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PRACTICAL TELEVISION 

This splendid AVO instrument has been developed to meet a 

definite demand for a sturdy pocket -size multi -range test meter 

at a modest price, suitable for use on modern electronic apparatus 
as well as for radio and television receivers, motor vehicles, and 

all kinds of domestic appliances and workshop equipment. 

Readings are obtainable quickly and easily on a very open scale, 

and range selection is by means of a robust, clearly marked rotary 

switch of the characteristic AvoMeter type. Measurements of 

A.C. and D.C. Voltage, D.C. Current and Resistance are made 

by means of only two connection sockets. 

Designed and Manufactured by 

O LTD AVOCET HOUSE 92 -96 

July, 1959 

Just Right 

for your pocket ! 

THE 

MULTIMINOR 
19 Ranges 
D.C. Voltage: 0- 1,000V in 7 ranges 

A.C. Voltage: 0-1,000V in 5 ranges 

D.C. Current : 0 -IA in 5 ranges 

Resistance : 0- 20,003 Q. 0 -2M Q. 

Pocket Size : 51 x 3I x I / inches. 

Weight : I lb. approx. 

Sensitivity : 

10,000 ohms per volt 
on D.C. voltage ranges. 
1,000 ohms per volt 
on A.0 voltage ranges 

Accuracy : 

On D.C. 3% of full 
scale value. 

On A.C. 4% of full 
scale value. 

To 

L9 I OS requirements, 
meet special 

re ins[ru- 
List Price ments can be supplied 

to a higher degree of 
Complete with Test Leads and Clips. accuracy for a small 
Leather Case if required 32/6. additional charge. 

Telephone : Victoria 3434 (12 lines) 

VAUXHALL BRIDGE RD. LONDON S.W.1 
MM.2 

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. )UST PLUG IN 

(Postal Orders. IT'S AUTOMATIC 
C.W.O. C.O.D.) IT'S GUARANTEED t 

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. 

SINCLAIIR ELECTRONICS, 
18. NEWPORT COURT, CHARING CROSS 
ROAD, W.C.2. Phone: REGent 5520 

TELVISOÑ 
-r U IBES 

REBUILT 
12" 

14" 

17 " 

`ft. 

12 MONTHS' GUARANTEE 

NM 

- LS. 0.0 
- ,ES. 10.0 
- E6.10.0 

Carriage and insurance 12/6 extra. 
Customers are requested to send their old 
tubes for rebuilding. We offer 48 hr. 
service. In the case of 12" MAZDA 
tubes please confirm before sending. 

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

London, N.15. 

Telephone: STAmford Hill 3267 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone : PRIMROSE 9090 

EXPRESS SERVICE ! C.O.D. ORDERS RECEIVED BY 3.30 P.M., EITHER BY LETTER, PHONE OR WIRE, DESPATCHED. 
THE SAME AFTERNOON, ALL ORDERS RECEIVED BY FIRST POST DESPATCHED SAME DAY, 

ANI 
OB2 17/6 
OZ4 6/- 
A3 3/- 
A5 6/- 
A7GT21/II 
CS 12/6 
D6 10/6, 
HSGT II/- 
L4 6/6 
LDS 5/- 
LNS 5/- 
NSGT I II- 
R5 7/6 
S4 9/- 
SS 7/6 
T4 6/6 
US 10/- 

2A7 10/6 
2C26 4/- 
2D13C 7/6 
2P 26/6 
2X2 4/6 
3A4 7/- 
3A5 12/6 
3B7 12/6 
306 5/- 
3Q4 7/6 
3Q5GT 9/6 
354 7/6 
3V4 7/6 
5R4GY 17/6 
5U40 8/6 
5V4G 11/6 
5X4G 12/6 
5Y3G 8/- 
5Y3GT 8/6 
5Y4 12/6 
5Z3 12/6 
5Z4G 10/6 
5Z4GT 12/6 
6A7 26/6 
6A8 10/- 
6AB7 8/- 
6AB8 12/6 
6AC7 6/6 
6AGS 6/6 
6AK5 8/- 
6AL5 6/6 
6AM6 7/6 
6AQ5 8/6 
6AT6 8/6 
6AU6 10/6 
6137 10/6 
6B8G 4/6 
6B8GTM 5/- 
6BA6 7/6 
6BE6 7/6 
6BG6G 23/3 
6BH6 9/- 
6816 7/6 
6BR7 23/3 
6BW6 9/6 
6BW7 8/- 
6BX6 8/- 
6C4 7/- 

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

ORDER 
6C5G 
6C6 
6C8 
6C9 
6C10 
6CD6G 

6CH6 
6D3 
6D6 
6E5 
6F1 
6F6G 
6F6GTM 
6F8 
6F11 
6F12 
6F13 
6F14 
6F15 
6F16 
6F17 
6F32 
6F33 
6G6 
6H6GTG 
6H6GTM3/6 
615G 
6J5GTG 
6J5GTM 
6J6 
617G 
617GT 
6K6GT 
6K7G 
6K7GT 
6K8G 
6K8GT/G 

6K25 
6L1 
6L6G 
6L7GT 
6Lt8 
6L19 
6LD20 
6N7 
6P1 
6P25 
6P28 
6Q7G 
6Q7GT 
6R7G 
6SA7GT 
6SC7 
6SG7GT 
6SH7 
647 
6SK7GT 
6SL7GT 
6SN7GT 
6SQ7GT 
6SS7 
6U4GT 
6U5G 

15/4 
16/2 
23/3 
22/6 
7/II 
7/- 

6/6 
6/6 

12/6 
12/6 
9/6 

29/10 
12/6 

19/11 
6/6 

12/6 
26/6 
7/- 
8/- 

12/6 
17/3 
7/6 

12/6 
26/6 
15/3 
9/6 

12/6 
10/6 
7/6 
6/6 
3/- 

5/- 
5/6 
6/- 
5/6 
6/- 

10/6 
8/- 
S/- 
6/- 
8/- 

12/6 
19/11 
23/3 
9/6 

12/6 
I3/- 
23/3 

1S/11 
8/- 

19/3 
12/6 
26/6 
10/- 
II/- 
10/- 
8/6 

10/6 
8/- 
8/- 
8/- 
81- 
8/- 
7/6 
9/- 
8/- 

12/6 
7/6 

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

UP TO £10 
6U7G 8/6 
6V6G 7/- 
6V6GTG 8/- 
6X4 7/- 
6X5GT 6/6 
6/30L2 10/- 
7A7 12/6 
7B6 19/3 
7B7 8/6 
7C5 8/- 
7C6 8/- 
7D5 23/3 
7H7 8/- 
7R7 12/6 
7S7 10/6 
7V7 8/6 
7Y4 8/- 
802 3/6 
8D3 7/6 
9D2 4/- 
9BW6 I5/3 
OCI 14/- 
0C2 26/6 
OD2 12/- 
OH 17/6 
OF9 10/6 
01_133 10/- 
OLDI I 

15/II 
OP13 15/6 
OP14 19/3 
I03 24/7 
2A6 6/6 
2AC6 15/3 
2AD6 17/3 
2AE6 13/11 
2AH7 8/- 
2AH8 10/6 
2AT6 10/6 
2AT7 8/- 
2AU6 23/3 
2AU7 7/6 
2AX7 8/- 
2BA6 9/- 
2BE6 10/- 
2BH7 21/3 
2C8 IS!- 
2E1 30/- 
2J5GT 4/6 
2J7GT 10/6 
2K5 17/11 
2K7GT 7/6 
2K8GTI4/- 
2Q7GT 7/6 
2SA7 8/6 
2SC7 8/6 
2SG7 8/6 
25H7 8/6 
2317 8/6 
2SK7 8/6 
2507 12/6 
2SR7 8/6 
2Y4 10/6 
4S7 23/3 
561 26/6 

NEW METAL 

18/- 
24/- 

INSURED 
18 
19AQ5 
19BG6G23/3 
19H1 
2001 
20F2 
20L1 
20PI 
20P3 
20P4 
20P5 
25A6G 
25L6GT 
25Y5 
25Y5G 
25Z5 
25Z4G 
25Z6G 
25Z6GT 
27SU 
28D7 
30C1 
30F5 
30FLI 
30L1 
30P12 
30P16 
30PLI 
31 

33A/158M 

35/51 
35A5 
35L6GT 
35W4 
35Z3 
35Z4 
35Z5GT 
4IMTL 
42 
43 
5005 
50CD6G 

50L6GT 
53KU 
72 
75 
77 
78 
80 
83 
83V 
85A2 
15082 
185BT 
185BTA 
203THA26/6 
220TH 
305 
402PENA 

807 
956 
1821 

9/- 
9/6 

3/6 
3/6 

23/3 
II/- 
10/- 
15/3 
26/6 
26/6 
26/6 
23/3 
26/6 
23/3 
19/3 
I0/- 
10/6 
10/- 
10/6 
10/- 
10/- 
16/7 

19/11 
7/- 
9/- 
8/- 

10/- 
9/- 

12/6 
8/6 

12/6 
7/6 

30/- 
12/6 
19/3 
9/6 
8/6 

10/6 
7/6 
9/- 
8/- 

23/3 
23/3 
12/6 

29/10 
9/6 

I9/I1 
4/6 

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

15/- 
12/6 
I5/- 
15/- 
33/2 
33/2 

24/7 
10/6 

23/3 
7/6 
3/- 

16/7 

RECTIFIERS-FULLY 
WX3 
WX4 
WX6 
I4A86 
14A97 

AGAINST 
5763 12/6 
7193 5/- 
7475 7/6 
9002 5/6 
9006 6/- 
AC/PEN 
(5or7pin) 

23/3 
AC2PEN 

23/3 
AC2PEN/ 

DD 26/6 
ACOPEN 

26/6 
ACSPEN 

23/3 
ACEPEN 7/6 
AC/HL/ 

DDD I5/- 
AC/P4 8/- 
AC/TP 33/2 
AC/VPI IS!- 
AC/VP223/3 
ATP4 5/- 
AZI 16/7 
AZ3I 10/- 
AZ4I 13/11 
B36 24/7 
BL63 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 
CV85 12/6 
CV271 10/6 
CV428 30/- 
CYI 16/7 
CY3I 16/7 
DI 3/- 
DIS 10/6 
D42 10/6 
D63 5/- 
D77 6/6 
DAC32 II/- 
DAF9I 7/6 
DAF96 10I- 
0041 13/11 
DDT4 2417 
DF33 11/- 
DF9I 6/6 
DF96 10/- 
DH63 10/- 
DH63(M) 

17/6 
DH76 7/6 
DH77 8/6 
DH10713/11 
DK32 21/11 
OK40 21/3 
DK9I 7/6 
DK92 10/6 

3/6 
3/6 
3/6 

18/- 
25/- 

Technical 

DAMAGE IN 
DK96 I0/- 
DL33 9/6 
DL66 I5/- 
DL68 I5/- 
DL92 7/6 
DL94 7/6 
DL96 10/- 
DLSIO 10/6 
DM70 8/6 
EA50 2/- 
EA76 9/6 
EABC80 9/- 
EAC9I 7/6 
EAF42 10/6 
E834 2/6 
E841 8/6 
EB9I 6/6 
EBC33 7/6 
EBC4I 10/- 
EBC8I 13/II 
EBF80 10/- 
EBF89 9/6 
EBL2I 23/3 
EBL3I 23/3 
EC52 5/6 
EC54 6/- 
EC70 12/6 
ECC3I 15/- 
ECC32 10/6 
ECC33 8/6 
ECC34 24/7 
ECC35 8/6 
ECC40 23/3 
ECC81 8/- 
ECC82 7/6 
ECC83 8/- 
ECC84 10/- 
ECC85 9/6 
ECC9I 5/6 
ECF80 13/6 
ECF82 10/6 
ECH3 26/6 
ECH2I 23/3 
ECH35 9/6 
ECH42 9/6 
ECH8I 9/- 
ECL80 12/6 
ECL82 12/6 
ECL83 24/7 
EF9 23/3 
EF22 14/- 
EF36 6/- 
EF37A 8/- 
EF39 6/- 
EF40 I5/- 
EF4I 9/6 
EF42 12/6 
EF50(A) 7/- 
EF50(E) 5/- 
EF54 5/- 
EF73 10/6 
EF80 8/- 
EF85 7/6 
EF86 14/- 
EF89 10/- 

14A100 
14A 124 
I4A163 
148130 
148261 

leaflet on Metal 

TRANSIT 
EF9I 
EF92 
EK32 
EL32 
EL33 
EL34 
EL38 
EL41 
EL42 
EL8I 
EL84 
EL9I 
EL95 
EM34 
EM7l 
EM80 
EM8I 
ENSI 
EYSI 
EY83 
EY86 
EZ35 
EZ40 
EZ4I 
EZ80 
EZ81 
FC2A 
FC4 
FCI3 
FCI3C 
FW4/500 

FW4/800 

GZ30 
GZ32 
GZ34 
1430 
H63 
HABC8013/6 
HLI33DD 

HL23 
HL23DD 

HL4I 
HL41OD 

HL421313 

HN309 
HVR2 
HVR2A 
KF35 
KK32 21/11 
KL35 
KLL32 
KT2 
KT33C 
KT36 29/10 
KT41 
KT44 
KT6I 
KT63 
KT66 

GUARANTEED 
27/- 
28/- 
38/- 
35/- 
11/6 

Rectifiers 

7/6 
5/6 
8/6 
5/6 

12/6 
17/6 
26/6 
II/- 
11/6 
I5/- 
9/6 
S/- 

10/6 
I0/- 
23/3 
10/6 
10/6 
37/- 
10/6 
16/7 
11/6 
6/6 
8/- 

10/- 
9/6 
9/- 

24/7 
26/6 
26/6 
26/6 

10/- 

10/- 
10/6 
12/6 
14/- 
5/- 

12/6 

12/6 
10/6 

17/3 
12/6 

19/3 

19/3 
24/7 
20/- 
6/- 
8/6 

8/6 
24/7 
5/- 

10/- 

26/6 
15/- 
12/6 
7/- 

IS/- 

I4RA 
I4RA 
I4RA 
I6RC 
I6RD 

FOR ONLY 
KTW6I 8/- 
KTW62 8/- 
KTW63 8/- 
KTZ4I 8/- 
KTZ63 10/6 
L63 6/- 
LNIS2 12/6 
LZ3I9 9/- 
MH4 7/- 
MHL4 7/6 
MHLD6 12/6 
ML4 12/6 
ML6 6/6 
MPT4 (S or 
7 pin) 23/3 
MUI4 10% 
MX40 26/6 
N37 19/II 
N78 19/11 
N108 18/7 
N308 20/7 
N339 26/6 
0A70 S/- 
0A71/8I 6/- 
0072 30/- 
P61 3/6 
PABC8015/- 
PCC84 9/- 
PCC85 12/6 
PCC8929/10 
PCF80 9/- 
PCF82 12/6 
PCL82 12/6 
PCL83 12/6 
PCL84 21/11 
PEN4DD 

26/6 
PEN25 19/11 
PEN36C 10/6 
PEN40DD 

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

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

33/2 
PEN/DD 

4020 33/2 
PL33 19/3 
PL36 IS/- 
PL38 26/6 
PL8I 13/6 
PL82 8/6 
PL83 11/6 
I3M2B 12/6 
PMI2 6/6 
PMI2M 6/6 
PM24M 21/3 
PX4 33/2 
PX25 59/8 
PY3I 16/7 
PY32 19/11 

I-2-8-2 
I-2-8-3 
2-1-16-1 
I-I-16-I 

2-2-8-I 12/- 
free on receipt 

8d. 
PY80 
PY8I 
PY82 
PY83 
PZ30 
QP2I 
QP25 
QS15Ó/15 

R12 
RI8 
R19 
SD6 
SP4(7) 
SP4I 
SP42 
SP61 
SUB 
SU6I 
T4I 
TDD4 
TH4B 
TH4I 
TH233 
TH232I 
TP22 
TP25 
TP2620 
TY86F 
U12/14 
U16 
U18/20 
U22 
U24 
U25 
U26 
U31 
U33 
U35 
U37 
U43 
U45 
USO 
U52 
U76 
U78 
U107 
U191 
U2SI 
U281 
U282 
U301 
U329 
U339 
U403 
U404 
U801 
U4020 
UABC8010/6 
UAF42 
U841 
UBC4I 
UBCBI 
UBF80 
UBF89 

19/- 
23/6 
2I/- 
8/6 

of 

EXTRA. 
8/- 
9/- 
9/- 
9/6 

19/11 
7/- 
I5/- 

10/6 
10/6 
17/6 

19/11 
12/- 
IS/- 
3/6 

12/6 
3/6 

26/6 
10/6 
23/3 
24/7 
26/6 
26/6 
33/2 
20% 
15/- 
19/6 
33/2 

19/II 
12/- 
12/- 
10/- 
8/- 

29/10 
17/11 
12/6 
10/- 
26/6 
26/6 
26/6 
10/6 
10/6 
8/- 
8/6 
7/6 
7/- 

16/7 
16/7 
I5/- 

19/11 
22/7 
23/3 
I5/- 
16/7 
16/7 
10/6 

29/10 
16/7 

10/6 
I2/- 
10/- 

13/II 
9/6 

10/6 

I6RE 2-I-8-I 
18RA I-I-8-I 
I8RA 1-I-16-I 
I8RA I-2-8-I 
18RD 2-2-8-I 
S.A.E. 

UBL2I 23/3 
UCC8419/11 
UCC85 10/6 
UCF8021/11 
UCH2I 23/3 
UCH42 9/6 
UCH8I 11/6 
UCL82 I5/6 
UCL83 24/7 
UF4I 9/- 
UF42 18/7 
UF80 10/6 
UF85 10/6 
UF86 23/3 
UF89 I0/6 
UL41 9/6 
UL44 26/6 
UL46 IS/- 
UL84 11/6 
UM4 17/3 
URIC 16/7 
UU6 19/11 
UU8 26/6 
UYIN 16/7 
UY2I 16/6 
UY4I 8/6 
UY85 10/6 
VMP4G 15/- 
VP2(7) 12/6 
VP4(7) 15/- 
VP4B 23/3 
VPI3C 7/- 
VP23 6/6 
VP4I 6/6 
VRI05/309/- 
VR150/309/- 
VT6IA 5/- 
VT501 5/- 
W61 M 26/6 
W76 7/6 
W8IM 6/- 
W 107 15/3 
W729 18/7 
X3I 26/6 
X4I 26/6 
X42 26/6 
X6I 12/6 
X61M 26/6 
X63 10/- 
X65 12/6 
X66 12/6 
X76M 14/- 
X78 21/3 
X79 21/3 
X109 17/3 
XD(I.5) 6/6 
XFGI 18/- 
XH(I.5) 6/6 
XSG(I.5) 6/6 
Y63 7/6 
Z63 10/6 
Z66 20/- 
Z77 7/6 
Z719 8/- 
Z729 14/- 

8/6 
416 
6/6 

11/- 
15/- 

VOLUME CONTROLS ELECTROLYTIC CONDENSERS 
All with long spindle and Standard Can 100 x 400 mfd., 275 v.12/6 Wire -ended Tubular 8 x 8 mfd., 450 v. 3/- double -pole switch, 4/6 each. 32 x 32- mfd., 450 v. 5/9 100 mfd., 275 v. 2/6 8 mfd., 450 v. 1/9 16 x 16 mfd., 450 v. 3/9 I0K. 25K, 50K, IOOK. 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/- } meg. k meg. I meg. 2 meg. 60 x 250 mfd., 275 v. 9/6 100 x 200 mfd., 275 v. 9/6 32 mfd., 450 v. 3/9 8 x 16 mfd., 450 v. 4/- 
TERMS OF BUSINESS : CASH WITH ORDER OR C.O.D. ONLY. POST /PACKING CHARGES 8d. PER ITEM ; ORDERS VALUE £3 OR MORE POST FREE. C.O.D. 2/8 EXTRA. WE ARE OPEN FOR PERSONAL SHOPPERS MONDAY TO FRIDAY 8.80 -5.30. SATURDAYS. 8.30 -1 P.M. ALL VALVES, NEW, BOXED, TAX PAID, AND SUBJECT TO MAKERS. GUARANTEE. FIRST GRADE GOODS ONLY. NO SECONDS OR REJECTS. CATALOGUE OF OVER 1,000 DIFFERENT VALVES, WITH FULL TERMS OF BUSINESS, PRICE 8d. pLE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP, 
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RADIO SUPPLY CO. (LEEDS) LTD., Dept. N, 57 COUNTY 
ARCADE, BRIGGATE, LEEDS, 1 

Post Terms C.W.O. or C.O.D. NO C.0.1). under £1. Postage 1/9 extra under £2, 
2/9 under £5. Open to callers 9 a.m. to 6 p.m. Wednesdays until 1 p.m. S.A.E. 

with enquiries, please. Full list ßd. Trade supplied. 
R.S.C. TRANSFORMERS 

Fully Guaranteed 
Interleaved and Impregnated 

Primaries 200-230-250 v. 50 c/s screened 
TOP SHROUDED DROP THROUGH 
2600 -280v 70 ma, 6.3v 2 a, 5v 2 a... 16,9 
350 -0-350 v 80 ma, 6.3 v 2 a, 5 v 2 a ... 18/9 
250-0-250v 100 ma, 6.3v 4 a, 5v 3 a... 23/9 
350 -Ú.350v 100 ma, 8.3 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 21-3-31n.... ... ... 17/9 
250.0 -250 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 23/9 
300-0-300v 100 ma, 6.3v 4 a, 5v 3 a... 25/9 
350.0.350 v 100 ma, t.3v 4 a. 6v 3 a... 25/9 
350-0-350v 150 ma, 8.3v 4 a, 5v 3 a... 33/9 
125-0-425 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 
All with 200.250 v 53 c/s Primaries : 6.3 v 
1.5 a, 5/9 ; 6.3v2a. 7/8 ; 0-4-6.3 v 2 a. 7/9 : 12vla.7 /11 ;6.3ví a. 8/11 ; 6.3 v 6 a, 17/9. 
CHARGER TRANSFORMERS 
200 -250 v 0 -9-15 v 11 a, 11/9; 09-15 v 3 a. 16/9: 
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 ... 4/9 
Small Pentode 5,001 to 3 ohms... ... 3/9 Standard Pentode. 7 /8.000 to 3 ohms ... 4/9 
Standard Pentode 10,000 to 3 ohms ... 4/9 
Push-Pull EL84 te 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 
16/8 

SMOOTHING CHOKES 
100 ma 10h 250 ohms ... ... ... 8/9 
80 ma 10 h 350 ohms ... ... ... 5/6 
60 ma10h400 ohms ... ... ...4/11 
SELENIUM METAL RECTIFIERS 
250 v 250 ma. 119: 250 v 80 ma, 7/9 
250 v 50 ma. 411: 120 v 40 ma, 3/9 
24 v 2 a, 14 9 8'12 v i a. F.W.. E /11 
5/12 v 2 a F.W.. 6/11 : 6/12 v 3 a. 9/9 : 6/12 v 

a, 12 3 : 6/12 v. 5 a. 14/6 : 6/12 V 6 a F.W., 
15/6 : 6 /12 v. 10 a. 25/9 : 6/12 v 15 a. 35/9. 
Heavy duty type 24 v 15 amp F.W. Bridge 
with large square alum. coolers. 27/9 
each. 

CO -AXIAL CABLE lin. 
75 ohms 14/36 ... ... 8d. yd. 
Twin- screened Feeder .. .. 11d. yd. 
STANDARD JACK PLUGS, with 
4ft. screened lead, 1 /1L 
STANDARD JACK SOCKETS 
(moulded). 2/9. 
5 -CORED FLEX. Rubber insulated 
14/38, 1/3 yd. ; 50/- 50 yds. ; 24 100 yds. 
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 a 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 
59- 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, Vari..ble 
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 MM. high. IDEAL FOR 
BATTERY CHARGER OR INSTRUMENT 
CASE. OR COVER COULD BE USED FOR 
AMPLIFIER. Only 9/9, plus 2/9 postage. 

TELEVISION RECTIFIERS 
250 v 200 ma. Size 3 :: liins. Brand 
New. 6/9. 

Ell-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. 

EX -GOVT. MAINS TRANSFORMERS 
All 200-250 v 50 cis input. 

Removed from New ex -Govt. units. rot /9 
275-0-275 v 100 ma. 6.3 v 7 a, 5 v 3a 

250- 0- 250v150 ma. 5v3a .. ...16/9 
350-0-350v 160 ma. 6.3v 5 a, 5v3 a ...27/9 
400-0-400v 250 ma, 5v 2 a, 5v 2 a ...18/9 
950 -0-450 v 250 ma, 6.3 v 3 a, 6.3 v 1 a, 

49/9 12.5v3a,5v3a ... ... ... ...12/9 

EX -GOST. SMOOTHING CHOKES- 
60 ma 5-10 h 250 ohms ... ... ...2/11 
90 maloh150 ohms .. ... ... 69 
100 ma 5 h 100 ohms Tropicaised ... 3/11 
100 ma 8 -10 h 100 ohms Parmeko ... 6/9 
120 ma 12h 100 ohms ... ... 8/9 
150 ma 6-10 h 150 ohms Trop.... ... 6/9 
150 ma 10 h 150 ohms ... .. ... 9/9 
200 ma 3-5 h 100 ohms Parmeko .. 7/9 
R3683 UNITS. Comprising chassis with 
strong cover 17. x 10 x Bins. Over 60 re- 
sistors (many high stability) and con- 
densers. v /holders, I.F.T's, co-ax sekts., 
controls, fuse -holders, tagboards. etc.. 
etc. Excep. value at only 12,8 carr. paid. 

ELECTROLYTICS (NEW) 
Tubular 

8mfd450v 1.9 
16 mfd 450 v 2:9 
8-16mfd500v 4,11 
25 mfd 25 v 1'3 
50mfd 12v 13 
50 mid 50 v 1/9 
100 mfd 25 v 2/3 
3,000mfd6v 3/9 
6,000 mId 6 v 3/11 

Can type 
8-8 mid 450 v 2/11 
8-16 mfd 450 v 3n1 
16-16 mtd 450 v 4/1 
32-32 mfd 350 v 4/ 
3:-02 mfd 450 v 5/9 
150 mfd 450 v 5/9 
100-100 mfd 150v 5/9 
100-200 mfd 275 v 
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BATTERY CHARGERS 
For 200 /250 v 50 c/s A.C. 
mains. 12 months 
guarantee. Attractive. 
well ventilated, hammer 
finished cases. 6 v or 12 v 
4 amp, with meter 
and variable charge 
rate selector, as illus- trated Ì5 C 
carr. 4/6. / -. 
6 v or 12 v 1 amp type. 
Also suitable for electric 
train power supply. Only 
27/9, post 219. 

NEW 
24 HOURS SERVICE VALVES ALL GUARANTEED 

Postage : -Up to 3 6d.; 4-6 9d. Upwards 
1AB6 6/9 65X6 6/6 6V6G 6/9 
iAJ4 
1C1EM 6/9 

639 
11 /9 6X4 6/9 

1 C3 
1L4 
lAHS 

6/9 

56/9 

6D2 
6D6 6F 

6/9 

151 /9 

6X5 

705 

5/11 
9/9 
7/9 

FD1 8/9 6F32 6/9 706 7/9 
1FD9 8/9 6F73 11 /9 7AN7 7/9 
1F1 6/9 6F14 11 9 787 9/9 
1F2 6F15 11/9 7Y4 7/9 
1F3 511 6113 2/8 8D2 3/3 
1P1 615 4/9 8D3 6/9 
1P10 8/9 6JSSG 4/6 807 7/6 
1P11 

7/9 
6Jr. 4/9 9D2 3/9 

111.5 
1S5 7/9 

657G 5/9 
4/9 954 1/9 

1T4 
56/9 

610M 5/9 1001 13/9 
3A4 BKBG 8/9 10F1 17/9 
304 

7/3 
61.03 8/9 1OLD3 7/9 

3S4 6LD12 9/9 1OLD12 15/9 
3V4 8/9 6LD20 8/9 1OLD14 15/9 
4D1 

6/9 
6L1 9/9 10P13 9/9 
6L12 8/9 10P14 9/9 

Y3G 7/9 6118 11/9 10P18 9/9 
5Z4G 6LSG 8/11 12A6 5/9 
6A58 12/9 6119 11/9 12AT7 7/9 
6AG6G 11/9 6M1 6/9 12AU8 7/9 
6AJB 607G 9/9 12AU7 6/9 
6AK8 

5/9 
61.25 11/9 12AX7 9/9 

6AL5 6P28 9/9 12SS7GT 6/9 
6AM6 6/9 655 8/9 13SPA 3/3 

5 4/9 
7/9 

68G7 
651(7 

6/9 
6/9 

13VPA 
15A6 

8/9 
7/9 

7/9 
6SL7GT 7/9 16A5 6/9 

6AQ8 
6883 
6B96 
6BE6 

39/9 
9/9 

6SN7GT 
6Ú5G 
BU'4GT 

7/8 
6/9 

12/9 

16A8 
1723 
19Y3 

7/9 
9/9 
9/9 

6BG6G 16/9 615 6/9 19X3 9/9 
6BY5 6V4 8/9 20L1 9/9 
68Y7 6V6GT 7/9 20D1 1419 

of 6 see our normal terms. 
201,1 12/9 
20F2 8/9 
21A6 8/9 
25L6 9/9 
30L1 8/9 
30P16 9/9 
35Z4 6/9 
41MHL 6/9 
53K17 10/9 
54KU 11/9 
62DDT 8/9 
62VP 7/9 
63ME 6/9 
65ME 8/9 
141TH 8/9 
171DDP 8/9 
311SU 8/9 
451PT 7/9 
441U 9/9 
AC6PEN 5/9 
AC/HL 5/9 
B36 $/9 
B65 7/3 
B152 8/9 
5309 8/9 
B319 8/9 
9329 8/9 
2339 9/9 
13719 919 
CCH35 7/9 
Dl 2/3 
D63 2/3 
DT7 5/11 
DI52 8/9 
DAF91 7/9 
DAF96 9/9 
DF96 919 
DEC 5/11 
DF92 9/9 
DD6 11/9 

DD41 
DH77 
DH63 
D11109 
DH142 
DH147 
DH150 
DH719 
DK91 
DK98 
DL92 
DL93 
DL94 
DL98 
EA50 
EABC80 
EAF42 
EB34 
EB41 
E1391 
EBC33 
EBC41 
EBC90 
EBF80 
EBF89 
EA%C35 
ECC81 
ECC82 
ECC83 
ECC84 
E0085 
ECC91 

ECF80 

ECF82 

ECH81 

ÉCL82 E 
EF41 
EF42 
EF50 

8/9 
7/9 
6/9 

10/6 
8/9 
6/9 
8/9 
8/9 
7/9 
9/9 
7/3 
7/9 
8/9 
9/9 
1/9 
9/9 
8/9 
2/3 
7/6 
5/9 
6/9 
9/9 

11/9 
9/9 
9/6 
7/9 
7/9 
71 
9/9 
9/9 
9/6 9 4/9 

12/9 
12/9 

19%9 
11/9 

5/- 
8/11 

4/9 

EF54 
EF80 
EF85 
EF86 
EF89 
EF91 
EF93 
EK90 
EL32 
EL33 
ELM 
EL38 
EI41 
EL84 
EL90 
EL91 
EM80 
EY51 
EY86 
EZ35 
EZ80 
EZ81 
E290 
FW4/500 
GZ32 
GZ30 
GZ33 
GZ34 
GZ37 
I4I.41DD 

1W4/500 
KT44 
KT45 
KT61 
KT32 
KT36 

KTW63 

5/11 
7/9 
713 

18/9 
9/9 
5/9 
919 
9/9 
4/9 

11/9 
18/9 
19/9 
10/9 
9/9 
9/9 
4/9 
9/9 

11/9 
13'9 
9'9 
9/9 

811 
6,9 
9/9 

11/- 
9/9 

10/9 
13/9 
9/9 

l9/9 
9/9 
9/9 
9/9 

11/9 
9/9 
9/9 

4/9 

KT241 
L63 
1.4152 
MH4 
MU12 
M1114 
N17 
N19 
N37 
N77 
N142 
N144 
N148 
N152 
N154 
N329 
5709 
N727 
0A81 
OC72 
OM4 
P61 
PCF80 
PCL84 
pCL82 
PCF82 
PEN46 
PEN383 
PL33 
PL38 
PL81 
P1.82 
P1.83 
P1731 
P1780 
PY81 
PY82 

PZ30 

' 9 
4 9 
9.9 
6/9 
99 
9'9 
7'3 
9'9 

19/9 
4/9 
9/9. 
9/9 
7/9 
9/9 
9'9 
9,9 
9:9 
9'9 
4 9 

25'- 
6:9 
2;9 

12'3 
8/9 

12/6 
9,9 
6/9 
8/9 
9/9 

16/9 
13/9 
9/9 

10/9 
11/9 

7/9 
8/9 
8/9 

18/9 

R2 9/9 UCC85 10/8 
R3 9/9 UCH42 10/9 
R12 11/9 UCL82 14/9 
SD61 1/9 UF42 8/9 
SP6 816 UF89 . 9/9 
SP35 9/9 UL41 9/9 
SP42 11/9 UL46 14/9 
SP61 2/9 ULM 9/9 
SP64 8/9 UU3 9/9 
SU61 9/9 UU4 9/9 
T4I 16/9 UU5 9/9 
Ul8/20 9/9 UY41 7/9 
5222 7/9 UY85' 10/6 
UM 7/9 VU120A 319 
1.725 7/9 VP32 3/9 
U31 9/9 VS110 3/9 
U35 9/9 W17 5111 
U93 9/9 W147 519 
U46 9/9 W150 99 
U50 8/9 W719 9 9 
1752 6/9 W727 9 9 
U54 10/9 WD709 9.9 
U78 9/9 WD142 9 9 
11139 9/9 X17 9;9 
U142 9/9 X78 10/6 
U151 9/9 X142 9/9 
U152 9/9 X719 9/9 
U153 9/9 X727 9/9 
U154 9/9 Y63 5/9 
U281 9/9 7.63 8/9 
U282 9/9 266 8/9 
U319 8/9 Z77 -7/8 
U381 8/9 Z142 9/9 
U403 9/9 Z145 919 
UABC80 10/8 2152 5/9 
UAF42 10/6 Z719 59 
UB41 11/9 Z729 16/9 

UBF80 9/6 7D152 5/9 
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FOR YOUR CONVENIENCE EASY, NO DEPOSIT, INTEREST FREE= 
DEFERRED TERMS ON ALL GOODS= 

If 17" T/V 
CHASSIS, 
TUBE and 
SPEAKER 

=16 GNS. 
17in. Rectangular Tube on modified chassis. Supplied as single 
channel chassis covering B.B.C. channels I -5, or incorporating 
Turret Tuner, 50/- extra (chassis purchasers only), giving choice 
of any 2 channels (B.B.C. and I.T.A.). Extra channels can be 
supplied at 7/6 each. Chassis size 12 x 143 x I l in. With Tube and 
Speaker (less valves), 16 gns. 
Complete and working with valves and Turret Tuner. 24 gns. 
cash price. OR initial payment of E3 (plus Ins. & Carr.) and 36 

weekly payments of 12/4. 
12 months' guarantee on the Tube. 3 months' guarantee on the 
valves and chassis. Ins. Carr. (incl. Tube), 25/ -. 

14in. T.V. CHASSIS, TUBE & SPEAKER, 11 GNS. 
As above, with 14in. Rectangular Tube. 12 months' guarantee on 
Tube, 3 months' guarantee on chassis and valves. Chassis with 
Tube & Speaker (less valves), I I guineas. Complete and working 
with valves and Turret Tuner, 19 guineas. Ins. Carr. (incl. 
Tube), 25/ -. 

E (plus Carr. & Ins.) 

CASH PRICE 

2f8/10/- 

* REPLACEMENT 
REBUILT 

T1V TUBES 
12 MONTHS' FULL GUARANTEE 

YOURS FOR 8/6 INITIAL 
PAYMENT AND 19 

WEEKLY PAYMENTS OF 8/6. 
All sizes and types except 10in. Completely 
rebuilt gun assembly, new cathode, heaters 
etc., giving the high standard required for 
long picture life, quality and value. Carr. & 
Ins. 15 6. 

EXPRESS DESPATCH SERVICE 
Please 'phone to confirm Tube in stock. Send Telegraph 
Money Order (cash only). Tube despatched Passenger Train 
same day. This service only available with remittance by a 

Telegraph Money Order. 

SUPER CHASSIS 
7965 5 valve superhet chassis, 

including 8in. 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. 

SOLO SOLDER- 12/6 
F. ING TOOL 

110 v., 6 v. or 12 v. (special adaptor 
for 200/240 v., I0 /- extra). Auto- 

= matit solder feed including a 20 ft. 
E reel of Ersin 60/40 solder and spare 
E parts. It is a tool for electronic solder- 
= ing or car wiring. Revolutionary in 

d i 1 1 d f and esgn. Instantly rea y or use an cannot urn. 
E metal case with full instructions for use. Post 3/6. 

FAMILY RADIO £6.10.0 
5 valve (octal) superhet. A.C. 3 waveband and gram. position. 
4 controls. Modern attractive cabinet size IS) x 18 x 1011n. 
in cream and brown. Carr. & Ins. 8/6. 

In light 

RECORD PLAYER 
CABINET R.P.4 79/6 

Cash Price 
Stylish cabinet. Cloth covered in 
contrasting colours (red and grey). 
Grilled front controls panel. 
Size 15 x 19 x 81in. deep. Takes 
4 - speed B.S.R. Autochanger. 
6rin. round or 4 x 7in, elliptical 
speaker. Carr. & Ins. 4/6. 

OR INITIAL PAYMENT OF 5/I (PLUS CARR. AND 
19 WEEKLY PAYMENTS OF 3 /II. 

INS,) AND = 
E. 

WORLD'S FINEST AUTOCHANGER = 
U.A.8. B.S.R. MONARCH 4 -SPEED AUTO 

CHANGER. CASH PRICE í6.19.6 
OR INITIAL PAYMENT OF 8/I (PLUS CARR. AND INS.) AND = 

19 WEEKLY PAYMENTS OF 6 /II. _ 
U.A.12. Latest B.S.R. Monarch 4 -speed mixer, 
£8.9.6. - 
T.U.9. B.S.R. 4 -speed single player, 89/6. g. 

B.S.R. Monarch 4 -speed Stereo Autochanger, 
£9.19.6. 

Collaro Conquest 4 -speed Autochanger, £6.19.6. 
Collaro Conquest Stereo Autochanger, I I gns. 

Carr. & Ins. on all above 5/6. 

PORTABLE AMPLIFIER 
MK. D.1 59 /6 

11 Months' Guarantee 

Brand new. Latest design with printed circuit. Dimensions 
7 x 2} x Sin. A.0 only. Mains isolated. 2 -3 watts output. E 
Incorporating EL84 as high gain output valve. Volume and = 
tone controls. Knobs 2/6 extra. P. & P. 3/6. _ 

IDEAL FOR STEREOPHONIC SOUND 
Bin. P.M. Speaker, 8/9. 64ín. for 4 x 7in. Elliptical Speaker, 
P.M. Speaker, 12/6. 8 x Sin. 194. Post 2/9. _ 

EXTENSION SPEAKERS 
Polished oak cabinet of 
attractive appearance. 
Fitted with Bin. P.M. CASH PRICE Speaker, W.B. or Good - 
mans of the highest quality. Standard matching to any receiver 
(2 -5 ohms). Switch and flex included. Ins. & Carr. 3'6. _ 
OR INITIAL PAYMENT OF 9d. (PLUS INS. CARR.) AND 19E 

WEEKLY PAYMENTS Of I / -. 

B.S.R. FU L -Fl Crystal Turnover Cartridges, 19/6 g. 
Brand new. Including sapphire needles for L.P. and Standard 
giving fullest range and finest tone obtainable for any player. 

19/9 

Can be fitted to all standard pick -up arms. P. & P. 9d. 

DUKE & CO. 
(DEPT. E.7), 

621/3, ROMFORD RD., MANOR PARK, E.12. Tel.: I L F. 6001/3. 
Deferred terms to suit all pockets. Monthly credit terms or weekly easy payments- details on request. 

: 
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For /1faaiNGt61n, A'aity 
4LECTROPACK' 

ETCHED FOIL ELECTROLYTICS 
The Constructor depends upon the reliability of the components 

he uses. The fact that so many designers specify T.C.C. Condensers 
is evidence of their supremacy. 

T.C.C. " Lectropack " Dry Electrolytic Condensers are robust 
yet compact and employ ALL -ALUMINIUM non -corrosive 
internal construction. The range below is a useful guide to the 
types available. 

Capacity 
µF. 

D.C. 

Wkg. 

Volts Ripple 
Current 

Mon. MIA 

Dimensions 
in inches 

D 

T.C.C. 
Type No. 

List 
Price 

Surge L 

60 - 100 275 325 450 4= i CE 37 HE 16I- 

60-250 .. 530 
i 

CE 60 HE 28I- 
100-200 

100 350 400 
650 
450 

,4 ' CE 60 HEA 
1 CE 10 LE 

28!- 
13,!6 

200 770 41 i- CE 36 LE 2411 - 

60 - 100 
60-250 

500 
500 

9-;- 

41 
- 
1 

CE 36 LEB 
CE 60 LEB 

23/- 
34 !- 

100 - 100 550 4; - CE 36 LEA 
100-200 700 4= i CE 60 LEA 33I- 

60 450 550 450 3' ë CE 38 PE I4I- 
60 - 100 500 4 I CE 60 PE 2 9 / - 

List 140c contains the 
extended range. 

THE TELEGRAPH CONDENSER CO. LTD 
RADIO DIVISION : NORTH ACTON LONDON W 3 Telephone : ACOrn 0061 

111 

á SUFFOLK REBUILT TV TUBES 
NOW COST LESS THAN EVER. 

Ali prices of Suffolk rebuilt C.R.T.'s have now been 

substantially reduced. New price lists are now 

available and will be sent on request. For quality .. 

ac.,,a4--ee tie/i .0 jy144 ot 

Each rebuilt Tube is fitted with complete new Gun 

Unit -Immediate delivery -U.K. Carriage FREE and, 

STILL GUARANTEED FOR 7 MONTHS. 

TRADE ENQUIRIES WELCOMED 

SUFFOLK TUBES LTD Write or call for full details : 

LONDON'S LARGEST INDEPENDENT TUBE REBUILDERS. 

SUFFOLK HALL, 1 -3, UPPER RICHMOND ROAD, PUTNEY, S.W.15. Telephone: VAN 4304, 5267 
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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 if a 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. Reproductions or imitations 
of any of these are therefore expressly 
forbidden. 

TELEVIEWS 
110 DECD. C.R. TUBES 

HE progress of domestic television is at present relatively 
slow, but advances in design and technique do take place, 
and the latest is the introduction of cathode -ray tubes with 

deflection angles of 110 deg. The early TV picture tubes used 
when electronic television first commenced had deflection angles 
of 70 deg. (meaning that the electron beam was deflected through 
an angle of 70 deg. in its travel from one side of the picture to 
the other). Developments in circuitry and tube design eventually 
enabled the deflection angle to be increased to 90 deg., and one 
important result of this was the reduction in the length of the 
tube which was made possible. A deflection angle of 110 deg. 
enables the tube to be made shorter still, and already designers 
of cabinets for TV receivers are taking advantage of this. 

No doubt further reduction in tube lengths will take place in 
the near future. Indeed, it has been reported that one manufacturer 
has succeeded in producing a prototype of a flat TV tube which 
is rectangular and only about 3in. deep. If such tubes eventually 
appear it will be possible to incorporate TV screens in the wall 
of the room, or to hang them on the wall like a picture frame. 
The receiver proper could then be housed in a remote part of 
the house. 

ADVERTISING ON TV 
MANY readers have written to us to express their dislike 

of the advertising breaks on commercial television. All 
agree that the length of these advertisements is far greater than 
it used to be when ITV first commenced and that their quality has 
greatly deteriorated. As many readers will know, questions have 
been asked in Parliament about the increased time allotted per 
hour to advertisements. 

Large manufacturers of various goods are spending more and 
more on television advertising with the result that the price of 
the advertising is increasing because of the restricted amount of 
space available. The profits of commercial television companies 
are rising yearly and reach astronomical figures. At present it 
appears that this state of affairs will continue unless the advertisers 
and the TV authorities come to some understanding. They must 
surely realise that they are antagonising their public with the 
result that ITV is gaining the reputation of being an interminable 
series of " natural breaks." 

INDEX TO VOLUME 8 
WILL. readers please note that the index to Volume 8 is now 

available for Is. 3d.; by post from the publisher, address 
as on this page. Readers are reminded that loose -leaf binders 
for this journal are available for 10s. 6d., post free. Please state 
the volume number when ordering. 
Our next issue, dated August, will be published on July 22nd 
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No. 48.- REGENTONE T176. ARGOSY 17K40. DEFIANT T1410, T1710, ETC. By L. Lawry -Johns 

THESE receivers and several others use a 
Plessey dual band chassis. Most makes use 
Mullard valves and tubes but some, such as 

the Defiant fit Mazda. There are minor differ- 
ences but the chassis layout is practically identical 
and the circuit in Fig. 1 of the Regentone is 
representative of all the models. 

Tube 
The tube used in the Defiant models is a 

CRM143 or CRM144 in the 14in. version; a 
CRM171 or CRM172 in the 17in., these being 
Mazda. An MW43 -64 17in. Mullard tube is used 
in the Regentone and Argosy models. 

These sets are suitable for use on A.C. or D.C. 
mains of 200 -250V, and are intended for opera- 
tion in the service area (not in fringe areas unless 
reception conditions are favourable). These 
receivers are very reliable and give little trouble 
and this is due in no small measure to the relative 
simplicity of the circuit used. 

H.T. Supply (Fig. 1) 

The H.T. rectifier V14, is a PY32 and the faults 
caused when this valve becomes defective will be 
discussed first. In common with all rectifiers, 
not necessarily of the valve type, the PY32 does 
tend to spark internally between the electrodes and 
this is often the cause of fuse FS1 (occasionally 

HT-F 0 0(ß 
.w. 400 /Ch 

//F N° 

FS2) blowing. When a fuse fails, the effects depend 
upon which of the two fuses is defective. If FS2 
goes, the receiver is completely dead owing to 
one side of the mains supply becoming open 
circuited. If FS1 fails, the valve heaters continue 
to glow, but there is no picture, sound. hum, or 
line timebase whistle owing to the H.T. supply 
circuit being broken. If a replacement fuse causes 
the set to function for a period and then this 
blows also, suspect the PY32 valve (V14) and 
replace it. 

Emission 
After a period of use, the emission of the PY32 

may begin to fail and the symptoms of this will 
include lack of width; compression at the bottom 
of the picture; changed setting of the focus con- 
trol and perhaps a slight loss of contrast and 
general definition. 

The next common complaint is due to a defec- 
tive EY51 (U25 in Defiant) EHT rectifier (see 
Fig. 1). (Before going further we would make it 
clear that EY51 and U25 valves are not inter- 
changeable. The EY51 and its equivalents have 
a 6.3V heater, the U25 a 2V heater.) A failing 
EHT rectifier causes the position of the brilliance 
and contrast controls to become critical, i.e.. if 
they are advanced beyond a certain point the 
picture expands, goes out of focus and disappears. 

225 AC/D C. 240ACAC. 2404 .0 /bC 
22SAC/bC 

V/5 V6 V2 V/ ^ r' 

/ /25 5 4 
Now 

V/O VS V9 

4 5 4 
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3 S 

V4 V3 VO 1/7 V// 

415 4 5 45 5 

TT TT TTTTTT r 
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capacitors 002pP 

CZ/A 
Thermistor 
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Fig. 1. -H.T. and heater circuits. 
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However, as with all other receivers fitted with a 
bent gun assembly (ion trap) a displaced ion trap 
magnet will give rise to these or similar 
symptoms, but if the symptoms are accompanied 
by an initial lack of width or poor line linearity, 
check the PL8I and PY81 valves. Insufficient line 
drive may be causing the EHT rectifier to be 
under -run. (In Defiant receivers, V11 is a 30P4, 
and V13, a U191.) 

Heater Failure 
If the heater of V12 has failed altogether there 

will be no picture at all at any setting of the 
controls. It is possible to be misled by these 
symptoms as the heater power for the EHT 
rectifier is derived from the line output trans- 
former. Thus, of course, a failure in the line 
timebase will result in V12 being unheated 
although the valve may be perfectly in order. 
Therefore, if V12 is out, listen for the line time - 
base whistle and attempt to draw a spark from 
the single wire end of V12. If a healthy blue 
spark crackles to the blade of a screwdriver. the 
line timebase can be assumed in order and only 
V12 need be suspected. 

An internal short in V12 will result in the high 
A.C. voltage at the anode (single wire) end of 
the valve being applied to the C.R.T. and thus 
to the EHT smoothing capacitor, whether this 
consists of the outer and inner coatings of the 
C.R.T. or is an actual capacitor (C68). 

Confusing Symptoms 
The symptoms seem to cause some confusion 

and will thus be briefly explained. A receiver 
with an internally shorted V12 presents no picture 
and the line timebase whistle is subdued and 
" strained," being of a different pitch from the 
normal. V12 may glow blue or show no light 
or coloration at all. 

Removal of the EHT lead from the C.R.T. (or 
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from C68) results in extremely heavy sparking 
from the EHT clip or cap, identical to that 
obtained at the single wire end of VU, but the 
line whistle recovers and sounds much relieved 
at being released from its burden. 

The explanation is that the coatings of the 
tube or the capacity of C68 will present a path 
of low resistance to an A.C. voltage and thus 

The Regentone 
T176. 

the anode of V12 is virtually shorted to chassis. 
Now this condition is very easily confused with 
the effect of a first anode -to -grid short in the 
tube or a short in C68. In this case the D.C. 
output is shorted thus overloading the valve 
and line output stage (perhaps damaging V I2, 
the EHT rectifier). The behaviour of the EHT 
clip and V12 when removed from the tube 

HT 

TO 
COV'R4ST 

.4 B VR/ 

Fig. 2. -Line oscillator, output and tube circuits. Note : -C68 (EHT smoothing capacitor) is not shown as it 
is not fitted on an models. 
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Fig. 3.- Video, sync and frame circuits. 

or C68 provides the distinguishing characteristics. 
When V12 is shorted the EHT clip carries the 
same high voltage A.C. as the V12 anode and the 
spark is unmistakable, being quite violent. 

Different Spark 
Where the tube or C68 is at fault a difference 

will be obvious when a spark test is made. 
Although the spark at the EHT 
clip will be vigorous, it will be 
thinner and distinctly blue, 
lacking the flame -like quality of 
the V12 anode spark when sub- 
jected to the same test. The 
above remarks apply to receivers 
generally and not to these 
models in particular. 

Thus when the conditions of 
no picture, no raster, sound O.K. 
is met, check the right side rear 
section. first noticing whether 
V12 is lighting up at all. 

Frame Timebase -Fig. 3 

A common condition in these 
receivers is that they show a 
brilliant horizontal line when 
the brilliance is advanced with 
nothing else on the screen. The 
sound continues without com- 
plaint. This immediately directs 
attention to the frame timebase, 
firstly V8 the oscillator' output 
valve, PCL83 (30PL1 in Defiant). 
This valve is the most common 
cause of frame timebase failure. 
If a replacement fails to produce 
a raster, check for H.T. voltage 

at pins 6 and 1 of its valve base. If there is 
no reading at pin 6 suspect an open- circuited 
primary winding in T2. If there is no reading 
at pin 1, suspect T1 and VR3 (either may be 
O.C.). If, however, there is H.T. at pins 1 and 6 
check C37 and associated components. 

(Continued on page 608) 

Fig. 4. -The chassis layout. 
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A VERY EFFICIENT BAND III UNIT SUITABLE 

FOR USE IN FRINGE AREAS 

By A. Sydenham 

IN areas of low Band III signal strength viewers 
are hard pressed to obtain a sufficiently strong 
signal with the result that the picture received 

has ragged edges and " snow " and grain effects 
weary the eyes. Whilst a preamplifier can some- 
times prove beneficial it is the aerial that should 
first receive attention and only when this impor- 
tant item has been attended to should the use of 
a preamplifier be considered. 

Stacked Array 
This article describes a very high gain array 

that utilises both end -fire and broadside character- 
istics and which is capable of being erected in 
most lofts or attics. The aerial will prove very 
efficient in fringe areas, the estimated gain being 
some 14dB over a dipole. 

The aerial is a stacked array and is illustrated 
in Fig. 1. The active section consists of two 

t 

Fig. 2. -The active element of the aerial. 

A squares brought so close together that they 
touch, thus allowing the central vertical element 
to become common to both and available for 
cable connection purposes. The active element 
is more clearly shown in Fig. 2 and although 
300 ohm balanced twin cable can be directly 
connected, a matching stub is incorporated so 
that coaxial cable can be used if preferred. 

Elements 
To improve both the forward gain and also the 

front to back ratio, parasitic elements are added 
and these modify the feed point impedance. The 
matching stub proves most useful when optimum 
results are required. When 75 ohm cable is used 
the tap in is approximately 3in. from the shorted 
end of the stub. 

Ten directors are used as " double fives " (see 
Fig. 3) and a reflector screen (see table) is placed 
at the rear, the size of which is limited by the 
amount of erection space available. The more 
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Fig. 1. -The aerial array (reflector not shown for clarity). 

usual # A elements may be used as reflectors if 
preferred. 
Construction 

To facilitate erection in a loft it is probably 
best to make up the array as four separate items, 
each physically independent of the others and 
mounted separately, care being taken to ensure 
that in the final assembly both sets of directors 
lie parallel to each other with the longest element 
of each I l in. in front of the outer elements of 
the active rectangle with the reflector(s) approxi- 
mately 13in. behind and also parallel to the 
active elements. 

Dimensions for the various Band III channels 
are given in the table, those shown for Channel 11 
being identical with the prototype, the others 
being calculated on this basis. Inter -element 
spacing has deliberately been reduced in order to 
keep the overall size down, the slight loss in effi- 
ciency being considered negligible. 

Materials 
For the various elements fin. X 20 s.w.g. alloy 

tubing is recommended. It is readily worked 
and can easily be bent by heating to a dull red 
and allowing it to cool slightly before making 
the bend. For the director carriers, broom 

(d) ('c) 66) (a) 

____NNI.. rr- .. 

., 

Fig. 3. -The spacing of the directors 
(see Table overleaf ). 
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DIMENSIONS OF THE ELEMENTS 

Channel 

Active 
elements 

Directors Spacing 

1 h 1 2 3 4 5 a b-d 

ft. in. in. ft. in. ft. in. ft. in. ft. in. ft. in. in. in. 

8 2 0 13 2 04 1 111 1 10 I 94 11 8 

9 2 0 13 2 1} 20 19 104 74 

10 1 1 I 12 2 01 l 10} 1 94 1 84 IO 7 

11 1 11 12 20 I l0 1 94 1 8} 18 10 61 

Reflector -5ft. x 5ft. (or elements 10 per cent. longer than DI). 
Stub length -As " h, ' spaced 1 4in. and shorted at far end. 

handles of lin. diameter are excellent, slots being 
cut to take the elements and keep them from 
skewing. The elements are held by ;in. screws. 
The screen is easily made from chicken wire 
netting secured to a light wooden frame. All 
woodwork may be treated with preservative or 
painted on completion. The foregoing pre- 
supposes an installation in a loft. A more 
substantial construction would be required for 
outdoor use. 

Positioning 
Unfortunately t h e 

strongest signal is not 
always obtained at the 
most convenient erection 
position in a loft and it 
might in some cases -a 
new installation, f o r 
example -be necessary to 
" hunt " for the signal. 
Where an aerial converter 
is in use for Band 1II 
purposes it is sometimes 
convenient when " hunt- 
ing " to tune the local 
oscillator in the converter 

until vision on sound is apparent. The 
unmistakable drone can then be adjusted to 
a suitable level by means of the receiver volume 
control so that it can be heard in the loft and by 
this means it is possible to ascertain approxi- 
mately the best position. The active loop used 
on its own should be sufficient for this rough 
test. Further improvements can be made when 
the array is completed whilst an assistant watches 
the picture and comments. 

N. IRELAND ITV STATION 
THE 1.T.A.'s transmitter at 

Black Mountain will be the 
first ITV station to operate in 
Northern Ireland. The aerial 
array is being supplied by 
Marconï s and the mast by 
B.I.C.C.C. The site is 9i87ft. 
above sea level and the main 
aerial height will be 1,687ft. The 
transmitter will operate on 
Channel 9, with horizontal 
polarisation, the vision frequency 
being 194.74325Mc/s and the 
sound frequency 191.230Mc /s. 

The programme contractor is 

Ulster TV Co., Ltd., of 43, 
Donegal Street, Belfast, with 
London offices at 1, Hanover 
Square, W.I. The studios for local 
programmes will be built in 
Belfast and the connection to the 
national I.T.A. network will 
probably be by radio link from 
Carlisle. 

The map on the right shows the 
estimated coverage of the station; 
viewers in the primary service 
area (bounded by the 2mV /m 
median contour) should receive 
a consistently satisfactory service. 
The majority of those in the 
secondary service area (within the 
1mV /m median contour) should 
also receive a satisfactory service. 
Adaptable reception should be 
possible in many places in the 
fringe area (defined by the }mV /m 
median contour) although inter - 
ference, may be present at times. 
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T TROUBLES 

Model BT5147 -Self- generated Interference 
CONTINUING with the range of G.E.C. 

receivers, an interference fault, producing 
small white spots on the picture and a 

slight hiss on sound is sometimes experienced on 
the model given above. Although, on the face 
of it, the trouble may seem removed from the 
timebase or sync circuits, it is, in fact, present 
only when the line timebase comes into action, 
and during the period that this section of the 
set is warming up. The sound, which comes 
on a minute or so beforehand, is free from the 
interference effect. 

The indication is, therefore, that the trouble 
lies somewhere in the line timebase section. 
However, since the interference spots appear in 
random manner over the whole picture, impaired 
insulation in the line output transformer can be 
excluded, as this fault gives the symptom of 
vertical columns of short, irregular white dashes, 
owing to the resulting interference which in this 
case is synchronised with the line oscillator. 

Insulation Failure 
As shown in Fig. 1, there is a 50pF capacitor 

connected between the cathode of the U329 and 
chassis, and it is the insulation of this which fails 
and promotes the disturbance. The cathode of 
the U329 is terminated at the top cap of the 
valve, so the capacitor is not difficult to locate, 
and it is quite a simple matter to disconnect the 
cathode side to prove the fault. Replacement 
should be made with a component rated at 
5,000 volts working. 

The receiver will operate with the capacitor 
disconnected, but the width of the picture will 
be reduced. Indeed, on some models the 
capacitor may not be connected -both terminals 
being earthed -and this may well be the case 
where it has been established that the width 
control will not reduce the scan sufficiently to 
give a picture of the correct width with the 
capacitor connected. 

Their Symptoms and How They 
May be Cured -I I By G. J. King 

No Line or Frame Lock 
This symptom is usually associated with 

trouble either in the sync separator or coupling 
circuits to the line and frame oscillator. How- 
ever, in cases where this section appears to be in 
good order and yet the symptom persists, atten- 
tion should be directed to the 16µF electrolytic 
smoothing capacitor. 

The expected symptoms of hum on sound and 
a hum bar on the picture are not always present, 
so unless one is aware that a defective smoothing 
electrolytic can cause the trouble, considerable 
time may be wasted. 

Models 7092 and 7094 
One rather interesting fault is interaction 

between the line and frame hold controls. The 
line hold control may, for example, be set 
critically, but this adjustment will be destroyed 
when the frame hold control is adjusted, and 
vice versa. This, as would be expected, makes 
correct adjustment extremely tedious. 

Chassis 

Fig. 1.- Self -generated interference is sometimes pro- 
duced on the G.E.C. BT5147 by the 50pF capacitor at 

the cathode of the U329 becoming defective. 
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Fig. 2. -The syie separator of the G.E.C. BT1746 

series. 

- The , trouble is often caused by open- circuit 
of the 8µF electrolytic capacitor connected 
between one side of the focus coil and chassis. 

Critical Frame Hold 
On the same model, a very critical frame hold 

is the result of an open- circuit electrolytic 
capacitor connected across the cathode resistor 
of the video amplifier valve. The picture defini- 
tion does not always suffer noticeably, but it is 

possible just to hold the picture vertically by 
very careful adjustment to the frame hold control. 
After a few minutes, though, the picture will 
nearly always begin to roll. 

Model BT1746- Barretter Failure 
This model features a type 305 barretter in 

the heater chain, and there have been a number 
of reports of this component having only a short 
life, and replacements failing after only a few 
weeks service. 

The most likely cause of the trouble is an 
intermittent heater -to- cathode short in one of the 
three valves in the heater chain directly following 
the barretter. This is not essentially a timebase 
or sync fault, but since the valves concerned 
occupy positions in these circuits, the trouble is 

recorded in this present series. The valves are 
the U329 efficiency diode, the N339 line amplifier 
and the B329 oscillator. 

Replacements 
The most likely culprit is the U329 efficiency 

diode, and where the barretter has only a short 
life, some engineers also replace this valve. 
Unfortunately, this is by no means a conclusive 
remedy, but in view of the fact that the fault 
only occurs intermittently and very rarely shows 
up by a cold valve test, it is excusable. 

However, if the barretter is replaced temporarily 
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with a 150W, 230V household lamp, a valve 
short will be revealed by the lamp illumination 
increasing during the short. By gently tapping 
the valves mentioned with the handle of a 
screwdriver, the culprit is sometimes revealed. 
Substitution tests may, however, be called for, 
running the set with the bulb after each change 
in obstinate cases. 

An over -run barretter is indicated by the 
severe kinking of its filament. 

Alternate Dark and Light Vertical Bars on 
Left of Picture 
This is the symptom of ringing ¡if the line 

timebase or interaction between the line and 
frame scan coils. To some degree the effect can 
be cleared by making careful adjustment to the 
trimmer capacitor on the scanning unit. 

In obstinate cases, though, a breakdown of 
insulation between the line and frame coils may 
well be aggravating the effect. This can be 
proved quite simply by short- circuiting to chassis 
the centre tag on the frame scanning coils. An 
insulation breakdown will be shown up by a 
flash -over when such a short is promoted. 

Insufficient Width and Poor Focus 
The most likely cause of these accompanying 

symptoms is impaired efficiency of the metal 
H.T. rectifier. The H.T. voltage at the output of 
the rectifier is usually almost equal to, or a 
little higher than, the value of A.C. voltage at 
the input of the rectifier, as measured with a 
normal multi -range meter. 

A lower voltage at the output, accompanied 
by the symptoms mentioned. will indicate a worn 
rectifier. This is a type RM4. 

No Horizontal Hold and Impaired Frame 
Hold 
This trouble is often caused by a low resistance 

or a short -circuit in C80, which, is a 500pF 
capacitor connected between the anode of the 
sync separator valve (which is a Z77) and chassis 
(see Fig. 2). 

Complete failure of the line hold, but with 
normal frame hold should lead to a check of 
the 18pF capacitor (C76) connected between the 
anode of the sync separator valve and the line 
oscillator. 

On the other hand, normal line hold and 
impaired frame hold may well be caused by open - 
circuit of C81, being that 0.01µF capacitor 
between the screen of the sync separator valve 
and the cathode of the interlace filter diode 
(V6B). 

Interference Limiter 
It is of interest to note that the other half of 

V6B is in the vision interference limiter circuit, 
and it often happens that a heater -to- cathode 
short in the valve generally results in uncontroll- 
able brightness, which at first may give the 
impression that the picture tube is defective. 

Referring again to Fig. 2, internal leakage in 
V8 can result in a weak picture with a " cogging " 
effect on Test Card " C." When this is the case, 
the contrast control has virtually no effect on 
the picture. 

(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 April, 1959, in 
respect of receiving stations situ- 
ated within the various Postal 
Regions of England, Wales, Scot- 
land 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 
1,698,813 
1,208,588 
1.444,671 
1,524,337 
1,280,559 

762,104 
555,126 

8,474,198 
761.374 
111,125 

9,346,697 

Brit.I.R,E. TV Convention 
THIS convention is being 

arranged by the British 
Institution of Radio Engineers 
on Television Engineering in 
Science, Industry and Broadcast- 
ing and is attracting great inter- 
national interest, and many 
members and other delegates 
from overseas have arranged to 
attend. The Convention will be 
held in the University of 
Cambridge from July 1st to 5th, 
and delegates will reside in the 
colleges of the University. 

Among the distinguished 
engineers from abroad partici- 
pating in the arrangements will 
be Dr. Vladimir K. Zworykin 
(Director of the Medical Elec- 
tronics Centre, Rockefeller 
Institute, New York), and Dr. 
S. K. Mitra. F.R.S., M.Brit.I.R.E. 
(Emeritus Professor of Physics, 
Calcutta University). 

New Factory 
WORK will commence shortly WORK 

on the construction of a 
new factory at Simonstone, 
Lancashire, for Mullard Ltd. 

This factory will produce glass 
for the manufacture of TV tubes 
and will be built on a 24 -acre 
site adjacent to the existing tube 
factory at Simonstone and it is 
hoped that it will commence 
production later next year. 

I.T.A. Appointment 
THE I.T.A. has appointed Mr. 

A. Graham to a new 
senior post in which he will take 
over some of the duties hitherto 
carried out by the Secretary, 
Mr. A. W. Pragnell. These 
include supervision of the 
Authority's rules and practices 
in relation to television advertis- 
ing. 

Mr. Graham was for some 
years closely connected with 

broadcasting matters on the staff 
of the General Post Office. 

TV Festival 
THE BBC and British 

commercial television com- 
panies are being invited to 
participate in the world's first 
international Festival of Tele- 
vision Arts and Sciences. It is 
to be held in Montreux, 
Switzerland. This announce- 
ment has been made by the 
Montreux City Council who are 
sponsoring the Festival as an 
annual event comparable with 
the annual world film and arts 
festivals. 

TV in Steel Works 
IN December last, Marconi's 

Wireless Telegraph Co. 
Ltd., completed an installation 
of 15 closed- circuit television 

Closed circuit TV is shown being used for the remote observation of the transfer of red -hot steel ingots from the soaking pits to a buggy and thence to a shuttle. car for conveyance to the rolling mill. Fifteen monitors give the operator 
a composite view of some 700ft. of track. (See "TV In Steel Works.") 
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channels in the new rolling mill 
cf the Steel Company of Wales 
at Port Talbot. The cameras 
are mounted in lines on one of 
the outside walls of the rolling 
mill, looking inwards and down- 
wards at an angle at a rail 
track. Each camera is fitted 
with a wide -angle lens and 
surveys some 45ft. of track, so 
that a total of approximately 
700ft. of track is covered. 
Longer Guarantee 
SIEMENS EDISON SWAN 

LTD., announce that from 
June Ist, 1959, all new Ediswan- 
Mazda cathode ray tubes are 
covered by a 12 month guarantee 
instead of the six month 
guarantee which has previously 
operated. The company states: 
" Since the purchase tax on 
cathode ray tubes was removed 
at the last Budget there has 
been a five -fold increase in the 
demand for new tubes and the 
company is confident that this 
extended guarantee period will 
further increase the sales of new 
tubes as against repaired tubes." 
Change of Address 

ONON June 1st, the London 
District Office of Siemens 

Edison Swan Ltd. moved into 
premises at Crown House, 
Aldwych, W.C.2 (Tel. No. 
TEMple Bar 8040), and from 
there all sales and deliveries will 
be controlled for the London 
area, which includes the Home 
Counties and the branches 
at Reading, Maidstone and 
Ipswich. 
TV in Ghana 

MARCONI'S WIRELESS 
TELEGRAPH CO. LTD., 

of Chelmsford and Pye Limited 
of Cambridge are to co- operate 
in providing television in Ghana 
during the visit of Her Majesty 
the Queen to the country in 
November. Under an agree- 
ment reached with the Ghana 
Broadcasting Authorities 
recently, the companies are to 
supply vision and sound trans- 
mitters with the necessary aerials 
and masts, a studio, a mobile 
Outside Broadcasting Unit (to 
relay live coverage of the Royal 
visit), and also telecine and 
video tape equipment. 

Sliding Chassis 
Tr is reported that a new 

chassis has been produced 
by Philco in the U.S.A. After 
removing the screws from the 
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This American radio station was used for receiving signals which had been 
reflected from the moon. 

back of the cabinet the chassis 
slides out on runners, to pro- 
vide instant access to every com- 
ponent. The design also enables 
the servicing of the chassis while 
the set is operating, so that 
typical service jobs like changing 
capacitors is done in half the 
time. The C.R.T. swivels, 
permitting the checking of the 
picture, positioning it and adjust- 
ing it without mirrors. 

New Radar Tube 
AC.R.T. capable of extremely 

high resolution through the 
use of an abnormally small spot 
has been produced by Ferranti 
Ltd. for use in aircraft radar 
which shows on the screen 
details of the terrain beneath 
it. This is an improvement on the 
H2S that was used by bombers 
during the war. This new 
micro -spot tube can resolve 
5,000 lines. The spot size is 
less than one- thousandth of an 
inch in diameter and the tube, 
5in. across. 

North Eastern ITV 
AFTER three years of ITV 

transmissions in the 
Northern ITV area, some 
eight million viewers in 
2,300,000 homes . in the area 
covered by the Winter Hill and 
Emley Moor transmitters are 
able to watch ITV programmes. 
This figure represents 60 per 
cent. of all individuals living in 
the area. 

These facts are outlined by 
Television Audience Measure- 

ment Limited (TAM) in a 
review of the development of 
ITV in the area since the,Lanca- 
shire and Yorkshire transmitters 
first began operations in May 
and November, 1956, respec- 
tively. 

Siemens Ediswan Radio Pro- 
ducts Overseas 
MR. M. CARPENTER, 

B.Sc. (Tech.), has been 
appointed overseas technical 
representative of Siemens Edison 
Swan Ltd., radio division. He 
will promote oversea sales of 
the company's cathode ray 
tubes, valves, semi -conductors 
and other components for 
industrial and domestic equip- 
ment, mainly in the Western 
European market. He will be 
based on the company's office at 
155, Charing Cross 'Road, 
London, W.C.2. 

Mr. Carpenter has been with 
R.C.A. (Great Britain) Ltd. for 
five years. Prior to that he was 
at the Brimsdown engineering 
laboratories of the Edison Swan 
Electric Co., Ltd. 

New Manager for G.E.C. 
Publicity Organisation 

A FTER 40 years' service with 
3-1- The General Electric Co., 
Ltd., Mr. M. R. Neville, 
Manager of the Publicity 
Organisation, is retiring at his 
own request on June 30th, 
1959. Mr. A. C. V. Clarkson 
will take over as manager as 
from July 1st, 1959. 
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eplacing Co Tijbes-6 
MURPHY RECEIVERS By H. Peters 

(Continued from page 496 of the May issue) 

THIS month we shall deal with various Murphy 
receivers. It is worth noting that most tube 
changes on Murphy receivers are comparatively 

straightforward, so if a particular change proves 
difficult or if a large number of spare parts are 
collected, it is likely that an incorrect method has 
been used. 

Model V250 
Covering all the V240 and V250 series, and also 
the V270 and V280 series, the V300, V290CA, V214 
and V216C and their " A" Fringe Versions. 

Unboxing 
Remove the front control knobs by slackening 

the grub screw on the inner of each. Remove 
the cabinet back and the two 0 B.A. screws which 
hold the rear chassis flange to the brackets on the 
runners fixed to the cabinet. The chassis may now 
be removed complete with tube. (Note : on 21 in. 

KEY TO LETTER REFERENCES IN 
ILLUSTRATIONS 

B : Clamping bolt. 
C : Clamping band. 
F : Focus magnet lateral adjustment 

(focused with user's control set midway). 
1 : Ion trap magnet. 
L : Loudspeaker contact. 
M : Adjustment for centring tube in mask. 
P : Picture positioning adjustment (needs 

unlocking first). 
R : Rubber seating blocks. 
S : Scancoils. 
SP : Spring clips holding tube cradle to chassis. 
T : Picture tilt. 

models it is also necessary to remove the small power 
unit on the cabinet floor.) If the C.R.T. is stuck in the 
escutcheon the rear of the chassis can be lifted 
a few inches and the leverage obtained should 
force the tube sufficiently to enable the chassis to 
be withdrawn. 

Removing C.R.T. 
Take off the plastic focus dome, and, on early 

models, catch the two aluminium washers that 
are released by each screw as these must be 
replaced on reassembly. Remove EHT cap and 
C.R.T. base. Note position of ion trap magnet 
and remove it. Slacken off the band around the 
tube bowl and remove the tube (complete with 
mask on 14in. sets). Thoroughly clean inside 
cabinet and glass before replacing in reverse order. 

Reassembly 
Provided the new tube is of the same physical 

shape this is a simple matter. If for any reason 
it is a bad fit it can be located in the mask by 

altering the front adjusters and the extendable 
support beneath the focus unit. The two wing 
nuts on the front adjusters form variable plat- 
forms which enable the tube to be raised, lowered 
or tilted slightly. If the original tube was stuck 
around the escutcheon it is advisable to treat the 
escutcheon edge with a little French chalk prior 
to reassembly. 

Special Note : The CRM171 originally fitted is 
superseded by the CRM172. A C.R.T. anode 
connector adaptor will be required and it is 
necessary to connect the graphite coating to 
chassis. 

Setting Up 
Adjust the ion trap magnet for maximum light 

regardless of picture position. Refocus, and 
adjust the picture for tilt by unlocking the 4 B.A. 
hex. headed bolt on the front of the scan coils 
and moving it sideways in its slot. Picture posi- 
tion is controlled on the 214 -216 series by a pair 
of rotating paxolin discs which support ring 
magnets. Various angles of shift are obtained 
by moving either or both discs in each direction. 
On the V240/250 series picture positioning is 
varied by a black knob on the top of the focus 
assembly. This is locked in position by a 2 B.A. 
brass nut just below it. In the V270/280 series 
a " joystick " lever is provided and this is acces- 
sible through the cabinet back after the set has 
been boxed up. thus enabling a precise final 
adjustment to be made. 

When the picture positioning, focus and ion 
trap settings cannot be improved, refit the focus 
dome and box the set up. You may be a bit 
confused by . the hardware you have collected 
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Fig. 13. -Side view of Murphy V250. 
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from your control knobs and the various items 
should be refitted in the following order: -Felt 
washer, outer knob, long steel washer, circular 
brass washer, plastic disc, knob with grub screw. 
On the V270/280 a small dished washer is fitted 
between the plastic disc and the volume knob. 
Care must be taken to locate the numbered 
channel selector disc in the pegs on its knob, and 
to ensure that it is showing the correct channel 
number uppermost. 

Screen Cleaning 
To clean the tube face unbox the set as out- 

lined above. Fingermarks on the rubber mask 
may be removed by sparing application of warm 
soapy water. Make sure that any strips of sticky 
tape around the edge are not loose, as they have a 
habit of dangling down into the 
picture area immediately the 
repair has been completed. 

Boosting (A.C. Only) 
All the tubes in these models 

have 12.6 volt heaters so will 
require 13 volt low capacity 
isolating transformers with mains 
primary. The two existing wires. 
to pins 1 and 12 should be 
removed and a 402, 5 watt 
resistor fitted across them to 

.take the place of the tube in the 
heater chain (V214/216 excep- 
ted). The black (chassis) lead of 
these two usually connects one 
other component fixed around 
the tube base down to chassis 
and an extra lead will now have 
to be provided to do this. 

Connect the 13 volt side of the 
boost transformer to the blank 
pins 1 and 12 of the C.R.T., and 
obtain mains for the transformer 
primary from between chassis and the set side of 
the mains fuse (except V214/6 where it is con- 
nected between chassis and the centre contact of 
the voltage adjuster). Check that the ion trap 
magnet is set to give the brightest picture. 

ing brackets and unscrew the clamping wing nut 
on the side of the tube to allow the bar to be 
removed from the tube clamping ring. The tube 
can now be lifted out. Clean thoroughly before 
reassembling and do not tip the cabinet upright 
until the tube has been finally secured in its 
mountings. 

Setting Up 
Picture tilt is adjusted by means of the 

knurled thumbscrew in the slot at the front of the 
focus unit. To set focus correctly, turn the user 
focus knob (next to volume on the control panel) 
to mid -position, slacken the four locking screws 
holding the focus plate and slide the whole inner 
assembly up and down the tube neck until focus 
is obtained. Lock the plate in this position, 

Fig. 14. -Focus 

Nbdels V204 and V204C 
These are the only two models in which 

Murphy Radio have mounted the tube cradle 
separately from the chassis. In the console it is 
not necessary to remove the chassis in order to 
take out the tube cradle, but as the chassis 
removal may be of interest to some readers the 
table model tube change is given, since it includes 
both. 

Remove the cardboard back(s). Partially remove 
the two nuts securing the control panel and with- 
draw the panel inwards complete with knobs. 
Unplug C.R.T. base, EHT lead and scancoil plug. 
Take the two retaining plates from the two dowels 
at the chassis bottom and slacken the two fixing 
nuts at the rear chassis corner. Withdraw chassis 
and tip cabinet on its face. Remove the two ¡in. 
nuts and bolts holding the ends of the scanning 
and focus " wings " and lift assembly up off the 
tube. Slacken the wing nuts on the tube mount- 

and scanning unit V204. (This is, in essence, the same 
physically as the V200 series.) 

ensuring that it is at right angles to the C.R.T. 
neck. Picture positioning is varied by loosening 
the three 4 B.A. brass nuts protruding from the 
focus plate, and inserting a screwdriver in the 
slot of each of the upper two eccentric washers. 
By rotating these in various directions the picture 
may be centred in the mask. 

Screen Cleaning - 

On the V204 the C.R.T. has to be removed as 
outlined above. On the V204C the safety glass 
lifts out when the three screws holding the retain- 
ing strip at the bottom have been removed. 

Boosting 
To boost the tube, use a 2 volt type low capa- 

city booster -isolator transformer. Remove the 
wiring from pins 1 and 12 of the tube and tape 
it back. Connect the 2 volt winding of the boost 
transformer to the empty pins 1 and 12 and take 
mains from the set side of the on -off switch. 
Fix the transformer to the woodwork. 

Special Note : The V204 H.T. supply is pro- 
vided by a bridge rectifier. This makes the 
chassis 110V live with respect to earth regardless 
of the mains lead polarity. 
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Models V200, V200A, V202C, V202CA, 
VU200A, V210, and VU210C 
Unboxing 

Remove the back and the three large control 
knobs, which are secured inside the cabinet by 
cross -headed screws. Slacken off the square nuts 
at each side of the rear chassis hoop and with- 
draw the chassis. 

There is a tendency for the chassis to jam when 
nearly out and this can be overcome by tilting it 
forward so that the tube bowl and mask pass 
beneath the loudspeaker. On the V202C it is first 
necessary to remove the mains transformer from 
the bottom of the cabinet and place it in the 
two clips provided at the bottom of the rear 
chassis hoop. 

Replacing the C.R.T. 
Remove the C.R.T. base and anode cap. 

Release the four springs holding the tube mask 
and clamp and withdraw the tube. Lay it with 
the mask face down and note the relative posi- 
tions of the top of the mask, the clamping band 
and the tube anode cap. Remove the clamping 
band, lift the tube out of the mask and 
thoroughly clean all parts (including thh cabinet 
inside) before replacing. 

The polythene bandage should be fitted first 
around the tube and if when reassembled glass 
bubbles near the edge of the tube appear on the 
picture area they may sometimes be hidden by 
the mask if the tube is rotated 90 degrees. Be 
careful when doing this that the anode cap does 
not foul or approach the chassis wings. 

Provided that the two tubes are of similar pro- 
portions, fitting is straightforward, but if- they 
are slightly dissimilar, the relative positions of the 
tube and the chassis can be adjusted by moving 

Fig. 15. -Side view, V200 series. 

the four rubber seating blocks. These should be 
moved until the distance between the front edge 
of the rubber mask is just under 4 ¡in. from the 
front edge of the, front chassis support hoop. 

Setting Up 
The scan and focus unit is the same as the 

V204, to which you should refer. 

Boosting the C.R.T. 
(Except VU200A, VU210C añd V202C.) 
Remove all wiring from pins 1 and 8 of the 

tube and tape the individual ends back. 'Fit a 
2 volt booster isolator transformer (a convenient 
place is on the bottom of the rear chassis hoop, 
where two useful holes are already drilled). 
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Fig. 16. -Side view of the V310. 

Connect the 2 volt side of the transformer to 
the blank pins 1 and 8 of the tube and obtain 
mains for the transformer from between chassis 
and the set side of the mains fuse. On the 
VU200A and VU210C the procedure is similar 
except that the transformer should have a 7.5 volt 
secondary and the previous heater wires must 
be joined together to preserve heater chain con- 
tinuity. The V202C has a bridge rectifier and the 
mains supply for its two volt transformer must 
therefore come from the set side of the on -off 
switch. 

Latest Models V310, V310A, V310C, V310D, 
V310CA, V310AD, V320, V320C, V320A, 
V320AD, V330, V330D and V330F 

The basic model for this range is the V310, of 
which the tube change is as follows: 

Unboxing 
Shut the lid, lay the set on its face, remove the 

two large bolts (four in 21in. sets) underneath the 
chassis and pull the cabinet off the chassis. On 
consoles (except the swing- screen models) remove 
as per V250 instead. 

Replacing the Tube 
Remove the plastic focus dome and also the 

C.R.T. base and ion trap magnet is thus revealed. 
Discharge and remove EHT connector. Remove 
the four cross- headed screws holding the chassis 
to the brown plastic escutcheon. Lift the chassis 
off the escutcheon and mask and lay it down the 
right way up. Slacken the band clamping the tube 
bowl and remove the tube forward. Clean and 
replace in the reverse order. 

(To be continued) 
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110 deg. C.R. Tubes 
INCREASING THE DEFLECTION ANGLE ENABLES SMALLER CABINETS TO BE USED 

Two new Mullard cathode ray tubes, which 
have a 110 deg. deflection angle, are being 
used in several new receivers, and it is 

thought that dealers and service engineers would 
welcome some comments on the advantages and 
the changes resulting from the use 
of these tubes in receivers. 

Shorter Tubes 
Tubes with 17in. and 21ín. 

screens are available, their type 
numbers being AW43 -88 and 
AW53 -88 respectively. T h e 
distance from the screen to the 
base is considerably shorter than 
that in the 90 deg. tubes of 
corresponding screen size, there- 
fore, allowing the depth of the 
cabinet to be greatly reduced. 
The accompanying illustration 
depicts the progressive shorten- 
ing of the tubes having 21in. 
screens with deflection angles of 
70 deg., 90 deg, and 110 deg. 

The new tubes have a 
" straight " electron gun and the 
focusing system is electrostatic; no ion trap 
magnet is required. The metal- backed screen 
is made from high-efficiency phosphors so that 
excellent brightness is obtainable and good con- 

avoid over -running the valve. The PL36 line - 
output pentode, used for the 90 deg. circuits. is 
also adequate for use with the 110 deg. tubes, 
as also is the PY81 booster diode. 

The new tubes will be especially useful in port- 

The illustration above compares the sizes of three 21in. C.R. tubes : the 
one on the left is a 70 deg. type and is 23.2in. long, the 90 deg. type shown in 
the centre is 18.9in. long and, on the right, the overall length is reduced to 
14.6in. in the new 110 deg. type. The bracketed dimensions (19.0, 15.6 and 

12.1) refer to similar, 17ín. tubes. 

able receivers where small cabinets and bright 
pictures of good contrast obtained with a built -iq 
aerial are very desirable. 

Anodes 
2eod4 

Anode3 

Anode3Anode 

Anode 1 

Grid 

Not Ultra- violet Television Microscope 
connected 

(irk/ 

Cet/wop 

Heater Heeler 

Fig. 1. -Pin connections fo 
the new tubes. 

Heater 

trast can be achieved even in very bright 
surroundings. 

Power Requirements 
As the deflection angle is increased, more power 

is needed to scan any given size of screen. To 
minimise the increase of power required for these 
110 deg. tubes, the diameter of the neck has been 
reduced, thus allowing the deflector coils to be 
placed nearer to the electron beam. The narrower 
neck has necessitated the use of the new B8H 
base, and pin connections for the tubes are shown 
in Fig. 1. It should be noted that the pins on 
the B8H base which is used can be damaged by 
bending. Care must therefore be taken when 
removing or replacing the tube socket. 

To provide the increased frame -scanning power, 
the PL84 output pentode has been introduced as 
the frame -output valve; use of the PCL82 would 
probably necessitate elaboration of the circuit to 

ENGINEERED for the -first time in this country, 
by Pye Ltd., St. Andrew's Road, Cambridge, 

in collaboration with Cooke, Troughton and Simms 
Limited, of York, this apparatus evolves. round a 
special " Staticon " television pick -up tube. 

Television techniques in conjunction with the 
microscope allow an unlimited number of students 
to observe specimens in a way which is normally 
available only to those who possess projection 
microscopes. 

Now that the range of usefulness of the equipment 
has been extended from 8,000 A to as far as 2,000 A 
in the ultra- violet, the technique becomes an extremely 
powerful research tool. It is now possible to reduce 
the dose of radiation required to obtain a photo- 
graphic record of the structure of a specimen to a 
value, which, unlike existing techniques which do 
serious harm to the cell, will enable a number of 
photographs to be obtained showing the development 
of the cell throughout its normal life. 

The equipment consists essentially of a small 
camera head 54 in. square by 10+ in. long, weighing 
84 lb., mounted behind the ocular of the microscope. 
The complete control of the camera head and all 
supplies to it are obtained from a camera control 
unit 14 in. by 6 in. by 161 in. and weighing 30 lb. 
and which may be as far as 50 ft. away. The camera 
head may be attached to an existing microscope, 
and fittings have been devised to allow this to be 
accomplished with the ultra -violet microscopes made 
by Messrs. Cooke, Troughton and Simms Limited. 



BAND 3 TV CONVERTER 
All channels 7 -13 (1811.205 Me /e). 
Mk. 2 Model. Latest ca.scotle circuit twang ECC'84 
and E7841 valves, 18416 gain over standard circuits. 
Built -in Power Supply 2110 -250 v. A.C. Size Olin. x 
3in. x 4in. Simple to lit only external plug -in con 
nectiona. Wired and aligned ready to use. Only 
79/6, p. & p. 2/6. 
BI -B3 changeover Ow. and BBC Aerial Socket fitted 
and wired, 8/- extra. 
Baud 8 Aerials. Single Dipole with 4 yds. cable, 13/9, 
3 Element Beam, 25/-, 5 Element, 32/8, etc. Bl -B3 
Crossover Unite, 7/8. 

CYLDON BAND I -BAND 3 
TURRET TUNER 
BRAND NEW -I/N USED- EY- MAN'FR S. 
1.F.9 -14 Mc /a (P10L1 .3A SERIES HTP.S. Complete 
with valves and knoha, etc. Listed 7 gne. Bargair, 
59/8, p & p. 9 /0. Stale channel required. 

ACCESSORIES. Wired B1 -83 Aerial socket panel 
and gain control, and output leads wired to BOA 
valve plugs. 12/8 extra. 

unnununnnunuluuunnunuuuunuuunmmmlunuummnnuuunnuunnnnnuumunnumnuunnnuuuullnnllm ih m! - _1 

g. 

E. 

CONA 80 OHM CABLE. Stand. 
Loan Iin. diem. Low Lo Semi -Air Spared Aeraxial. 

SPECIAL REDUCED PRICES 
20 vda. 12/8, p. & p. 1 /0 ; 60 yds. 82 /6, p. A 
p. 3/- 40 yds. 22/8, p. 6 p. 2/6 ; All other 
lengths 8d, per yard. 
Con Plut 1/ -, Sookels 1/ -, Coaplan 1/8 
Cable End Sockets 1/6, Outlet Boxes 448. 

C.R.T. Heater 
Isolation Transformers 

New Improved types -mains prim. 
200/230 v. topped. 

All isolation 'Transformers now supplied with 
alternative no boast glue 1gó, and pins 50 
boost taps, at no extra charge. 

2 v. 2A type 12 /8 (P. & P. 1/6) 
0.3 v. .6A 12/6 ., 
111.5 v. .3A 12/8 
13 e. .3A .. 12 /8 

Other romaine available ea same priers. 
501011 size and tag terminated for easy fitting. 

NOW ! The TOURIST Portable 
4 valve, Med. & L.W., l'lweight battery Rodin. 
Size only Sin. x 51io. x 4in. Weight 341h. with battery. 
Complete receiver component kit 57/8, p. & p. I/6 
Set 4 miniature valves (96 aeries) 85/ -, p. 6 p. Oui Sin. Streaker & 0/put Trace. ... 21 /-, p. & p. 1/6 
(::rbinet, Din) and Knahe. etc. . -. 221, p. & p. 2/- 
Complete kit- BARGAIN -only [6.10.0, 

prat free 
latest auperhet ci rcuil rl r,i A\ r' and A.F. Neg. 
feedback. 

Terrific performance - 
Remarkable size - 

Staggering value 
Send for Booklet NOW : 1'8 post free. 

MAINS TRANSFORMER WINDING CAPACITY 
I AVAILABLE PROTOTYPES A SMALL RUNS 
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REGUNNED TV TUBES 
NEW REDUCED PRICES ! 

I2in E6 ]7in E8. 10. o 
14ín E7 2lin E10. 10. 0 
/Sin E7. 10.0 Carr. and Insur. 101-. 
All tubes Rebuilt with new Heater, Cathode and Gun 
Assembly- reconditioned virtually as new 1 Full 
6 months' unconditional Guarantee. As used by our 
own Service Dept. Good stocks Mullard and Mazda 
types. I0 /- part exchange allowance on your old tube. 

1 
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TRANSISTOR ' ONE-WATT ' AMPL, INEW 
D VALVES 

Latest Push-Pull 4 Tramistor circuit giving full 
6 v. Battery Operated BOXE 

1 R5, 1T4 7/8 11796 9/- E9.80 
193 7/8 OK96 9/- EF86 
384, 3V4 8/- 11196 9/- EF91 
5Z4 9/8 F.ABC80 9/8 EL41 
6K7 8/8 EBC41 10/8 EL84 
eK8 818 EC(:83 9/8 EM85 
6Q7 8/8 ECC84 12/8 EY51 
68N7 8/8 ECF80 12/8 EY86 
6V6 7/8 E0782 12/8 E7.80 
6X4 7/6 ECH42 10/8 EF.Bl 
705 9/- ECH81 10/8 MU14 
7Y4 8/8 F;CL80 12/8 PC084 
DAF96 9/- ECL8, 12/8 PCF80 
SPECIAL PRICE PER SET 
1R5, IT4, I87 or 384, or 3V4 
DK96, 11796 DAF96, DL96 ... 
()KS, 6K7, 6Q7, 6V6, 534 or 6X5 

1 watt output using standard 3 ohm speaker. 
(food xeasitivity (approx. Io tV.) and improved 
frequency response. Neg. feedback, volume and 
tone controls. Chassis size 61in. x 3lin. x 111n. 
Current consumption 10 mA. quiescent -250 mA. 
at 1 watt. 
2 matched CHIC DET15 Transistors ... 42/- pr. 
O GEC (GETS Transistors 21/- pr. 
Driver Trans. 8/6 
Output Trots. (to 3 ohms) 10/6 
Complete kit of parta nef. o s circuit, , etc., lees speaker, only / P. & P.2/6 
Recommended 7in. o 4in. speaker 18/8. P. 6 P. 1/6. 

STAAR 45 r.p.m. 
SINGLE RECORD PLAYER 

6 v. Battery operated. I: tweight Xtal Pickup 
with Twin Sapphire Styli; (one spare). Auto atop. 
Mounting 711n. x Gin. .Attractive Continental 
styling. Ideal companion unit to above Transistor 
A nip! iter. 
RECOMMENDED BARGAIN 

o ly 92/6 :81ì. P. 
Suitable Cabinet to house above 2 units 22/9. P.tP2 /(i. 
RECORD PLAYER CABINETS 
Contemporary Cabinet 
at ied, rexlne Price 
covered cabinet £3.3.0. two -tone 
fawn and brown. Carr. and 
nr mottled red Ina. 3/6. 
with white polka 
dot. Otee 1St x 
131 o ht. Riia., 
fitted with all 

cla 
accessories, n- 

Ita81e 
haanl and ano- 
dised metal fret. 
space availelde 
for all modern 
x nip! Mere and 
alto chap gern. 
etc. Uncut record player mounting boast 14 x 
1:lin. Rupp' text 

2 -valve AMPLIFIER Mk. 2 
Latest developed circuit giving a higher fidelity 
response and greeter output) (2.3 wattslr using twin 
stage valve E0182 and neg. feedback Tone Control. 
Complete with knobs wired and tested with bin. 
Speaker. etc.. ready to fit in above oibiuet. Only 
23.13.8. (am. 2/6. 

RECORD PLAYER BARGAINS 
ALL NEW 4 -SPEED MODELS 

SINGLE PLAYERS BSR (TU9), 24.10.0. 
COLLARO (4/504), 8 gnu. GARRARD r4SP), 
£7.10.0, ram. 3/6. GARRARD (TA Mk. III, 
29.5.0, comm. 3/6. 
AUTOCHANGERS BSR (UA8). 28.19.8. 
BSR (1' Al2) with stereo /monaural pin. 10 gas. 
COLLARD CONQUEST, £7.19.8. GARRARD 
RC121 /D /Mk. Il. Plug -in head, stereo adapted. 
10 gas., care. 4 /6. 
FINEST SELECTION AVAILABLE 
ALL BRAND NEW & GUARANTEED 

Listed :.hove are only a few items from our very 
large stock. Send 3d. stamp today for Complete 
Bargain Liet. 

ALL 
GUARANTEED 

1048 PC782 10/8 
14/8 PC183 12/8 

9/8 PL81 14/8 
10/8 PL82 10/- 
11/8 P1.83 11/8 
11/8 PY811 9/8 
12/8 PY81 9/8 
14/8 PY82 8/8 
8/8 PY83 10/8 
8l8 U25 13/8 
9l8 CCH42 10/8 

10/8 1-1.41 10/8 
1048 

VOLUME CONTROLS 
10,000 ohms -9 Megohme. All long spindles. 
Morgenite Midget type. l lin. diameter. Doer. 
1 year. Log. or Lin. Ratios. Les( Sw. 3/ -, D.P. 8w. 4/9. Twin Clanged controls, I rove., 1 owe., 
I meo., less Sw. 8/9 en. 

ELECTROLYTICS ALL TYPES NEW STOCK Tubular Wire Ends 
25/25 v., 50 /l2 v. 1/9 
511/50 v., 4 /:5161 v. 2/- 
8/450 v. T.C.C. 2/3 
8 +18/45(1 v. T.('.C. ó/- 
16/4S(1 v. B.E.C. 3/8 
16 +16/4511 v. T.C.C. 5/8 
32/350 v. B.E.C. 4/- 
50 +50/350 v. R.E.C. 8/6 
32+3'2/350 v. B.E.C. 6/8 

Can Types, Clips 3d. ea. 
41/500 v. Dub. 3l- 
8+8/450 v. T.C.C. 4/8 
32+32/275 v. Diode 4/- 
32+32/450 v. T.C.C. 8/8 
60/:150 v. T.C.C. 848 
60+100/3511 v. B.E.C. 11/6 
60+230/275 v. B.E.C. 12/8 
]00+200/275 v. B.E.C. 12/8 

SENTERCEL RECTIFIERS. E.H.T. Type Fly- 
back Voltages. K3/25 2 kV., SI -: K3 /411 3.2 kV., 
8/9 : K3/45 3.6 kV.. 7/3 ; K3/5(14 kV., 7/9 : K3/100 
8 kV., 13/8. MAINS TYPES. -RMI. 123 v. 66 ma., 
4/9 ; RMO 125 v. 100 mA., 5/8 ; RM3 125 v. 120 mA.. 
7/8 ; R514 250 v. 250 mA., 18/ -; EMIR type 2711 n,A.. 
17/6: R1113, 250 v.300 mA., 21/ -. 
SPEAKER FRET. -Expanders Bronze anodised 
metal 9 x Nin., 2/3 ; 12 x 8in., 8/- ; 12 s /4in., 4/8 
12 x ]3in., 8/- : 24 x 12in., 9 / -, etc. 
TYGAN FRET (Murphy pattern) 12 x Lin.. 2 / -: l- x 18in.. 3/- : 12 x 24in., 4/ -, etc. 
SPEAKER/ P.M. 3 ohm Olin. Elite, 18/8. afin. 
Gaodmanc 18/8. Sin. R. & A., 17/2 Oin. Celestion, 
18/8. 7 o 4in. (10 rdmone, 18 /6. Nin. Role. 20 /-. Bin. 
Special Cone (:'roans, 2118. thin. R. & A.. 25.'- 

2 Waveband Car Radio Kit 
12 v. operation Med. & Long Waves 
Development el the famous Brima. Hybrid 
vihratorleaa Car Radio Circuit. 5 retest type 
low voltage valves and Power Transistor. R.F. 
stage and permeability pre- aligned Cyldon 
Tuner Unit provide extremely good eensltivity 
and Signal /Noise ratio. Printed circuit and 
7in. x 41n. Speaker. Self -contained in neat 
Metal Cabinet. Hin. x 7in. x 21in. with attractive 
dial. Speaker and Power Transistor stage 
mounted separately, approx. Sie o .-lin. o 3in. 
RECOMMENDED BUY 
Complete Kit £12.19.6 Bargain Price 

P. & P. 3/6. 
Instruction Booklet and Parts List 
available shortly 2/3 post free. 

Perms : C.W.O. ar C.O.D. Kitedly make ebegnes. P.O., ete., payable to T.R.E. Past/Paektwp top MIN 7d., 11b. 1 /1, SA. 1 /8, 6/b. 9/y 1018.2/8. 
Hours : 9 a.m. -6 P.M. I p.m. Wed. Open all day Saturday. 

RADIO COMPONENT SPECIALISTS (Est. 1946) 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THo 2188) 
50 yards Thornton Heath Station. Buses : 130A, 133, 159. 166 and 190 
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for SERVICE and 
PEAK QUALITY 
in REBUILT 

T.V. TUBES 

Midland offer you the best value in rebuilt New Electron Gun Units fitted to all tubes 

television tubes, please write or call for and a seven- months' Guarantee from the 

completely revised price lists. Invoice date. 
Free, immediate delivery in the U.K. 

FOR COMPLETE INFORMATION PLEASE CONTACT: 

NEW RELEASE CANADIAN WIRE- 
LESS REMOTE CONTROL UNIT No. 1 
Consists of Hand Generator. Morse Key, 
Bell. Buzzer and Indicator lamp. Housed 
in Portable Transit Case 12in. x 91n. x 
71in.. 15/- each. Postage 416. 

S.VINES AND SERVICE SPARES 
BY RETURN POST SERVICE 

5in. P.M. Loudspeaker Units by Good 
mans or Plessey. 1716 ea. * Minlaturc 
I.F. Transformers 465 Kc /s. 91- pair * 
Hewitt.) Solon Instrument Irons 25 watt 
220.240v.. 24'- ea. 

EN -GOVT. HEADPHONE AND HAND 
M ICROPIIONE 
Microphone No. 7 with press to speak 
switch in handle. Headphones with 
padded earpieces. moving coil. 8/6 com- 
plete. Post 1'9. 

SPECIAL (WEER I.T.V. AERIAL 
4 clement I.T.V. Outdoor aerial by well - 
known manufacturer, suitable for Chan- 
nels 8, 9 and 10. Array only 19,6. cranked 
arm available. 616 extra. Carriage and 
packing 416. 

* B.S.R. Monarch C: \8 4 -speed auto- 
matic record changer. £6.19.6 * Wafer 
Switches 3 pole 4 -way. 1 pole 12 -way. 2 
pole 6 -way, etc., 8/- each * Empty Tape 
Spools 3in.. 8/ -, 5in.. 8 /6, 511n.. 3.9, 710.. 
42 * Westinghouse Metal ReetilIers 
14A86, 14A97. 14A100. all 1716 each * 
ICelestion 61n. x 5in. Elliptical Loud - 

speaker Hi -flux Model. 25.6 * flesse) 
loin. x Sin. Loudspeaker t nil. 25,6. 

ALPHA RADIO 
SUPPLY CO. 

VALVES GUARANTEED PTCTED BFORDISÁH 
CY31 16/7 
DL33 13/6 
DAF96 9/6 
DF96 9/6 
DK96 9/8 
DL96 9/6 
EBC33 7/6 
EBC41 10/- 
EBF80 10/6 
ECC84 10/4 
ECC85 9/6 
ECH42 10/6 
ECH81 11/- 
ECL80 12/6 
ECL83 14/6 
EF39 7/6 
EF40 14/6 
EF41 9/9 
EF42 14'- 
EF50 4 - 

EF86 14 6 
EL41 11 - 
EL42 12 - 
EL84 10 6 
EM80 10 6 
EY51 12 6 
EY86 13 6 
EZ40 9 - 
EZ80 8 9 
GZ32 12 - 
HL23DD 8 6 
KT33C 8- 

KT66 17/6 ¡ 5114 81- 
KTW61 8/I- 5Y3GT 8/- 
N78 19/13 5Z4 11/- 
OZ4 6/8 6A7 13/- 
PCC84 9/6 6AL5 6/8 
PCF80 12/6 SAMS 7/6 
PL81 14/8 6F6G 7/6 
PL82 8/8 6F1 14/- 
PX25 12/6 6F13 121 
PY80 91- 6F15 14/- 
PY81 10/- 6K7G 5/- 
PY82 9/- 6KRG 8/6 
PEN4VA15(- 8/- 
PEN25 6/- 6L18 15/- 
PENA4 15/- 6Q70 9/- 
SP41 3/- 6SN7 7/8 
SP61 3/- 6SL7 8/- 
TP25 2618 6U4 12/- 
U14 8/6 6V6G 7/- 
U25 14/6 6V6GT 7/6 
U191 11'6 6X5G 71- 
UCH42 10/6 12AT7 81- 
UL41 10/- 12AU7 - 8/- 
VU39 8/9 12AX7 81- 
X78 15/8 12C8 9/- 
105 12/6 2.5A6 11/6 
1115 10/6 25L6 10/- 
1B5 18i8 25Y5 9/- 

35L6 9/6 
1T4 8 8 35Z4 8/- 
3S4 8'- 42 8/- 
3V4 9 - 80 8/6 

Philips Beehive Trimmers 0;30 pF, 1M1 
OUR 1959 FULLY ILLCSTR A'rED 

each * Belling Lee 7 -pin Flexible Plug CATALOGUE of components oreentand 
Fixed Socket, 2.'- * B7G BOA Ampeno accessories-invaluable 

and 
for fable. 

\ alveholders with or without skirt. 9d 
eats and engineers -ts now available. Garrard 4 -speed Single Player fitted with 

ach Sand 11- In stamps for your copy. the GC2 cartridge. 46.19.8 

TERMS Cash with order or C.O.D. Postage and Packing charges extra, as follows : Order value 101 - add 1 /3; 20.'- add 1 9: 

40,- add 2 /6; 25 add 3'6. Minimum C.O.D. Fee and Postage 3/ -. For full terms of business see inside cover of our catalogue. 
Personal Shoppers 9 a.m. to 5 p.m. Monday to Friday. Saturday 10 a.m. to 1 p.m. 

103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7. 

Screening Cans, 6d. each * Croemlile 
Clips, 3d. each * Heater Transformers 
Mains Primary 6.3v. 11 amp.. 6/9, 6.3v. 3 
amp.. 10 /- * 2 gang 500 pF Condensers 
Standard or Midget. 7/6 each * 5011,1 
Dileetric Tuning Condensers 300 pF or 
500 pF. 4/6 each. 

Coaxial Cable semi- airpsaced 75 ohm, . 

ed. yard * Headphones CLR Low Resist 
ance, 7/6 pair *TRF Kit complete in every 
detail. £5.10.0, circuit and shopping list 1 * ST(' Rectifiers RM1. 5/6. RMS. 0 9 
RM3. 7 /6, RM4. 16/6. * 23136 TRi4 3 -core 
circular flexible 25 yd. coil for 20' -. 

Crystal Diodes. 11- each * Acm. 
33/1 Desk or Hand Microphone, listed 50 -. 
brand new and boxed, 29/6 * TRF ('oils 
aerial and HF coil with circuit. 7+- pair * 
Pointer Knobs available cream. white. 
or black, 9d. each. * Elliptical 
Speakers, Tin. x 41n. by Plessey. 19 6 
each * Multi -ratio Output Trans- 
former Optimum loads 3,000 to 12.000 
Ohms. 5/9 each. 

Bin. Loudspeaker Unit 3 ohms impedance 
with a Matching Output Transformer suit- 
able for 6V6. brand new but soiled. offered 
at a Special Price of 11/6 each * American 
Type T30 Throat Microphone complete 
with strap and plug. 3/- *Monarch ÚA12, 
the De -Luxe 9 -speed automatic record 
changer. £6.9.8. * l'sana Soldering Iron. 
Instrument Model 230,250v. 40 watts, 16/9 * 

4t Acos Microphone Type 39 -1 Pencil 
Stick, listed 105 -, our price 58/6 * (o- 
axial Plugs and Sockets 71d. each part 
* High Resistance Headphones Type 
CHR. 131 pair * Cyldon Aerial and 
Oscillator Coils (All Channels -all Fre- 
quencies). 7/8 pair. 

L. 
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THE circuit of a modern compact frame time - 
base, consisting of a triode blocking oscil- 
lator and a pentode amplifier, is shown in 

Fig. 31. Discrepancies in the waveform, compon- 
ents and valve variations during life can be 
corrected by the linearity network R2. R3, R4, 
C3. R3 being the variable control. The feed- 
back condenser is Cl. The charging capacitor is 
C2 and the rate of charge depends on the setting 
of the frame hold control and the value of R1. 
Therefore. by varying the hold control the fre- 
quency of the timebase can be varied. Some 
readers may wonder why the hold control is fed 
from the slider of the height control and why 
the two controls are not independent. If each 
one were connected separately as a potential 
divider across the H.T. supply, varying the height 
control to increase the height of the picture 
would cause the triode to conduct in advance thus 
reducing the frequency of the timebase and vice 
versa. With the hold control connected as shown, 
varying the height control also alters the charging 
of CI in such a way as to vary the frequency in 
the opposite direction and the two frequency vari- 
ations cancel each other out. 

Blocking Oscillator 
We will now look at the function of the valves 

and the blocking oscillator. Resistors 125, R6 and 
R7 form a potential divider across the H.T. 
supply. Capacitor C2 charges up from this sup- 
ply. Its potential depends on the setting of R6 
and its rate of charge depends on the value of 
RI. A positive -going potential is present at the 
junction of C2 and Rl. But let us assume that 
a large negative potential is present at the grid 
of the triode. No anode current flows and the 
valve does not conduct. Because the top of C2 
is positive -going and this is connected through 
the transformer to the grid, the potential at the 
grid will become less negative. As the valve 
starts to conduct, the anode current rises -slowly 
at first -and then rapidly. This also causes the 
voltage to rise in proportion and this voltage will 
then be induced into the transformer secondary 
and transferred by the action of the transformer 
to the primary. This positive potential causes a 
further increase in anode current. The action 

Analysing and 
Servicing TV Receivers 

No. 8 -THE FRAME TIMEBASE 

By " Diadem" 

will be cumulative until the grid is driven positive 
and a heavy grid current is drawn. This current 
discharges C2 and then commences to charge it 
in the opposite direction. Now the potential at 
the junction of C2 and Rl will be negative- going. 
This then reduces the anode current and the volt- 
age induced into the transformer. After a while 
the potential at the grid which is now derived 
solely from C2 is sufficiently negative to cause 
the valve to cease conducting. This is the end of 
the cycle and it now repeats. 

Sync Pulses 
The sync pulse can be fed into either the grid 

or anode circuit of the blocking oscillator, and 
the sawtooth waveform for feeding into the frame 
amplifier can also be taken from the anode or 
grid. In this circuit it is taken from the grid 
through C4. The frame amplifier is the pentode 
section and at the commencement of the scan the 
grid is biased below cut off and does not con- 

R5 
Height 

Boosted HT 

HT+ 

Scan 
Coils 

R2 

R3 

R4 

C2 

C3 

Linearity 

Fig. 31. -Frame blocking oscillator circuit. 
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Fig. 32. -Frame pu se clipper and blocking oscillator 
circuit. 

duct. As the sawtooth potential is fed through 
C4 to the grid it becomes less negative and the 
valve starts to conduct. The transformer in the 
pentode anode circuit is the frame output trans- 
former: the secondary "steps down " to match 
the low impedance scan coils. 

Fig. 32. This circuit shows a frame pulse 

clipper (explained in the sync section) and a 

blocking oscillator circuit all designed around one 

valve. The frame pulse from the sync valve is 

integrated by RI and Cl and passed to the grid 
of the frame pulse clipper. The inverted sync 

pulse appears at the anode. This pulse is then 

fed through a further integrator C2, R2, C3, and 

is then inductively coupled to 
the blocking oscillator trans- 
former by an additional wind- 
ing. The charge condenser 
which controls the repetition 
frequency is C4. 

Multivibrator Timebase 
A multivibrator frame time - 

base is shown in Fig. 33. This 
type of generator has a flip -flop 
action. The two triodes are 
the multivibrator, Cl and C2 
being the coupling capacitors. 
Capacitor C3 is the charging 
condenser. The rate of charge 
and therefore the frequency is 

controlled by R2 and the hold 
control R3. C5 is the frame 
sawtooth coupling to the 
amplifier. The waveform is 

made linear by C7, C8, R5. R4. 
The feedback capacitor is C6. 

July, 1959 

R6 across the frame scan coils is the line-damping 
resistor to prevent any interaction between the 
line and frame coils. C4 is the frame sync coup- 
ling capacitor. 

We will now see how the multivibrator works. 
l.et us suppose the grid of VI goes slightly nega- 
tive. The valve is biased back and there is a 

rise in anode voltage which is then passed to V2 
grid through Cl causing the anode current of V2 
to increase and its anode voltage to fall. This 
drop in voltage appears via C2 on the grid of VI 
and the valve is carried towards cut -off. The 
anode voltage of VI rises even more and is 

again fed to V2 for further amplification. Now 
we find that the grid of V2- is highly positive and 
the grid of VI is driven negative beyond cut -off. 
We have now come to a point where only one 
valve, V2. is drawing anode current. The cumu- 
lative amplification has now stopped. When the 
voltage on the grid of VI has leaked away through 
RI the valve will again pass current. Now the 
whole process is repeated in the reverse direction. 
This time the grid of VI is positive while the 
grid of V2 is negative. The whole effect is cumu- 
lative as before, but V2 is driven beyond cut -off. 
By making one of the grid -leaks variable the rate 
of discharge of Cl can be controlled; this will 
also control the frequency of the oscillator. 

Thyratron Generator 
A gas -filled thyratron frame generator with 

amplifier is shown in Fig. 34. C3 is the 

charging condenser which charges through Rl 
and R2 from the H.T. line with R3 controlling 
the frequency. The synchronising pulse from Cl 
locks the frequency to that of the transmitter. 
A leak in Cl, C3, C4 will prevent the timebase 
from locking. Loss of capacity of C2 will distort 
the scan. 

The sawtooth output is fed to the frame ampli- 
fier via the coupling capacitor C4 and the 
waveform -correcting potential divider R4, R5, R6, 
C5. Loss of capacity of C6 will reduce the height. 
The height is controlled by the variable resistor 
R7 in the cathode circuit. 

Fig. 33. -A mul ivibrator frame timebase circuit. 
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zontal hum bars may also be present across the 
picture (see sync faults). 

Picture slips on camera changes. -Make sure 
this is not due to a sync fault. The picture locks 
out of position until the next camera change 
when it returns to normal. This often occurs 
when hum and sync pulse are at nearly equal 
strengths -check the smoothing electrolytics and 
add an additional capacitor to the H.T. line near 
the frame timebase if required. 

Frame foldover at bottom, and cramping. - 
Check frame amplifier valve for low emission 
and the value of its cathode bias resistor. Too 
low a bias will aggravate this fault, and an 
alteration of capacity in the cathode bias elec- 
trolytic will also cause the raster to be distorted. 
Check the values of the condenser and resistance 
network in the frame amplifier feedback linearity 
circuit, between the anode and control grid and 
the anode load resistor of the previous valve. 
Check also the frame generator, the grid leak in 
the frame amplifier, and the condenser coupling 
the frame generator to the amplifier. If the 
fault is still prevalent suspect the blocking 
oscillator transformer if fitted. In cases of 
severe cramping only the top half of the picture 
may be visible. 

Foddover at the top and top cramping. -Check 
the value of the cathode bias resistor and its 
electrolytic condenser in the frame amplifier 
stage. Too high a bias will create this fault. 
If the fault is still there, check as above for 
foldover at bottom. 

Horizontal white line across raster. -Faulty 
frame output valve, change it round with one 
in the sound circuit if of similar type. This fault 
has nothing to do with foldover or collapse. 

Distorted wedge- shaped raster. -Suspect scan 
coil insulation breakdown. 

(Continued on page 612) 

HT* 

Coils 

Fig. 33.- Thyratron frame timebase circuit. 

High -impedance Scan Coils 
Another type of frame output circuit referred 

to in the faults section is shown in Fig. 35. The 
usual frame output transformer is dispensed with 
and high impedance scan coils of 700Sí are used 
in place of the low impedance type of 61t which 
are necessary when a step down transformer is 
fitted. The capacitor Cl is sometimes connected 
to the other side of the coils thereby isolating 
them from the H.T. line and D.C. Capacitor Cl 
must have good insulation. 

Faults Affecting the Frame Timebase 
Line pairing or faulty interlacing. -Check H.T. 

decoupling condensers in the timebase. and the 
frame integrator network in the sync separator 
output stage, the interlace diode connected 
between the sync separator and the frame 
generator. This may be a crystal or valve 
diode or in some cases a triode. Check 
the frame generator valve and its anode and 
grid resistors, and the frame blocking oscillator 
transformer if fitted. Look at the run of the 
wiring for disturbance and make sure coupling 
is not taking place between the line and frame 
circuits. See that the screens around the line 
valve and transformer are secure. 

Waving raster and verticals. -The cause is a 
50c /s ripple gaining entry to the frame timebase. 
Check decoupling condensers in frame circuits 
and the main H.T. smoothing, and EHT power 
supply smoothing if it is mains driven. 

Black bar locked across centre of screen with 
the bottom half of the picture at the top and 
the top half at the bottom which may right itself 
at intervals. If all the components in the frame 
generator are correct, the fault is usually 
inadequate smoothing to the frame timebase 
H.T. line. The fault is usually accompanied by 
prominent frame flyback lines. Make sure the 
picture is not weak and the definition is satisfac- 
tory, otherwise if any hum is present the frame 
will false -lock to the mains frequency instead 
of the sync pulse and either one or two hori- 

H.T.t 

Fig. 34.- Circuit using high -impedance scan coils. 
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The coil former for the 

Faraday cell showing the 

glass core. 

THE construction of this TV system should 
be well within the capabilities of the 
amateur enthusiast and should suit his 

pocket since the maximum use has been made 
of equipment which is readily available on the 
surplus market. 

Colour Discs 
In a sequential system, a rotating colour disc 

in front of a conventional black -and -white 
picture tube synchronised with a similar disc 
at the scanner avoids the necessity for expensive 
tricolour tubes. For closed- circuit work, where a 
large picture is not required, this is still one of 
the most satisfactory methods. However, rotat- 

I Photo-Ce// 

J Transparency 

Pre- 
Amplifier 

A SEQUENTIAL SYSTEM WITHOUT MOVING 

PARTS By R. W. Wells 

ing mechanical devices have obvious limitations 
owing to inertia; and the amateur, with limited 
financial resources, will probably find synchro- 
nisation problems a difficulty. 

At the Television Society's Exhibition in 
March, 1958, the writer demonstrated a new 
colour television display system consisting of 
variable, non -rotating, colour filters in front of 
a black and white tube. The technical details 
were given in the "Journal of the Television 
Society," Oct. -Dec., 1958. 

As regards practical difficulties, problems of 
inertia and synchronisation do not arise in the 
new system, so that amateur construction is made 
particularly easy. 

A Black- and -white Flying -spot Television 
One of the advantages to the amateur of a 

system which derives a colour picture from a 
black -and -white image is that the construction 
is in easy stages. Firstly, a black- and -white 
television has to be constructed, to which colour 
may be added after the experimenter is satisfied 
that the picture is bright and clear enough to 
allow the addition of colour filters. 

Fig. 1 shows the basis of a black -and -white 
flying -spot television system. Mullard MW6; 2 

picture tubes may be used both as a scanner at 
the transmitter and as a projector tube at the 

Received picture 
(Beck projected) 

Vision 
Amplifier Projection 

Lens 

Projection 
Tube 

Time Bases 

Fg. 1. -Block diagram of a black- and -white flying -spot television system. 

Projection 
Tube 



Tr- 

July, 1959 

40v 't - tL4o?. 3:k Ey.. 
,>;r 

- p. -.-. .. : 

PRACTICAL TELEVISION 605 

will be a degradation in the quality of the final 
image. Experiments as to the relative merits of 
the Mullard AV90 photo -cell and the 931 A photo - 
multiplier have shown the vacuum photo -cell 
plus a pre -amplifier to give better results as 
regards signal -to -noise ratio. If it is decided to 
use such a cell, the two -stage battery pre- amplifier 
shown in Fig. 2 will be found suitable. The H.T. 
must be from a battery supply but a filament 
transformer has been found not to introduce 
appreciable hum. In order to supply 6V of 
modulation to the cathode of the projector tube 
at least a further six stages of video amplification 
would be required for a bandwidth of 2Mc /s. 

Having built a satisfactory black -and -white 
system on the basis of Fig. I, the next step is 
to start making the variable colour filter for 
fixing in front of the projector tube. The colour 
filter is of two essential parts, the interference 
filter itself and the Faraday cell which provides 
a magnetic field for effecting the colour change 
without any mechanical movement. The inter- 
ference filter will be described first. 

A completed receiver 
unit. 

receiver; thus the low initial cost of this tube 
is doubly exploited. Mdreover, from time to 
time, optical units complete with scanning and 
focus coils are advertised on the surplus market. 
If these can be obtained, it is necessary to remove 
the large concave mirrors from the front of the 
units in order to convert them into straight - 
through optical systems. 

Pre -amplifier 
The circuit design of the pre -amplifier" to be 

employed in the system needs careful considera- 
tion" especially so far as the achievement of a good 
signal -to -noise ratio is concerned, otherwise there 

The Interference Filter 
The materials required are two sheets of 

30 mil polaroid, about 1 f in. square, obtainable 
from various optical suppliers, and Cellophane, 
which is widely used as a wrapping material. 
The final wrapping from a packet of cigarettes 
should be found suitable. 

It is now necessary to carry out some simple 
experiments in order to be sure that the filter 
gives the desired complementary colours. 

On close examination of the Cellophane 
surface, scratch lines extending in one direction 
will probably be seen. These lines indicate the 
direction of orientation of the cellulose crystals. 
The sheet should be folded into two layers in 

/OK() 

í75v 

í240V 

#200V 

HT Battery 

Output to Cathode 
of first valve of 

main Vision Amplifier 

E ) . To colour switch /n9 
waveform 

Fig. 2. -A too-stage 
battery pre- amplifier. 
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White light 
source 

6° 

Cellophane loyers with 
Polariser molecular orientation offset 6° 

Fig. 3.- Arrangement of Cellophane filters to give com- 
plementary colours when viewed in plane -polarised light. 

such a way that the scratch lines are displaced by 
a small angle. For convenience, during the 
experiments, the layers may be compressed 
between glass plates and interspersed with silicone 
or some other oil to prevent internal reflections. 
They are then viewed between the nearly crossed 
polaroids as shown in Fig. 3. It will probably 
be found at first that the colours seen for a two - 
layer filter constructed in this way will be 
yellow changing rapidly to blue on rotation of 
the front polaroid through a few degrees. Using 
a double layer for each orientation (in order to 
increase the overall thickness) should result in 
a magenta and green colour change. 

Third Layer 
If a three -colour change is required, a third 

single or double layer is added so that the 
orientation is offset by a further small angle; 
a little experimentation using sheets of varying 
thickness should enable the additive primaries, 

Paxo /in Tie 
cheeks rods eddy currents end piers 

Cut slot to reduce Steel 

l, 
Timed steel strips / wide with I; gap between should 
make good contact with end plates. Bind on with 

insulating tape 

Fig. 4. -Coil former and shroud for Faraday cell. 

Polaroid analyser 
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Complementary 
co /ours seen 

on rotating the 
polariser thrd 6° 

The completed Faraday cell. 

red. green and blue, to be obtained on rotating 
the front polaroid through, say, 12 deg. 

However, it is recommended that readers 
experiment first with a simple two -colour system 
using the magenta and green complementary 
colours as a start. The eye mixes these colours 
to give white so the colours transmitted would 
have to be limited to white and various pastel 
shades of green and magenta. If content with 
a slightly yellowish shade of white, it is a good 
idea to add a fixed yellow filter and convert the 
magenta /green filter into the basis of a red/ 
green system capable of handling red, orange, 
yellow, green and, of course, the yellowish -white 
and black. 

In these experiments, the colour change has 
been brought about by manually rotating the 
plane of polarisation of the light through a few 
degrees. Next month's article will describe how 
the Faraday cell performs the same function vyjth- 
out moving parts. 

(To be continued) 
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uilding a Sp®twobb le 

Wobble coi /s Focus magnet Ion trap 

Fig. 7. -The coils in position on the neck of the tube. 

ALTHOUGH the deflector coils described in 
last month's article are suitable for many 
sets, it may be found that the coils are too 

large for the available space. 

Experimental Deflector Coils 
Where the reader possesses a receiver with a 

shade between the scan coils and the focus magnet, 
an experimental coil can be wound and made 
to slip on to the tube neck without disturbing 
tilt_ magnet. This coil can'be compressed to }in. 
if necessary, although it should be as wide as the 
space will allow. The same amount of wire is 
used, except that it is wound on a former twice 
as long with the same width as previously. The 
nails are spaced 31in. X 1 }in. The coil 
is then bent nearly double half way along both 
sides of the 3 1in. dimensions (Figs. 8(a) and (b) ) 
and is then shaped by pressing it round the tube 
neck (Fig. 8(c) ). This coil is of 7 turns. 

The unit must be thoroughly screened in a 
metal box and the box " earthed." The valve 
should also be fitted with a can if an unscreened 
type is used. Remember that the radiation from 
the coils can carry many yards and could cause 
patterning on neighbouring receivers when 
adjusting the trimmer of the unit. 

Checking the Frequency 
To check the frequency of the unit, a radio can 

be switched to short -waves and its aerial removed. 
Switch the unit on and place the spot wobble 
coils near the receiver. A beat note will be 
heard when the receiver is tuned to 25 -30 metres 
and will depend on the setting of the trimmer C3. 

When an I.T.A. converter is used, this should 
be completely boxed, otherwise when trimming 
the oscillator of the spot wobble unit to avoid 
patterning on the BBC, patterning will appear on 
the I.T.A. when switching over. If any difficulty 
is experienced in removing patterns from both 
stations together, remove a turn of wire from 
each coil in Fig. 6 or a half turn from the com- 
plete coil in Fig. 8(a) or shunt a condenser of 
100pF across the coils in Fig. 3. 

Fixing the Coils 
When the unit is working correctly the coils 

should be fixed firmly to the tube neck, as if 
they move about, the frequency will change. This 

Ti ° ' (Concluded from page 561 of 
J the June issue) 

AN ALTERNATIVE DEFLECTOR COIL AND A 

CIRCUIT USING AN EF80 VALVE 

also applies to the wires connecting the coils: twin 
flat flex with a moulded covering which keeps 
the wires the same distance apart is most suitable. 
This wire should be as short as possible -bin. or 
less. If the tube has a heavy internal coating on 
the neck, difficulty may be experienced in obtain- 
ing a spot wobble effect. Try increasing the 
H.T. voltage. 

Two circuits are given, one for an EF50 and 
one for an EF80. Either a SW choke or resistor 
can be used in the anode circuits. A choke is 
more efficient and the voltage drop across it is 
lower. The consumption of the unit is about 
9mA; 6.3V, 0.3A. 

Component Values 
For those readers who like to experiment with 

various values, the components Cl, C2. C4 and 
R1, R2 are not critical. Cl and C2 can be 

between 500 and 
1,000pF; and C4, 50- 
100pF. With a differ- 
ent R.F. pentode it 
may be advantageous 
to experiment with 
the value of R1; say. 
20k to 50k. When a 
higher voltage H.T. 
line is used as with 
the EF50, EF91, 6F1. 
etc., the control V R I 

/off 
7turn< 

(a) 

Fig. 8. -(a) An experi- 
mental coil, (b) folding 
the coil, and (c) shaping 
it on the neck of the 

tube. 

1 

(b) 
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can be increased to 50k to enable the voltage on 
the anode to be reduced sufficiently for the lines 
just to merge. 

Oscillator trimmer C3 can be a " beehive " or 

Fit . 9. --An alternative circuit for the oscillator, 
using an EF80 valve. 

" postage stamp " type and is soldered across a 

tag strip, a hole being drilled in the chassis top 
for trimming purposes. All fixed condensers can 
be either ceramic or mica. 

A raster of dots, dashes or lines of wriggling 
isolated " S " shaped patterns is not spot wobble 
and can be removed Fey alteration of C3. 

SERVICING TV RECEIVERS 
(Continued front page 588) 

Failure to Lock 
If the picture rolls in one direction with the 

frame hold at the end of its travel, check the 
390kS2 (orange- white -yellow) resistor in series with 
the hold control. 

If operation of the height control VR3 affects 
the hold unduly, check C33 (0.5µF). If the 
frame control is about at its centre but the picture 
rolls either up or down. with correspondingly 
critical horizontal (line) hold. check R36, 2.2M2 
(red -red- green) to pin 8 of V7 and check V7 
itself. 

If the line hold is at the end of its travel, 
check V7 and R66, 220k12 (red- red -yellow). 

Poor Frame Linearity 
Compression at the bottom of the picture 

leaving a gap which adjustment to VR3, VR4 
only worsens by extending the top of the picture 
should direct attention to V8. the emission of 
which is probably failing. Compression at the 
top of the picture should direct attention to 
VR4 and its associated components. 

Lack of Width 
If the PY32 and PL81 valves are in order. 

check V7 then. R67 3.9k11 resistor to pin 8 of 
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the PL81 via the 22012 resistor. Persistent failure 
of the PL81 should also direct attention to R67 
which has a great influence on the current passed 
through V 11. 

Poor Width and Linearity 
Check V13, PY81, width and linearity controls 

and then C65, C66 and R73. Light and dark 
striations (vertical rulings) on the left side of the 
raster too prominent to be cleared by adjustment 
of TC4 should put R73 under supicion. 

Weak, Grainy Picture 
Check aerial, then VI, PCC84. 

Sudden Alteration of Tuning 
Check V2 (PCF80) by replacement. This valve 

can change its characteristics giving such 
symptoms as above or complete loss of Band III. 
signals. 

Sound 
Apart from the above conditions, the sound 

circuit is fairly trouble free but if distortion, 
develops which worsens at higher settings of the 
contrast control, check the 2.2M12 resistor (red -. 
red -green) wired to the small M1 rectifier 
situated under the rear centre of the chassis on 
the end of the centre tag panel. Low sound. 
accompanied by distortion as above but not 
affected by the contrast control should direct 
attention to the 220k12 resistor (red- red -yellow) to. 
pin I of the base of VIO and to V10 itself.. 
Then check the CG6E sound detector crystal 
diode situated farther to the left under the 
chassis to the MI between two 22pF capacitors., 

Centring 
To tilt the picture in either direction, loosen 

thumbscrew underneath the deflector coil 
assembly, square picture and tighten screw. To 
centre the picture use the picture shift lever in 
front of the focus magnet. Vertical movement 
will move the picture horizontally, horizontal 
movement will shift the picture vertically. 

(To he continued) 
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Ìli1/',, ..... '\ 
DO you find yourself dozing 

gently off to sleep when 
watching some of the more 
pedestrian or the more preten- 
tious television plays ? I do- 
often. The BBC plays which 
come into these categories drone 
on and on until they come to 
their inevitable end, when one 
wakes up with the crash of the 
end -title music or the cheerful 
sound of an announcer's voice. 

In this manner, the BBC has 
often provided a mental sedative 
far more effective than some 
mysterious and expensive sooth- 
ing nostra from the chemist. 

The I.T.A.'s tranquillising 
powers are far less effective 
owing to the awakenings pro- 
vided by the advertising breaks. 
One has to be practically in a 
coma to remain asleep during 
these assaults on the ears. And 
why should they be so loud, so 
insistent, so strident ? It is the 
advertising agencies' firm belief 
that there is no volume level less 
than ff, and that even if there 
is such an insignificant thing as 
pp, it is only 2 dB less than f3 
on the volume indicator. 

Compression 
THIS matter of level, volume, 

power and sound impact 
on advertising slots has been 
worrying the Chief Engineers of 
I.T.A. programme companies 
for some time. It seems that 
the makers of the TV advertising 
filmlets have discovered the 
virtues of compressor amplifiers, 
in which a volume range is 
compressed to a ratio of about 
2: 1, or, used as a limiter, 
adjusted to a ratio of 10 : I. 
The first adjustment has the 
effect of making weak sounds 
louder, without affecting the 
volume of the loud sounds. 
Limiting, however, takes care 
òf the peaks of sound only, and 
prevents overloading. Both are 
valuable refinements to have 
available for use with discretion 
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UNDERNEATH THE DIPOLE 
A MONTHLY COMMENTARY 

By Iconos 
by the sound engineer. Need- 
less to say, discretion has to be 
thrown to the winds when the 
advertiser wants to make his 
message sound louder than any- 
body else's. The programme 
contractors are presented with 
the problem of volume adjust- 
ments which have to be made 
for each advertising slot. lust 
how to de- compress these 
advertisements is not too easy. 
Almost immediately after writing 
these words, I switched on my 
TV set and in a very few 
moments there was a " natural 
break." This comprised ad- 
vertising filmlets of the most 
amusing type on all of which 
the sound was quietly effective. 
The stories were amusing and 
interesting and the pictorial 
craftsmanship was superb. 

The current trend in TV cabinet design 
is illustrated in this new model. 

(Photo: C.E.C.) ?; 

Compression with Good Effect ' 

SOUND compression is not 
necessarily evil, however. It 

has been used for all kinds of 
purposes for many years. but the 
most effective results have been 
obtained on long distance com- 
munications and on the record- 
ing of dialogue for films. It 
was first used for film work 
to mitigate photographic dis- 
tortions which affected the weak 
sounds only. For instance, soft 
sounds such as whispers and end 
syllables of sentences were lost 
in processing. Even if they 
survived, they had to compete 
with distortions on the projector, 
theatre ventilation noise, coughs 
of the audience and the rustle 
of paper. For the same reasons. 
compression could now be use- 
fully applied to the sound of 
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television play dialogue and 
even to musical shows. But it 
is a controlled form of ampli- 
tude distortion which can easily 
be overdone. Too much com- 
pression on the sound channel 
takes the character out of the 
voice, increases the level of 
" noises off " and magnifies 
acoustic defects and echo. TV 
engineers who are purists on 
this subject don't like it very 
much -but then. they usually 
listen to TV sound reproduced 
on monitor sets which have hi -fi 
quality sound. 

Background Suppression 
ANOTHER sound recording 

facility, borrowed from the 
film people, is arousing the 
interest of television engineers. 
This is a device known as a 

background suppressor " and 
is normally used during the re- 
recording process. when import- 
ant lines of dialogue on one 
sound track are spoken during 
necessarily heavy background 
noise on another, such as loud 
applause. gunfire, heavy music 
and the like. The dialogue 
itself actuates an A.V.C. circuit 
and reduces the volume of the 
background automatically by. 
say, 3dB, during the sound of 
each word. This is just suffi- 
cient to make each word audible, 
with apparently no effect upon 
the background noise. This, 
again, is a device which can be 
overdone, but used with discre- 
tion makes all the difference to 
dialogue intelligibility a n d 
dramatic effect. 

" Sheppey " 
IDON'T know how many years 

ago it was that I saw Somer- 
set Maugham's play " Sheppey " 
at the St. James's Theatre, which 
is now demolished. But I re- 
membered it as a fine piece. of 
dramatic characterisation by a 
good cast, with Cedric Hard - 
wicke (now Sir Cedric) as 
Sheppey, the hairdresser's assis- 
tant. Granada's television play 
version, directed by Clifford 
Owen from a TV script by 
Gerald Savory, had just the right 
amount of movement and addi- 
tional' scenes which are neces- 
sary in adapting a stage play to 
the television medium. The 
story is slight. Sheppey wins 
£8,500 in the Irish Sweep, gives 
up his job at a high -class hair- 
dresser's saloon in the West End 
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and decides to give the money to 
the needy, including inviting a 
thief and a shady lady to his 
home. The effect of this do- 
gooding upon his family and the 
reactions of those he helps 
enables Maugham, the master 
playwright, to hold our atten- 
tion with crisp dialogue and 
dramatic situations. Maurice 
Denham was superb as Sheppey, 
and Victor Maddern, Jane 
Hylton, Tom Criddle and Lesley 
Nunnerley all gave fine perform- 
ances. Victor Maddern is an 
actor worth watching. The 
cameo he gave as the thief who 
was a guest in the house, is 
another fine characterisation in 
his collection of well -observed 
portraits. Quite apart from the 
excellent performances by the 
actors and their directors, this 
play was beautifully handled by 
the technicians at Granada's 
Studio. Camerawork and sound 
deserve special mention for 
their high standard. 

New Studios 

SPRING 
is the time when the 

*- houswife contemplates a 
general clear -up and replacement 
of worn -out furnishings. 
Viewers are much the same, 
contemplating their four- or five - 
year old television sets with bale- 
ful eyes and thinking of larger 
and larger screens. Astonish- 
ingly good pictures are repro- 
duced on the latest 21 in. tubes, 
though I do not think anyone 
will dispute the fact that on 
the 405 line standard, it is a 
borderline operation ! If only 
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we had 625 lines, what a 
difference there would be ! In 
the studios, too, a new look is 
appearing with all kinds of new 
equipment, mostly of a lighter 
and more flexible kind. New 
studios are being brought into 
operation by TWW at Bristol, 
which, like their Pontcaana 
Studios, Cardiff, will be a highly 
practical set -up for big produc- 
tions. This is the first I.T.A. 
company to have separate 
studios at both ends of its 
service area. Southern Tele- 
vision will be following it up, 
however, with a small interview 
studio at Dover, for news and 
other items of special interest to 
the Kent area. At one time it 
was stated that the new I.T.A. 
Dover transmitter ,would serve a 
population of less than 500,000. 
Now I see it stated that the 
service area will cover a popula- 
tion of 1.000,000. I would have 
thought this total number was 
sufficient to maintain a new, 
entirely independent company 
for that area. However, there 
is the knotty problem of over- 
lapping service areas of A -TV, 
AR -TV. Southern and the Kent 
transmitter. Southern have done 
so well as a really independent 
organisation that they deserve 
the contract. New studios at 
the BBC are coming to shape 
at last, at the Television Centre 
at Shepherds Bush. This is an 
enormous undertaking which, 
from the outside, is very good to 
look upon. I am looking 
forward to viewing the inside 
of this excellently planned 
centre. 
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CORRES0ÑDEN 
QUAD AERIALS 

SIR, 
-I was very interested in recent articles on 

the above subject in the July issue of 
PRACTICAL TELEVISION and duly constructed an 
aerial as per details and dimensions for Channel 
9. This was installed in the loft of the house 
where I had previously used an eleven element 
yagi with folded dipole. The results were very 
pleasing. The picture was without question 
greatly improved. Endeavouring to improve even 
more I added one director, then a second, with 
even more pleasing results. The directors added 
were to the dimensions given in the article by G. 
Clements, September 
issue and the material 
used was Tin. dia. copper 
tube. -C. E. (Reading). 

EY51 
REPLACEMENT 

SIR, -The method you 
recommended i n 

Your Problems 
Solved," May issue. for 
'enlacing the EY51 in a 
Ferguson 996T seems unnecessarily difficult. 
The method which I use is as follows and should 
be found easier. 

(1) Uncover PL81 and PV81 valves by remov- 
ing small plate immediately beneath tube neck. 
(2) Remove leads from tops of those valves, aiso 
FHT connector. (3) Turn cabinet on its side, 
remove bottom and four self -tapping screws will 
he seen holding the line output transformer. (4) 
Remove these, and the transformer can be 
removed sufficiently in a downward direction to 
enable the rectifier to be replaced. In the 

.majority of these sets, no other leads have to 
be unsoldered.-R. G. HARRISON (Newcastle-on- 
Tyne). 

The Editor does not necessarily agree with 
the opinions expressed by his correspon- 
dents. All letters must be accompanied by 
the name and address of the sender (not 
necessarily for publication). 

television into most homes, would it not be 
possible to have another Channel on television 
showing programmes of a similar nature? It has 
been said that " between 7.0 p.m. and 10.30 p.m., 
only about one -fifth of the total TV programmes 
offered to the British public could be described 
as being of any serious value." I feel that this is 
a great pity for surely there are a number of 
viewers who would benefit and. indeed, be enter- 
tained, for example, by plays in a foreign tongue, 
complete operas or talks and discussions on a 
slightly higher plane. I realise that this sugges- 
tion will cause an outcry in some quarters, but so 

did the establishment of 
the Third Programme on 
sound radio and I am 
sure there are few to 
dispute the fact that this 
has proved a great 
success, separating as it 
does programmes of a 
widely differing nature. -" SCHOOLMISTRESS " 
(London). 

I. 
...».._.. . 

_.__. »_. ».»..., 
SPECIAL NOTE 

Will readers please note that we are unable; 
r to supply Service Sheets or Circuits of ex- I 

government apparatus, or of proprietary makes i 
of commercial receivers. We regret that we I 

i are also unable to publish letters from readers I 

seeking a source of supply of such apparatus. 

INTERLACE 
SIR, -I was very interested to read D. R. 

Bowman's description of Patchett's sync 
sepafator (June issue) and having used the 
separator for several years I can vouch for its 
excellent performance. 

An important point which does not appear to 
be mentioned in the text, is that the pentode used 
must be of the short -base suppressor grid type 
to ensure that the valve is cut off between the 
pulses. 

As an alternative to the 6F33, the 6432 (VR116, 
CV1116) which is an older Mazda octal -based 
valve, may be used. -E. P. ALEXANDER (Liver- 
pool, 18). 

TV THIRD PROGRAMME ? 

SIR, -I am one of the many people in this 
country who enjoy listening to the BBC 

Third Programme -I find the talks and discussions 
most enlightening, and the plays and operas in 
other languages of great educational value, both 
from my own point of view and from that of 
my pupils. Now, however, with the advent of 

óairc.__ _ 

COLOUR TELEVISION 

SIR.-Your 
correspondent R. D. Coyle (May 

issue) seeks to make a case for work on a 
high definition colour television system with no 
effort made to secure compatibility. No one 
would deny the pleasure of watching such a 
television but I feel that a number of points must 
be considered. 

High definition is not secured merely by 
increasing the number of lines; it is also a func- 
tion of the band -pass frequencies and the spot 
speed. The higher the spot speed, the higher 
the frequency needed to obtain a sharp vertical 
edge to the picture detail. 

The spot speed is. of course, a function of 
picture size, number of lines and frame 
frequency. Ignoring the first named, which is 
simply the statement that small screens produce 
a high definition picture, it is evident that increas- 
ing the number of lines increases the frequency 
needed for satisfactory picture definition unless 
the frame frequency is reduced, and I assume 
this is not contemplated as flicker would be 
almost inevitable. 

In order to produce an all round increase in 
definition, after increasing the number of lines, 
the frequency must be increased by a factor equal 
to the square of the factor by which the lines 
have been increased. 

Raising the definition will, therefore, sub- 
stantially increase the cost of receivers, and, of 
course, transmitters. If this increase in cost is 
to be coupled with the inevitable increase in 
costs incurred when buying a colour TV receiver 
I suggest that the cost of such a receiver will 
be so high that few will be able to afford one. 

If this is so then the whole of the colour TV 
service will be provided for a very small number 
of viewers. Who will pay for it ? If the cost 
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is to be borne by its viewers -the only equitable 
scheme -the licences will be prohibitively 
expensive. If, on the other hand, the cost is to 
be borne by all viewers then Mr. Coyle's 
parallel of the development of theatre and cinema 
is untrue; theatre -goers were never asked to con- 
tribute towards the costs of developing the 
cinemas! 

The only alternative is compatibility so that 
all viewers can contribute towards the cost of 
the service, and view the programmes. 

It seems to me that either definition or colour 
TV can be worked on but not both. 

Since the colour TV system must, of necessity, 
be compatible I suggest that the definition should 
be improved first. and that this should be done 
in stages, as follows: the bandwidth should be 
increased as soon as possible and all new sets 
should be constructed with suitable video strips 
and with easily removable timebase circuits so 
that, at some future date. the timebase circuits 
could be replaced by a new unit having higher 
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line frequency and faster frame flyback. A date 
when the number of lines would be changed 
would then be announced. 

During the transitional period a colour tele- 
vision system compatible with the new higher 
definition system could be developed.-E. H. 
PRICE B.Sc. (Eng.), Grad.I.E.E. (Streetly, Warks). 

A REMOTE TV SILENCER 
SIR,- Regarding the article in the May issue 

by G. Zygmund, " A Remote TV Silencer," 
I should like to point out that in quite a few 
receivers the output transformer secondary is at 
chassis potential and with mains incorrectly con- 
nected, i.e., line to chassis, it can be dangerous 
unless great care is taken with the installation 
especially as the writer says he " used an 
aluminium cigarette case. " -E. T. DUDFORD 
(Westcliff -on -Sea). 

[All connections and metalwork should, of 
course, be insulated from the user in this and 
similar devices connected to a radio or TV set 
whether the chassis is "live" or not. -ED.] 

ANALYSING AND SERVICING TV 
RECEIVERS (Continued from page 603) 

Scan distortion with high impedance scan coils. 
-Suspect a leaky electrolytic in series with scan 
coils to frame amplifier anode. The displacement 
of the raster will depend on the leakage of the 
condenser; a serious leak will deflect the raster 
off the screen. 

Frame bounce, judder or jiver. -The frame 
rapidly vibrates vertically but remains locked. 
The frame generator valve is usually responsible; 
ECL80's often cause this and thyratrons like the 
6K25 also show this symptom. 

Venetian blind effect.- Caused by line pulse on 
frame. Check the sync network and H.T. 
decoupling condensers in the frame timebase and 
main smoothing electrolytics. 

Frame flyback lines visible at normal brilliance 
setting. Check frame flyback supression con- 
denser usually connected from brilliance control 
or C.R.T. grid to frame amplifier or oscillator 
circuit. If the picture is weak this will not be 
the fault (see weak picture faults). 

Frame bounce in addition to what has already 
been said on this subject in an earlier paragraph, 
the frame sync network of the integrator should 
also be checked feeding into the frame generator, 
an the diode or triode interlace filter could also 
be responsible. 

Scanning lines at top of picture very wide 
apart. -Check the condensers in the frame - 
output linearity network and the cathode elec- 
trolytic condenser, and the capacitor coupling 
the frame generator to the amplifier. This 
distortion may cause the upper part of the raster 
to be slightly darker than the rest. 

Intermittent frame collapse. -Usually the frame 
generator or output valve, blocking oscillator 
transformer and on rare occasions the output 
transformer or scan coils. In the old type 
Plessey chassis which was fitted in many com- 
mercial receivers. a sync pulse is required to 
trigger off the frame oscillator before a raster 
can be seen properly. An intermittent heater 
to cathode short in the C.R.T. will cause the 

. 

frame to collapse. Any fault in the vision strip, 
sync or interlace stages which prevents the sync 
pulse from reaching the frame generator will 
have a similar effect. 

In the old type Plessey chassis, the raster does 
not collapse to a white line, but only partially 
collapses and then builds up again in a flip -flop 
manner. If it does collapse completely the fault 
lies in the frame timebase. 

Weak frame lock. -Hold control very 
" touchy," picture either runs up or down on 
variation of hold control, but the locking 
frequency is well within the range of the control. 
The frame blocking oscillator transformer or its 
valve sometimes causes this fault, but the usual 
cause is a weak sync pulse. Check the electro- 
lytic condenser in the video amplifier and cathode 
circuit; picture deterioration will also be evident 
if this is the cause. Examine the sync separator 
output integrator resistors and condenser, also the 
frame interlace filter (frame pulse clipper, line 
suppressor or frame pulse separator). This is 
a crystal, single or double diode or triode valve 
between the sync separator and frame generator 
(see sync faults). 

No frame hold. -Inability to lock picture 
vertically. Picture " runs " rapidly and folds over 
itself. Check the resistor in series with the hold 
control for high resistance, and the charging 
capacitor for variation, the generator valve, the 
hold control itself and in some circuits the height 
control also, and the blocking oscillator trans- 
former. 

Lack of height. -Check the frame generator 
valve for ltw emission, its anode load resistor 
for increased resistance and its coupling capacitor 
to frame amplifier; the amplifier valve and H.T. 
line. 

Picture collapsed to white horizontal line. - 
This could be almost any component in the 
generator stage. Change the valve first and test 
the hold and height controls for continuity and 
then the resistors and condensers, the frame 
amplifier valve, the oscillator and output traps - 
formers if fitted, and the scan coils. 

(To he continued) 

1 
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BRAND NEW A.M. -F.M. 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 6}" x 5 }" high. New manufacture. 
Dial 14f" 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. 
Covers 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, 67/6. 
8" x 5" ELLIPTICAL SPEAKER 20/ -. 
TERMS : -(Chassis) £4.16.8 dep. + 10 /- carr. and 6 Mthly. 

Payments of 30 / -, or with Cabinet and Speaker £5.9.2. dep. 1- 10/- carr. and 7 Mthly. Payments of 35/ -. 

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

" READY TO USE " E.T.A. 
CONVERTER 

Separate gain controls. Valves 
PCF80 and PCC84. Switch posi- 
tions I.T.A. (I) - I.T.A. (2) - 
B.B.C. Bakelite moulded cabinet 
8}" x 4" x 6 ". £5.5.0 P. & P. 3! -. 

UNUSED 14in. TV CHASSIS WITH 6 }in. SPEAKER 
AND RECTANGULAR TUBE 

TV chassis in working order. 16 -19 Mc!s Tunes 
Channels 1 -5 B.B.C. and I.T.A. 8 -11. When tuned for 
local reception only switching is necessary for I.T.A. 
or B.B.C. To convert to 13 Channel set, special price 
of 60'- for suitable Cyldon Turret Tuner to customers 
purchasing this chassis. Includes. 2 sets of coils. Carr. 
and Ins. 20/- extra. COMPLETE £30 (17in. tube, £36) 
Cabinet for either size with mask and Perspex, 60/ -. 
6 months' guarantee on tube, 3 months on valves. 

INCREMENTAL TURRET 
TUNER by famous manufacturer 
for 35 Mc's only ; with knobs 
Valves PCC84 and PCF80. ONLY 
77;6. post free, or valves UCC84 
and UCF80. 

CHASSIS CONVERTER INTERNAL MOUNTING 
Specification as Plinth Converter 
above ; with leads for power 
supply, etc. Size 9" x 2" x 5" high. 
PRICE £2.17.6 (2'6 post). 
Power pack, fully wired with 

connection instructions 25/- extra. 

CYLDON 16 Mc /s and 19 Mc /s 
TURRET TUNER with two sets 
coils (state B.B.C. & I.T.A. 
channels). Extra pair of coils, 
5/- pr. With knobs. ONLY 77/6 
(2/6 post). Valves PCC84 and 
PCF80 included, or valves 
UCC84 and UCF80. 

NOVEL " PLINTH " 
CONVERTER 

Your set stands on this 
converter giving neat 
appearance.' Size 16f" x 
14f' x 3 ". Valves PCF80 and 
PCC84. Switch positions I.T.A. (1)- I.T.A. (2)- B.B.C. 
Separate gain controls. PRICE only £4.15.0 (3/- post), 
or without power pack £3.3.0, post free. 

THE BRAYHEAD TURRET 
TUNER, £7.7.0, post free. 
Complete with booklet and 
fitting instructions. State set 
and model no. when ordering. 

NEW SILVERED MICA AND CERAMIC CON- 
DENSERS. 50 diff_rent values, 10 / -, post paid. 
RESISTORS. 50 values. } w. to 1 w., 5/ -, post paid. 

I.T.A. AERIALS clipping to existing mast 1 -2" dia. 
3- element, 27 5 -el., 35/- ; 9-el., 55/- ; Loft mountg. 
3 -el., 20!- ; 5 -el., 27/6 ; Combined single B.B.C. and 
5 -el. I.T.A., 75!- with chimney lashings ; Co -axial 
cable semi- air -spaced, 8d. yd. or 20 yds., 12/6 ; aerial 
and cable prices carr. pd. 

BATTERY ELIMINATOR. Converts your Battery 
Set to Mains. For 4 Low Consumption Valves (DK96 
range). 90 v. 15 mA. and 1.4 v. 125 mA., 42/6 (2/6 post). 
200 -250 v. A.C. Size 5r x 31' x 2 ". Also for 250 mA. 
1.4 v. and 90 v. 15 mA. at same price. Please specify 
which, or state valves. 

PERSPEX UNSCRATCHED. (Post 2/- each or 6 
post free.) 12 +" x 9f" x )" clear, 4'6: 14}" x 11" x r 
clear, 5'- ; 15' x 12' x (" tinted, 6!- ; 17' x 13 §" x 
3/16" clear, 7/ -. (Also 15" x 12' slightly scratched 
at 3/ -.) 

Posted Orders to Camberley, please. Delivery by return. Terms : -One -third down and balance plus 716 in 
four equal monthly payments. Postage with down payment. (C.O.D. 2.- extra.) 

These terms are applicable to all items except A.M. -F.M. chassis. All goods are new unless otherwise stated. 
,t. SEND 6d. FOR NEW CATALOGUE OF 16 PAGES 

14 L A D S T O N E RADIO, 58A, HIGH STREET, CAMBERLEY, SURREY. Tel. 2633 
3, Church Road, Redfield, Bristol, 5. Tel. 51207 



614 PRACTICAL TELEVISION 

MULTI -TEST METERS 
FAMOUS MAKE 

NEW AND UNUSED 
AN /27. Accurate, highly sensi- 
tive 27 -range Test Meter. 

5,000 ohms per volt A.C. 
and D.C. In black leather- 
ette- covered wood case. 
7) x 9} x 31 in., with carry- 
ing handle and ample room 
for small tools as well as 
leads. LIST 15 Gns. 

C.R. TUBES 
NEW, UNUSED 
& GUARANTEED 
16m. Metal Cone, famous make, 
Type T901 /B. 6 volt .3 amp. 
heater, ion trap, 12 -14 kV. E.H.T., 
wide angle, standard 38 mm. 
neck. LIST L16. 

Carr. & Incur., 21/ 
LASKY'S PRICE 

-. £6.9.6 
Masks, Anti -Corona, Bases and 
Ion Traps available. 

FERRANTI 9in., T9/3, 4 v. 
heater, triode, octal base, stan- 
dard deflection. LIST L9. 

LASKY'S PRICE 59/6 
FERRANTI 12ín., T12/44 and 
T12í54. (LIST E12). 
LASKY'S PRICE 
Carr. & Insur., 12/6. 99/6 
Also other famous makes : 

17in., ion trap. L9.19.6. 
17ín., aluminised, 10 Gnu. 
14in., 17.19.6. 21 in., 112.19.6. 
Carr. & Insur., 15/ , 

PRICEKY'S £11.19.6 
Post 5/ -. Leads 7/6 extra. 

AVAILABLE ON EASY 
TERMS. 

AN/20. Pocket size I8 -range multi -test meter for 
amateur or service engineer. 5,000 ohms per volt 
A C. and D.C. with accurate linear scales for the lower 
A.C. ranges. In black leatherette- covered case, 3) x 
3) x I)in. deep. LIST 9 Gns. 

LASKY'S PRICE £5 . 19 . 6 
Post 3/6. 

Leads 3/9 extra. 

BARGAINS IN TURRET TUNERS 
By Cyldon and other well -known makers. New and 
unused in maker's cartons. List Price 7 Gns. A few 
examples : 

P.10.1. (series heaters), I.F. 9 -14 me /s. 59/6. 
P.I6.H. (series heaters), I.F. 16 -19 me /s. 99/6. 
E.10.L. (parallel htrs.), I.F. 9 -14 me /s. LS/19/6. 

Post 3/6. 
All other types in stock. List on request. 
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"STIRLING " 
BAND III CONVERTER 
AVAILABLE ON EASY TERMS 

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 t 
PRICE 6 GNS 2/6t 

21/. deposit and 5 monthly pay- 

ments of 21/ -. 

MAKER'S SURPLUS 
COMPONENT BARGAINS 
WIDE ANGLE 38 mm. and 

STANDARD 35 mm. 
Large stocks. See our advert in 

May issue or send for list. 

LASKY'S (Harrow Road) LTD. 
Open All Day Saturday. Early Closing, Thurs. Mail Orders to Harrow Rd. 

42. TOTTENHAM COURT ROAD, W.I. 370, HARROW ROAD, PADDINGTON, W.9. 
Telephone : MUSeum 2605. LADbroke 4075 and CUNningham 1979. 

DO- IT- YOURSELF, 
TRAINING TECHNIQUE 
> <: 1 c RA 0/ 0 6 E4 E L" 11 Q 0 W/ C S 

!o a L EON wb i/e yo u BU/L D. .. 
S/AIPLE .. PRAt.T/GL...iASG/NA77Ni. , , 

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- 

LOTS OF INSTRUCTIVE ledge of howit worksandhow itcanbe 
serviced. THIS NEW SYSTEM brings 
an exciting new opportunity and is EXPERIMENTS AT HOME! 
very moderate in cost. Post the 
coupon now without any obligation 
for full details. I { 0 I y8 th e /l!a tI C 'S ( 

To: RADIOSTRUCTOR (Dept G29) 
Pl Market nt Place, Reading, oblig 

I Please send brochure witt obligation to: 
IA" . ag 

INorne ......_ ......................................_.................................... I 

Address ........................................................................ 

i 
1_(807) ... 

RADIOSTRIlCTOR 
BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION 

GOVERNMENT SURPLUS 
AND MANUFACTURERS CLEARANCE 
METERS. 0-1 m /A, 21 in. diem., 201- each. 500-0-500 microamp. 
31 in. diam., 3716 each. 
I.T.A. AERIALS. New and Boxed. 3 element. 22/8. 5 element, 
2718. CO -AXIAL CABLE, 6d. per yd. AIR SPACED, 9d. 
NIFE CELLS, 3 x 2i x lin. Unused, 5/- ea., 48 /- doz. 
GERMANIUM CRYSTAL DIODES, 11 -. 10 /- Per doz. 
HEADPHONES. Moving iron, low impedance. 81 -. high, 9 / -. 
Balanced armature, low, 101 -. high, 15 / -. Moving coil, low 
only, 101 - per pair. 
VOLUME CONTROLS LONG SPINDLE MIDGET. 50K to 
2 Meg. Less switch, 3/ -, D.P. switch, 4/6. 
CONDENSERS. Twin Gang .0005 Standard 5/6. Midget. 6/6. 
NENNER SYNCHRONOUS A.C. MOTORS. 200 /250 v. with gear 
train, for clocks, models, etc., 12/6 ea. 
KEY SWITCHES. D.P.C.O. each way 2/6 ea. 
lo 
plete 

LIN£5ATOMATIC DIAL TELEPHONE UNIT. Com- E, U0.0.0. 

RELAYS. High speed, 1,000 +1,000 ohms, plat. cont., 7/6. 
VALVES, All valves tested before despatch on 
MULLARDS latest ELECTRONIC TESTER. 
1L4 SI- 6C4 6/- 6V6 6/6 5005 10 /- EF92 8/- 
1T4 6/6 6D2 6/- 6X4 7/- 807 6/- EL32 5/- 
104 6/- 6F6 71. 6X5 7/. EA50 1/6 EL91 5/8 
3A4 6i- 6F13 7/6 8D2 4/6 EABC80 EY51 6/- 
5Z4 916 6.15 6/- 9D2 5/- 8/- EY51 91- 
4D1 4/- 6,16 6/- 10F1 7/6 EB41 7/8 P61 4/- 
6AG5 5/- 6,37 6/- 12A6 7/6 EB91 5/8 Pen46 7/- 
GALE 5/8 61(7 416 12AH8 81- ECH42 9/- SP61 4!- 
6AM5 5/. 6L6 6/6 12AT7 7/6 ECL80 10/- VR150 /30 
6AM6 716 6SA7 7/- 12AÚ7 7l- EF36 6/- 5/- 
6AQ5 7/6 6SC7 416 12AX7 8/6 EF50 8/6 ÚL84 9/- 
6AÚ6 8/- 6SJ7 6/- 12BH7 10/- EF50 81- VCR97 15/- 
6BA6 8/- 6SK7 5/- 12SR7 6/- EF37A 9/- VCR138A 
6BE6 7/- 6SL7 71- 128J7 7/6 EF39 5/8 25/- 
611116 5/- 6SN7 7/6 12SK7 6/- EF80 8/6 VCR139A 
6BW6 6,6 605 7/8 15D2 6/- EF91 7/- 26 /- 
OBSOLETE TYPES. LARGE STOCKS. ENQUIRIES INVITED. 
SECONDHAND VALVES. YOUR CHOICE, 81.0.0 for EIGHT 
PL81, ECL80, 6C4, 6AM6. 6AG5, 6.76, EF50, 6BE6, 3A4, PCF80, 
EF80. SP61, P61, 6J5, PY80, PY82, PCC84, Z77, 6AL5. 6E7, 65.77, 
EL32. 

HUGGETT'S LIMITED 
2-4 PAWSONS ROAD, WEST CROYDON 
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News From the 'trade 
New Vitramon Capacitors 
A NEW range of Vitramon capacitors has been 

made available by The Plessey Company 
Limited, Ilford, Essex, especially for use in radio 
and electronic equipment where close tolerances 
and negligible capacitance drift are vital factors. 
Vitramon porcelain dielectric is a controlled 
material, lending itself to the production of capa- 
citors with electrical and mechanical charactens- 

"Golden Touch" Price Reduction 
THE abolition of purchase tax on replacement 
1 TV tubes and the consequent removal of 

the necessary clerical work involved has enabled 
C.R.T. Ltd., of Baldock, Herts, to brighten still 
further their Golden Touch rebuilt tubes service 
by reducing prices. The effect of this means a 
C.R.T. rebuilt tube, guaranteed for six months 
from date of fitting, can be obtained for at least 

25 per cent. less than that of a 
new replacement. 

Repaired Tubes Known as 
"Extra -Life" 

SIEMENS EDISON SWAN 
LTD. now accept television 

tubes for repair. This new trade 
service covers all types and sizes 
of,Ediswan Mazda television tubes. 

The company emphasise, how- 
ever, that certain tubes may be 
found unsuitable for repair. Also 
a certain number of tubes may be 
lost during processing. All tubes 
repaired under this scheme are 
known as " Extra -Life " and carry 
a six months' guarantee with an 
additional allowance of one 
month for possible transit and 

A selection from the new range of Vitramon capacitors. 

tics not possible with such natural materials as 
mica. 

Two ratings are available in the new range, at 
300V. and 500V. D.C. working. The capacitors 
are also capable of withstanding an application of 
twice the rated voltage. 

Close tolerances are maintained without drift 
by the capacitors over considerable periods of 
time; standard tolerances being - 5 per cent. or 
0.25pF, whichever is greater. For more rigid 
requirements, special orders can be filled for toler- 
ances to - l per cent. or 0.1pF, whichever is 
greater. 

"Belling-Lee" Chimney Bracket 
THE L..10 chimney bracket recently introduced 

by Belling and Lee Limited, Great Cambridge 
Road, Enfield, Middlesex, is suitable for single 
or double lashings and made in corrosion- resistant 
aluminium alloy, tested to withstand 80 m.p.h. 
gusts when used with suitable "Belling -Lee " Unit 
Plan arrays. 

The spine of the bracket is of box -section con- 
struction to give maximum strength with mini- 
mum weight, and extra wide chimney seating is 
provided. The edges of the chimney seating are 
radiused to prevent chafing of brickwork. The 
bracket is for use with lin. to 2in. masts, and 
slots allow for vertical adjustment of the mast. 

The L.10 kit for single lashing costs 40s., and 
the -LA.10 conversion kit for double lashing 13s. 

'The " Belling - Lee " 
L.10 chimney bracket. 

handling delays. The guarantee operates from 
the date of leaving the factory. 

Full details of the scheme and its method of 
operation are available from Siemens Edison 
Swan Ltd., Extra -Life Dept., 155, Charing Cross 
Road, W.C.2, any Siemens Edison Swan district 
offices or B.V.A. wholesalers. The scheme will 
not operate in Eire or the Channel Isles. 
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Whilst we are always pleased to assist readers with 

their technical difficulties, we regret that we are unable 
to supply diagrams or provide instructions for modifying 
surplus equipment. We cannot supply alternative details 
for constructional articles which appear in the 

Q 
se pages. 

WE CANNOT UNDERTAKE T ASWER UERES 
OVER THE TELEPHONE. The coupon from p. 620 
must be attached to all Queries, and if a postal 
reply is required a stamped and addressed envelope 
must be enclosed. 

EKCO T310 
My set has developed a dark wavy band on 

the right -hand side of the screen, which is about 
lin. wide on BBC, but only about Bin, on ITV. 
Apart from this, the set is operating perfectly, 
and I wondered whether the fault is due to local 
interference, as my neighbour tells me he has 
experienced the same trouble. -T. I. Jones 
(Treuddyn, Flintshire). 

Your fault is due to a breakdown inside the 
line output and EHT compartment, and this may 
be seen in a darkened room. Check the line 
linearicy coil and see that the EHT lead is not 
breaking down to the supporting clip, and check 
the valves. As this type of interference can affect 
sets over a wide area, your neighbour may be 
picking up yours. Should this not be the fault, 
a poor aerial contact may be the trouble. You 
can check this by removing the aerial plug and 
trying the set on a few channels. If the line is 
still there. the fault is inside the set. 

MURPHY V150 
I have a perfect picture on the above set, but 

the sound is marred by a constant buzz. When I 
turn the brightness control, the buzz dies away, 
leaving just a hiss. Turning the volume control 
knob does not eliminate this. -R. Stearns 
(Foxton). 

The buzz you describe is vision -on- sound, and 
is commonly due to faulty smoothing. Check the 
large main smoothing condensers, and also the 
two 40 µF electrolytics associated with the sound 
output valve. 

An alternative cause of your trouble is a low 
emission tube, which may be needing more drive 
than the video stages can supply. This will lead 
to overloading in the front end of the set, and 
also cause your symptoms. 

PYE VT4 
When the brightness control is increased, the 

picture elongates vertically and then disappears 
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completely. It is also noted that upon lowering 
the focus control at the rear, the picture darkens 
considerably. Lately, white lines have appeared 
across the picture, and the vertical hold has started 
to slip. -E. Jones (Slough). 

Your symptoms indicate a faulty C.R. tube, a 
displaced ion -trap magnet, or poor EHT regula- 
tion caused by a low EY51. From the behaviour 
of the focus magnet, we would say that the ion - 
trap magnet is the most likely of the three. Weak 
vertical hold may be due to the interlace diodes 
(type WX6) " going high resistance," or else to 
an inefficient ECC82 valve. 

AERIAL FOR MENDLESHAM 
Could you please give me details for the con- 

struction of an aerial suitable for receiving a 
signal from the new transmitter being erected at 
Mendlesham ? -C. G. Rouse (Norwich). 

For Mendlesham (Channel 11) the dipole should 
be 1ft. llin., with a reflector 2ft. 3in. and a direc- 
tor 2ft. 1 in. Spacing between aerial and reflector 
should be 1ft. lin., and between aerial and direc- 
tor 1ft. Hin. The spacing and dimensions of 
further directors, if required, should be progres- 
sively 5 per cent. shorter. 

REG ENT ONE " BIG TWELVE " 
The picture is very dim and only about 3in. 

wide, although the height and sound are satisfac- 
tory. After about 15 minutes the picture becomes 
normal in width, but is very dim. I have boosted 
the tube and interchanged valves where possible. -E. E. Whittaker (Newbury). 

We would advise you to change the EL38 valve 
and the 14A100 metal rectifier. Both are on the 
left side of the chassis. 

BUSH TV24C 
The picture is very much oversize, both vertic- 

ally and horizontally, and it is off -centre by about 
2in, to the left. The associated controls, while 
varying the picture somewhat, do not correct the 
proportions. The horizontal hold is very critical 
and at one point in its travel the picture suddenly 
vanishes to a thin bright vertical line. I have had 
the valves on the " top deck " tested, and all seem 
O.K., except the ECL80, which is said to be " just 
0.K."-H. R. Hayman (West Bridgford). 

The EY51 EHT rectifier associated with the 
line output transformer should be replaced, also 
the horizontal hold control, 30kí2 wire wound. 

BANNER B416 
I have tried a converter with this set, but can- 

not obtain ITV picture or sound, as the BBC 
signal is always on the screen. Could I fit a 
turret tuner in order to get ITV, and if so, what 
type do you suggest ? -R. Foulds (Glasgow, S.4). 

In view of the high signal strength of the Band 
I transmission, an R.F. type converter is bound 
to be susceptible to break -through and it is 
advisable to fit a tuner unit. The I.F.'s of this 
receiver are sound, 19.5Mc /s and vision, 16Mc /s. 
This being so, either a Cyldon or a Brayheaçl 
tuner can be used. 

(Continued on page 619), 31 
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TUBES 
FACTORY REVACUUMED. ALL GUARANTEED 
6 MONTHS. Carriage and insurance 1216. 
Enquiries welcomed for any types net Hated. 
Due to the high quality of our tubes and low 
mmller of return,, we ore able to maintain the 
following o,oroolly lowpricea. 

8501, 6504, 8505. CR1191. CRll82, 11W22 -7. 
11W22 -14, 11W22 -14C, 
MW22 -17 MW22 -18. £2/15/- 

C12FM, Cß11121, CRM121A, CR11122, MW31-7, 
11W31-14C, MW31-17 
11W31-18, T12,54. £3/5/- 

3,16, 8131, 141124, 14KP4A, 10811, 1.21K, 141K, 
7201A, 7202A, 7203A, AW36 -21, C14F1,t, Cß11141, 
CRMi42, 11Wß1!16, 11W31 -74, £3/15/- 11W86 -24, 11W36 -44, 712 -549. 

17ARP4, 17ASP4, 8706A, C17FM, CR11171, 
Cß11172, 11W43 -43a 
11W43 -84, 7401A. 

816A, 4,15, 8901A, C14BM, C17BM, Cß11151, 
CH11152A, Cß161528, CR11153, 11W41 -1, 
11W43 -80, TA15. 
TR34 -2, 11W43 -69. 

£4/10/- 

£5/5/- 
11C21HM. 

C21NM. cRM211, CR11212. £61151- W53-20, Mw53-80. 

REGUNNED TUBES 
ALL GUARANTEED 12 MONTHS. 
Ex.rdlent workmanship. Carr. h ins. 12/6. 

MW81 /16, 11W81/74, 
12171, 12KP4, 
11W36 -24, AWN-21, 141E, 
14KP4, CRM141, CR11142, 

CRM152A, CRX152B, Cß11153, lrc /15/- 
Cß11171, 5W43/84,'171K, 17A8P4. :7 

11W58-20, 11W53 -60, 
CR11211, Cß11212. 

£5/10/- 
£5/15/- 

£9/10/- 

NEW TV TUBES 
subject lo Manufacturer: 1>oaranice. 

1rigge 
and insurance 1216 extra. 

All standard typen available including Comm, 
EmiWn, Endocope. 

MW612, £6. 

11W36 -24, 11W311W31 

-74, AW38 -21, ÁW36 -80, £10/10/ - ß -44. 
C14F11, C14B11, £11.15. A W43 -84, 11W43 -69, £12 - - 

11W41 -1, CRM141, CR11142, 212.15.0. 
CR11121, CR11123, £18.0.0. 

CR11171, CR11172, CR11178, 
C178M, C17FM. £13/10/- 

Cß11153, 611.16.9. C11B162B, 116.15.0. 
ÁW53-80, 11W63 -20. 11W53 -80, 518.0.0. 

SPECIAL OFFERS 
4 -SPEED RECORD PLAYERS 
Latest B.S.R. 1 P9 Turntable, together with 
lightweight Stan Galaxy dual sapphire crystal 
turnover pick -up head. Carr. 

Truly amazing value at I I - :1 /.. 

TV PROJECTION UNITS 
Complete Standard Philips optical mi. a with 
Mulland 11W6.2 projection tobe £3/10/ - (untested) at a fraction of cost, 7 
25 kV. LINE TRANSFORMERS 
In sealed cans including 3 EY51 val 
standard type for above unite. 

ves. 35/- 
CO -AXIAL CABLE 

Semi- Air -Spaced low loss. 1.19 yds, 7d. ; per 
y1L, p A p. 1/3. 21) -39 yds.. 6d. per yd., p. & p. 1 /9. 

50 YARD DRUMS 22(6. P. & P. 2 / -. 
VALVES ALL GUARANTEED 3 MONTHS, 

PI-81 BV°éLDE' ATMÓNLYG 7/- 
EY51 5 Er ST 7/- U25 SHORT 7/- 

TV SETS 
5- CHANNEL T.V.s. Modern. Table 12in., tested 
picture, before dispatch, all good tulgt. Inuabk 
all B.B C. stationer, all top makes. 6/15/ - Carr., etc.. 12/6. 3N 
Complete but Ditto untested. £4/10/- 
Ditto Single Channel. Complete l. E3 /10/- 
untested. Mainly Channel 1. LJ/ 
14in. T.V.a 5- channel. Abnolol, ly ,,mplete n 

above. Special Offer. 
Cart etc 12 /6 £9/15/ - 
13-0HANNEL I.V.a 12in. 5- channel B.B.C. 
T.V. (with separate new mains- driven Band TII 
converter, 'toted £7). 
Carr., etc.. 12'6. 
14ín. T,V.s 13- channel. As above. Absolutely 
complete. Special Offer. 
Parr., 12/6. 

£9/10/- 

£12/10/ - 
T.V. CHASSIS. Compete with line leans. etc., focus 
magnet. R.F. strips, etc., etc. In 'Fable Cabinets 
requiring only valves. tube and speaker AA / 
to complete. Moot makes Carr. Free. Lsl 
T.V. CHASSIS. As above. But 5- `N Ae 45/.. 
channel. Carr. Free. 
GUARANTEED P.M. SPEAKERS. 
Standard 3 ohms. ex- equipment, tented top 
makes performance guaranteed. 
61ín- 7 6 in. 12 loin. 14 Bin. 7X4 L 10E6 /- 

TV CONVERTORS 
INTERNAL PITTING. Tunable to any Band I 
station plus any 2 Basel IIT etatiooe- switch 
tuned, T.R.F. Band I, superhet Band III. Make 
gain controls, PCF80, PCC84, valves, easily 
adaptable almost all sets 
Listed over £7. Carr. 3/, 
EXTERNAL I.T.V. CONVERTORS WITH IN- 
TERNAL POWER PACE. Well -known make, at 
a very competitive price, completely enclosed. 
Finished in hammered gold. Very compact. 
Can be put inside practically all T.V.'s. Gain and 
Trimming controls. Listed at 
£7.7.11. Our Price. Carr. 2/6. 

£3/10/- 

£3/10/- 
TURRET TUNERS. Compact 13 Channel. with all 
soils. PCF80, PCC84, Valves 38 M /co, 091/1 G/- 
as fittet in Pye T.V. 's. 3rL .l 

100 CONDENSERS 10 /- 
Due W huge purchase we Ci1.11 otter a .ìdc aril 
balanced range of mainly the latest miniature 
Ceramic and Silver Mica Condensers (nun 3 pF 
to 10.901 pF. LIST VALUE OVER £7. A must 
for your spares box. Only 10/-, 
14ín. T.V. CABINETS. Table, mask, gloms. Front 
epkr. Battle, beautifully tloiahed, 19/.. Carr. 4/ -. 
W.A. FOCUS MAGNETS. Centring and Faus 
controls. 9 /6. Ditto Double Magnet, 12/5 W.A. 
DEFLECTION COILS. Standen! Ferroxide. Low 
impedance, 19/ -. Din. ALADDIN FORMERS. 
Tags, slagged, 5d. ea., 4/- dos. Ditty Screened, 
lfin high, 6d. ea., 61- dos. EGEO TYPE T.V. 
COILS. Screened, 11íu. high, lin. deep. Slugged, 
5d. ea., 4/- doz. LF. CHOKE, 511 2511 mA. Small, 
4/8 ; 7H 300 mA., 8/6. E.H.P. CONDENSERS. 
300 pF 18 kV., 3/8 ; .0111'? kV., 2/6; .01218 kV., 
4/6. 
41 Mels MIDGET I.P. STRIPS. Takeo '6 EF9I 
type valves. Leon valves, 7/6 ; witb salves 
(tested), 251 -. 

NEW TV TUBES 
Mallard, frustrated export. All carry (tab new tube 
guarantee. Carr. A ins. 12,6. 

MW81/74, 11N11/34/44 W36/24, N11/34/44 aF 
AW3AW438 /21, 

/80, 11W43; 
AW36/80 

84 
11W43/69. MW48/80 

H.T. RECTIFIERS 
?SOLI-1679A 12411 ßt1 mA), 5/- ; R311. 6/- 
RM2, 8/6 ; RM3, 9/ -; RM4 (Bß4). 15/6 ; RMS 
IRR3), 21/- ; 14A86, 17/- ; 14A97, 28/- ; 14A1110, 
25 / -; 16RC 1.1.164, 7/8 ; 18ßA, 1- 1 -16 -1, 7/9: 
Id RA 1.2 -8 -2, 19/- ; 18ED, 24-8-1, 141. ; 1411A 
1 9-0 -3, 

£8/19/- 

VALVES 
GUARANTEED 3 MONTHS. 

24 HOUR SERVICE. FREE TRANSIT INSUR- 
ANCE. All valve are new or of fully guaranteed 
ex- Government or es- equiptuent origin. Matte - 
faction or Money Back Guarantee on gosh if 
returned unicsil wit bin 14 days. 

10% DISCOUNT TTO PURCHASERS 
of avy SIX VALVES marked in Mack type (15% 
in dozens). 1.34 : 1 valve, 6,1.: 2 -il, 1l, 

024 5/6 :.V3CT 7/- 804 4/- 
tA3 2/6 524G 9/- 6C5 618 
lASGT 8/- 5Z411T 11/6 OCR 416 
1A7GT 14/6 6A7 9/8 6C9 9/8 
iCSGT 8/- 6A8 6/8 6C10 9/- 
1G6 6/- 6AB8 9/8 6CD6 16/- 
1135 18/7 6AC7 4/6 6016 11/- 
1116414 104 6A(17 61- SD2 9/8 
1L4 84 6AJ7 51- 6113 9/8 
!MGT 1001 6(1135- 51-6116 4/- 
1115 71- GALS 4/6 6F1 9/- 
165 e16 SAMS 4/- eF641 6/6 
1T4 6/3 6AQ5 SI- 6E12 4/8 
3A7 8/8 6AT6 71- 6313 5/6 
21)2I 4/8 61186 6/6 BF14 11/- 
3A3 9/6 6BA6 64 BFlS 9/- 
395GT 91- 6BE6 6/8 6F:33 6/8 
384 71- 68060 12/8 6116M 2/- 
3V4 7/9 6846 716 675 4/6 
4D1 2/8 6B116 8/- 675(1 2/9 
384414 9/8 6BR7 104 BJSGT 8/8 
5174G eA 6BW6 8/- SII 2/8 
5V111 9/6 6BW7 7!- 117C4 6/- B11.711T 7/- 
3V317 //- ®X6 5ÍS 6J7GT 8/6 651176 4/9 126E7 6/- 

6J7M 7/6 
6KAIST 6/6 
6E70 5/8 
6K70T 54 
81186 8/6 
6K8GT 9/6 
lESS 81_ 
61,1 32/6 
6L60 7/6 
6L7 7/- 
GLIA 111- 
61.19 11/8 
61,1.120 9/6 12AX7 7/6 
131,25 9/8 12BA6 8,6 

126E1 9/- 

6567 6 6 1'2SJ7 5/- 7'23A 35,'- EB41 7/6 EPSO 616 KT81 S/- SP41 8/- UCLS3 15/- 
6U4GT 10.6 1457 14/- 807E 8i- EBOI 4/3 EF8:5 7/- KTW61 8/6 /F61 2/6 L1r41 9/- 
6V60 6'- 19AQ3 916 908 161- EB('3 6/- RF96 14/8 KTW63 6/6 61525 1218 DF42 8/- 
6V611T 81-19BG6 151-813 45;- 1111083 1/-F.FS9 97-ETZ83 5/6 8112150A UM 10!- 
6X2 10/- 20D 1 9!6 2060 3,6 EBCiI 9/- EP91 4/- L68 3/- 4/6 UP95 301- 
6X4 5/6 Lat1'2 96 3763 8;6 EBC9l 9/- EAR 51- LN132 9/6 T41 8/8 UP% 16,1- 
tiX30 5/- 201,1 1016 7193 4;- EBF80 9/- F.F115 5/- LZ:319 8/6 TH30C 12/S UPS9 10- 
6X5GT 8/8 20Pl 12/- .47.:11 91- EBP89 9/- E1.32 4/- 11061 84 1118 9/- UL41 8/8 
7A7 11/6 21IP3 1214 B36 9 6 EBL31 28,rS EL33 9/6 N37 9/8 U22 eA UL44 131- 
7B6 5l- 20P4 15/- B85 4,9 F,BL9l 111- EL88 12/6 N78 18/- U24 7/4 ULIB 9/6 
7B7 8/_ 25AIIG 81- CHL31 24 4 EC51 4;- EL41 9/6 6108 94 U26 12/S ULM 1015 
7C6 74 251AK4 6/- IX'H35 8 8 EC91 4/5 EL42 94 P41 4/6 U26 18/6 U11SI1 10/8 
7C6 716 23L6C:T 94 6I.83 9 6 I?l'l':il 11,- EL84 94 PSI 24 U31 9/- UU6 20/11 
7B7 7/6 One 91- CY31 7.8 F.CC:12 9- EL95 11/- PCC84 84 U33 9/6 I7I'8 27,10 
7K7 6/- 26Z46 BI- 069 4"- E(Y'33 7,6 E1,91 4/- 1 CC&5 ll/0 U33 9/5 T'4';+ î!8 
757 94 25Z6 916 D77 4/6 ECM 9,- EL95 10/- PCC89 19/- U50 gl- Ul'41 8/- 
7V7 e/- ?7SU lel- D152 5'- EC'C81 7.- E1134 94 PCF80 8/6 U52 6/6 17Y85 9/6 
744 7/6 :3oC1 8/6 DA30 12/6 ECCA1 71- E1180 9/6 PCF82 11/6 U78 54 VP41 5/6 
111CI 9/- 30FL1 9/5 DAI0I1 26'- ECM 5 - E1181 19/- PCL82 121- U191 9/8 VP133 9/- 
101.d 124 301,1 Si DAM,. 304 E(Y'84 9/. SM84 11l- PCL83 114 Ul0l 7/6 VR16060 7/8 
16F1 6/6 :i.iL80T 9H DAF91 7,6 ECCSS 86 ßM85 39/- PCL84 16/- U281 8/6 W61 9N 
lOF9 10/6 85W4 8/6 DAF96 5 3 ECC91 234 EN31 111- PRN25 51- U'2 2217 W'ftIM 11/- 
IOLDI112// 33Z4GT 8/- DD41 4/8 ECF80 11/- EYSI 10/- PUSS 7/- 113U1 114 R76 616 
10P13 12/- 33Z50T 816 11F3:3 108 El7rS'? 11'- EY86 11/6 PBN46 64 154113 9/6 W77 5/- 
101,14 12/- 42 74 DF91 5/8 ECRU 54 EZ40 7/8 PEN393 9/. 11404 8/8 W81 516 
I2AT6 9/- 5'IC5 104 DH63 8/6 FA;H42 9/- EZ41 9/6 PL83 94 U801 16/- X61M 916 
12AT7 7/- 511CDß 11/- DH77 6/- ELA81 9/- EZ80 8/6 PL36 164 UABC80 9/8 463 91- 
12AU7 7/- 30L6GT 94 11K91 7/- ECL60 9/6 £.7.81 9/- Pá.38 144 UAP4v2 9/- 465 11/- 

33KU 11/- DK92 9/6 ECL82 121- GZ32 94 P1.81 134 UB41 8,/g X66 9/6 
54KU 12/6 DK96 6411F16 3i6 6234 32/6 PL8'2 81- UBC4I 6/. X76 9/6 
:i8 6/- 01.35 11/5 ßF37 71- HABL809/6 PL83 9/- UBC91 12/- X78 22,/3 

128H7 9/6 618T 94 DL82 9/- EF:l9 4(- HL41DD 9/6 PX'L5 8/- UBF&I 9/6 X79 22/3 1.201 8l- 6ISPT 11/- DL9'? 7B F.P40 14i- HVR2 6/6 PY31 8/6 UBF89 9/6 Y63 9/8 
127511T 4/- 77 44 DL94 7/9 E P.l I 8/9 ETS9C S/S PY32 15/- UIX7i5 10/- 225 51- l'2K7GT e/- 78 6/- DL9ß BIB EF50 RI86 9/4 PY80 5/- UCF80 9!8 7.66 8l- l'?KBGT 80 8/- RA5O 94. Brit. 1 8 KT44 9/6 PY81 e!6 

UCF81 9/- Z77 4/- 124 93 74 ßABC90 fl- Red 2:- HZ45 9/6 PY82 8l/ 
12Q701 6/- 90AV 44 EAC91 6/6 U.S.A. 2 6 HT81 11/- PY83 9/- l'C}I42 91- Z1S2 64 
12807 8/6 183BT 16/- RA742 8/6 EF42 P 6 KT81 9/6 PZU 9:8 +t'HAI 10I8 7,719 5/9 

3'23A 16/-1m14 14 EF54 3 6 KTti6 16'- sl'1B 9.-1 r1.S2 14/- 20152 97- 

61,28 94 
1Q70 Gro 
6Q7GT 10/6 
65A7 6/- 
6607 9/- 
11507 54 
65H7 4/6 
6877 //6 

Post : 2 lbs. 1/6, 4 lbs. 2/ -, 7 lbs. 2/9, 
LIST OF 1,000 ITEMS 6d. 

15 lbs. 3/6. No C.O.D. Callers always welcomed. (E. C Weds.) 
ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 

TECHNICAL TRADING CO. 350-352, FRAITOrROADBPORTSMOUTH. 



h;8 PRACTICAL TELEVISION 

Or 35'- deposit plus P. & P. 7/6 
& 3 monthly payments of 25! -. 

('(1AIPI.IC1G1.1 Ht'IL'I' 

8 WATT Pu.« AMPLIFIER 
Complet with Cry sin l 
Mike and 8" Loudspeaker 
A.C. Mains 110 /250v. Size 101 
in. x 6fin. x 21ín. Incorporat- 
ing 6 valves. H.F. pen., 2 
triodes, 2 output 'pens., and 
rectifier. For use with all 
makes and types of pick -up 
and mike. Negative feed- 
back. Two inputs, mike and 
gram, and controls for same. 
Separate controls for Bass 
and Treble lift. For use with 
Std. or L.P. records. musical 
instruments such £4.19.6 as Guitars, etc. 

Plus P. & P. 7/6 

SIGNAL GENERATOR 
£6.19.6 or 25 - deposit and 6 
monthly payments of 2116. 
P. & P. 5/- extra. Coverage 
100 Kc /s -100 Mc /s on funda- 
mentals and 100 Me /s to 200 
Mc /s on harmonics. Metal 
case loin. x 6í1n. x 51ín., 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 %. 

I3 CHANNEL 
TUNER 

34 to 38 Mc's. complete with PCF80 and 
PCC84. These have been removed from 
chassis. 

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

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

SIGNAL & PATTERN 

GENERATOR 
25'- deposit plus P. & P. 5/- 
and 6 monthly payments of 
216. Cash £6.19.6 plus P. & 
P. 5/ -. Coverage 7.6 Mc /s -210 
Mcis in five bands, all on 
fundamentals, slow -motion 
tuning. audio output, 8 
vertical and horizontal bars. 
logging scale. In grey hammer finished case 
handle. Accuracy ± 1 °;, A.C. mains 200 -250 v. 

with carrying 

AC /DC POCKET MULTI -METER KIT 
Comprising tin. moving coil meter 
scale calibrated in AC /DC volts, 
ohms and milli -amps. Voltage 
range AC /DC 0-50, 0-100, 0450, 0 -500, 
milli -amps 0-10, 0 -100. Ohms range 
0- 10,000. Front panel, range switch, 
wire -wound pot (for ohms zero 
setting), toggle switch, resistors 
and rectifier. Basic movement 
2 mA. In grey hammer finished 
case. 

19/6 Plus 
P. & P.1 /6. 

Point to point wiring diagram 1 / -, free with kit. 
Built and 
tested 7/8 
extra. 

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

25/- l'e. 

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

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

July, 1959 

RST 
11 t/1111ER 1)1:I' It1MENT 

211 Streatham Road, Mitcham, Surrey. 
ALL VAL\ ES LISTED ARE NEW STOCK 

Terms C.55 .0. or C.O.D. Postage 3d. per valve. 
MITCHAM 8201. 

AZ31 10/6 
B65 8/8 
DAF91 8/6 
DAF96 9/6 
DF91 5/- 
DH719 7/6 
DK91 9l- 
EABC807/8 

EAF42 10/- 
EB91 6/- 
EBC41 9/8 
EBF80 9/6 
EBF89 9/- 
F.C91 9/6 
ECC33 81- 
ECC81 8/8 
ECC83 9/8 
ECC84 9/6 
ECC85 9/6 
ECF80 

12/8 
ECF82 

1.^/8 
F.CH35 9/- 
ECH4210/- 
ECH81 9/- 
ECL90 

12/6 
ECL82 

12/6 
8/8 

- EF40 15// 
EF41 

EF37A 

93 
EF42 12/8 
EF50(A) 

F,F80 7%8 
1:F85 7/9 
EF86 13/8 
F.F89 10/- 
EF91 6/6 

EF92 5/3 
EL42 10/- 
ELM 9/6 
EL90 8/6 
EM80 10/- 
EM81 10/- 
EY81 
EY84 10/8 

10/8 

EY86 14/- 
EY91 9/- 
EMS 7/- 
EZ40 8/- 
EZ41 8/6 
EZ80 8/- 
EZ81 8/- 
FC2 21/- 
FC4 
FC13 17/8 

17/8 

FC13C 
GZ32 11/8 

21/- 

H30 5/6 
H63 9/6 
HBC90 9/6 
HL92 6/6 
1iL133D 

101- 

718 
LZ31KT66 9 112/8 
MKT4(5) 
(or 7) 17/6 
ML4 15/- 
MSP4 17/6 
MU14 9/- 
MX40 17/8 
N142 9/6 
N153 11/6 
PCC84 9/8 
PCF80 

12/8 

PCF82 
12/8 

PCL82 

PCL8311/8 
15/- 

PENA4 
17/6 

PEN4VA 
17/6 

PL36 161- 
PL81 14/9 
PL82 10/- 
PL83 11/6 
PY80 8/6 
PY81 9/- 
PY82 8/- 
PY83 8/6 
R10 21/- 
R19 19/6 
TDD4 17/6 
TP22 17/8 
0142 8/- 
U147 7/- 
0153 9/- 
UABC80 

UAF42 9Ì8 
UBC41 9/6 
UBF80 9/6 
UCH42 

UCH8110/- 
1a- 

UCL8323/8 

UF41 9/- 
UF89 9/- 
ÚL41 9/6 
UL84 96 
ÚY41 8/- 

UY85 8/- 
VP4B 17/6 
W81M 5/9 
W142 9/- 
W719 7/6 
W727 7/6 
X78 211- 
X79 21/- 
Z21 12/8 
Z77 5/6 
Z152 7/6 
Z719 7/6 
1.R5 9/- 
5U4G 7/6 
5V4G 9/6 
5X5GT 5/6 
5Y3GT 8/6 
5Z4G 10/- 
6A8GT 

10/- 
6AL5 8/- 
6AM6 5/6 
6AN5 7/6 
6AQ5 8/3 
6BA6 7/6 
6BE6 7/6 
6BJ6 7/6 
6BR7 15/- 
6BW6 8/6 
6BW7 7/- 
6BX6 7/8 
6D2 8/- 
6F1 15/6 
6F12 5/6 
6F13 17/6 
6J5G 4/8 
6J7GT 9/6 
6K7 4/6 
6K7G 4/- 
6K7GT 

10/6 

6K8G 7/6 
6K8GT 

CL1 1b/8 
6L6G 7/6 
6L18 12/6 
6L19 21/- 
6N7G/GT 

6SL7GT7/8 

6SN7GT 
/8 

6V6G b/IB- 
6X5GT 5/6 
7S7 10/8 
7Y4 7/8 
8D3 5/6 
10LD11 

15f- 
12AH8 10/- 
12AT6 9/- 
12AT7 7/9. 
12AU7 9/- 
12AX7 9/6 
12BA6 9/- 
128E6 9/6 
128117 15/- 
1277G/ 

6/8 
12K7GT 

12K8GT8/8 
12/8 

12Q7 8/6 
12Q7GT 

35Z4GT 

9/- 
813 50/-. 

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

types a speciality. 

Television Tubes 
Reconditioned 50/- 

7 months' guarantee. 24 hours' service, 

if not possible, we can supply immedi- 
ately our super Regunned, carriage 

and insurance paid. 

12" & 14" - - £6 5 0 

15" 16" & 17" - £7 IO 0 

21" - £II 5 0 

TRADE DISCOUNT 

EXPRESS ELECTRONICS 
281 Parliamentary Road, Glasgow C.4 

Telephone : BEL 4569 
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COSSOR 938 
The picture on the above set is rapidly closing 

in with black bands at either side, though what 
picture we do see is of good quality on both 
channels. Sound on BBC is good, but to receive 
sound or picture on ITV, the tine tuning control 
must be advanced to maximum setting, otherwise 
the screen remains blank and sound is merely a 
harsh roar. 1 have replaced V15, and adjusted 
L16, but ant wondering if the trouble lies with 
V13. -,J. Walsh (London, S.W.1). 

Lack of width, accompanied by a dull picture 
can be due to faults in any of the following- 
V14, T3, V 17 or V18 (or the associated R% or 
R97). 

Your sound fault may be due to a low VT1 
(7AN7), but if replacement fails to remove the 
rushing sound, you will probably need to modify 
the sound I.F. stage to remove one stage of I.F. 

n, 

FKCO T164 
When switched on, the picture spins and 

ctintinues to do so for about 10 minutes before 
iestops and remains steady. I can stop the spin - 
nipg, but then the picture slips three or four 
times during the next half -hour or so, and I have 
to readjust. After this, it will probably hold the 
rest of the evening, although it may require 
further readjustment later. -P. D. Phillips 
(Kenton, Middx.). 

The cause of your trouble is almost certainly 
the Q3/4 interlace rectifier (coded orange -yellow) 
which in appearance, is like a small fat resistor 
adjacent to the frame blocking oscillator trans- 
former. 

FERGUSON 203T 
This set is working well, but recently I have 

noticed that when switching off at the end of an 
evening the picture disappears at once, but shortly 
after this a brilliant pin -point of light appears in 
the centre of the tube face, and lingers for quite 
a time. I fear this may cause an ion burn. Can 
you advise nie how to rectify this ? -A. G. 
Anstead (Ilford, Essex). 

The small spot will not harm the tube in any 
way. An ion burn cannot develop as no negative 
ions reach the tube face, owing to the action of 
the ion trap magnet and the bent gun assembly. 

SOBELL TPS147 
The contrast on Channel 9 is quite good, but to 

bring the picture into sharp focus, I have to sacri- 
fice contrast, as 1 have to alter the fine tuner. I 
have tried adjusting the oscillator coil and the 
aerial coil by means of the slugs, but to no avail. 
There is no trouble at all on Channel 1, so I am 
reluctant to touch the actual set, in case I spoil 
that, too. -F. G. Burgin (Aylesbury, Bucks). 

We would say that the fault is either in the 
turret or the aerial system, and you may be 
receiving a much weaker ITV signal than the 1 a BBC station provides. This will give a 
dilf erent setting on the AGC line and may alter 
the thput capacity of the controlled valves. We 
advise you to check the PCC84 and ITV biscuits 
in the turret tuner, in addition to examining your 

aerial for possible faults, suspecting particularly 
any diplexer you may have. 

HMV 1842 
Height and width of picture on this set are 

short by some Ilin. when controls are set norm- 
ally, although when the controls are set to maxi- 
mum the screen is almost filled. 1 have moved 
voltage tap 10V with very little difference, so have 
you any other suggestions, please ? -R. Kirkwood 
(Glasgow). 

This could be caused by low H.T. voltage. 
Suspect metal rectifier. Smoothed H.T. should be 
215V. at 215mA. 

PYE FV1 
About half an hour after switching on, the 

bottom of the screen begins to cramp, then folds 
over, leaving nearly 2in. blank. At the same 
time, the top of the picture expands. If I switch 
on and off several times, the picture will gradually 
fill the screen for five or ten minutes before 
cramping again. -T. Palmer (Middlesbrough, 
Yorks.). 

We advise you to replace the ECL80 frame scan 
generator, which is just outside the screened 
compartment below the point at which the EHT 
lead emerges. 

MARCONIPHONE VT173DA 
The picture has started to decrease in width, 

and adjustments of the width control fail to fill 
the screen, merely breaking up the picture. I 
have replaced the B36 and U35, also the metal 
rectifier. -R. T. Bradley (Rugeley, Staffs.). 

Have KT36 checked. or try substituting one 
known to be good. Width control should be 
checked for continuity and resistance; check also 
that the slider is making good contact. Resistance 
R53, which is in series with the width control, 
should also be suspected. 

INVICTA T112 
As the screen brightens, the picture is rolling 

and has to he steadied by means of the frame 
hold control, which is extremely critical. I then 
find I have two images, the top half of the picture 
being superimposed on to the lower half, with 
the frame flyback lines across the whole of the 
screen. -A. Shepton (St. Helens, Lancs.). 

You should check the frame oscillator- output 
valve ECL80, the frame hold control and the 
470KSt (yellow -violet- yellow) resistor wired to 
the centre tag of the control; trace green lead. 
If still defective, suspect frame blocking oscillator 
transformer associated with pins 1 and 2 of the 
ECL80. 

PHILIPS 1726U 
When switched on, the picture lacks height, and 

the corners are turned over. This clears slowly 
to a perfect picture, except that at times the top 
left -hand corner drops slightly. There is no lack 
of brilliance or contrast, although the line hold is 
unstable. The mains voltage in this area appears 
to ailed the hold at peak -load periods. 1 have 
recently fitted an external converter with two 
aerials. Patterning has developed on bath 
channels (more noticeably on ITV) and I 
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wondered if this is due to the two aerial down - 
leads being close ? -F. W. Gibbons (Whitley Bay, 
Yorks.). 

The curled edges are typical symptoms of a 
failing tube, aggravated by residual dampness on 
the tube face and surround. 

The critical line hold may be due to a failing 
ECL80 valve (centre of the time -base chassis) or 
a defective 220K12 resistor to pin 1 of the valve 
base(red- red -yellow). We suggest that you change 
the valve and replace the resistor with one valued 
at 100K12 (brown -black -yellow). 

SOBELL T145 
The picture on above was very unstable, and 

upon examination, I found that smoke was 
coming from valve No. 7 (EF80), which was glow- 
ing very brightly, with blackened connections. Is 
this caused by failure of resistances connected to 
the valve, and what are their values, please ?- 
J. Macnally (Glasgow, C.2). 

We think the valve in question is the video 
amplifier and the components that are burnt out 
are R6l (47K12), which comes from pin 8 to pin 3, 
also R60 (47012) from pin 3 to earth. This may 
well have been caused by the valve developing an 
internal short circuit. Replace these components 
and the valve. 

SOUND RECORDING FROM TV 
I wish to record TV sound on to tape. My 

tape recorder has the necessary inputs, but I 
should like some advice on how to set about 
this. -D. G. Hassell (Sutton Coldfield). 

Use a short length of screened cable (coaxial 
will do), two .01µF capacitors and a suitable out- 
put socket to mount on the rear of the set. Solder 
the inner of the coaxial to the centre tag of the 
receiver volume control, the screening to chassis 
or " low " end tag of the volume control, depend- 
ing upon your television model). Connect the 
capacitors to the socket and wire the coaxial inner 
to the free end of the one connected to the inner 
conductor of the socket, and the screening to the 
free end of the other. The capacitors are to 
isolate the receiver from the socket and tape - 
recorder. 

Whenever leads are taken from a TV receiver, 
they should have capacitors wired in series to 
isolate the mains. 

EKCO T126 
I should be greatly obliged if you could let me 

have details of the functions of all the various 
valves in the set by reference to type and layout. 
-R. H. Harper (Bexleyheath, Kent). 

Right Side. -R.F., mixer, I.F. and video ampli- 
fier valves, all 10F1, except for the first sound 
I.F., which is a 6F15. Vision and sound detectors 
and noise limiters (two). 20D1. Sound output 
IOP13. 

Centre -Sync separator. 20F2; frame and line 
oscillator 20L1. Frame output 6L18. 

Left side. -Line output, 20P1; main rectifier/ 
efficiency diode U801. 

TELEVISION July, 1959 

FERGUSON 996T (SCHEDULE E) 
Quite frequently, I have to replace the video 

detector crystal diode. The original was an 
0A60, but I have used 0A79's. The set also suffers 
occasionally from uncontrollable brilliance. Do 
you think a valve diode would improve matters ? 
-W. Attwood (Sheldon, Birmingham). 

Frequent failure of the crystal diode normally 
denotes a screen to control grid short in the EF80 
video amplifier valve, occurring intermittently. It 
should not be necessary to replace the diode fre- 
quently. The vision interference limiter section 
of the EB9I could be used in place of the crystal 
if desired. Failure of the diode does not cause 
uncontrollable brilliance, but a short in the EF80 
could, as could also vision instability (oscillation). 
This latter can often cause a short in the diode 
also. 

VIDOR CN4218 
I intend to fit a turret tuner to my receiver. 

I have studied the article on page 361 of the 
March, 1958, issue, but if possible I should like 
clarification of the following points. 

(a) To what extent should the circuit of V2 
(EF80) be modified and what are the recom- 
mended values of any resistors and /or capacitors 
which may have to be replaced. 

(b) The grid of VI of the turret tuner is taken 
via a 10k resistor to the A.G.C. line. How 
should this line be connected into the existing 
circuit of my set ? I am in possession of a 
circuit diagram of both the set and the tuner.- 
L. C. Day (London, S.E.14). 

The frequency changer should be modified to 
the extent as detailed in Figs. 3 and 4 of the 
article. The values shown in Fig. 4 would be 
suitable. The turret tuner A.G.C. line should 
be connected to receiver chassis. 

RGD 1757C 
I cannot get the contrast right. The picture 

just stays grey and will not show black and 
white. I renewed the EHT valve EY51 and the 
ECL80 next to the EY5I. This improved the 
picture, but the contrast is far from right. I have 
a cascode pre -amp. for STV channel 10 with a 
PCC84 valve, would it be advisable to add 
another stage e.g., PCF80 valve to it or would 
the TV sound tuner with the PCF80 do the same 
job ? -A. Paterson (Ayrshire). 

This effect may well be caused by a weak 
aerial signal, and while a two -stage cascode pre - 
amp. may assist, if the signal is very weak the 
resulting picture will appear rather " grainy " 
owing to valve noise. It would be desirable if 
possible to improve the I.T.A. aerial system. 

QUERIES COUPON 
This coupon is available until JULY 22nd, 1959, 'and 
must accompany all Queries sent in accord with the 
notice on page 616. 
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GERMAN RADIO, TELEVISION 

AND PHONOGRAPH EXHIBITION 

FRANKFURT /M. 14 -23 AUGUST 1959 

B.B.C. - I.T.V. - F.M. AERIALS 
IU.R.C. (BAND 1). Tele- 
scopic loft. 1916. External, 
S /D. 28/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array, 241-. 5 
Element, 32/6. Wall 
mounting. 3 Element. 33/9. 
5 Element, 41/3. 
COMBINED R.B.C. 
I.T.V. Loft 1 +3 Element, 
41/3. 1 +5 Element. 4819. 
Wall mounting. 1 + 3 Ele- 
ment. 56/3. 1 +5 Element 
63'9. Chimney and mast 

mounting units also available. 
F.M. (RAND 21. Loft "H ") 281 -. 3 Fle- 

'ment loft, 52/8. S,D loft. 128. External 
Silt, 2613. State channel when ordering. 
C.W.O. or C.O.D. P.P. 26. Coaxial cable. 
841. yd. Coaxial plugs. 1,3. Send 6d. 
stamps for illustrated lists. 
K.Y.A. ELECTRONICS (Dept. T.P.) 
3E, 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. 
H .W. FORREST(Transtormers)Ltd. 

Shirley, Solihull, Warwickshire 
Tel.: SHlrley 2483 

MAZDA TRIODES RE - BUILT 
We specialise in Mazda 2 volt tube re- builds. 
No mass production, individual attention 
to each tube. 152, £7 : 121123. £5.1(.0. 
Mullard 12ín. and 19ín., £5: 17in.. £8. Carriage and packing 7,6. You must supply 
a cube either in exchange or your own 
re- built. We do not handle any other types. 
Send by mil only. 

SONCO ELECTRIC 
19. ALLEN 1tOAD, NI /DNESI1t711', 
STAFF'S. 'Phone: Wednesbury 1165 

ALUMINIUM, LIGHT ALLOYS, 

BRASS, COPPER, BRONZE, 
IN ROD, BAR, SHEET, TUBE, STRIP 
WIRE, ANGLE, CHANNEL TEE 

3.000 STANDARD STOCK SIZES 

H. ROLLET & CO., LTD. 
6, CHESHAM PLACE, LONDON, S.W.I 

SLOane 3463 

Works : 

36, ROSEBERY AVE., LONDON, E.C.1 

Branches at Liverpool, Manchester, 
Birmingham, Leeds. 

"No Quantity too Small " 

The book for every television engineer, serviceman and 
enthusiast. For on - the - spot use . . . 

TELEVISION ENGINEER'S 
POCKET BOOK ;dP Hawker 

TELEVISION 

ENGINEERS' 

POCKET BOOK 

THIS new and enlarged edition has been extensively revised 
to meet the practical needs of all concerned with the 

repair and maintenance of modern television receivers. 
Apart from useful basic circuit information and many pages of 

essential reference data on cathode -ray tubes, valves, television 
stations, field coverage maps and transmission standards, it contains 
informative guidance on installing, servicing and aligning Band I 

and Band III receivers. There is a section describing the conversion 
of Band I receivers for I.T.A. transmissions and a comprehensive 
list of intermediate frequencies. 

There are also special sections on servicing equipment, dealing 
with printed- circuit models and projection receivers, aerials and 
interference problems. 

252 pages over 200 illustrations 
Its. 6d. FROM ALL BOOKSELLERS or in case of difficulty I3s. 6d. by post from 
GEORGE NEWNES LTD., Tower House, Southampton Street, London, W.C.2. 

NEWNES 
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SERVICE SHEETS 

TELEVISION SERVICE SHEETS, over 
100 sheets covering 330 popular 
models. 18/8, post free. Send for full 
clptails. All types of Service Sheets 
for sale and hire. Radio, Television, 
Electronics Books, Television Servic- 
ing, 5/-; Radio Servicing. 4/ -. List 
free. HAMILTON RADIO. BCM/ 
DATA3. London, W.C.1. 

SERVICE SHEETS. -1 working day 
delivery. T.V., 4/- ea.; Radio, 
Domestic Electrical Equipment and 
ex- Government Equipment. 3/. ea., 

on 
all smakesagand types, 2/- 

Files 

postage. Manuals for hire and sale. 
List 11 -: s.a.e. with inquiries, please. 
SULTAN RADIO, 23b, Albert St., 
Tunbridge Wells, Kent. 

SERVICE SHEETS and Manuals for 
sale from 1/- ea.; Radio and Tele- 
vision. List 1/ -; s.a.e. with inquiries. 
please. GLOBE SUPPLIES. BCM/ 
Electrique, London, W.C.1. 

SERVICE SHEETS, Radio, T.V., 
5.000 models. Lists 1/ -. S.A.E. 
enquiries. TELRAY, 11, Maudland 
Bk., Preston. 

SERVICE SHEETS, Radio /TV for sale 
from 1/- each. List free. J. 
PALMER, 32. Neasden Lane. N.W.10. 

SERVICE SHEETS. -We have the 
largest stock of Radio and T.V. Ser- 
vice Sheets in the country for sale 
at 4/- each, and for hire. Why 
tolerate delay in obtaining service 
sheets when we will despatch by 
return? List 1 / -; s.a.e. with enquir- 
ies, please. S.P. DISTRIBUTORS, 11, 
Old Bond St., London, W.1. 

SETS & COMPONENTS 

TELEVISION BARGAINS, 12in. from 
£9, 14in. from £18, 17in. from £25. 
TYLER TELEVISION, 63. Lee High 
Rd.. Lewisham, S.E.13. (Lee 5979.) 

MAKE YOUR OWN AERIALS with 
our fully machined parts. Example: 
full kit of ready to assemble parts 
for 5- element array, plus Mt. mast 
and universal clip, 35/ -, post paid. 
Get our full lists and Aerial Data 
Chart for 1/- postal order. SKYLINE 
WORKS.' Burnsall Rd., Coventry. 

T.V. TUBES, rebuilt. 12in.. £6; 14in. 
and 17in., £7; 6 months' guarantee. 
Send for list. Dealers supplied. 
Aerials and Co -ax, cheap. H. CLAY- 
TON & CO.. 1, High St.. Chalvey, 
Slough. (Tel.: 21860.) 

TELEVISION TUBES 
NE11' TV TUBES 

12" MW 31-74 
14" MW 36-24 
14° AW 36-21 
17' MW 43-64 
17" MW 43-80 
21" MW 53-80 

£ s. 

... S 1 

... 10 

... 15 

FULLY Rebuilt TV Tubes 
12" MW 31 -74 ... ... ... 
14" MW 36-44 ... ... ... 
17" MW 43-64 ... ... 
21" MW 53 -20 ... ... 
12' CRM 123 ... ... ... 
14' CRM 142 ... ... ... 
15" CRM 152 ... ... ... 
17' CRM 171 ... ... 
21' CRM 212 ... 

Carriage on all tubes 10 / -. 

4 0 
4 10 
5 0 
7 15 
5 0 
5 10 

7 Ó 
7 15 

CATHODE -RAY TUBE SERVICE 
35, Broomwood Road, St. Paul's Cray. 

Orpington 21285. 

Television Classified Advertisements July, 1959 

RATES : 4/- per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. U- extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, `Practical Television," 
Tower House, Southawpton St., 
Strand, London, W.C.2. 

SETS & COMPONENTS (continued) 

NEW TUBES 
with 2 years' full guarantee 
12 inch Type MW ... £10.10.0' 
14 inch Type MW ... £10.10.0 
17 inch Type MW ... £12. 0.0 
17 inch Type CRM ... £13.10.0 
Equivalents Mullard, Ferranti 
Cossor, Brimar, etc., etc. Nominal 
carriage charge. 5 -. 

LINE OUTPUT 
TRANSFORMERS 

DIRECT REPLACEMENTS for 500 
sets. State make and Model No. 

S.A.E. with enquiries. please. 

WESTWAY RADIO 
5, Westward Way, Harrow, 

Middlesex. 

H.M.V. 151N., English Electric 15ìn., 
Ultra. etc.. Televisions not working. 
originally £175 each, £51101-, 
TOMLINS. 127, Brockley Rise, Forest 
Hill, S.E.23. 

THOUSANDS OF SPARES : Trans- 
formers. Coils, Valves. Tubes, cheap. 
from dismantled radio, television 
sets 1938 -1958. We may have what 
you need. 9 -19in. Projection Tubes. 
301 -; 12- 14ín., £31101 -: 17in.. £5. 
All picture tested! EF80. EF91. EB91. 
3/8. Obsolete sets our speciality. 
Write, phone, call. " ST. JOHN'S 
RADIO," 156. St. John's Hill. S.W.11. 
(BATtersea 9838.) 

SELLING UP, -Must clear good Tele- 
visions, Cabinets, Tubes. Valves, 
Tuners, Converters. Chassis. Com- 
ponents, Loudspeakers. Service 
Sheets, etc. Genuine opportunity. 
Your price. PHILLIPS, 8. Fettes 
House, N.W.S. (PRI 7085.) Sundays, 
evenings. 

BUILD YOUR OWN, STEREO. With 
our full kit of parti and simple in- 
structions. 4 valves. 34 watts. Send 
stamp for details of this and other 
quality kits. We operate an efficient 
mail order service for TV and Radio 
Components. R. J. HULBERT, 211, 
Gander Green Lane. Cheam, Surrey. 

Save 30% on all outdoor aerials and fittings. 
Example : Double Five Array costs only 
70/ -. Self- contained Band HI Pre- ampli- 
fiers only 60/ -. Converters 100 /- com- 
plete. Turret Tuners 94/- complete. 
Fringe Area Super Low -loss Co- axial. 
1/4 yard. T.V. Tubes Rebuilt at keenest 
prices. Free Pass'nger Train Delivery all 
parta U.K. Also Revacuumed ones at lowest 
prices, all ex- stock. Tubes delivered in 24 
hours all parts U.K. S.A.E. for Full Lists. 
G. A. STRANGE ( hippe ham a Wi; á. 

Tel.: Marshfield 238. 

SETS & COMPONENTS (continued) 

VALVES (secondhand): PL81, PY82, 
PY81, PCF80, PCC84, ECL80 and 
Tubes. Please send s.a.e. for lists, 
to D.E.S., 63, Dockar Rd., Northfield, 
Birmingham, 31. 

CHASSIS 
Made drilled and punched to your design, 
any metal. Single or quantities. 
Standard sizes 18 s.w.g. aluminium, 211n. 
deep, undrllled, 6 x 4, 4/- : 71 x 51. 5/6 
101 x 71, 8/8; 12 x 8, 8/ -; 14 x 9, 11 /, 
Flanges, 1/- extra. Plus postage 1/ -. 
Latest Collaro 4 -spd. Autochangers, 47'10/ - 
Post 4/6. 

BOWERS ENGINEERING 
209a, Hertford Road, Edmonton, N.9 

110 Ward 2231 

800 BARGAINS. Send stamped ad- 
dressed envelope for free list. W. A. 
BENSON, 136, Rathbone Rd., Liver- 
pool, 15. 

WE HAVE large Stocks of pretty well 
all TV Components, Valves and 
Tubes, at much lower than standard 
prices, especially for old type receiv- 
er:. CUTTRISS LIMITED, Birming- 
ham, 1. 

RESISTORS, mixed values, 6/- per 
100. 4 B.A. Screws, 1 4in., lin., /in., 
7 /16in., C.H. and C.S.. brass and 
steel, 16 /- a 1.000. mixed. Telephone 
Line Amplifiers, £10 each. F. 
TAYLOR, 67, Back Abbey Road, 
Blackpool. 

CATHODE RAY TUBES repaired and 
distributed by B.H.P. DISTRIBUTORS 
(LONDON) LTD., 379, Staines Rd., 
Hounslow. Middx. 12in _17ín., £7; 
21in.. £10/13/4; all tubes carry a 9 
months' written guarantee. Trade 
discount 255. 

SALVAGED VALVES 
All at 2/6 each 

EF91 PCF80 U309 
DHT7 PCC84 B36 

E1391 PY81 KT36 
51329 & Many Others 

Minimum Order M. S.A.E. for List. 
All Valves Tested on Mullard High Speed 
Valve Tester. C.W.O. to- 
ARION TELEVISION, 4 Masted Rd., 8.E.15. 

NEW TUBES, 12 -month guarantee. 
12in.. £9; 14ín., £11/15/ -; 17in., 
£12/15/ -; 21in., £171151 -; carriage 
and insurance paid; s.a.e. with all 
enquiries. RELIANCE ELECTRICAL 
SERVICES. 124, Salmon St., London, 
N.W.9. (COL 6842.) 

YOUR GUARANTEE TO 
CHEAPER VIEWING 

Renfrew Electronics, Anderson 
Drive, Renfrew. 

Phone Number REN 2642 
17" Mazda Tube with new American 

Gun -mbunt ... ... ... £7.15.0 
14' Mazda Tube with new American 

Gun -mount ... ... ... ... £8.10.0 
17' Mullard Tube with new Ameri- 

can Gun -mount ... ... ... £7.15.0 
14" Mullard Tube with new Ameri- 

can Gun -mount ... ... ... £6.10.0 
For the First Time available from us : 
17" Mullard Tube with new Mullard 

Gun -mount .. £8. 5.0 
14' Milliard Tube with new Milliard 

Gun -mount . ... ... ... £7. 5,0 
One year's Guarantee. 

Cash with Order ; 7/6 allowed on old tube 
returned in carton supplied. Dealers' 

Inquiries invited. __.. 
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SETS & COMPONENTS (continued) 

C. EDWARDS 
1070 HARROW ROAD, 

LONDON, N.W.I0 
LADBROKE 1734 

Offers 
S/H T.V. in 

First -class 
Condition 

12in. E6. 0. O. 
I4in. f12. 0.0. 
I7in. L17.10.0. 

(all 5 channel) 
x-10/- carriage 

Guaranteed 
tubes, all sizes, 
12' 14" 17 ", LS ea . 

in stock: PYE, FERGUSON, EKCO 
CASH ONLY. 10 /- Carna ;e. 

Trade Enquiries Welcome 

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. 

EDUCATIONAL 

EASY MATHEMATICS. -Course 21/- 
for Radio /TV. Write: TUTORIALS, 
200, Buchanan St.. Glasgow, C.1. 

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." 
iournal. sample copy 2/ -. 6.000 Align- 
ment Peaks for Superhets. 6/9. 
Membership and Entry Conditions 
booklet 1 f -, all post free from the 
SECRETARY, I.P.R.E.. 20. Fairfield 
Road. London. N.8. 

EDUCATIONAL (coni Hued) RADIO 

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, 71. Kingsway 
(Dept. 516). London. W.C.2. 

BRADFORD INSTITUTE OF 
TECHNOLOGY 

Principal : E. G. Edwards. Ph.D.. B.Sc., 
F.R.I.C. 

A Sandwich Course for 
DIPLOMA IN TECHNOLOGY 

IN 
ELECTRICAL ENGINEERING 

will commence in 
January, 1960 

(Arrangements will be made to accept 
students for industrial training in 

September, 1959.) 
Further details and application forms for 
the course may be obtained from the 
Registrar, Bradford Institute of Tech- 
nology, Bradford, 7- Telephone No. 28837. 

W. H. LEATHEM, 
Clerk to the Governors. 

"HOW AND WHY" of Radio and 
Electronics made easy by a new, non - 
maths. practical way. Postal In- 
struction, based on hosts of experi- 
ments and equipment building. 
carried out at home. New Courses 
bring enjoyment as well as know- 
ledge of this fascinating subject. 
Free brochure from: Dept. P.T.12. 
RADIOSTRUCTOR, 46, Market Place. 
Reading, Berks. 

BUILD YOUR OWN HI -FI at home! 
At last, for reasonable cost -the 
chance to make your own quality Hi- 
Fi Audio Equipment and to gain the 
knowledge to service and maintain 
it. Free brochure from: Dept. 
P.T.20. RADIOSTRUCTOR, 46, 
Market Place. Reading, Berks. 

SITUATIONS VACANT 

g_R 
Telecommunications 

C^""")61 

s,1GLAND 

require 

TESTERS 
at 

HAVERHILL in SUFFOLK 
The Company is engaged in manufacturing a wide range of 
electronic equipments. 
Applicants should have had a minimum of three years' 
practical experience in industry or have served in H.M. 
Forces as Wireless /Radar mechanics, 
The Factory is a modern one in a rapidly expanding market 
town. HOUSES are available for suitable applicants. 
Applications, giving full particulars of past experience, should 
be made in writing to :- THE PERSONNEL MANAGER, 

PYE TELECOMMUNICATIONS LTD. 
Newmarket Road, Cambridge 

AT LAST VHF/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. 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. 
Brockley Rise, London, S.E.23. 

WANTED 

A PROMPT CASH OFFER for your 
surplus Brand New Valves. Speakers, 
Components, Test Instruments. etc. 
R.H.S., 155, Swan Arcade, Brad- 
ford, 1. 

IMPORTANT ! New Valves and 
Metal Rectifiers wanted, state price. 
Same day payment. ROBERT, 414, 
Whitefoot Lane, Bromley, Kent. 

NEW VALVES WANTED, EY51, 
ECL80, PCC84, PCP80, PCL83. PL81, 
PCL82, PY81, R19, U801, 30P4, etc. 
Best cash prices by return. DURHAM 
SUPPLIES, 175, Durham Rd., Brad- 
ford, 8, Yorks. 

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.i 

FOR SALE 

100 BAYS of brand new adjustable 
steel Shelving, 72in. high x 34in. 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. Lancs. 
(Tel.: 69018.) 

ASTOUNDING VALUE, -9in. Tele- 
visions, 45/-; 12in. Televisions, 70 / -; 
14in., £8/10/ -: 151n., £6/10/ -; 17in.. 
£14. Complete but not guaranteed 
working; as received in part ex- 
change. TOMLINS 127. Brockley 
Rise. Forest Hill. London. S.E.23. All 
famous makes available: carriage 7 6. 

VALVES. Condensers. Record Chan- 
gers and Players. Cabinets. Ampü- 
fiers. Speakers. etc.. etc. Send for 
free list to: H. F. JAMES. 21. Clare- mont Rd.. Twickenham. Middx. 

ASSORTED RESISTANCES 10!- gr.. your choice 12/- gr., 1/6 p. and 
p. Send for list of components 
available. LEDSHAM TRADING CO.. 
Ledsham. Wirral. 

SATISFACTION ASSURED. - 12in. 
Televisions. £91101 - 14in. £18; I7in.. £19/10/ -. Write for quotation. 
stating requirements. We guarantee 
satisfaction. TOMLINS. 127, Brockley 
Rise. Forest Hill, S.E.23. 

NEW VALVES, makers original car- 
tons: no secondhand junk. EY51. 9/6; 
ECL80, EY86, PCL83, U26, 11/8; PY32. 
12/6; PL81. 13/ - N339, U25, 13/8; 
6CDSG, 20P4. 18'6; U801, 19/8. No 
callers. STEVENSON, 653, Maryhill 
Rd.. Glasgow. 

VALVES, new, boxed, guaranteed. 
ECL80 10/-, EY51 12/-, EY86 11/3, 
PCC84 101 -, PCF80 11/.. PY82 7 (9, 
U25 12/8, PL81 14/ -, DK96 9/0. 
CHAPPELL. Union Rd., New Mills. 
nr. Stockport, Cheshire. 
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FOR SALE (continued) 

VALVE CARTONS at keen prices. 
Send 1/- for samples and list. J. Sr A. 
BOXMAKERS, 75a, Godwin St., 
Bradford. 1. 

1,000 TELEVISIONS, all makes, from 
£3 working, 10 /- not. Callers only. 
9 till 6. including Sats. 39, White- 
horse Lane, Stepney, London. 
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 mogt 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. 
SPECIAL OFFER. - Famous Pye 
Invicta 12ín., 13 channel, Televisions 
I without tubes or valves), £21151 -. 
otherwise complete. Each one with 
walnut cabinet and Pye 13- channel 
turret. TOMLINS, 127. Brockley 
Rise. , Forest Hill, S.E.23. 
SERVICE SHEETS; also Current and 
Obsolete Valves for sale. JOHN 
GILBERT RADIO, 20, Extension, 
Shepherds Bush Market. London, 
W.12. ¡Phone: SHE 3052.) 

RES /CAP. BRIDGE p.37!2,. 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. VP) 
Raleigh Mews, Raleigh Street, Nottingham 

VALVES 
SAME DAY SERUICE 

NEW! TESTED! GUARANTEED! 

SETS 
1R5, 1S5. 1T4, 3S4, 3V4, DAF91, DF91, DK91, DK92, DL92, DL94 any. 4 for 27/8 
DAF96, DF96, DE96. DL96 .. ... .. ... ... ... 4 for 32/6 
6K7ß, 6K8ß, 6Q7G, 6V6G, 6X50 or 5Y3ß ... ... ... ... ... 5 for 27/- 

A7GT 14/8 
D5 9/6 
HSGT 10/- 
N5GT 10/- 

7/6 
164 9/- 

S5 7/6 
813 

1U5 818 
3A5 10/6 
3Q4 8/6 
3S4 7I8 
3V4 8/- 
5U4G 6/8 
5V4G 111- 
5Y3GT 7/8 
5Z4G 9/8 
6AL5 6/8 
CAMS bl. 
6AM6 419 

7/- 
6AAT`6 7/3 
68A6 7/6 
BBE6 7/- 
6BH6 8/- 
6BJ8 7l- 

7/- 
6CD6G 26/9 
6F1 14/8 
6F6G 8/8 
8F13 12/8 

17/6 
G 6 3/8 

6K7GT 6/- 
8/9 

6L1ß 16/9 
6L18 12/3 

6Q7G 8/- 
6Q7GT 9/6 
6SL7GT 7/- 
6SN7GT 8/6 
6U4GT 11/- 
6V6G 8!- 
6V6GT 716 
6X4 8/8 
6XSG 81- 
6X5GT Bi- 
757 S'- 
7C5 8- 
7C6 8- 
757 8- 
7S7 9 9 
7Y4 8- 
lOCl 14! 8 
10C2 17/8 
lOFl 17/8 
10F9 10.8 
1OP13 15/9 
12AT7 91- 
12AU7 7/8 
12AX7 Si- 
12BA6 8/- 
12K7ßT 8/8 
12KBGT 1216 
12Q70T 8/6 
1213 7/6 
17Z3 7/6 
19AQ5 7/8 
20F2 17/6 
20L1 17/8 
21A6 13/6 
25A6G 11/- 
2514G 9/- 
25Z6GT 9/6 

3001 8/- 
30L1 8/- 
35L6GT 10/- 
35Z4GT _8/6 
3515GT 8/6 
43 12/8 
50CD6G 28/9 
50LBGT 9/9 
AZ31 9/8 
B36 15/8 
CL33 11/6 
D77 5/8 
DAC32 10/- 
DAF91 7!8 
DAF96 8/6 
DCC90 10/8 
DF33 10/- 
DF9I BIS 
DF96 8/6 
D506 8/6 
DHTT 7/3 
DK32 14'8 
DK40. 181- 
DK91 7/8 
DK92 8/8 
DK96 8/8 
DL33 9/- 
DL35 12/3 
DL92 718 
DL94 8/- 
DL96 8!8 
EABC80 7/9 
EAF42 918 
EB91 5/8 
EBC33 7/- 
EBC41 9/8 
EBF80 8/9 

EBF89 8/9. 
EBL21 20/6 
ECC81 8/- 
E0082 7/6 
ECC83 81- 
ECC84 9/8 
ECC85 9/6 
ECF80 11/6 
ECF82 11!8 
ECH21 17/8 
ECH35 8/9 
ECH42 9/6 
ECH81 6/8 
ECL80 10/8 
ECL82 11!8 
EF39 518 
EF41 9!8 
EF42 1118 
EF80 6/6 
EF86 11I8 
EF89 BI- 
EF91 4/9 
EF92 5/- 
EL33 101- 
EL38 21/6 
EL41 8l- 
EL42 10/6 
EL84 8/9 
EM80 9/8 
EM81 9/6 
EM84 13/6 Oki- 
EY86 11/8 
EZ40 7/8 
EZ41 9/6 
EZ80 7/9 
EZ81 8'6 

FW4/500 9/6 
GZ32 9/- Kr= 7/ 

- KT 41 14/6 
KT61 10/- 
ET/63,71 

8/8 
I2/6 

KTW61 g/- 
111114 6/- 
541.114 9/- 

1Ef8 N18 8!8 
N162 1218 
PCC84 8/- 

1718 
PCF80 8!- 
PCF82 10/6 
PCL82 10/6 
PCL83 1218 
PCL84 15/- 
PENA4 11/- 
PEN36C 9/6 
PEN45 12/6 
PEN46 6/- 
PL36 141- 
P138 2118 
PL81 12/8 
P1-82 8/8 
PL83 9/6 
PY32 16!- 
PY80 

1//6- 
PY82 
PY82 8/6 
pZ30 17/- 
SP61 3/6 

'U25 13/3 
:U26 12/6 
U50 716 
U52 6/6 
U76 6/6 
U78 6/9 
UABC80 9/- 
UAF42 9/6 
UBC41 8/6 
UBF80 9/6 
UBF89 9!8 
UBL21 20/8 
UCC84 17/- 
UCC85 9/- 
UCF80 18/8 
UCH21 20/6 
UCH42 91- 
UCH81 9l8 
UCL82 131- 
UCLB3 14/3 
UF41 9/3 
UF89 9/- 
uL41 . 81- 
uL44 21/6 
UL84 8/8 
URIC 9/6 
UU6 10/8 
11y1N 1218 
UY21 14/- 
UY41 .71- 
UY85 7/6 
VP4B 9/6 
VP41 6/? 
W76 6/6 
WTT bl- 
177 4'9 

READERS RADIO Postage 6d. per valve 
extra. 

Any Parcel insured 

24, COLBERG PLACE, STANFORD HILL, 
Against sd i° sit . extra. 

LONDON, N.16. STA. 4587 Any C.O Dtrá 
arcel 2/6 

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 
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FOR 25 YEARS THE BEST 
ELECTRIC SOLDERING IRON 

RELIABLE SPEEDY 
LONG- LASTING 
Leaflets on request from: 
W. T. HENLEYS 
TELEGRAPH 
WORKS CO. LTD. 
Engineering Sales 
Department, 
59 -62 High Holborn, 
London, W.C.r 
Telephone: CHAncery 4361 

65 watt round pencil bit illustrated) 

Quality ¡"Tubes 
NOW AT 
GREATLY 
REDUCED 
PRICES 

VIDIO 

New price lists for 
Vidio rebuilt C.R. 
Tubes are now avail- 
able on request. All 
tubes fitted with 
new Electron Gun Units 

I '. 

and delivered im- 
mediately, carriage free in the U.K. 

7 MONTHS GUARANTEE 
For full details write or call : 

VIDIO REPLACEMENT CO. 
HALES STREET, DEPTFORD HIGH STREET, 

LONDON, S.E.8. 

Telephone : TlDeway 4506 

TELEVISION 625 

ADVISORY SERVICE 
We offer a complete before and after sales service. Our 
advice is ALWAYS available and freely given, BUYING ar 
NOT! 
Whether expert or novice, let our extensive experience 
ensure your success. 

AERIALS 
An even wider range We select the ever -popular I.T.V 
add -ons to illustrate our bargains. 
5 ELEMENT. Complete with universal clamp and standoff 
arm. Still unbeatable, 39/6. Also at 45/ -. 
8 ELEMENT. As above. 51 /6. Also at 62/6. 
Easifx. All aerials pre -assembled and collapsed for transit. 
Easimod. All single aerials can be modified to " double " 
arrays if desired. 
Tokiteasi ! DO be careful on the roof. DON'T wear crêpe soles 
in wet weather. (Better still, wait for good weather.) 
NOTE. -Efficiency and gain of aerials depends on number of 
elements, spacing, siting, etc., and hardly varies with PRICE 
which concerns finish, long -term durability and patent 
assembly methods. DO write us for aerial advice if in doubt. 

CABLE & ACCESSORIES 
CO- AXIAL. Hi- grade, low loss, suitable all normal purposes. 
Expanded polythene type. 8d. per yd. any length. 
SEMI- AIRSPACED. A " must " for long runs in fringe areas. 
(" Don't spoil the ship." etc.) 1/6 per yd. any length. 
DIPLEXERS (Junction boxes). Indoor type, 10/3. Outdoor 
type, 13/ -. 
IF- IN- DOUBT. Use a separate downlead for I.T.V. with a 
skirting board " diplexer " if necessary. 

I.T.V. CONVERTERS 
WE ARE CONVERSION SPECIALISTS. Our 

supplementary advice ensures success. Many appreciative 
letters from all parts. 
Still available . CYLDON, BRAYHEAD and CHANNEL 
converters and turret-tuners at VERY FAVOURABLE PRICES 
Write for advice and quote, giving make, model no. and local 
channels. 

BARGAIN OF THE MONTH 
VALVES : Types PCC84, PCF80, ECC84, ECF80. Per pair, 
new, boxed, Mulard or Brimar, CI post free. 

C.R.T. " RE-NU " KITS 
Give that ageing tube a new lease of life ! 

Reactivate as per our simple advice. 
Booster available but not always needed. 
18 months of good extra viewing quite common. 
Complete kit, with reactivation advice and multi -purpose 
transformer, leads, etc., 37/6, pkg. /postage 2/6. 
BETTER THAN BRUTE -FORCE BOOSTING! 
RADIO KITS (F.M. /V.H.F.) 

Our DO -IT- YOURSELF radio. Again, after many tests, we have 
selected the famous Cossor 701K. 
Everything except the cabinet for a 6 -valve V.H.F. /F.M. radio. 
Pre-aligned R.F. and I.F. stages. (Expensive test gear not 
required.) 
IOin. Elliptical loudspeaker. 
Illustrated construction manual plus our Supplementary Advice. 
LIS.15.0 tax paid. 

VALVE KITS FOR YOUR TV 
Save hours of fault -finding. Clear 90% faults. 
One off, each type. Guaranteed valves, tested prior to despatch 
and very carefully packed. 
Complete with TV Fault -finding Guide and advice on your TV. 
Standard Kits : £5.0.0 post free. (If non- standard, favourable 
quote by return.) Why pay repair bills t (State make and 
model number.) 

TERMS OF BUSINESS 
Cash with order or C.O.D. (2/6 extra). 
Extended credit on more expensive items. Write to us in 
confidence. 
Packing and carriage 1/6. Above £5 free, except aerials 
(SeL, 2/6 ; 8eL, 3/6 ; Others, 5 /..) 
If in doubt or if needing advice WRITE US FIRST. 

(Our catalogue now available -6d. stamp.) 

WILSON 
213 STAPLETON ROAD, BRISTOL 5 

TEL. 58150 (day), 57819 (night) 
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EDDY'S (Noltm.) LTD. 
DEPT. P.T. 

172 ALFRETON ROAD 
NOTTINGHAM 

ACOS CRYSTAL PICK -UPS. Turnover 
head (2 sapphire styli), 29/11. Post 2/6. 
TRANSISTORS. Yellow /Green Spot, 6/11. 
R.F. Yellow /Red Spot, 13 /II. Post 6d. 
SUB MINIATURE TRANSISTORS 
CONDENSERS. 1.6mfd., 5mfd., 8mfd., 
16mfd., 25mfd., 32mfd., 2/6. Post 6d. 
MORSE TAPPERS. Plated contacts, 
adjustable gaps, heavy duty, good quality. 
Special price, 3/6. Post, etc., 9d. 
GERMANIUM CRYSTAL DIODES, 
1/- each ; 10 /- dozen. Post 4d. 
JACK PLUGS. Standard type, I /II. 
Post 6d. 
NEON MAINSTESTER /SCREW- 
DRIVERS. 4/6 each. Post 6d. 
THROAT MIKES, 1 / -. each. Post 6d. 
Can be used for electrifying musical 
instruments. 
CONDENSERS. Tubular wire end (not 
ex- Govt.), 8mfd. 450v., 1/9 ; 8 -8mfd. 450v., 
2/9 ; 16mfd. 450v., 2/9 ; 16 -16 450v., 3/9 ; 

32mfd. 450v., 3/9 ; 32 -32 350v., 4/- ; 16-8 
450v., 3111. Post 9d. 
DIMMER SWITCHES. Ideal for train 
speed regulators, I/11. Post 6d. 
MINIMOTORS. For model makers. 
High speed. 1!, to 6, 8/6. Post 1 / -. 
DYNAMOTORS. 200v. D.C. to 12v. 
D.C. Ideal for train sets, 19/11. Post 2/6. 
CONDENSERS. Metal can 50- S0mfd. 
400v., 5'6 ; 100- 200mfd. 275v., 9/6. Post 1/.. 
MIDGET CONDENSERS. 25 x 25mfd. 
Size I inch, 1 /3. Post 4d. 
RECTIFIERS. Contact cooled. 250v. 60ma. 
8/6. R.M.I, 4/9. R.M.3, 7/6. R.M.4, 15/6. 
R.M.S, 19/6. Post I / -. 
GUITAR PICK -UP. "The Plectro" 
Super Hi -Fi non -acoustical. Universal 
fitting. 3in. x Itin. x 'ein, High quality 
output. Complete with lead and plug. 
Full and easy instructions, 39 /II. Post 1/- 
B.S.R. MONARCH 4 -SPEED AUTO- 
MATIC CHANGER. Type UA8 100 -250v. 
A.C., £6/1916. Carriage 5,' -. 

ALL ABOVE ARE NEW AND 
GUARANTEED 

NEW AND SURPLUS 
GUARANTEED VALVES 

ALL TESTED BEFORE DESPATCH 
AZ I 12/6 PCC84 8/6 6F33 5/6 
AZ3I 9/6 PCF80 9/- 6H6MET 2/6 
CY3I 12/11 PL82 8/6 6J5G 2/11 
DAF96 8/6 PL83 9/6 6J5GT 3/11 
DF96 8/6 PZ30 9/6 6K7G 2/6 
DK96 8/6 UCH42 9/- 6K8G 6/11 
DL96 8/6 UL4I 8/6 6P28 II /- 
DM70 7/6 UY4I 7/11 6SA7M 7/- 
E1391 4/6 Z66 9/6 6SG7M 7/- 
ECC81 6/- IRS 7/6 6SN7GT 5/- 
ECC82 7/- ISS 6/6 6V6G 5 /II 
ECC83 8/- IT4 S/6 6V6GT 6/6 
ECC84 9/6 3Q4 7/6 6X5GT 6/6 
ECC85 9/- 3S4 7/6 25A6G 9/6 
EF36 2/6 3V4 8/6 25Z4G 8/6 
EF37 4/6 5U4G 6/6 90AV 4/6 
EF80 7/6 6A7 12/6 18527 16/- 
EF86 13/6 6AG5 5/- 807 (B) 3/9 
EF9I 5/- 6ÁM6 5/- 807 (USA) 
EL84 V- 6B8G 2/II 5/6 
EL85 9/6 6BA6 6/- 954 1/6 
EZ80 8/6 6B)6 6/6 955 3/11 
EZBI 8/6 6C4 4/6 956 2/6 

KT33C 8/6 
TIC 7/6 

6CH6 9/6 9001 4/6 
6F1 9/6 9004 4/- 

N78 11 /- 6F13 9/6 9006 4/- 

Any parcel insured against damage in 
transit for only 6d. extra per order. All 
uninsured parcels at customers' risk. 
C.O.D. or C.W.O. only. S.A.E. with all 
enquiries. Postage and packing 6d. per 
valve extra. Trade enquiries invited 

BRITISH 
TRANSISTOR 

MAN UAL 
More than 160 types of British tran- 
sistors : maximum ratings, working 
characteristics, equivalent values, cut- 
off frequencies, etc. Each type has its 
own diagram showing capsule shape, 
dimensions and base wire coding. 

by E. N. Bradley. 
Postage 1/- 

'PRACTICAL ROBOT CIRCUITS, 
by A. H. Bruinsma. 17/6. Postage 9d. 

TV FAULT FINDING, a Data Pub. 
5/ -. Postage 6d. 

RAPID TV REPAIR, by G. Warren 
Heath. 23/ -. Postage 1 / -. 

A BEGINNER'S GUIDE TO 

or 6d. 
by F. ). Camm. 7/6. Postage 

6d. 
THE RADIO AMATEUR'S HAND- 

BOOK, by A.R.R.L. 1959 ed. 32/6. 
Postage 1/9. 

RADIO VALVE DATA, by WW. 

110' 
6th ed. 5 / -. Postage 9d. 

THE MODERN BOOK CO. 

of British and American Technical Books 

19 -23 PRAED STREET, 
LONDON, W.2. 

Phone : PADdington 4185. 

Open 6 days 9 -6 p.m. 

BRITAIN'S LARGEST STOCKISTS 

SUPER -VISION LIMITED 
Every Item Brand New and 
Guaranteed at Low Prices 

VA 1/ MILDEW.. 
Int. Octal 4d. each. 07G 4d, each. B9A 
6d, each. CER. B9A with screen. L9 each. 

CONDENSERS 
2 to 100 pF., 5d. each. 220 -5.000 p8'.. 7d. 
each. .01 to .1, 8d. each. 
RESISTANCES 
Variable T/V type pots. 3K, 5K, 25K and 
1M. 2/8 each. 

EGEN SLIDER TT PI: 
3K, 5K and 25K. 19 each. 
VOLUME CONTROLS 
5M, 219 each. 5M with DPS switch, 

4/3 each. 
ELECTROLYTICS 
60/100 mfd., 5/8 each. 32 +32 +16 mfd., 350 v., 
818 each. 
Clips, 3d. each. 50 mfd., 12 v., 8d. each. 

AUTO TRANSFORMERS 
50 w. to 1,000 w.. from £1.10.0 to £9.0.0. 
D.C. /A.C. 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. -210 v. A.C. 20 w. shaver con- 
verter, £3.18.0. 
12 v. D.C. -230 v. A.C. 40 w. convertef for 
radio, etc., £8.10.0. 
12 v. D.C. -210 v. A.C. 80 w. converter for 
tape recorder, £12.15.0. 

Other types available. Send for List. 
Please include sufficient to cover Postage. 

SUPER -VISION LIMITED 
136, High Street, Teddington, 
Middlesex. KINgston 4393. 

59 Gns.-` 17' 

A full specification 17ín. Tele- 
vision Receiver to Spencer - 
West standards now available 
at your Dealers. Remarkable 
performance and priced at 59 

Gns. only, complete. 

For Leaflet apply to :- 
SPENCER - WEST LTD. 

Quay Works, Great Yarmouth 
Nortolk 

Phones: Works 4794; Sales 3009 

Grams: Spencer -West, Great Yarmouth 

COVENTRY RADIO 
LTD. 

189/191, Dunstable Road, 
Luton 

If you are unable to visit us at 

Luton, why not send for one 

of our 
" HI -FI " CATALOGUES ? 

Price 1 / -, plus 6d. postage. 

70 pages and listing over 300 

items. 

s 

Also now on sale : " THE 

GRUNDIG BOOK." 
Price 12/6, plus Ij- postage. 

The owner of any make of tape 

recorder will find this book 

an essential for successful re- 

cording. 

LUTON'S HI -FI CENTRE 
Telephone : Luton 7388/9. 
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Now. .. 
NXP 

PREVIOUS IENCE N E ED I 
TECHNICAL 

PRACTICAL 

EQUIPMENT 

n your own home , LEARN 

GIVES Y0i1 A RYAL 
gORATO 

TRAINING 

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 " 

We 
"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 Subject or Exam 
sent to you quite free of charge. sig UUU NUN IN En MI 

RA 
"The trained electronics tG Gum o L` I ( C.o 

I Vi .rv / engineer has a great 
career ahead of hint." Valuable FREE Book shows how E.M.I. 

TR 
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 H.M.I. Institutes you will be in the hands of specialists 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. 
Definitely Guarantee 

FREE BOOK - POST NOW ! 
i 

1 

Please send me a free copy of your Guide 
to Careers in Electronics. 

NAME 
ADDRESS 

EeMe/e /NST/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. 

(DEPT. T.7) 

* AMATEURS' MUSTS * 
SPEAKERS Sin. P.M. 5/9. Limited quantity of these modern 
type speakers. All tested, have a slight cone fault that is repaired. 
Not affecting the quality. Post on I, 2/6 ; 2, 3/6. 
SPEAKERS Bin. P.M. 8/9. Ideal for kitchen or bedroom. With 
o.p. transformer, 10/ -. P. & P. 2/9. Suitable for stereo. 
6)in. SPEAKER, 12/6. Std. matching to any receiver. 2 -5 ohms. 
P. & P. 2/6. 
ELLIPTICAL SPEAKER, 19/6. Brand new. 4in. x lin. P. & P. 
2/6. 
RELAYS, 2/9. Double pole, D /throw. 12 volt. P. & P. 1 / -. 

RELAYS, 5 /6. Double throw, four pole. 
12 volt. P. & P. 1 / -. 

2 GANG CONDS. Miniature, 2/6. 
500 +500 and 30 +30. P. & P. 1/3. 

TUNING CONOS., 2/6. Regentone. 
New, std. size. 500 +400. P. & P. 1/3. 

2 GANG CONOS., 2/6. Plessey. A.M./ 
F.M. Std. size. P. & P. 1/3. 

GANG COMM., I /9. Std. size. 2and 3 

gang..0005.Salvage guaranteed. P. & P. 1/3. 

219, ILFORD LANE, ILFORD, P61 

ESSEX. Tel.: ILF 0295. ECLeo 
ALL at * VALVES * EL32 7/9 

ALL AT 5Z4 

5F12/9 
6BA6 

EF9I 
6L6G 
U U7 

ALL AT 
1/9 

6H6M 

ARPI8 
210VPT 
DI 
EA50 
EB34 
KT24 
LD2I0 
LL2 
LP220 

PEN220A 
PP225 
VR2I 
V R35 
VR37 
VW36 

ALL AT 
2/9 

4D1 
6B7G 
615G 
65A7 

BATTERY RECORD PLAYER. 
Ideal for Camping, etc. 

F.M.I. 99/6. 6 v. or 9 v. P. & P. 4/6. 

VALVE BATTERY AMPLIFIER. 
39/6. I) v. L.T, 60 v. or 90 v. P. á P. 3/6. 

3 TRANSISTOR AMPLIFIER. 79/6. 
I control 9 v. P. & P. 3/6. 

Stamp for free catalogue. 
COIL PACKS, 3/9. 3 -gang. Incl. pair 465 
i.f.s., 2 -gang tond., paper dial. P. & P. 2/3. 
COIL PACKS. Press button, 10/6. 3 w /band F.M. and gram. 
P. & P. 1/6. 

RECTIFIERS, 2/9. Westinghouse. 250 v. 100 m /a. Full or half - 
wave. Salvage guaranteed. P. & P. 1/3. 

VISCONAL CONDENSERS, 5/9.0.1 r/F at kV. and 0.001 AZ 
at 12.5 kV. working. Post 1 / , 
I7grta T.V. MASKS. 7/9. Brand new. Good quality white plastic. 
P.5&. P. 2/3. 
V /CONTROLS, 2/6 doz. Assorted volume and tone controls 
stripped from working chassis. Post 2/ -. 

6SG7 
6SH7 
125)7 

63SPT 
7193 
ARP35 
EF50 
SP4I 
5P61 
ALL AT 

3/9 
3D6 
6B8 
8D2 
11E3 
CV73 
EF39 
EF92 
W81 

*USA 
TYPES ' 

ALL AT 
4/9 

EF37A 
TTII 

I2Y4 
DF66 
EF36 
EFSO Red 
KTW6I 
OZ4 
RII= 

VUI I 

VT6 IA 
Z77 
ALL AT 

6/9 
6X5 
9D2 
IID3 
12E1E6 
I5D2 
DHBI 
EBC33 
PEN45 
PEN46 

ALL AT 
8/9 

IT4 
5U4G 
6A8 
6C4 
6F13 
6F14 
6F15 
6K7 
6L25 
6P25 
6S)7 
6V6 
6X4 
12A6 
12AT7 
I2K7 
1625 
3524 
35L6 

ALL AT 
8/9 

807= 
12V 

DK96 
EAF42 
ECC8I 
ECH42 
EF80 
EF8$ 
EZ40 
EZ80 
KT8I 
N77 
PL83 
PY80 
PY82 
T41 
UBC4I 
U F41 
W76 
X8I 
EABC80 = 

9/6 
ALL AT 

10/9 
6CD6 
6P28 
IOF! 
451 U 

* TRANSFORMERS * 
MAINS POWER TRANS., 12/6. 350-0-350 v. at 250 m /a., 
22 v..3 a., 4 v. 3 a., 6.3 v:4 a., 6.3 v. 4 a., 4 v. centre- tapped. 
Prim. 200/250 v. Drop thro' type. P. & P. 3/9. 
MAINS POWER TRANS., 12/6. 350 -0-350 v., 250 m /a. 
6.3 v. 5 a., 4 v. 4 a., 4 v. 7 a., 4 v. centre- tapped. Drop thro' 
type. Prim. 200/250 v. P. & P. 3/9. 

HEATER TRANS., 1/9. 4 volt -6 volt at 3 amp. Idea? auto 
trans. P. & P. 1 / -. 
O.P. TRANS., 1/3. Standard size, 2 -5 ohms. P. & P. 1 / -. 20 
for LI. Carr. 5/6. . 
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Grand Television 
2. 

P. Surplus Cabinet Offer¿ 
14in. BUSH and PYE CABINETS 

Slightly marked, but complete with front glass. No 1 ¡ 
backs or bottoms. Carriage, etc., 71- extra. Each 1 ) 

BRAND NEW 17in. CABINETS 
Complete with front glass and mask. 

6 1 aJ O Carriage, etc., 71- extra. Each 

g. Cash with order to- °- 

KING'S TELE- SERVICE __ 

101 -111, Dawes Road, Fulham, S.W.6 (FUI, 1514) E. 

iiiiiimminilmmiummulmitimmilimmmummitimillimmilitimmilitimmilmffifflmwmlitilltimmumtlimmummil 

SPECIAL VALVE OFFER 

FOR LIMITED PERIOD 
EF80 6/ PY82 6/6 6P28 7/6 
IOFI 7/- PL82 6/6 E834 1/6 
6F1 7/- PL83 6/6 7C5 5/6 
EB91 4/6 6P25 7/6 7Y4 5/6 
EF9I 5/- KT33C 7/- 3D6 2/- 
ECL80 8/6 EY83 7/6 1625 5/- 
DH77 61- UCH42 8/6 807 4/- 
UL46 8/6 SP6I 3/- 4DI 2/6 
6F13 6/6 SP41 3/- E1341 7/- 
6F14 6/6 Z63 6/- 6L18 9/6 
6F15 6/6 Z66 6/- N37 9/- 
6L1 7/6 836 7/- 

20LD20 9/- 20L1 
20F2 

7/6 
7/- 

L63 5/- 
6SN7GT 5/6 20L0 ß/- 

PY80 6/6 20P1 7/6 6F6G 6/6 

Postage 6d. per Valve. 

Air -Spaced Coaxial Cable 75 ohms, 8d. per 
yard ; Ion Traps, 5/- ; F.M. Twin Feeder, 
4d. per yard ; T/V Aerials, Band III, 3 El., 
23/6 ; 8 El., 57/6 ; F.M. Aerials, Single 
Dipole Wall Fixing, 29/6. 

MAIL ORDER ONLY -NO CALLERS. 

Terms : C.W.O. or C.O.D. Minimum 
C.O.D. charge 3/6. Postage and Packing 
other than valves : Under C2, 1/6 ; Under 
LS, 2/- ; Aerials, 2/6 Carriage. 

ELECTRO- SERVICES& Co. 
221 BATTERSEA PARK ROAD, 
LONDON, S.W.11. MAC 8155 

LINE OUTPUT 

TRANSFORMERS 
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 

RADIO AND TELEVISION 
COMPONENTS 

We operate a prompt and efficient MAIL - 
ORDER Service. 3d. stamp (only) for 

Catalogue. 

JAMES H. MARTIN & CO. 
FINSTHWAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 

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-----; 

il 

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 
Amateurs' Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship(aIl 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 

E- x._.....150,000 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 462), 148, HOLBORN, 

LONDON, E.C.I. 
S. Africa : P.O. Box 8417, Jo'burg. 
Australia : P.O. Box 4570, Melbourne. 
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Build your own Aerialeirtiottfr s 

r AERIAL FITTINGS GS FOR BAND 
III, 
Useful I & RADIO F7M. constructing ulm 

and hints quickly 
constructing 

for Your own 
illustrating cheaply C.ualortal 
Diecast 

g our increased ran guf 
Band III 

Alloy Finings, including 
Reflector to Band I Mast Couplers Holders and 

Director Rod and " ÿ ,> Insulators (both " Inlin tings,Masts 
and El Masthead Fit_ Brackets, 

etc 
stamps 

For the above to 1/- in stamps 

MARLBOROUGH, WILTS. Phone : 657/8 ko' 
Save £££ 12 Months' Guarantee 

FACTORY REBUILT .. . 

TELEVISION TUBES 
Immediate delivery 

Double the guaranteed life of a new tube 
TYPES 

MW31-74 - 12 in. £5 12 . 6 
MW43-64/69 17 in. £7 . O . O 

CRM141 - - 14 in. £5 . 17 . 6 

TERMS TO 
TIDE TRADE 

MW36-24/44 14 in. £5 . 

MW53-20/80 21 in. £9 
CRM152-153 - 15 in. £6 . 

CRM171 - - 17 in. £7 . O . O 

Plus 10'- carriage and insurance. 
Cash with order or C.O.D. 

17.6 
10.0 
5.0 

RE -VIEW (LONDON) LTD. 
81, High Street - - - Merton, S.W.19 

Telephone : Cherrywood 3255 



C.R.T. ISOLATION TRANSFORMERS 
TAPPED MAINS PRIMARIES 

Ti Plat. OPTIONAL 25 "v and 50% BOOST. 
2 V. 017 4 V. OR 6.3 V. 011 10.8 V. OR 
13.3 V. 12'6. 

(JCR LATEST SUPERIOR PRODUCT 
l'\ í'1:A2. HIGH QUALITY, LOW CAPAC- 
ITF. 10 15 9F. OPTIONAL BOOST 25%, 50 %, 

. 10 d EACH. 
I P1ì H. MAINS INPUT. MULTI OUTPUT 2, 

4, 6.3. 7.3, 10 AND 13 VOLTS. BOOST 25% 
AND 50 -,,. LOW CAPACITY. 21, -. 

TRIMMERS, Ceramic. '1U, 3)). 70 p!.. Bd.: 100 p!. 
i s pi.. 1 3 : 210 pi., 1 /6: 31111 pl., 700 pf.. 1/9. 
RESISTORS. Preferred values. lu chits tc 10 uteg.. 
i w.. 41.. -., 4d.: 1 w., 6d.: 11 w.. Bd.: 2 w.. 11- 
HIGH STABILITY. I w., 1 %, 2/ -. Preferred values. 
1,..y1 t. 1 u,eg. Ditto, 5 ",.. 10110 to 5 meg. t1. Bd. 

r 1 WIRE -WOUND RESISTORS 1 1/3 
ohms- 10,000 ohms i 1/6 

ow :,tl) 
,0 

2/ - 
:,gai chins ---,11,0011 ohms. 5 w., 119: In w.. 213. 

GEVAERT GEVASONOR 
50";, extra long play plastic tape. 1,700 ft. lin. 
Reel. 35 - : 050fí. lin. reel. 21/ -. 

SUPERIOR 1,200 ft. Plastic Tape on 7- Plastic 
Reels. Quality Guaranteed, 211.. 
SPARE REELS, ALL SIZES. 3: -. 

fungal:" Balk Tape Eraser. 200,250 v. A.C. 
fur en, make or sme of tape, 27/8. 

O.P. TRANSFORMER;. lieavy Duty 5o i,. I.. 46. 
Multiratio, push -pull. 7 6. 1W,ature, 301. ear.. 46. 
L.F. CHOKES I5, 10 IL 5))) )15 111:0., 5 -: l0 I1. 

a,, 1110.. 10'6: tel H. 150 to V.. 14 -. 

MAINS TRANSFORMER? 2001250 T. A.C. 
STANDARD, 256.11 -2511, so mA., 6.3 v. 3.3 a. 
tapped 4 s. 4 a. Rectifier 6.3 v. 1 A. 5 v. 

l l ,. or 4 v. 2 a. dltt,, 5 /:,a -0-350 ... ... 221 
MINIATURE. 2110 v..25, to 1.. 6.3 v. 1 a. 10.6 
MIDGET. 220 v. 45 mA.. 6.3 v. 2 a. .. 15 6 

SMALL, 270 -0=25n. Inn nt 0.11.3 v. 3.5 a_ 1916 

STANDARD. '2301,' /11, li í mA., 6.3 v. 
1716 

HEATER TRANS. 6.3 c. 11 amp. ... 7:8 
Ditto, tapped sec. ', 4, 6.3 v., LI amp. 8'6 
list,, sec. 6.3 v.:1 amp. ... . ... 10 6 

ALADDIN FORMERS and core. lis,.. 8d. ; Iii.. 1Od 

FORMERS 59378 awl Cans TV1 /2. lin. N. 
and ',in. x I1 /í.. 2.- ea., with cores. 

TYANA. -'I Floe" .nldcrinc Iron, 40 w., 16:9. 
REMPLOY Instrument Iron, w 17/6. 
MAINS DROPPERS. :t u. x Ilia. Ad.. Sliders. i 

n.// amp;.. 7a)) oho,.. 4 3. 11.2 amp.. 7,11110 ohm., 4,3. 

LINE CORD! .:/ auto., 611 ohms per foot. .2 amp.. PIP 

,.hm. per , 
` 

v 6d. per foot, :i -way, 7d. per 15. 

LOUDSPEAKER P.M. 3 OHM. 21in. E 511. 1716. 

l'i..... 19 6. c 4155. Kolar. 18: -. (WTI. Il.!.. 
IS 6. - :in.. 21 -. I0 ', . 27,8 Imo. .licha. 30 -. 
111-1'; 1 . 25 -. llsss. ILA., 30, -. 12in. 1:, chue 

STENTORIAN HF1012 lino. 3 In 15a11n, 111 w., 99'6. 
I_ul. (tiler l3 warts a ohm'. or. 15 ohms, 195: -, 
CRYSTAL DIODE u, ILC., 2'- . GE$34, 4' -. 

HIGH RESISTANCE PHONES. 'Lncn ohm-. 16:6 pr. 
MIKE TRANSF. /0,1. 3 9 ea.: fnu:l, Potted. 10'6. 

SWITCH CLEANER. Fluid sipiu.t q,out. 4:3 tin. 
TWIN GANG TUNING CONDENSERS. :o/ pt. 

l' x lilt, 101- .6057 0tn:d :m',I 

n r less tr mmer. 8 - : m' fort, 7:6. 
N!H,1 2 9 : sit pP . Inn pl'., 1011 pl'.. 7,-. 

SPEAKER FRET. Empan had )fetal .Silver, 15 ;in. x 

GOLD CLOTH. (lin. x - 

l 

., 5' -: 
10 -. Tyran it. 6 vole, 10, -i sl. ; 5555. 

" I,I,.. 0.1.1':. 

c and Boxed VALVES 90 -day Guarantee. 

8 6 6K`ß: 8 6 1' /A0CS11 ILVBpon 
l 8 6 'I L6u 10 0 1016 10/6 

86'1 N711 76 ER1,I 6.0 HVI {2.1 -1g 
6í /7e, 10 6 Eli 8 8 111.11 1016 

s-i 8 6 6..57 7 6 Eli, '41 10'6 P6I 916 
8 6 'gS.1711 10 8 Pincao 10 6 ICt'01 1218 
gig ,7007 86 Ib'l's1 12.61'1 F00 1116 
g 6 .0', /e; 7'6 i:e'It,. 11 6 10 I.'" 11/8 

1 0 6 A l 76 Ee'l142 108 PEX25 816 
8'6'70:: 7/613'1, 2 12'61'1.'55 10 /6 

5/6 121T7 9 6 RE //s 7 6 l'V +o 10,6 
p;,t 7 6 1211'7 96 EFil 108 PVnI 10/6 

10 6 121'7 9.6 B;I'.10 5,6 IVS2 10 16 

I ii 10 6 I _' is li,i 10:6 E I'-o 10!8 +1'61 5/6 
7 8 121:7 8/6 1; FI, l 8'6 1'16'41 10 /6 
7 6 52517 8'6 I:P:," 5'6 l'('H p2 10/8 
3'6 35 La 9 :6 ba,) :2 5 6 l' 1'41 10 /6 
6'6:1.17,,1 9,6 PI. -: 10'6 1.1.11 10 /6 

7:8 Su 10 6 F: H - I 12,6 r 511 10/6 
6 6 sol 6'6 177.4', 30 I'5" 10,6 
8.6'1.11 1 6 I:7. -o 9'B 5 R105 8/6 

-s, 5 6 EA.'0 16 El ' 161 It 1 J11 8'8 
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FINEST VALUE 

1959 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
v.G. 16 in.-50 m. i.ATES'l' MULLARD 
M.W. 200 n,. -í50 m. EC1142. EF41, 5781.41, 
L.W. 1560 m.- 2,I1.11) n,. 111.41, 11240, 

12 -month guarantee. 
A.C. 2001250 v. 4 -way Switch : Short- Me,lium- 
L,oiR-Itrain. A.V.C. and Negative feedback 
4:2 watts. Chassis I:lt x 5.1 x 2l ill. 1:13'3 di;d 
1201. x54in. horizontal or vertical loin. n 4 /in. 
" Pilot Lamps. Moir Knobs Walnut or Ivory. 
A'igned and calibrated. laolaled Chassis. 

£9.10.0 t'arr. A Ins. 4/6. 

TERMS : Dep. £5.5.0 and five monthly of £1. 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 

m.. 17/6 : loin.. 25,- : 1216. 30' -. 

UA8 World's Finest 4 -Speed Autoehanger 

OUR PRICE £6 . 19 . 6 
TI /I1119 Dep. £3.10.0 and lour monthly of £1. 
Stereo Model UA8 £9.19.6 ; UA12 £11.17.6. 

COLLARO LATEST MODEL 
HIGH- FIDELITY AUTOCHANGER 

4- SPEEDS -10 RECORDS 
With Studio w 0 " pick -up 

BRAND NEW IN MAKER'S BOXES 

OUR PRICE £7.19.6 post tree. 

BUILD THIS REPRODUCER 
BARGAIN SINGLE PLAYER KIT 

Ready for immediate assembly. 
1- =peed Collaro "Jim Tor" Unit £4 12 6 

Handsome case. 171 n 1:11 n 7in , 

w,lii nnan to play 121,5. records ¡ £2 5 0 

itwuly -built 3 -watt amplifier with 
two 

y00 
foe, and loudspeaker £3 12 6 

nr £9.15.0 complete kit post tree. 

ALUMINIUM CHASSIS. 19 ,.w.c. nndrilled. 
With 4 -ides, riveted corners and lattice 'king 
honro. 2tin. sides, 7 x 4fn., 4/6 ; 9 o 7in., 5'9 : 

11 x 7in.. 8/9 : 13 x 9in., 8/6:14 x 11 in.. 10 /6 ; 

12 x 14ín., 12'6: IS n 155 x sin., 18 /6. 

TRANSISTORS. GENUINE PYE GOLTOP. 
RA". (3 11,!.s average). 181 -. 

cr. 20' -. Complete dala sheets supplied. 

CRYSTAL MIKE INSERT by lens, precision 
,ni.m,e,red. Size only jis,, x 5/'I6i1., 6'6. 

HI -GAIN BAND 3 I.T.A. PRE -AMP KIT. 
Ca,co,le circuit with valve E!'C04, ]'rice 2918. 
Vt nh ]'awe, Pack. 49/6. l'han= only Bd. 

Isanl 1 ILIA.]'. is.an same priers. 

TELETRON " TRANSIDYNE " 
MIDGET SUPERHET PORTABLE s;- x 4 v 1 !' 
r si 

r 
stors, printed ci ,'slit, Ferrite neri :.1. 

All parts and cabinet. £11.19,6. Plans 9d. 
We include 6 Goltop or Milliard Transistors 
for maximum perlormance. 
BBC T.V. TRANSISTOR RADIO. moplete 
kit 326, phoo, - 7 6 extra. D ú ( I I u,- 
piece 12/6. ßa1 Lead 2/8. 

RADIO COMPONENT SPECIAlIST 

July, 1959 

GARRARD 4SP. SINGLE PLAYER 

I AUDIO PERFECTION I 

Designed to play 16, 33, 45, 78 r.p.m. Records 
7in., 10in., 12ín. Lightweight Mal pick -up. 
GC2 turnover head, two separate sapphire styli. 

OUR PRICE £8.0.0 each. Post Free. 
De lose cabinet, quality amplifier and 6/ in. 

speaker, £6.15.0 or complete kit, 214.10,0. 

Volume Controls 
Long spindles. (lunran- 
eed 1 year. Midget 

3K ohms to 2 Meg. 
No Sw. D.1'.$w. 

31- 4/9 
Linear or Log Tracks. 

80 EAGLE COAX 
spaced Poly- 

thene insulated, i in. dia. 
Stranded 
Losare sol 5555" d yd. 
Fringe Quality 1 L 

-Air Spaced. 1/V yd. 
COAX PLUGS... 1/- DOUBLE SOCKET -.1:3 
SOCKETS ... 1/- OUTLET BOXES ...4/6 
BALANCED TWIN FEEDER yd. 8d. e1,1 ,11110111110. 

DITTO SCREENED per yd. 1.6. 90 ,.hic- culs'. 
WIRE -WOUND POTS, 3 WATT. lire -set AIM. 
'l'.V'. Type. All values 2 ohm. to 20 K., 3/- ea. 
311 K, 511 K., 4i -. tt'arbou 30 E., to 2 meg., 35 -.1 
WIRE -WOUND 4 WATT. Pots 21in. Spindle 
Vales, 100 ohms to 011 K., 6/6: 100 K., 7/6. 
CONDENSERS. New Stock. .001 ndd. 7 kV. 
'l'.t'.C., 5 6; Ditto, 20 kV'., 0 /6: 11155 pf. to 500 pt. 
Micas, 6d.; Tubular 500 v. .1101 to .111 mid., 9d.; 
.11.1, .1, 1 -: ^a, 1/6:.5 //5555 r., 1/9: v., v., 964 
551 /2,000 v. 1/9:.1 nifd., 2,000 volts, 3:6. 

CERAMIC 7 ,COEDS. ,550 Y.. .5 I" t" .uI mid., 9d. 
SILVER MICA CONDENSERS. Im. Pi. to 5119 

pf., 15.. 600 pf. 111 : ),115511 pi.. 113. Clou tolerane5 
1±1 pP.) 1.0 pF. to 47 0%, 1 /6. Ditto 18. 50 pt'_ 
to 515 t/F., 1/9: 1,111111 pF. to 5,11011 1,F., 2 / -, 

I.F. TRANSFORMERS 7/6 pair. 
485 Kos Slug Tuning Miniature Can. 21ßn. s 
lin. s lin. High Q and good bandwidth. 
By Pye Radia. Data skeet supplied. 
Wearite 15800 I.F. 465 Kms. 12/6 per pair. 
Wearite 550 I.F. 465 Kc /s. 12/8 per yair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

I y . 2'- 94/30mv. 518 8 /ß00v. 3/- 
.5,n S. 2 3 100 25v. 2/- ]0/ :.uns. 4/- 

s 12 3 - 2/6 :l'2 /3ß0v. 41- 
'I' 5:," v 2.3 7055110v. 3I- 100 /270v. 5/8 

v. 2 9 5+5 /451ív. 4/6 2,500/3v. 4/. 
15) I.an, 3 6 4 +515oose 5/. 3,000/6v. 5/- 
1,1 4 - 5 +I6 /150v. 5/- 32 +:12/5500v. 4/8 

5:6 0+ 1,3000v. 5/6 50+550/300v. 7/- 
l'9 16-i 19/450v. 5/6 64 +120%275v. 7/6 

m 2 - 55.2 +51"5¡ 5Úv. 4/6 lß4+ I2 :,:,55V. 11/6 7 ^:,v. 
- 2+512,e565s. 7/6 160 +2001275v.52/6 

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGE. K3/25 ". kV.. 5,_; K3/455 
h5'.. 7' -: 113/4 :,, 3.8 kV., 7/6: N:1 /511 4 kV., 8 / -; 
K:;. loi v kV'., 1418: 50 c.p.'. voltage, :;08 of :above, 
MAINS TYPE SELENIUM : /nu v. 115 1nA.. 7,6. 
CONTACT COOLED 2:d1 v. au m.V4. 7/6: 60 mA., 8 /6; 

m.4., 9 6: 200 m -A., 21 /_' 31111 ,nA., 27/6. 
COILS H'earile "I "' type, 3'- each. O.nsor Midget 
"Q" type ad!, dust core frmm 4,-. All rangea - 
TELETRON. L. h Med. T.R.r., with reaction, 3/6. 
FERRITE ROD AERIALS. H.W., 8 9: 51 A 1.., 12/6. 
T.R.F, COILS 1;111', 71. pur. Il.l'. CHOKES, 2/6. 
FERRITE ROD. 711 . x x /Sir,. dm. 2:6. 

JASON F.M. TUNER COIL SET, 26. -. H.F. 
roil, aerial coil. Oscillator coil. two 1.1.. trans. 
10.7 Mc /s. Ratio Detector 0n1 heater choke. 
Circuit hook using foot 6.0906 2,_, 
COMPLETE JASON F.M. KIT WITH VALVES, 
86.15.0. Fringe area kit, 2218 extra. 
MULLARD 3 -3 AMPLFIER READY BUILT. 
Spare Iower for Tuner, etc., £7.17.6. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS, 
5, 6 or. 12 v. If amp.. 8/9, 2 a., 11/3: 4 a.. 17/8. 
CHARGER TRANSFORMERS. Tapped input 200 
255, v. for charging at 2, 6 or 12 v., 1/ amps., 15/6. 

amp., 17/6: 4 amps., 22/6. Circuit included. 
VALVE nil T.V. TUBE equivalent books, 5/- 
TOGGLE SWITCHES. S.P. 21 -. D.P. 3/6. D.P.D.T.41-. 
WAVECHANGE SWITCHES 

I, 4 -way 2 wale, long spindle ... 6/6 
2 p. '' or :I p. 2 -way short spindle ... 2/6 

. 2I 6 -way, 4 11.2 -way, 4 p. 3-way long spindle... 3/6 
p. 4-way, or 1 p. 12 -way long spindle 3/6 

VALVEHOLDERS. Pax. Iut. Oct.. 4d. 11F50, EA70, 
Od. 1112A, ('III'. 1!3. Eng. soil Amer. 4, 5, 6, and 
7 pis, 1!.. MOULDED MAZDA and Int. Oct., Od. 
075:. 110,6, Its, /. 1 M.A, 9d. 5175: wish ran, 1/6. 

with u.. 19. CERAMIC EF311, 137(:, BSA, 
Int. Oct., 1 -. l: -,/ with Oran.. l'9. 
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