 ma10h150 ohms ... 69 
100 ma 5 h 100 ohms Tropicalised ... 3 11 
100 ma 8 -10 h 100 ohms Parmeko ... 6 9 
120 ma 12 h 100 o h m s . . . ... 89 
150 ma6 -10h 150 ohms Trop. ... 69 
150 ma 10 150 ohms ... .. ... 9'9 
200 ma 35 h 100 ohms Parmeko ... 7 9 
0 -10 -25 v 24 a, 79/6, carr. 15/ -. 
R8883 UNITS. Comprising chassis with 
strong cover 17 x 10 x 81ns. Over 60 re- 
sistors (many high stability) and con- 
densera, v'holdera, I.F.T.'s, co -ax sckts., 
controls, fuse-holders, tagboards. etc.. etc. 
Excep. value at only 7/9 for callers only. 
TRANSISTORS. -Audio types TS1 (Brt- 
mar), 5 /8: Green /Yellow, 6/6 XB102, 
XB104, OC71. 10/ -; 0072. 16/9; 0045, 0044. 
17/6; V15/10P Goltop 2watts output, 17 9. 

BATTERY CHARGERS 
For 200 /250 v 50 c/s A.C. 
mains. 12 months guar- 
antee. Attractive, well 
ventilated hammer 
finished cases. 6 v or 12 V 
4 amp. with meter 
and variable charge 
rate selector, as iilus- 
ear t 5/ . a9/9 
Or Deposit 13 /3 and 5 
monthly payments of 
13/3. Few only as above 
but rated 6 amps to be 
cleared at only 4 GNS, Carr. 5/, as cases 
have become store soiled. Fully guar- 
anteed. 6 v or 12 v 1 amp type. Also 
suitable for electric train power supply. 
Only 27/9. post 2.9. 

6/12 v 1 a 
6/12v2a 
6/12 v 3 a 6/12v4a 
6/12 v 5 a 
6/12 v 6 a 
6/12 v 10 a 
6/12 v 15 a 

9/9 
... 14/8 
... 15/6 
... 25/9 

27/9 

TELEVISION RECTIFIERS 
250 v 200 ma. Size 3 x pins. Brand 
New. 6 9. 

HI -Fl 8 -WATT AMPLIFIER. Special 
Purchase due to cancelled export orders. 
24/19/9. Carr. 7/6. For 200 -250 V. A.C. 
A limited number is available of these 
highly sensitive push /pull units guaran- 
teed brand new and in working order and 
with separately controlled inputs for mike " and gram., etc., etc. Latest 
B.V.A. valves. Excellent performance. 

NEW STOCK 
24 HOUR SERVICE 

lAB6 
1AM 
1AJ4 
IC1EM 
1C3 
1Fl 
F2 

1F3 
1FD1 

1L4 

1PIFD9 U 

1R51 
185 
1T4 
3A4 
304 
3S4 

4D1 
50240 
5Y3G 

6ÁB8 
6AG6G 
6AJB 
6AK8 
fiAIS 
6AM5 
BAM6 

9ÁQ6 
6AT6 

6ßg6 
6BE6 
6B060 
r13Y5 
,:111-7 

VALVES 
Postage : -Up to 3 6d. ; 4-6 9d. Upwards of 6 see 

99 639 11,9 6V6G 8/9 
9/9 6D1 1/9 6X2 11/9 
8/9 6D2 6/9 6X4 - 8/9 
6/9 ODO 5/9 6X5 5/11 
919 651 11/9 7B7 9/9 
6/9 656 6/9 7C5 7/9 61 6512 6/9 7C6 7/9 

5/11 68'13 11/9 7AN7 7/9 
6/9 6F14 11/9 767 9/9 

5 /11 
6515 lÉ 3 8D2 S/3 

8/9 616X6 6/6 8D3 8/9 
6/9 6J5 4/9 807 718 
8/9 6J5G 4/6 9D2 3/9 71 6J6 4i9 908 6/9 
7/9 6J70 &9 954 1/9 

5/11 6K7G 4/9 1001 13/9 
6/9 6K7M 5/9 10E1 17/9 
6/9 6K8G 8/9 1OLD3 7/9 
7/3 6L1 9/9 1OLD12 15/9 
8/9 6L12 8/9 10LD14 15/9 
5/9 6L18 1I/9 10P13 9/9 
6/9 6L19 11 /9 10P14 9/9 
7/9 61.6G 8/11 10P18 9/9 9/9 6LD3 8/9 12A6 5/9 12/9 6LD12 9/9 12AT7 7/9 

11/9 6LD20 8/9 22AU6 7/9 
8/9 6M1 8/9 12AÚ7 6/9 
8/9 6N8 8/9 12AX7 9/9 
5/9 6P25 1119 12SS7GT 6/9 
4/9 6P28 9/9 13SPA 3/8 
6/9 6(470 9 9 13VPA 3/9 7/9 6507 6 9 15A6 7/9 
7/9 631C7 6'9 1655 6/9 7/9 6SL7GT 7/9 1848 7/9 3/11 6SN7GT 7/3 1723 9/9 9/9 6Ú5G 6/9 

19X3 9/B 9/9 6U4GT 1219 
16/9 6018 6/9 19Y3 9/9 

9/9 6V4 8/9 20D1 14/9 
71 6V6GT 7/9 20L1 9/9 

20P1 1219 
20E2 8/9 
21A6 8i9 
2516 9/9 
30L1 8/9 
30P16 9/9 
35Z4 8/9 
41MHL 8/9 
53KU 10/9 
541íU 11/9 
62DDT 8/9 
62VP 7/9 
63ME 6/9 
65ME S!9 
141TH 8/9 
171DDP 8/9 
311SU 8/9 
451PT 7/9 
441U 9/9 
ACOPEN 5/9 
AC/HL 5/9 

8/9 
1305 73 
B152 8/9 
8309 8/9 
B319 8/9 
B329 8/9 
8339 9/9 
B719 8/9 

DC1H 
7/9 

13TT bÉll 
D152 8/9 
DAF91 7/9 
DAF96 9/9 
DF91 5/11 
DF92 9/9 
DF98 9/9 
DD6 11/9 
DD41 8/9 

DH63 6/9 
DIfTT 7/9 
DH109 10/8 
DH142 8/9 
DH147 6/9 
DH150 9/9 
DB719 8/9 
DK91 7/9 
DK96 -9/9 
DL92 7/8 
DL93 7/9 
DL94 8/9 
DL96 9/9 
EA50 1/9 
EABC80 9/9 
EAF42 8/9 
EB34 2/3 
EB41 7/6 
EB91 5/9 
EBC33 6/9 
EBC41 9/9 
EBC90 11/9 
EBF80 9/9 
EBF89 9/8 
ECC35 7/9 
ECC81 7/9 
ECC82 7/3 
ECC83 9/9 
ECC84 9/9 
ECC85 9/6 
ECC91 4/9 
ECF80 12/9 
ECF82 12/9 
ECH81 8/9 
ECL80 10/9 
ECL82 11/9 
EF39 5/- 
EF41 8/11 
EF42 9/9 
EF50 4/9 

EF54 5111 
EF80 7/9 
EF85 7/3 
EF86 16/9 
EF89 9/9 
EF91 5/9 
EF93 9/9 
EK90 9/9 
EL32 4/9 
EL33 11/9 
EL34 16/9 
EL38 19/9 
EL41 10/9 
EL84 9/9 
EL90 9/9 
EL91 419 
EM80 9/9 
EN34 11/9 
EY51 11/9 
EY86 13/9 
EZ35 9/9 
EZ80 9/9 
EZ81 8/11 
EZ90 8/9 
FW4/500 9/9 
GZ30 9/9 
GZ32 11/- 
GZ33 10/9 
GZ34 13/9 
GZ37 9/9 
HL41DD 

11/9 
1W41350 9/9 
1W4/500 9/9 
KT32 99 
KT36 9/9 
KT44 9/9 
KT45 9/9 
KT61 11/9 
KT33C 919 

ALL GUARANTEED 

our normal terms. 
KTW63 4/9 11.2 99 UCC85 10/6 
KTZ41 

49 R32 
ÚC1642 101 

11/9 UCL82 14/9 
LN152 9/9 51361 1/9 ÚF42 8/9 
LN309 

16/9 
SP6 8/8 ÚF89 919 

MÚ12 
8P35 9/9 UL41 9/9 
SP42 11/9 ÚL46 14/9 

MU14 03 SP61 1119 ÚL84 9'9 
N17 8P64 

SU61 
8/9 

11/9 
UU3 
UU4 

9/9 
9/9 

Ñ 19/9 T41 18/9 UM 9/9 
4/9 

Ú22e 
ÚY41 7,9 

N142 9/9 7/9 ÚY85 10 /8 

Ñ148 7/9 Ú25 
VP32 3/9 

139 VS110 3/9 

Ñ1b4 
9/9 

Ú35 
VU120A 3'9 

9/9 9/9 W17 5/11 
N329 

9/9 
U43 11.9 W147 5/9 

Ñ727 
U46 9/9 W150 9/9 

W719 9'9 
0M4 6/9 W727 99 
P81 2/9 UU54 189 WD142 9.9 
PCF80 
PCF82 

19/9 U78 
U139 

9/9 
9/9 

WD709 
X17 9i9 

PCL82 U142 9i9 3178 106 P CLL84 
PEN45 
PEN46 
PL33 

18/9 

7/9 
B 

U151 
U162 
U153 
U154 

11 9 
9/9 
9/9 
9/9 

X142 
X719 
X727 
Y63 

99 
9'9 
9.9 
5'9 

PL38 18/9 02281 9/9 Z66 89 
PL81 13/9 02282 9/9 Z77 7 
PL82 U319 8/9 Z142 9/9 
PL83 10/9 U381 8/9 2145 919 
PY31 11/9 U403 9/9 Z150 9'9 
PY80 7/9 UABC8010/8 Z152 5 9 
PY81 8/9 UAF42 10/6 Z719 5 9 
PY82 8/9 UB41 11/9 2729 16 9 
PY83 S'9 UBC41 9/9 ZD17 9 9 
PZ30 18 /9 UBF80 9/6 ZD152 5'9 
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158 PRACTICAL TELEVISION 

DO-IT-YOURSELF 
MiraTRAINING TECHNIQUE 
« 

Of/ UAW whi/e you BMA.. 
S/MOLE... PR4GT/G4L ...FASG/NA7/416... 

ANNOUNCING -after years of successful operating in 
other countries -the latest system in home training 
in electronics Introduced by a new British training 
organisation. AT LAST -a simple way of learning 
-by practical means -the 'how and why' of , 
electronics with the minimum of theory and 
no mathematics! YOU LEARN WHILST . 

BUILDING actual equipment with the 
components and parts which we send you 
-and you really have fun whilst learn ng! 
And afterwards -you have a first rate piece 

of home equipment plus the know- 
ledge of how itworksandhow it can be LOTS OF INSTRUCTIVE 
serviced. THIS NEW SYSTEM brings 
an exciting new opportunity and Is EXPERIMENTS AT NOME! 
very moderate in cost. Post the 
coupon now without any obligation 
for full details. NoAlafliemafres/ 

r- - - -- 
To: RADIOSTRUCTOR (Dept 029) 

I 46 Market Place, Reading, Berks. 
IPlease send brochure without obligation to: I 

INome 

Address.... 

L(so7) ___._ ...._._...__...... 12 -591 

RADIOSTRUCTOR 
LEADING EI,E('TROSIC TRAINING ORG:f.AU.C:ITIOV 

RES /CAP. BRIDGE p.321.;:. 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stan- p for details of this and other kits. 

RADIO MAIL (Dept. vr) 
Raleigh Mews, Raleigh Street, Nottingham 

B.B.C. - I.T.V. - F.M. AERIALS 
11.18,(', (SAND 1). Tele- 
scopic loft. 19/6. External, 
S /D. 26/3. 
LT.V. (BAND 3). 3 Ele- 
ment loft array, 24/ -. 5 
Element, 32/6. Wall 
mounting. 3 Element. 33/9. 

5 Element, 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element, 
41/3. 1+5 Element. 48/9. 
Wall mounting, 1 +3 Ele- 

11 men 56/3. e Element 
83!9. Chimney and mast 

mounting units also available. 
F.N. (BAND 2). Loft "H ", 28/ -. 3 Ele- 
ment loft. 52/8. S/D 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, 
8t1. yd. Coaxial plugs, 1/3. Send 6d. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept. T.P.) 
38, Godstone Road, Kenley, Surrey 

TRANSFORMERS 
Suppliers to B.B.C., I.T.A. and leading 
radio manufacturers, single or long 
runs, prompt delivery, home and 
export. 

Rewinds to all makes. 
N.W. FORREST(Transformers)Lfd. 

Shirley, Solihull, Warwickshire 
Tel.: SHlrley 2483 

December, 1959 

Now Vidio offer even better value with a new 
service. 

CRT'S 
RE- SCREENED 
AND 
ALUMINISED 
All type of tubes available, each 
fitted with new Gun Units and completely 
guaranteed for a year, and delivered 
anywhere in the United Kingdom -now. 
For full details write direct to : 

VIDIO REPLACEMENTS 
LIMITED 
R.T.R.A. Approved. 

Hales Street, 
Deptford High Street, 
London, S.E.8. 

or 
Tel.: TIDeway 4506. 

VALVES 
SAME all- .SEft I I('E 

NEW ! TESTED ! GUARANTEED ! 

1E5, IS5. 1T4, 3S4, 3V4, DAF91, DF91, DK91, DK92, DL92. DL94. any 4 for 25 - 

SETS6K7G 6K80. 6Q7G, 6 6G 6X5G or 5Y3G ... .. .. 5 fgrr 27 6 

1A7GT 
1D5 
1H5GT 
1N5GT 

84 
1S5 
1T4 

U5 

3Q4 
3S4 

5Ú4G 
5V4G 
5Y3GT 
5Z4G 
6AL5 
6AM5 
6AM6 
6AQ5 
6AT6 
6BA6 
6E4E6 
SERS 
613.76 

6BW 7 
6CD6G 
6F1 
6F6G 
6F13 
6F14 
6K7G 
6K7GT 
6K8G 
6L1 

18/6 
10 /- 

16/9 

6/3 
5/3 

10/6 
8/6 
619 
7/6 
6/6 

10 /3 
7/6 
9/6 
3/9 

39 
7/3 

6/9 

10(6 

26/9 
14/6 
6/6 

12/6 

13/9 6!- 
6/9 

16/9 

6L18 12/3 
6P25 9/- 
6Q7G 7/6 
6Q7GT 9/6 
6SL7GT 7/- 
6SN7GT 5/6 
6U4GT 11/- 

7/6 
6/9 
6'- 
8/- 
8'- 
8'- 
8'- 

6V6GT 
6X4 
6X5GT 
7B7 
7C5 
7C6 
7H7 
7S7 
7Y4 
10C1 
10C2 
10F1 
10F9 
10P13 
12AH8 
12AT/ 
12AU7 
12AX7 
12BA6 

9/9 

14/6 
17/6 
15'6 
10/6 
15/9 

17/8 
6/6 
7'- 

12K7GT 4/6 
12K8GT 12/6 
12Q7GT 6'6 
12Z3 7/6 
14S7 16/9 
19AQ5 7/8 
20F2 17/6 
20L1 17/6 
25A6G 11 - 
25Z4G 9'- 

25Z6GT 9/8 EBF89 EZ80 7/6 TH41 16 6 
3001 7/6 EBL21 2ÓÌ6 E7.81 7/8 U25 11'6 
3oL1 7/9 ECC81 7/6 FW4/500 9/8 U26 12/6 
35L6GT 10/- ECC82 GZ32 9'- U50 716 
35Z4GT 6/6 ECC83 KT33C 7'- U52 8.'6 
35Z5GT 

18 8 
ECC84 
ECC85 

8/9 
9/6 

KT41 
KT61 

14 8 
10 - Ú78 

76 
6/9 

50CD6G 26/9 ECF80 11 /6 KT63 6 6 UABC80 8/6 
50L6GT 9/9 ECFR2 11 /6 KT71 12 6 UAF42 9/6 
AZ31 9/6 ECH21 20/6 MH4 6- UBC41 8/6 
B36 15/6 ECH35 MU14 9 - UBF80 9/8 
CL33 13/8 ECH42 MX40 12 6 UBF89 8/6 
DAC32 10/- ECH81 8/6 N18 86 UBL21 20/6 
DAF91 6/3 ECL80 N152 10/- UCC84 12/9 
DAF96 8/6 ECL82 10/6 PCC84 7/9 UCC85 8l- 
DCC90 10/6 EF39 PCC89 14/- UCF80 141- 
DF33 10/- EF41 9/6 PCF80 7/6 UCH21 20/6 
DF91 5/3 EF42 

16 
PCF82 9/3 UCH42 9/- 

DF96 8/6 EF80 /6 PCL82 9/3 UCH81 9/- 
DH76 6/6 EF85 PCL83 12/6 UCL82 11/6 
DH77 7/3 EF86 11/6 PCL84 11/6 UCL83 14/3 
DK32 1416 EF89 8l- PENA4 11/- UF41 9/3 
DK40 14/- EF91 PEN36C 9/6 UF42 8/8 
DK91 
DK92 

8/9 
8/6 

EF92 
EL33 

10/- PEN45 
PEN46 

8'- 
5/8 

UF89 
UL41 

7l6 
8/- 

DK96 8/6 EL38 21/6 PL36 13/- UL44 21/6 
DL33 9/. EL41 PL38 14/6 UL84 8/- 
DL35 12/3 EL42 10/6 PL81 10/- UR1C 8!- 
DL92 6/9 EL84 PL82 8/6 UY1N 12/6 
DL94 7/6 EM34 8/6 PL83 8/6 UY21 14!- 
DL96 8/6 EM80 PY32 12/6 UY41 7/- 
EABC80 7/9 EM81 8/9 PY80 7/6 UY85 6l9 
EAF42 9/8 EM84 

19/6 
PY81 8/9 VP4B 9'8 

EB91 3/9 EY51 PY82 7/- VP41 8f- 
EBC33 7/- EY86 PY83 81- 
EBC41 8/6 EZ40 7/6 PZ30 17/- W77 4/9 
EBF80 8/9 EZ41 7/6 SP61 3/6 Z77 319 

READERS RADIO Post 6d. per valve 
extra. i Any Parcel insured 

24, COLBERG PLACE, STAMFORD HILL, Transit 
Damage 

. ra.tn 
LONDON, N.16. STA. 4587 Any C.O,D.rParcel 2/6 

ext 

www.americanradiohistory.com

www.americanradiohistory.com


II 

December, 1959 

We suggest you check the PL82 frame output 
valve, which is next to your ECC82. As your fault 
is intermittent (and, presumably, you have no 
oscilloscope) a simple check of the PL82 stage is 
to apply a 6,3V A.C. signal (from the C.R.T. 
heater) via a .1µF capacitor to the control grid 
whilst the fault is on. If this latter stage is O.K., 
a distorted raster about 4 to Sin. high will result. 

Channel 10 should appear on the VT4 on posi- 
tion 9 of the tuner. We doubt if you will receive 
a readable signal without an aerial and you may 
have to replace one or both of the turret valves. 
We do not advise you to tune up the turret unless 
you are experienced in these matters. 

PRACTICAL TELEVISION 

You may be able to make better contact with 
the aquadag if you take a long spring right across 
the top of the tube from the clamping band to 
the side support. If this fails to cure your spark- 
ing suspect the SU61 on the line output trans- 
former. The poor sync is normally due to faulty 
6AB8's, faulty 12AU7, or poor chassis contacts on 
the tagstrips beneath. The pull -in range of the 
line oscillator may be reduced by changing the 
.02µF from grid pin 7 of the 12AU7 and chassis 
to .01µF or .005µF. Weak frame may be caused 
by a faulty interlace diode in the grid circuit 
(pin 2).of the. 6AB8 frame oscillator adjacent to 
the 12AU7. 

FERGUSON 992T 
This set has a blank place in the top side of 

the cabinet for ITA conversion, but no tuner is 
fitted. Can you tell me the tuner required and 
its connections ? -W. A. Goodnight (Chessington, 
Surrey). 

A Schedule E receiver requires a Type A ITA 
tuner, while a Schedule A to D receiver requires 
a Type B1 tuner. However, it would seem that 
the former is required in the case mentioned. 
Fitting instructions are supplied with the tuner, 
which can be obtained from most Ferguson 
agents. 

REGENTONE T176 
After fifteen months of use this set has 

developed a picture fault, the trouble being- that 
the picture is cramped about tin. at the top. 1 

have a service manual and circuit tester. The 
PCL83 was tested and found to be low in emis- 
sion so I replaced it. The picture was all right 
for about an hour and then dropped or cramped 
to 1 to 2in. I am sure my trouble is cramping 
and not fold -over. I cannot adjust it with the 
height control or at the back with the frame line- 
arity control which only stretches out the lines and 
the picture is out of proportion. I have inter- 
changed valves of the same type in the set without 
success. -J. Deighton (High Wycombe). 

Try another PCL83. If still at fault, check the 
components from pin 6 of the PCL83 base through 
a 270k resistor, .02µF and .01µF capacitors, 
1.8M resistor (to chassis). Then check the .001µF 
and other components associated with the PCL83 
circuit. 

COSSOR 938F 
The vertical and horizontal holds are very 

critical. After changing various valves and test- 
ing condensers, etc., I tried a 6.3V isolation trans- 
former on the tube, this did improve the picture 
slightly, but there was no improvement on the 
vertical and horizontal hold. 

'There is also a discharge at the spring clip that 
is fitted to the clamping band at the front of the 
tube and resting on the top of the tube. When 
this discharge takes place, the picture becomes 
bright and very good, but it slowly darkens again. 
-E. Hillman (Stoke -on- Trent). 

159 

F,ERRANTI T1205 
This.. set has developed a loud hum, which 

varies according to the brightness of the picture. 
I have tried to adjust this by the tuning coils, but 
the hum disappears and I get sound on vision. 

1 have been given a new Cyldon TVI2K /U1OL 
tuner and wish to know how 1 can insert it into 
my set. It has separate Band 1 and 3 aerial 
inputs, and the leads to the set are fitted with 
valve pin inserts, one is marked " mixer " and 
the other is unmarked. The converter is wired 
to four of the pins on each insert. -E. T. 
Hammond (Edgware, Middlesex). 

This trouble may be caused either by mis- 
alignment of the sound channel, resulting in the 
passage of the vision signal and causing the hum 
effect, or overloading of the first valve due to toò 
strong an aerial signal. In the former case, re- 
alignment would solve the problem, and in the 
latter, an aerial attenuator would help. The 
turret tuner mentioned is not suitable for the set. 

PHILCO 1800 
Up to the present I have had one new tube, 

two valves and six metal rectifiers replaced. With 
the new rectifiers, the picture is perfect for about 
two months then it begins to darken and creep 
in top and bottom, steadily worsening until 
replaced by new metal rectifiers. The set then 
goes through the same procedure. All the main- 
tenance has been carried out by the local TV 
engineer. -J. Ekkels (Kilbirnie, Ayrshire). 

It would appear that the surge resistor to the 
metal rectifier has been shorted out, and that the 
voilage tapping is incorrect and the receiver is 
being overrun, or that the rectifier is not bolted 
flush to the chassis. The original type of rectifier 
should be replaced with an FC101 or the mount- 
ing modified to accept a larger type FC31. 

r 

QUERIES COUPON 
This coupon is available until DECEMBER 22nd, 1959, and 
must accompany all Queries sent in accord with the 
notice on page 155. 

PRACTICAL TELEVISION, DECEMBER, 1959. 

=9. 

Published or. the 22nd of each month by GEORGE NEWNES. LIMITED. Tower House. Southampton Street. Strand, London. W.O.2. and 
printed in England by W. SPEAIGHT & SONS. Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON & 
°GTCH (A /ala), LTD. South Africa and Rhodesia : CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year: 

Inland £1.2.0, Abroad 21.0.8 (Canada 19s.). Registered at the Gefferal Post Once for the Canadian Magazine Post. 
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SETS & COMPONENTS 

Practical Television Classified Advertisements December, 1959 

H.M.V. 15IN., English Electric 15in.. 
Ultra. etc., Televisions not working, 
originally £175 each. £51101 -, 
TOMLINS. 127, Brockley Rise, Forest 
Hilt. S.E.23. 

IT'S A KNOCK -OUT!! 
- the number of spare parcs 
we stock for Radio and T.V. - and at lowest prices, too. 

SEND FOR FREE LISTS 

MAINTENOR RADIO 
222, Gt. West Road, Hounslow. 

144 MIXED RESISTANCES, 10/ -; 72 
mixed Condensers, 5mmf.- 01mfd., 
silver mica, paper and mica, 18/ -, all 
new. p. and p. 1/6. LEDSHAM 
TRADING CO Ledsham, Cheshire. 

VALVES, new and used, from 1/6 
each, all guaranteed. All types 
Radio, Television Components. Lists 
free. HAMILTON RADIO. 237, Sed- 
lescombe Rd. N., Hastings. 

REBUILT TV TUBES 
FULLY GUARANTEED 12 MONTHS 

ALL MAKES - 12" to 21" 

BLANE & MARTIN ELECTRONICS 
SANDOWN LANE 

LIVERPOOL 
Details on request. Tel. SEF. 3428 

VALVES 11- each (tested, working). 
Radio /T.V. List stamp. 85. Char - 
minster Ave., Bournemouth. 

SAVE ON REPAIRS.- 100,000 salvaged 
Radio and TV Spares, Valves, Tubes 
for practically any set made since 
1936. Prices from: LOT, 17/8; FOT, 
76; osc. tr., 8 / -; Sound, 2/8; Mains, 
10' -; EHT Mains, 50 / -; Def. Coils, 
12/6; Speakers, 6/ -. Tubes, Mullard, 
Mazda, etc., 9- l0in.. 30/; 12- 14in., 
£2/19/8; 17in., £3/19/6. All picture 
tested, fitted free or sent subject to 
14 days' money -back guarantee; 
Mullard 6 months' guarantee. Valves, 
1,000 types from 1/6; EF91, EB91, 
6J5. 2/8; EF80, UF42. 10F1. 6F1, 
6SN7, 3/6. We can save you pounds) 
Send s.a.e. with enquiries or for com 
Mete 

St1iJohn's Hill, S.W.1JOHN'S ' )BAT9 . 8 8 

SURPLUS STOCK 

BRAND NEW 
MULLARD WIDE ANGLE 

17" AW 43/80 
TELEVISION TUBES 

£6-0-0 C.W.O. 

N. SHARPLES 
125, BLACKPOOL RD., 

ST. ANNES- ON -SEA, LANCS. 

RATES : 4/- per line or part 
thereof, average five words to line, 
minimum 2 lines. Box NO. 11- extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, "Practical Television." 
"fewer House, Southampton St., 
strand, London, W.C.2. 

SETS & COMPONENTS (continued) 

NEW TUBES 
2 Years' 

Guarantee 
I Year 

Guarantee 
12 in. Type M.W ,... E10.I0.0 E7,10.0 
14 in. Type M.W. ... E10.I0.0 C8. 0.0 
17 in. Type M.W..,. £12. 0.0 E9. 0.0 
17 in. Type C.R.M.... £13.10.0 C10. 0.0 

and Equivs. Carriage 5s. 

10 in. Cossor, NEW -15,10.0 

LINE OUTPUT 
TRANSFORMERS 

Direct Replacements for S00 sets. Compare 
these prices. (Add 2s. 6d. post) : 

Pye. LV30, 16T, CS17, etc. ... . 50/- 
18T, V4, etc., LV21, Luxury 17, 

CW I7CS ... 60/- 
Cossor. 930, 9 3 1 , 933, 934, etc. ... 60/- 
Baird. T29, T 1 6 3 , 5 3 / - 

1 1 6 4 , T167, T172, 2014, 1712, etc., 
1812. 6 0 / - - 

And Line Osc., Frame 0/P and Osc., 
Scan Coils. 

NEARLY ALL SETS COVERED. 
State Make and Model. S.A.E. please. 

OTHER BARGAINS -NEW ! 

4 -speed AUTOCHANGER, BSR UA8, 
only £6.15.0. 

VERDIK Quality -Ten Amplifier and Pre - 
amp., 10 -watt Ultra Linear. For the 
connoisseur. Listed 23 gns. Our Price 

EI3.5.0. 
Carriage, etc., on the above, 5/ -. 

Transistors. Equiv. Red Spot, TSI. Only 
5/ -. 

WESTWAY RADIO 
5, Westward Way, Harrow, Middlesex. 

TELEVISION TUBES 
NEW TV TUBES. TWELVE Months' 

Guarantee 
£ s.d. 

... ... 7.10.0 

... ... 9. 0.0 

... ... 8. 0.0 

... ... 8.0 

... ... 10, 
. 

0 
0.0 

12' CRM 121 
12" MW 31 -74 
14" MW 36 -24 
14" AW 36 -21 
14' MW 36-44 . 
17" MW 43-64 
17" MW 43-69 
17" AW 43-80 ... 
21- MW 53 -20 
21" MW 53 -80 ... ... .. . 15. 0.0 
FULLY Rebuilt TV Tubes TWELVE 

Months' Guarantee 
MW and AW types fitted with NEW 
" guns " supplied by MULLARD. LTD. 

£ s.d. 
12" MW 31 -74 CRM 123 ... ... 5 .0.0 
14° MW 36-24 CRM 141 ... ... 5.10.0 
14' AW 36 -21 CRM 142 ... ... 5.15.0 
17' MW 43-64 CRM 171 ... ... 6.10.0 
17' MW 43-69 CRM 172 ... ... 6.15.0 
17° MW 43 -80 CRM 173 ... ... 6.15.0 
21' MW 53 -20 CRM 211 ... ... 8.15.0 
21' MW 53 -80 CRM 212 ... ... 8.15.0 
15' CRM 152 CRM 153 ... ... 6.10.0 
COSSOR 3 -WATT AUDIO AMPLIFIER 
KIT. 562 k. 10' ellptical and 4' round 
speakers. A.C. mains. 3 valves. List £9.150. 
OUR PRICE £6.15.0. 

Carriage for each item 10 - 

CATHODE RAY TUBE SERVICE 
35, Broomwood Road, St. Paul's Cray 

Orpington 21285 

SETS & COMPONENTS (continued) 

AERIALS AT TRADE PRICES 
For Example DOUBLE FIVE ARRAY 

,COSTS ONLY 80 /-. 
Band III Self- contained Pre- Ampliflers 
Only 601 -. Band II Converters, 1001-. 
Turret Tuners, 94' -. Complete Rebuilt T.V. 
Tubes from £5. Revacuumed ones, All Sizes, 
£2.10.0. All Tubes are Guaranteed. 
Super Low -loss Coaxial Cable, 1/1 yd. 
Standard, 6d. yd. Diplexers, 5/- each. 
S . E. FOR FULL LISTS. 
G. A. STRANGE, Broadfield, North 

Wraxall, Nr. Chippenham, Wilts. 
Tel. : Marshfield 236. 

RECLAIMED VALVES. -Send s.a.e. 
perfect. Huge stocks. Any type. 
price 5/- plus 6d. postage each; 
delivery by return. LEWIS. 57, 
Chalford Walk, Woodford Green, 
Essex. 

NEW T-V. TUBES! -2 Yrs. GUARANTEE 
Suitable ̀ Plug -in ' replacement for Mullard. 
Mazda and other CRT. 14ín. all types, 
£10.10. 17ín. all types (except CRM). £12. 
171n. CRM types. £13.10. S.A.E. for CRT list. 
BRAY TURRET TUNERS for any 
area, will convert over 600 models, 137/6. 
State model and channel. Television 
Circuit Refinements." A very useful hand- 
book. Price 518. Satisfaction or money 
refunded. All items carriage paid. Terms 
C.W.O. 
MAST! sl "I'I'LII:s, 34. PRINCE: s1'RIS1:"r, 

BRISTOL. (Dept. 

45 MC /S I.F. STRIPS. with valves. 
23;6; 12AX7 Valves. 6 / -; both new. 
in makers boxes and post paid. 
S.A.E. for list. J. AYRES. 151. 
Brighton Rd., Surbiton. Surrey. 

SALVAGED VALVES 
All at 2,8 each 

EF91 U31 10F1 

Z777H ECC81 KT33C 
EB31 EFS3 KT36 

6P28 & Many Others 
Minimum Order £1. S.A.E. for List. 
All Valves Tested on Mullard High Speed 
Valve Tester. C.W.O. to- 
ARION TELEVISION, 4 Matted Rd., S.E.15 

CALLING 9in. Television owners. 
Brand new, factory fresh. 9in. 
Ferranti Tubes, originally £14/101 , 
will replace Mazda. Brimar. G.E.C., 
etc.. £4/10/- each 6 months' guar- 
antee. TOMLINS, 127, Brockley Rise, 
Forest Hill, S.E.23. 

600 BARGAINS. Send stamped ad- 
dressed envelope for free list. W. A. 
BENSON. 136, Rathbone Rd.. Liver- 
pool. 15. 

TíV SPARES 
LARGEST RANGE OF NEW 

AND USED SPARES 
Line Outputs our Speciality. Used from £1. 
New from 45/-. Also breaking hundreds of 
T /Vs for Spares. All Coils, Transformers. 
Chassis, Valves. etc. No Lists. Send S.A.E 
and State Requirements for Immediate 
Quote. 
VALVE KITS. A complete Kit for YOUR 
set (one of each type) from 50 / -. Quote 
Model Number for exact price. 
Ti V BARGAINS. Reconditioned All- 
channel Models at New Low Prices. 14inch 
from 22 ens., 171nch from 29 gns. Fully 
guaranteed. Terms available. 

T.C.S. LTD., 28, Brockley 
TIDeay 5394. 

S.E 4. 
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SETS & COMPONENTS (continued) FOR SALE FOR SALE (Continued) 

UNREPEATABLE OFFER 
200 Only : 

I7in. S/H T.V. Sets. 
13 Channel £15.0.0 
5 £10. 0.0 

14in. 13 £10. 0.0 
5 £7.I0.0 

200 pot working, offers wanted. 
Also I2in., 14ín., I7in., and 21ín. 

Regunned T.V. Tubes, 12 months' 
guarantee, lowest prices. 

Call or phone only, 

- -C. EDWARDS 
1070, Harrow Rd., N.W.10. 

Phone : Ladbroke 1734. 

T.Y. TUBES. Genuine re- gunnea 
tubes with 6 months' guarantee; 14in. 
rectangular and 17in., £8 each. car- 
riage extra. T.V. ELECTRIC & 
CYCLE CO., 1 High St.. Chalvey. 
Slough (Tel.: 21860). 

RENFREW ELECTRONICS 
ANDERSON DR., RENFREW 

REN 2642 

YOUR GUARANTEE TO 
CHEAPER VIEWING 

17' Mazda Tube with new 
American Gun-mount ... £7.15.0 

14' Mazda Tube with new 
American Gun -mount .. ... £8.10.0 

17' Dullard Tube with new 
American Gun -mount .. ... 57.15.0 

14' Dullard Tube with new 
American Gun -mount . £8.10.0. 

One Year's Guarantee. Cash with Order. 
7s. 6d. allowed on old tube returned in 

carton supplied. 
Dealers' Inquiries Invited. 

Less than 1 per cent. returns. 

FIX IT YOURSELF AERIALS! Pre - 
assembled ready for instant fitting. New 
season models. Loft 5EL. 30/ -. Clip on 5EL, 

KKiit, 75// -L. FRINGE 1AREA 
5EL 

MODELS for 

Double 
gain. 

rraayy. 72/8. Double 8Array. 1n0Ó/3. 
Fringe area super low loss Coaxial, 1/3 yd. 
Standard low loss, 71d. yd. T.V. Fault 
Finding Book," 5/8. All items carriage paid. 
O.W.O. S.A.E. for aerial list. etc. 
HASE SUPPLIES, 34, PRINCE STREET, 

BRISTOL (Dept. P.T.1). 

MISCELLANEOUS 

LOUDSPEAKERS, Electric Clocks 
and Shavers repaired 

KER SERVICE, MODEL LOUDSPEAKER 
Shipton on Cherwell, Oxford. 

PHOTOELECTRIC PARKING LIGHT 
SWITCH will switch your lights on 
at dusk-off at dawn -automatically, 
while you are at work, in bed, or 
away from home. Controlled by 
light. Transistorised. Negligible 
consumption (.008amp.). Protect 
your car at night. Avoid accidents, 
fines. Save your battery. Kit of 
parts, 62/0; built and tested, 57/8; 
instructions only, 1 / -. Pat. applied 
for. " ST. JOHN'S RADIO," 156, St. 
John's 'Hill. S.W.11. (BAT 9838.) 

VALVES, Condensers, Record Chan - 
gers and Players. Cabinets, Ampli- 
fiers, Speakers, etc., etc. Send for 
free list to: H. F. JAMES, 21. Clare- 
mont Rd., Twickenham, Middx. 

100 BAYS of brand new adjustable 
steel Shelving, 72in. high x Min. wide 
x 12in. deep stove enamelled dark 
green; sent unassembled. 6 -shelf bay, 
£3/15/ -: sample delivered free; quan- 
tity discounts. N. C. BROWN LTD.. 
Eagle Steelworks, Heywood. Lanes. 
(Tel.: 69018.) 

ASTOUNDING VALUE. -9ín. Tele- 
visions, 45/ -; 12in. Televisions, 70/.; 
14in., 69/10/ -; 15in., £51101 -; 17ín., 
£14. Complete but not guaranteed 
working; as received in part ex- 
change. TOMLINS. 127, Brockley 
Rise, Forest Hill, London, 3.E.23. All 
famous makes available; carriage 7/6. 

SATISFACTION ASSURED. - 12in. 
Televisions. £8/101 -; 14ín., £16; 
171n.. £19/101 -. Write for quotation, 
stating requirements. We guarantee 
satisfaction. TOMLINS, 127, Brockley 
Rise, Forest Hill, S.E.23. 

SPECIAL OFFER. - Famous Pye 
Invicta 12in., 13 channel. Televisions 
(without tubes or valves), £2/16/-, 
otherwise complete. Each one with 
walnut cabinet and Pye 13- channel 
turret. TOMLINS, 127, Brockley 
Rise, Forest Hill, S.E.23. 

NEW ELECTROLYTICS, 12 for 61 -; 
50 Resistors, 6/ -; 25 Condensers, 6l ; 
Metal Rectifiers, 250v. 60ma., 4/6; 
P.M. Loudspeakers (used), 7/8; 
Valves from 1/8; Complete Kits: 
Crystal Set 7/9, Pocket Transistor 
Radio 27/9, Valve Radio 36/ -. All 
guaranteed; postage extra: lists free. 
HAMILTON RADIO (T), 237, Sedles- 
combe Rd. Nth., Hastings. 

MAKING YOUR OWN TELESCOPES, 
Enlargers, Projectors, Viewers. 
Microscopes, Episcopes, etc., then 
our booklets " How to Use Ex -Gov. 
Lenses and Prisms," Nos. 1 and 2. 
2/6 ea., will show you easily and 
quickly how to achieve the finest 
possible results at lowest possible 
cost. The most comprehensive lists 
of optical and scientific equipment 
in the British Isles is free for s.a.e. 
H. W. ENGLISH, Rayleigh Rd., 
Hutton, Brentwood, Essex. 

RAYMOND BURTON T.V. Castors 
lengthen the life of your set. Rubber 
tyres, ball -bearing plate, 18/6 set: 
Shepherd, 32/8 set, post free. 
RAYMOND BURTON PIANOS, 
Sutton -on- Trent, Newark, Notts. 

VALVE CARTONS at keen prices. 
Send 1/- for sample and list. J. & A. 
BOXMAKERS, 75a, Godwin St., 
Bradford, 1. 

TELEVISIONS. 12in.. 14in., 171n. and 
Projections. Require attention, from £3. 
In working order -12in. BBC from £7. 141n. 
BBC /ITA with regunned CRT from £18. 
171n. from £25. 

Send for Lists. Carriage Paid. 

CADMAN'S 
Service Department, Bryan St., 

Hanley, Stoke -on- Trent. 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. JOHN 
GILBERT RADIO, 20, Extension, 
Shepherds Bush Market, London, 
W.12. (Phone: SHE 3052.) 

1,000 TELEVISIONS, all makes, from 
£3 working, 10/. not. Callers only. 
9 till 6, including Sets. 39. White- 
horse Lane, Stepney, London. 

SERVICE SHEETS 
SERVICE SHEETS FOR SALE, all 
types, from 1l. each. Also Radio, 
Television Books. Lists free. 100 
Television Service Sheets, covering 
330 popular models. 18/6. HAMILTON 
RADIO, 237, Sedlescombe Rd. -N., 
Hastings. 

SERVICE SHEETS. Radio. T.V., 
5,000 models. Lists 1 /-, S.A.E. 
enquiries. TELRAY, 11, Maudiand 
Bk.. Preston. 

SERVICE SHEETS. -We have the 
largest stock of Radio and TV Ser- 
vice Sheets in the country for sale 
at 4/- ea. and for hire. Why 
tolerate delay in obtaining Service 
Sheets when we will despatch by 
return? List 1 / -: s.a.e. with en- 
quiries. S.P. DISTRIBUTORS, 11, Old 
Bond St., London, W.1, 

SERVICE SHEETS. -Radio and TV, 
2/8 ea.; or hire. List 1 / -; s.a.e. 
GLOBE SUPPLIES. BCM /Electrique, 
Monomark House, London, W.C.1. 

FAULTFINDER FILES (TV) showing 
common faults that each receiver is 
prone to and other useful servicing 
information. 2/- ea. List 9d. plus 
postage. S.P. DISTRIBUTORS, 11, 
Old Bond St., London, W.1. 

SERVICE SHEETS for sale, T.V. 3' -; 
Radio, 3/ -; also hire; immediate 
delivery; s.a.e.. please. Callers wel- 
comed. SULTAN RADIO, 6, Mt. 
Ephraim Rd.. Tunbridge Wells. Kent. 
(Phone: 22710.) 

WANTED 

IMPORTANT ! New Valves and 
Metal Rectifiers wanted, state price. 
Same day payment. ROBERT. 414, 
Whitefoot Lane. Bromley, Kent. 

ALL TYPES OF VALVES WANTED, 
PL81, ECL80, EY51, U25. PCF80. 
PZ30, U801, etc.. etc., Best cash price 
by return. STAN WILLETTS. 43, 
Spon Lane, West Bromwich. Staffs. 
(Tel.: WES 2392.) 

NEW T.V. VALVES WANTED. 
valves, cash by return, to: P. 
ANDREWS, 61 -63, Rosemary 
London, S.E.15. 

Send 
J. F. 
Rd., 

A PROMPT CASH OFFER for your 
surplus Brand New Valves, Speakers. 
Components, Test Instruments. etc. 
R.H.S., 155, Swan Arcade, Brad- 
ford, 1. 

NEW VALVES WANTED. -EY51, 
ECL80, PCC84, PCFS0. PCL83, PL81, 
PCL82, PY81, R19, U801, 30P4. etc. 
Best cash prices by return. DURHAM 
SUPPLIES, 175. Durham Rd.. 
Bradford 8. Yorkshire. 

(Continued overiegf) 
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EDUCATIONAL 
EASY MATHEMATICS.- Course 21/- 
for Radio /TV. Write. TUTORIALS, 
200. Buchanan St.. Glasgow, C.I. 

INCORPORATED Practical Radio 
Engineers home study courses of 
radio and T.V. engineering are 
recognised by the trade as outstand- 
ing and authoritative. Moderate fees 
to a limited number of students only. 
Syllabus of Instructional Text free. 
" The Practical Radio Engineer." 
journal, sample copy 2 /., 6,000 Align- 
ment Peaks for Superhets. 5/9. 
Membership and Entry Conditions 
booklet 1/ -, all post free from the 
SECRETARY, I.P.R.E., 20, Fairfield 
Road. London, N.8. 

STUDY RADIO, TELEVISION AND 
ELECTRONICS with the world's 
largest home study organisation - 
I.C.S. Courses for the enthusiast 
and for those seeking examination 
qualification. Brit.I.R.E., City and 
Guilds, R.T.E.B., etc. Build your 
own equipment with Practical Radio 
Course. Write to-day for free book. 
INTERNATIONAL CORRESPON- 
DENCE SCHOOLS. Intertext House. 
Parkgate Road (Dept. 515), London. 
S.W 11. 

*LEARN* 
RADIO & T/V 

SERVICING 
for your OWN 

BUSINESS /HOBBY 
by a new exciting no -maths 

system, using practical equipment, 
recently introduced to this country. 

FREE Brochure from :- 
RADIOSTRUCTOR 

DEPT. G78, 46, MARKET PLACE, 
READING, BERKS. 12 59 

RADIO 

AT LAST VRF /FM /AM for the family 
man. Astonishing De luxe VHF /FM Radio 
offer. Merging of world famous Co.. enables 
us to offer £24 DE LUXE VHF /FM /AM 
Radios for £15.10.0. Factory fresh, Maker's 
guarantee, extra thrilling quality. All 
features including Ferrite aerials. Our 
satisfaction guarantee or purchase price 
refunded. AC /DC 200/250 v. Smaller radio 
with VHF /'FM /AM, £13.10.0, originally £21. 
Or Miniature Superhet two -wave model. 
£8.10.0. Carriage paid. Send for Illus- 
tration, TOMLIN ELECTRICAL, 127. 
1[ruclacy Rise, London, S.F..23- 

AERIALS 

MAKE YOUR OWN AERIALS 
SAVE £££s 

TV aerial manufacturer offers " do-it - 
yourself " kits. 50 components include 
castings, pressings. mouldings, tubes. 
brackets. can be utilized to make- 100 differ- 
ent models, TV, V.H.F., amateur. Brochure 
gives full illustrations, element dimensions 
and prices. Discounts for quantities. 

THE RICHARD) MAURICE 
EQUIPMENT CO.. 

Portsmouth oad. Cobham, Surrey. 
COBHAM 3239. 

SITUATIONS VACANT 

TELEVISION SERVICE 

ENGINEERS 
required for new factory in 

S.E. London. 

Good prospects in an expanding 
organisation with opportunities for 
employment on experimental work. 

The Company operates a Super- 
annuation Fund and has an active Social 
and Sports Club. 

Write stating age, experience and 
qualifications to : 

BRITISH RELAY 
WIRELESS LTD. 

1 -7 Croft St., BERMONDSEY, 
S.E.8 

__ 

A Career in 

Telecommunications 
with good pay and 

all found, as a 

WIRELESS 
or TELEPRINTER 

OPERATOR 
in the 

Royal Air Force 
Vacancies for suitable men 
now. Train for a responsible 
job in the vital R.A.F. com- 
munications system., Good 
chances of promotion, full 
allowances; month's leave a 
year; chance to travel, and all 
the wider interests of Service 
life. Call or write for details 
to: Central Recruiting Office, 
(PTN 535), Victory House, 
Kingsway, W.C.2. 

SIM -TECH SELECTED 
BOOKS 

These practical books teach you 
the techniques you need to 
MAKE MORE MONEY or GET 
MORE FUN from electronics. 
PRINTED CIRCUITS by Morris Moses. 
(No. PG.81.) Clearly explains the develop- 
ment, use and repair of printed circuits, 
together with the special resistors, capaci- 
tors, valves, transistors, etc., used with 
them. Printed circuits are here to stay, so 
why not learn all you can about them now? 
224 pages. 23/ -, postage 10d. 

SERVICING TRANSISTOR RADIOS by 
D'Airo. (No. PG.76.) An excellent book 
covering fundamentals, types of construc- 
tion, procedure for trouble- shooting, tests, 
measurements, transistor data and terms. 
Over 200 illustrations, 224 pages. 23/ -, 
postage 10d. 

TRANSISTORS : THEORY AND 
PRACTICE. by Rufus P. Turner. (No. 
PG.75.) This famous engineer- author's 
practical book on transistors is one of our 
all -time best sellers. Covers theory, 
characteristics, use in well -known circuits, 
tests. measurements, etc. Written in a 
concise, clear style with 115 illustrations, 
160 pages. 23/ -, postage 9d. 

T.V. AND RADIO TUBE TROUBLES by 
Sol Heller. (No. PG.68.) Service T.V. and 
radio receivers better by understanding 
valve and C.R. tube troubles. Explains 
how to recognise symptoms quickly. 224 
pages. 23/ -, postage 10d. 

RAPID RADIO REPAIR by G. Warren 
Heath. (No. PG.78.) How to fix radios 
quickly. deals with receiver types, servicing 
techniques, including many valuable 
charts. Time saved will soon pay for this 
book. 220 pages. 23 -, postage 10d. 

ELEMENTS OF TAPE- RECORDER 
CIRCUITS by Burstein and Pollak. 
(No. PG.67.) Answers all the questions 
the hi -fi fan or technician are likely to ask 
about the electronic phases of a tape - 
recorder. Tells what to look for when you 
buy. 224 pages. 23/-, postage 10d. 

STEREO . . . HOW IT WORKS by 
Herman Burstein. (No. PG.80.) The most 
recent book available to date. It's all about 
stereo, what it is -what it isn't -how it 
works -what it means -what it can do- 
and what it won't do. It's a marvellous 
book. both for the technical hi -fi man 
and the audiophile who knows little more 
than the names of the components. 200 
illustrations, 218 pages. 23f-, postage 10d. 

M. A. HARTLEY'S AUDIO DESIGN 
HANDBOOK. (No. PG.71.) One of the 
best -known hi -fi authorities tells how to 
design your own audio system. Explained 
so the non -engineering hi -fi fan can design 
his own equipment. 224 pages. 23/ -, 
postage 10d. 

ELECTRONIC HOBBYISTS' HAND- 
BOOK by Turner. (No. PG.69.) Scores of 
practical circuits for the experimenter 
complete with parts lists of construction 
projects. 160 pages. 20/ -, postage lid. 
IT'S EASY TO ORDER ! Simply quote 
the book number together with your name 
and address. Please remember to include 
postage with payment. We pay postage if 
three or more books are ordered at the 
same time. Seven-day return privilege if 
not satisfied. 

SIM -TECH BOOK CO. 
3, Hurst Close, Totton, Southampton. Hanta 

Please write for list of additional books. 
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1A641T 6'- ,6,1,r. 2 9 6SN7G 4/912Q7GT 8r- 
lA7GT 14/6 6J5GT 3/4 60401 10 /6 129E7 6/- 
SCSGT 8/- 616 2,6 6180 6/- 20211 9 6 
1215 18,7 6170 51- 6V601 6/- 2072 9'6 
10501 10/6 61701 8/4 634 5/6 20L1 101 
1L4 8/9 (47M 716 XSGT gro 20P1 32 /- 
IN6GT 10 /6 6K6GT 5/8 7B6 81- 20P3 12/6 
IRS 7/- 8H70 6/8 787 8/- 25A80 8/- 
MI 613 6K701 9/6 705 7/8 25180 6/- 
504G 0/6 6E30 61- 700 7/6 25L601 9/6 
5141 1ro K8GT 9/6 97 9/6 26160 9/- 
41M4 4/- 8326 8/- 714 7/6 25340 8/- 
6Y$GT 7/- 6L1 1ßl0 1001 9/- 25Z8 9/6 
/1340 9/- 6180 7/6 1003 

32121://5: 

2780 38 /- 
134GT 11/0 ßL7 7/- 3011 3003 8/8 
4AT 9/4 ad18 111// 1029 18 
410 8/8 81.19 1114 10L1111 1918 
42.16 7/- ßL7 130 616 10218 
iiBWe 8/- 86 ero 10214 
.ßW7 Oro 8P88 9/- 1ß.6T6 9/- 
6BEe ale 6670 6/8 12ßA6 8/6 
404 le 6 12ßH8 9/- 

12ßH7 we 
4/- 8Q76T 1 

4D6 6/e 118A7 w- 
4IOD0 13/8 68117 w- 
IIW1 8/4 88H7 4/6 
SKIS 5/9 8817 6/8 
WB 416 88L76T 7/- 

30211 9,'6 
30L1 8/6 
35LB0T 9/9 
35w4 8I6 
352401 6/- 
35y.50T 8/6 
185BT 18/- 
AZ31 9/- 

121501 4/- DAF91 724 
1211701 6/- DAF96 6/8 
12380T DD41 4J0 

12ro DF33 10/9 

REGUNNED TUBES 
ALL GUARANTEED 12 MONTHS. 
l enellent workmanship. Carr. A Mo. 11/6. 

IM1H, 11..8ÌP Ó8sß 15/10/- 
3W88-04, ÁW38 -21, 14111, £51151- I4K24, CRM141, CR18142. 

431171. MW48/64, iigñép4. £6/15/ - 
MW53-20, MW53.80, S9/10/- 4iMf11, CRM212. 

NEW TV TUBES 
=W81/74, £7 19 

18W43/66 s 19 
ARK. 

124, tr/ /- 
Subject 12 month Guar. 

Carriage and Insurance 1218 extra. 
FACTORY REVACUUMED. ALL GUARANTEED 
6 MONTHS. Carriage and insurance 121. 

910. £2/15, - 17in. £c5/- 
721n. £3/..:- 15ín. £5a/5/- 
i4fa. £,3'10,'- 21)0. £6 /15j- 

VALVES 
GUARANTEED 3 MONTHS. 

29 HOUR SERVICE. FREE TRANSIT INSUR- 
ANCE. All valves are new or of fully guaranteed 
ex- Government or ex- equipment origin. Solis. 
faction or Money Back Guarantee on goods if 
returned unwed within 14 days. 

10% DISCOUNT OE 
CIAL 

URCHASERS 
of sep CIE VALVES marked h, black type Q2 ó 

In deseos). Poet : 1 valve, Bd. ; 2 -11, 1 / -. 
PULL LIST AVAILABLE 

DF91 9/113E34 1/8 2 9/- ECF82 11/- 
DK91 7/- EB41 - 7/6 E(C33 7/4 EC/142 9/- 
DK92 9/6 3291 4/6 ECM 9/- EC1181 9/- 
DK96 8/8 EBC41 9/- EC081 7/- ECL90 9/6 
DL82 9/- 38001 9/- 30082 6/6 1901,82 12/- 
DL92 7/6 EB280 w- EOC88 7/6 EF37 7/- 
D184 7/9 E11889 9/- ECC84 6/8 EF39 
DL96 8.16 EC91 4'8,11('('.95 8!8 EF40 14/- 
EAF42 8/8 1F:CC31 11!- K,'Y>;o 111- EF41 8/6 

SPECIAL 
THIS MONTH'S BARGAINS 

COLLARO "CONQUEST" 
111-Pi 4- speed, 10 record Autoehanxer. Brand 
new, tuaro,l. £7/19/6 Limited Quantity 

se Carton containing £14/10/- 2 Players 

STEREO - Famous make single player. 
Stereo equipped. 

Unrepeatable at £ 19 /_ Carr. 
this price. / / 3/- 

100 CONDENSERS 10s. 
A must for your spares boa. A well -balanced 
aesoort.ment of miniature silver mica and ceramic 
e.omlenvers. 3- 10,000 PF. List value over CO. 

RADIO - The beet buy of the season. 
Receivern, complete with valve., 

tpcaker and 6 -volt vibrator pack. 6K7, 6K8, 
6447 , 676. Suitable fur adoption as oar radio. 
Ideal for workshop. 
Carr. 5/+ 29- 

LIST OF 1. ITEMS 6d. 

EF59 EZ80 6/4 PL81 
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13 /6í'4'H ..1 9'- 
Belt. 116 EZ81 9/- 71.82 8/- UCI.ös 14'- 
Red 2l- 0332 916 21100 9;- UC1,,,,t 15 - 
U.S.A. 2/6 67,34 12/6 PY31 8/6 0241 9 - 

EF42 9)6 KT90 9/6 PY32 11/- UF42 8 - 
EF80 616 3144 9/6 P1'80 8/- UF80 10 - 
EF85 7/- 3145 916 P1'81 8/6 1)285 10 - 
3F86 14/6 KT61 111- FV82 e/6 UF86 16 
EPOS 9/- 1063 9/6 PY83 9/- 0289 10 - 
EF91 4/- 3166 16 /- PESO 9/8 UL41 8 0 

EF98 6/- KTW63 Sro T41 8/6 11144 13 - 
EF95 51- L63 9/- U72 6/8 11146 9 6 
EL32 4/- MU14 6/6 U24 7/0 0L84 10 0 

31.88 9/6 9137 9/4 1)25 1216 17119 7 6 
3238 12/9 N78 181 -MC 91- UY41 8 - 
EL41 9/6 3108 9/6 078 6/6 U1185 7 
31,42 9/6 PC('94 8/6 UAF42 9/- 7241 8 4 
31.04 9/8 PCC85 11 /8 01341 8/6 VP133 9'- 
31,05 11/. PCC89 11/6 Uß041 61- W61 9 6 
EM34 916 PCFn6 8/8 1113001 12/- w611í 
3H08 9/6 20792 11/0 08280 9/e W76 8 6 
EM81 101 - 201.82 12/- UBF80 9/6 W8í 51 
EMö4 10/' PCI.83 12/8 UC82 30._ x65 11 

EY86 ive PCL84 161- UCP90 9/4 XN 7 s 
RZ40 7/8 PL83 7;6 UCFBI 9,'- X78 15 - 
EZ41 9/6 PL36 1618 UC1142 9;- x79 15 - 

GUARANTEED P.M. SPEAKERS. 
Standard 3 ohms, ex- equipment, tooted bop 
makes, performance guaranteed. 
Bin. 7 

784 11j- ]0708 13 - öin. 

EXTERNAL I.T.Y. CONVERTERS WITH IN- 
TERNAL POWER PACK. Well -known make ,it 
a very competitive price, completely enclnec,L 
Finished In hammered gold. Very compact 
Can be put Inside practically all T.V.'s. lisin no 
Trimming eontrole. Listed at 1..9 3 X 10 
67.7.0. Our Pries, Carr. 1/6. £ 

FAMOUS MAHE KITS 
AMPLIFIER. 65.16.0. F /N. 88.15.6. 

LINE OUTPUT TRANSFORMERS 
Most types ex- equipment. From 

TUNING CONDENSERS 009 twin gang, 

-FICK -UP CARTRIDGES 
ACOS, 2218. POWER POINT, 18 8. 

STElO AND REUTER, 15 -. SO80TONE. 17 8. 

TECHNICAL TRADING CO. 
P.O. BOX 21. 350 352 FRATTON RD. 

PORTSMOUTH 

Now ... in your own home, LEARN 
NO PREVIOUS 

TECHNICAL 

PERIENCE 
NEEDENEEDED! 

pRACTICAL 
EQUIpMEo1T 
ttNCS 0U A REAL 

Gl l 
TRA N ÑGY 

Practical Radio 
Radio & Television 

Servicing 
Practical Electronics 
Electronics Engineering 
Automation 
Basic Practical and 

Theoretic Courses for 
beginners in Radio, 
T.V., Electronics, Etc. 

A.M.Brit.I.R.E., 
City & Guilds Radio 

Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
" NO PASS -NO FEE " 

RA 
"The trained electronics 
engineer has a great 
career ahead of him." 

TR 
Valuable FREE Book shows how E.M.I. 

Institutes School of Electronics can train you for today's 
wonderful opportunities. 

Radio, Television and Electronics provide an exciting field for the trained man -high pay. 
a prosperous future -or if you prefer it- independence in your own business. If you are 
trained at home by E.M.I. Institutes you will be in the hands of syeciait'sts who know the 
quickest way to prepare you for one of the fine jobs open to trained electronics -men. Whether 
you are a beginner or an advanced student with an examination in mind, E.M.I. Institutes 
School of Electronics has a Course exactly suited to your needs -with or without practical 
equipment -from electricity and magnetism to automation techniques. 

We Definitely Guarantee 
" NO PASS -NO FEE " 
Full details of the Courses. 
Practical Equipment, convenient 
monthly payments, our Employ- 
ment and Advisory Depts., and 
much other helpful information 
is given in our Guide to Careers 
in Electronics. Write for your 
copy today. There is no 
obligation and the book will be 
sent to you quite free of charge. 

FREE BOOK - POST NOW ! 
Please send me a free copy of your Guide 

ro Careers in Electronics. 

II NAME 
ADDRESS 

I 
Subject or Exam 

E.M4r/. /NET/TOTES 
SCHOOL OF ELECTRONICS 

The Specialist Electronics Division of the British Institute of Engineering Technology. 
(DEPT. SE /20), COLLEGE HOUSE, 29 -31, WRIGHT'S LANE, KENSINGTON, LONDON, W.8. 
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LINE OUTPUT 

TRANSEORMERS 
Most types available. State 

Make and Model Number 

of Receiver when ordering. 

S.A.E. please with all enquiries. 

HOWORTH 
51 POLLARD LANE, 

BRADFORD, 2, YORKS. 
Tel. 37030 

LAWSON TUBES 

NEW TV TUBES 

SPECIFICATION 
I. Exact Plug -in Replacements. 

2. Latest Silver Activated Screens foi 

Brilliance and Sharpness. 

3. Triple -coated Cathodes. 

4. Large Getters for High Vacuum. 

5. Fully Guaranteed 12 months. 

We can supply correct replacement for 
ALL Mullard, Mazda. Cathodeon, 
English Electric, G.E.C., Brimar, 
Emiscope (including Pyrex), Emitron 
types. 

12ín.. 14ín. ... ... £6.15,0. 
15in., 16ín., 17ín. .. £6.19.6. 

Post T6. Terms C.W.O. or C.O.D 

LAWSON TUBES 
156, Pickersleigh Rd., Malvern, 

Worcestershire. 

A 3d. stamp will bring you a copy 
of our latest 

RADIO & TELEVISION 
COMPONENT Catalogue 

JAMES H. MARTIN & CO. 
FINSTHWAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 

RADIO- This book covers 

CONTROLLED steering 
eers ;geartrare- 

MODELS mitcers : control 
box ; tuned reeds model actuators ; 

'tuning transmitting, aerials ; details for 
model battleship, aircaft, etc. Illustrated: 

121. 6d. from all Booksellers or 13s. 
t . Pest 178 WC. tARíiiUR_ PEARSON ILTIS., 

,Sgp[heglptgd Sr. London, W.C.I. 

54 Gns.-` I7' 

A full specification I7in. Tele- 

vision Receiver to Spencer - 

West standards now available 

at your Dealers. Remarkable 

performance and priced at 54 

Gns. only, complete, 

For Leaflet apply to :- 
SPENCER - WEST LTD. 

Quay Works, Great Yarmouth 
Norfolk 

Phone : Sales 4908 9 

Grams :Spencer-West, Great Yarmouth 

SUPER -VISION LIMITED 
Every Item Brand New and 
Guaranteed at Low Prices 

YAIAI? IIOLUP:lts 
Int. Octal 4e1. each. B7 I I. B9A 
8d. each. CER. BOA with .::.o 1 9 each. 
CONDENSERS 
2 to 100 pF., bd. each. 22O -5,000 pr.. 7d. 
each. .01 to .1, 8,1. each. 
RESISTANCES 
Variable T V type pots. 3K. 5K. 25K and 
1M. 2,6 each. 
EDEN SLIDER TYPE 
3K, 5K and 25K, L9 each. 
VOLUME CONTROLS 
.5M. 2:9 each. .55/1 with DPS switch, 
4B each. 
ELECTROf.YTIC'S 
60/100 mfd., 5.6 each. 32, 32 +16 mfd., 350 v., 
3.f8 each. 
Clips, 3d. each. 50 mfd.. 12 v.. Sil, each. 
ALTO TRA'SFm(MIERS 
50 w. to 1,000 w.. from 21.10.0 to £9.0.0. 
D.('.'.1.('. CONVERTERS for operating 
shavers, radio and tape recorders from 6 
and 12 v. car batteries. 
6 v. D.C. to 230'v. A.C. 20 w. shaver con- 
verter, £2.15.0. 
6 v. D.C. -230 v. A.C. 30 w. converter for 
radio, etc., £4.5.0.. 
12 -v.. D.C. -230 v. A.C. 20 w. shaver con- 
verter, £8.18.0. ' 
12'v. D.C. -230 v. A.C..40 a. converter for 
radio, etc., £8.10= 
12 v. D.C. -MO v. ,. 80 w. converter for 
tape recorder, £12,15.0. 

Other tapes araitable. Send for List. 
Please include sufficient to cover Postage, 

SUPER- VISION LIMITED 
136, High Street, Teddington, 
Middlesex. KINgston 4393. 

December, 1959 

EDDY'S (Nottm.) LTD. 
172 ALFRETON ROAD, 

NOTTINGHAM. 
CRYSTAL SETS. Complete 2 wavebands. 
High 'gain,' good quality, 19/11. P. & P. 2/ -. 
LUXEMBOURG EXPANDING 
AERIALS. Compact and easy to fit. No 
technical knowledge required. Greatly 
improves reception, 3 /II. Post 6d. 
NIFE ACCUMULATORS. Midget 
Single Unit size 3 x 2S x b in. 7 amp hours. 
I/Il. P. l'6. 
DYNAMOTORS. 200 volt D.C. to 12 
volt D.C. Ideal for train sets on D.C. mains. 
19/11. Post and Packing 2/6. 
MINIMOTORS. For model makers. 
High speed l,- volt to 6 volt. 8/6. Post If -. 
VIBRATORS. 12 v. 4 pin, 4/11. Post II -. 
GERMANIUM DIODES, 1/- each ; 9/6 
dozen. Post 4d. 

SPECIAL OFFER 
GRAM AMPLIFIERS. High Sen- 
sitivity 3 watts output. Separate . 

volume and tone controls. Printed 
circuit. 59/11. Fully- Guaranteed. 
P. & P. 4/ -. Size : 8in. x 21in. Max. 
'Height Sin. 

THROAT MIKES, I -. Post 6d. Could 
be used for electrifying musical instruments. 
ACOS CRYSTAL PICK -UPS. Turn- 
over 2 sapphire styli. 29/11. Post 2/6. 
MORSE TAPPERS. Plated . contacts 
adjustable gaps. Heavy -duty. 3/6. P. 9d. 
DIMMER SWITCHES. Ideal for train 
speed regulators. 1/11. Post 6d. 
NEON MAINSTESTER SCREW- 
DRIVERS. 3/11. Post 6d. 
TRANSISTOR SUB MINIATURE 
CONDENSERS. 1.6 mf. 5 mfd., 8 ml.. 
10 mf., 16 mfd., 25 mfd., 32 mfd. 2/3 ea. 
Post 6d. 
CONDENSERS. Tubular wire end. (Not 
ex. Govt.) 8 mfd., 450 v., 1/9 ; 8-8 mfd. 
450 v., 2/6 : 16 mf. 450 v., 2/9 ; 16 -8 mfd. 
450 v.. 4 - : 16 -16 mfd. 450 v., 3/9 ; 32 -32 
mfd 350 v., 4/.. Post 1 / -. 
RECTIFIERS. Contact cooled Miniature 
200 v. 60 ma., 7/6 ; RMI, 4/9 : RM2, 6'6 
RM3. 7/6 ; RM4, 15/6 ; RM5, 19/6. Post I -. 

ACOS CRYSTAL MIKES. Type MIC 351 
25/11. Post and Packing 2/6. 

ALL ABOVE ARE NEW AND GUARAN- 
TEED. 

SURPLUS NEW AND GUARAN- 
TEED VALVES 

IDS 9/6 6X5GT 6/6 ECF80 11/6 
IL4 3/9 IOFI 9/6 ECH42 9/- 
155 6/6 12A6 6/6 I ECL82 11/6 
114 S/3 12AH7 5/6 . EF36 2/6 
3V4 8/- 25A6G 8/- EF37 4/6 
5U4G 6/6 25Z4G 8/6 EF40 13/6 
658G 2/11 35W4 7,6 EF42 9/6 
6BA6 6/- 807(8) 3 9 EF50 1/9 
68J6 7/- 954 I6 EF80 6)6 
6C4 3/6 955 3 II EF9I 4/- 
6CH6 9/6 956 211 EL84 9/- 
6F1 9/- 9001 4 6 EL85 9/6 
6F33 6/6 9004 4 - GTIC 7/6 
6)5G 2/11 9006 4'- KTW6I 6/6 
6J5GT 3/II AZI 12'6 P61 2/6 
6J5M 4/6 CY31 12,6 -PCC84- 8/6 
6K7G 2/6 DAF96 8/6 PCF80 9/- 
6K8G 6/6 DF96 8/6 PEN36C 9/6 
6P28 II/. DK96 8/6 PL33 9/6 
6Q7G 8/6 01.96 8/6 PL8I 12/6 
6SA7M 7/- DM70 7/6 PL82 - 8/6 
6SG7M 5/9 EB9I 4/6 P1,83 8/6 
6517M 7/- ECC-81 6/- PY31 8/6 
6SN7GT 4/9 ECC82 7/- U31 8/- 
-6V6G 5/11 ECC84 8/6 U35 - 9/6 
6V6GT 6/- ECC85 8/6 UBC4I 9/6 

Any parcel -insured against damage in transit 
for only 6d. excfa per order. All uninsured 
parcels at customer's risk. Postage and 
packing ód. per valve extra. Over C3 Free. 
C.O.D. or C.W.O. C.O.D. charge 3'- extra. 

S.A.E. with enquiries... 
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Build your own Aerials 
AT ypiyE 

. . 

( AERIAL FITTINGS 
FOR BALD 

111, BALD 
I S RADIO 

E NI. 
Useful formule 

and hints constructing 
your 

OW/1 quickly for 
illustrating cheaply, aerial 
Ili u our increased 

a range of 
cc st Alloy cued ran Band III Fittings, indudin 

of 
Reflector to Band! Mast Couplers. g Holders and Director Insulators 

(both ' Rod 
tin , H " types), Inline 

gs,Masts : 
Masthead 

Fit - Brackets, 
etc. Send for the above d 1, m stamps 

MARLBOROUGH, WILTS. Phone : 657/8 

AS ADVERTISED ON TELEVISION 
Save fff 12 Months' Guarantee 

FACTORY REBUILT .. . 

TELEVISION TUBES 
Immediate delivery 

ALL TYPES FITTED WITH NEW GUN 
TYPES 

MW31 -74 - 12 in. £5 . 12 . 6 MW36 -2444 14 in. 

MW43 -64/69 17 in. £7 . O . O MW53-20/80 21 in. 

CRM141 - - 14 in. £5 . 17 . 6 CRM152 -153 - 15 in. 

CRM171 - - 17 in. £7 . O . O 
Plus 10'- carriage and insurance. 

Cush with order or C.D. D. 
TERMS TO 
THE TRADE 

£5.176 
£9.1000 
£6. 5.0 

RE -VIEW (LONDON) LTD. 
10 High Street Colliers Wood. S.W.19 

Telephone : Liberty 3272 
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ISOLATION TRANSFORMERS 
TYPE A. OPTIONAL 25 "., and 50 " BOOST. 
2 V. 011 4 V. OR 6.3 V. OR 10.8 V. OR 
13.3 V., 12/8. TAPPED MAINS INPUT. 
TYPE A2. HIGH QUALITY, LOW CAPAC- 
ITY, 10 15 5F. OPTIONAL BOOST 25",,, 50",,, 
75 ",,. 18'6. TAPPED MAINS INPUT. 
TYPE B. MAINS INPUT, MULTI OUPTUT 2, 
4, 6.3, 7.3. 10 AND 13 VOLTS. BOOST 25 " 
AND 50 ".,. LOW CAPACITY. 21' -. 

'TRIMMERS Ceramic. ::I. 5, 70 pf., 9d.: 100 pf. 
2 

, 

lao pf.. 1.3 . ." pf., 1'8 : inn pf.. 750 pf.. 119. 

RESISTORS. Preferred values. 10 ohms to lo meg.. 
L- 

HIGH STABILITY. k w.. 1 2'- Preferred c:dues 
loop I" 1.1 511111'0. Iiitto, 59, 10011 to S meg.11, 9d 

i1 t 1 WIRE -WOUND RESISTORS 
1 

1,6 
lo N':,it 23 Ohms- 10.0110 ohna 
15 watt$ 21- 
15.000 ohmv.- 50,0010 ohms., 5 w., 1/9; 10 w.. 2'3. 

PLASTIC RECORD TAPE 
lin. reel. !.70.. ft., 36,-. 5f 

ín 11. 

reel 
ILoon ft .. 28, -. Sin. reel. San it., 211 -.3 in 
166/. 11,. 

Standard 11 in. Reel, 1,21111 ft., 24 -. 5 in. reel 
600 t.. 15 -. 
"Instant" Bulk Tapa Eraser and Head De- 
auger. _' -r' ,.:VC., 27'8. Leaflet, S.A.K. 

O.P. TRANSFORMERS. Heavy Duty 311 mA., 4/6 
Multiratio. push -poll. 7'8. Miniature, 304, etc., 4'6 
L.F. CHOKES 15,111 H. 60115 ,,A., 51 -: In H 

8.. 10/6 to II.. 170 mA.. 141 -. 

MAINS TRANSFORMERS 200 250 v. A.C 
STANDARD. 25n- 1)25n, so mA 0.:1 v. 3.5 a 

tappe,/ 1 v. 4 a. Rect ifier c.:: v. 1 a. 5 v. 

MINIATURE top v. 011 m 4.. 1.s v. 1 h, 10 /8 
MIDGET. "211 v. 45 111.8.. 1151 v. 2 .' ... 15/6 
SMALL, 25,1-II-27.,1. 11111 111.8. c.a. v. 7.5 a. 194 
STD. - 

I 

256. r,5 el 1.. 0 
l 

a. 17.6 
HEATER TRANS. 1.s. v. 11 amp. 7.6 
1,í't.,, tappe,/ se'. 2, 4, 11.1: v., 11 an,p. 81 

1LADDIN FORMERS and core, Dn.. 8d. ; pin.. 10d. 
ei u. FORMERS 5937/8 and Cans TV1'2. pin. sy , 

and lin. 510. x I lin., 2/- ea.. with cores. 
TYANA.- Midget soldering Iron, 2311 c. io ,v., 1819 

REMPLOY Instrument Iron, 2011 v. 23 w., 17/8. 
MAINS DROPPERS. :tin. x 111.4 Adi. Slider= 
0.3 amp.. 7: ohm.. 4:3. 11.2 amp., 1,000 ohms, 413 

LINE CORD. .3 .1111'.. ru ohm, per foot, ...lamp., pa 

.0uu, per P,1. E -way. 68. per font, 3 -way 7d. per it 
LOUDSPEAKER P.M. 3 OHM. Si,,. kola. 17/6 

19 8. Ii , i n. Kola. 18'- r,.. u. Ruh. 

1186. S 21- 15 Oit... 27/8. I0in. Nola. 30'- 
H,.Vi Tweeter. 25 -. 12111. R.A., 301 -. 12104 15 ohm 
low . rl,.sec. 45 -. 
STENTORIAN HF1012 loln.3 to 1.5,,bm ln w.. 95'- 

,. Raker IS Wall 7 .,Inus, or 17 ohm's. 105: -. 
CRYSTAL DIODE I :. 1:.' .. 2' -. GEX34, 4 -. 
HIGH RESISTANCE PHONES. 4.01111 oht1,., 18:6 pr. 
MIKE TRANSF.:," :1.3'9 ea. ; 1511: I, Poled. 108. 
SWITCH CLEANER. Fluid gnirt spout. 4.3 lilt. 
TWIN GANG TUNING CONDENSERS. .:ba pf. 

miniature Io, s I!.in. s 11;01., 10 -. .- Standard 
with /d'asti -.9 -. 1,4 tri u,Iect.76. 
SINGLE, :u' I5.. 2 B : u PE., 1', uu 1, I'.. 166 1,1 ".. 7 -. 
7.011,1 .11616.11w 16u.::00. .6611.11.. 3 6. 
SPEAKER FRET. GOLD CLOTH. I; iu. , . 1 1., 

.. 10 -. Tyean Oft. bin. id,'. 10-iit.: Oft 

: 1. dr,i5 it. S, n'ple. S.:t. I:. 

í New and Boxed VALVES 90 -day Guarantee. 

'I:.-. B,ih': 8 81:.1 
11 

I11' 171.t1:1'..1 
- 8 ':le:': ]0 6 10 8 108 
f l 8 l , 

s . 7 1 1 7 8 Elio 1 8 8 I11 1124 7'8 
6,I - 10 8 liltr:'. 8 8 II I 11 10i8 
609 1: 7 8, l',1;1' I1 10 8 IP 1 8 6 

1 1 6 r . . I r 1 i 1 0 8 lilll'n0 1061'l -I 12 8 

81- i 88 Eco 12818 'P=o 118 
.1 6'1''1':': 7 6 E1'l's" 11 6 18 1.1,2 11 8 

:7 1 6 ' : N l 7 8 l'; I' i l 12 10 8 19 : \ 2: , 8 8 

.I11.I 8':NL 7 8 LA '1.15 12 8 1'1 s12 108 
I'.. 8 12.I'l': 9 6 El', 7 6 I1 so 8 6 

781241 i 9611141 10611-I 108 
,IiII., 1081118.7 981:P]o 5611' 8 8 

'411I'1 108 11115'; 108 106 5B 
'.nn 781207 86It1':,1 881 firll 106 
ccm. 7 8112Q7 8 6 1:1'a" 5.8 11 12 10:6 
'11': 3 6 9 8 I(1.:rJ 5 8 1'1'41 10 6 

68::'J.1 981:1.-t '10611.11 108 
' . n i 7 6"1 10 8 1:11.1 12 6 1 II 8 8 

'.1711 88-^. 681/014, 861 10 
' Kn1-.T 86" 181:/.-o 861I:1"., 88 

1<7': 5 6 l. 1. 1 6 l'.11 I. 1 6 I 1.1 6 

TELEVISION 
REPLACEMENT 

LINE OUTPUT 
TRANSFORMERS 

70'_ ea. from stock. 

For Makes and Models 

Argosy : T2, CTV5I7. Decca : 

DI 7 & C. Defiant : TR 1753. 
RGD : 6017T, 7017C, C54. 
Regentone : 17C, 17T, 17 

Comb. 
Argosy : T3. Decca : D14. 
Defiant: TR 1453T. Regentone: 
I4T. RGD : 6014T. 

Marconi : VT63DA. 
Baird : 2014, 2017, 2114, 2117. 

Cossor : 930 & T, 931, 933-4-5, 
937, 938 & A. & F. 

939 & A & F, 943T, 946. 

H.M.V. 1824 & A, 1825 & A, 
1826 & A, 1827 & A, 
1829 & A. 

Marconi : VT68DA, VT69DA. 

Sobell : TS 17, T.346. 

Ferguson : 306T, 308T. 

Most other makes and models 
available (10 days). S.A.E. with 
all enquiries. 
LINE BLOCKING OSCIL- 
LATOR TRANSFORMERS, 
I0 /- to 16/6. 

FRAME BLOCKING OSCIL- 
LATOR TRANSFORMERS, 
13/6 to 2I/-. 
FRAME OUTPUT TRANS- 
FORMERS, 27/6 to 39/ -. 

Most makes available (10 days). 
S.A.E. with all enquiries. 

ALUMINIUM CHASSIS. IS e.w.g. undrilled. 
11 Oh 1 .ide, riveter) earners and ',alive Ming 
hole., O 

ín. 

-ìder+, 7 .x 4in.. 4/8 : 9 , 7111. 519 : 

11 n 7n..89: 1:1 , lli,,., 8/6 : 11 n I 1 ill., 10 /6 ; 

1.. x I'lin., 12/6 ; Is s 10 x sin.. 16/6. 

TRANSISTORS, GENUINE EDISWAN. 
A11.115. 10 -. 11.5.0 Mel, 151- 4 11e/. 18:, 
Compleb. Wna supplied. Continental 01 :71, 716 

CRYSTAL MIKE INSERT by Acon, prevision 
engineered. Sint only fin.., s 16ín.88. 
HI -GAIN BAND 3 I.T.A. PRE -AMP KIT. 
rrwode circuit with valve ELI Price 29/8. 
With Power Pack. 406. Plans only 8d. 

Ih Col 1 10.10.1'..enion same prieeo. 

TELETRON " TRANSIDYNE " 
MIDGET SUPERHET PORTABLE 8' s 4' x 11' 

tram./- t,t., printed circuit. Ferrite aerial. ti 
tp Isn't.arid cabinet. £11.19.6. 
We include Ediswan Transistors for maximum 
Performance. I +etali' pd. 

BBC TRANSISTOR RADIO. 11,1 and Long 
Ilse,'_ complete kit. 32!6. moues 7/6 etra. 

. .111 Earpiece. nith . 1.1 Lead 15' -. 

GARRARD 48P. SINGLE PLAYER 

AUDIO PERFECTION 
I 

Designed to play 18, 33, 45, 78 r.p.m. Records 
7fn -, loin., 12H. Lightweight Xtal pick -01p. 
GC2 turnover bend, two separate sapphire styli. 
OUR PRICE £7.1 0.0 each. Post Free 

Model TA Mk. 1l 58 -10 -0. Model 41-111 £18 -0 -0. 
With 1'111g-in Normal Heads. 

,Stereo Heads £2 extra). 

Volume Controls 
Long spindle'. Guaran- 
teed 1 

c 

Midget 
5K ohms to 2 Mec. 

No .0w. 1/.1110w. 
3/- 4 

Linear or Log Tracks. 

80 ('Á6L1: COAX 
Post 1.1. per yanl. 

Semi-sir. spacrd. jin. 
dia. Losses sot 
..11" 8d. yd. 

!9 
Air Spared. 1/- yd. 

COAX PLUGS ... 1'- LEAD SOCKET .. 2'- 
PANEL SOCKETS 1- OUTLET BOXES ... 4.8 
BALANCED TWIN FEEDER Td. 13d. SO or sou ohms. 
DITTO SCREENED per yd. 11. 80 ohms only. 
WIRE -WOUND POTS, 3 WATT. Pre -set Min. 
T.V. Type. All value 25 ohms to 25 K.. 3'- ea. 
79 :: 511 K.. 4.' -. (Carbon 30 K to 2 meg., 3 / -.) 
WIRE -WOUND 4 WATT. Pote Long Spindle 
Value-. Inn ohms to 50 K., 8/8 : 100K., 7/8. 
CONDENSERS, New Stock. .0111 Innis 7 kV. 
T.t'.I'.. 5 6 : l'irto, 211 kV., 916 1 mid., 7 kV ., 9/8 
TIdnlloc ann v. .not to .113 mid., 9d., : .I, 1; -: 
.05. 1 6 :.r 150 v.. 1/9 :.1/150 v., 98. ; .nt ¡2,000 
.1 1511 1 , 1 9 : .1 mid., 0,111111 volts, 3.6. 
CERAMIC CONDO. 5110 v., .3 pf,. to ,111 u1fd., 9d. 
SILVER MICA CONDENSERS. /091, 3 pf. to SIm 
pl.. 1 - 

1j 

on pf. to 7,111111 pi.. 1/3. Close tolerance 
1 1.5 l'l'. to 4I pl''. 1.5. Ditto 1"; 30 pr. I sl :, I,P.. l'9 : I.011I pi,. to 5.000 01., 91 -. 

¢ringe Qmaity-.. 

I.F. TRANSFORMERS 7 6 pair. 
485 Kc's Slug Tuning Miniature Can. 21ín. x 
lia. x lin. High Q and good bandwidth. 
By Pye Radio. Data sheet supplied. 
Wearite M800 I.F. 465 Kcle. 12/6 per pair' 
Wearite 550 I.F. 485 Kr's, 12/6 per pair 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR , TUBULAR I CAN TYPES 

I :,an , 2'. ti I ::0,0. 5/6 - 3/- I: . 2 3 16. 2Sv. 2 4/- 
41- 

. 2 3 s '. I2 3 - - 5/8 
2 9.... 4`, 4 8 4,'- 

I,t 361.... -n,,,, 5- n. ,u,,.. 5(- 

1 
511, 5B r 14' : , , n . 5,6 . - t e ' 10 1 1 , 6 n . 7/- 

1:9 1 , 1 1" 5 8 1,11 7'8 

.,o,. 2 - .._- .,_ ,11o,. 7 8 1611+21111 27:,,. 12;8 

ILATEST EMI. 4 -SPEED SINGLE RECORD 
PLAYER- Acos 77 111 -11 stereo and normal 
crystal pick -up. Silent motor, heavy turn- 
table. Special Offer, £8.19.6. Post 374 

MAINS TYPE SELENIUM awn V. 85 mi., 7/6. 
CONTACT COOLED 255 v. 30 nIA., 7/6 ; 60 mi., 8/8: 

H7%3 9/6 : 200 m.A., 211- ; 3011 mA., 27/6. 
COILS Wearite "P" type, 3/- each. Osmor Midget 
"Q" type :"Ij. dust core from 4' -. All ranges. 
TELETRON. L. S. Med. T.R.F., with reaction, 3/6. 
FERRITE ROD AERIALS. M. R'., 8/9 : M. n I.., 12'6. 
T.R.F. COILS A /HP, 7/- pair. H.F. ('HOK ES. 2 8. 
FERRITE ROD. 7111. w 318in.. dig.. 2/8. 

JASON F.M. TUNER COIL SET, 26/ -. H.F. 
coil, aerial coil. Oscillator coil, two 1.F. trans. 
10.7 Mr':. It:'t io Detector and heater choke. 
Circuit hook Ilaing four tAM6, 2/8. 
COMPLETE JASON F.M. KIT WITH VALVES. 
66.15.0. fringe area kit, 22/8 extra. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS 
Is v. 11 ;imp.. 8/9 : " 11'3 : 4 a', 17/6. 

CHARGER TRANSFORMERS. 'Tapped input 21111/ 

1S0 v. for charging at 2, 6 ne 12 v.. 1I amps.. 116. 
111111., 17'8: 4 an,p.. 224. circuit. include,/. 

VALVE anal T.V. TUBE equivalent honk., 5, - 
TOGGLE SWITCHES. S. P. 2' -. D.P. 3/6. 14 i'.ftT.4(- 
WAVECHANGE SWITCHES 
5 p. 4 -w:1'' t water long spindle 
_ 

1 711,. ,hurt spindle 26 
it p. ti-x'nc. -I p. 2-way. 4 11.:1 -w:1y long spimue 3 :6 
3 p..1-was.. or I p. 12 -way long eit"Ile 
VALVEHOLDERS. Pas Int. 02t.. 4d. EF5I, 0A55. 
8d. II I2 X. CRT, 1 3. Eng. and Amer. 4. 7, Ii and 
7 pin, 1 -. MOULDED MAZDA awl Int.. Oct., 6d. 
11714 Os 4. Its.. 111,5, 9d. R78. with can.. 1 /6. 
591 win, '.o,., 1'9. CERAMIC 0550, B7u, I19A, 
lot. 061.. 1 -. S CANS 1171:. le' 4. 1/- ea. 

RADIO COMPONENT SPECIALISTS 
OUR ONLY ADDRESS 

337 WHITEHORSE RD., 
WEST CROYDON 

48 Hour Postal service. I -, over E2 free. (Export Extra.) C.O.D. 16. (Wed. 1 p.m.) Catalogue 1/6. T O 1665. Buses 133 or 68 
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