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ii PRACTICAL TELEVISION 

IMPROVED 
Modern styling in light 
grey with legible black 
engraving. 

Constructed to with- 
stand adverse climatic 
conditions. 

Ever ready case, includ- 
ing leads, prods and 
clips. 

Improved internal 
assemblies. 

Re- styled scale plate for 
easy rapid reading. 
2 basic scales, each 
2.5 inches in length. 

New standards of accur- 
acy, using an individual 
calibrated scale plate: 
d.c. ranges 2.25% f.s.d. 
a.c. ranges 2.75% f.s.d. 

Available accessories in- 
clude a 2,500V d.c. 
multiplier and 5, IO 
and 25A shunts for 
d.c. current measure- 
ment. 

STANDARDS OF 

August, 1963 

ACCURACY 
AND 

RELIABILITY 
"Ihr Mk. 4 MULTIMINOR is an 
entirely new version of this famous 
Avo instrument and supersedes all 
previous models. It is styled on mod- 
ern lines, with new high standards of 
accuracy, improved internal assem- 
blies. and incorporating panclimatic 
properties. 

The instrument is supplied in an attractive 
black carrying case, which also houses a pair 
of leads with interchangeable prods and clips, 
and an instruction booklet. It is packed in an 
attractive display carton. Robust real leather 
cases are available, if required, in two sizes, 
one to take the instrument with leads, clips 
and prods, and the other to house these and 
also a high voltage multiplier and a d.c. shunt. 

MULTIMINOR 
D.C. Current: IOO1uA f.s.d. -IA f.s.d. in 5 ranges. 
A.C. Voltage: IOV f.s.d. -1,000 f.s.d. in 5 ranges 
D.C. Voltage: 2.5V f.s.d. -1,000 f.s.d. in 6 ranges. 
D.C. Millivolt range: 0 -100mV. f.s.d. 

For full details of this great new pocket -size instrument, write for descriptive leaflet. 

RESISTANCE: 0 -2MS1 in ranges, using 1.5V cell. 
SENSITIVITY: 10,00052 /V on d.c. Voltage ranges. 

I,0000/V on a.c. Voltage ranges. 

.jtarb I TIt AVOCET HOUSE - 92 -96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I - Tel.: Victoria 3404 

MM17 

FOR THE AMATEURS 

RADIO STATION 

Illustrated 

é inch detachable bit 
soldering instrument 
List No. 70 

Combined Protective Unit 
with Wiper Abrasion Pad 
and Solder Reel 
List No. 700 

Apply SALES & SERVICE 

(Regd, T-ad. Mark) 

ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephones: 
MACauley 4272 -3101 

Telegrams: 
"SOLJOINT, LONDON S.W.4" 

British & Foreign 

Patents, Registered 

Designs, etc. 

CROUP 

F 

MTELEVISION TUBES 

PROVED 
with 

A 
reliability: - 

PACK A GREATER PUNCH THAN EVER 

TRY ONE NOW AND SEE THE DIFFERENCE! 

18 month guarantee with all our tubes 

SIZE PRICE 
COST TO YOU WITH 

ALLOWANCE ON 
RECEIPT OF OLD TUBE 

I2in. £4. 7.6 f3.17.6 
14in. £4.15.0 f4. S.0 

15, 16, 17in. £5.15.0 1E4.1 5.0 
Carriage and Insurance 10 ¡6 extra on all tubes 

* BUY FROM ACTUAL MANUFACTURERS WHO 
KNOW HOW TO REBUILD A TUBE 

MARSHALL'S for TELEVISION LTII. 

131 St. Ann's Road, Tottenham, London, N.15 
STAMFORD HILL 3267 & 5555 
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August, 1963 PRACTICAL TELEVISION 

Tubes 
Carr. S Ins. 

MOST MOLLARD. 
MAZDA. COSSOR. 
EMITRON. EMI - 
SCOPE. BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

G UARANTEED 
6 Months 12 Months 

12in. £2. 0.0 £3. 0.0 
14in. £2.10.0 £3.10.0 
15-17i n.£3. 5.0 £4. 5.0 
21in. £3.15.0 £5.15.0 

NEW TYPES 

MW 31/74 
£3.15.0 
51W 36/24 
£4.15.0 
CRM 172 
MW 43/64 
£6.0.0 

ALADDIN Type Slugged Formers with 
Screen. Small 5/- sloe, Tall 0/- doe,. 

EXTERNAL LT.V. Converters, with 
Power Pack, Very comma. 391 -. 
VALVE HOLDERS. 117G. 6d, ea., with 
Screen 88, ea.. BOA ed, ea.. with Screen 
84. ea. Int. Octal 6d., Mazda Octal 9d. 

100 RESISTORS 6/6 
Excellent. Sizes ; -3 watt. 

100 CONDENSERS 10/- 
Miniature Ceramic and Sliver Mica 
Condensers, 3 pF to 5,000 pF. LIST 
VALUE OVER 95. 

12 POTS. Popular values. 5K to 
2 Meg. Unused mixed. pie- 4,6 et. long 'p., switched. etc. 
CONDENSERS. 25 Mixed Electrolytic. 
Many popular sizes. Lint 101 - Value 25. Our Price 

SILICON RECTS. 
250V 500mA standard TV replace - 
ment. 'l'op quality 8/8 (3 for 241 -I. 

13 CHANNEL TVs. 
Table Models, Famous Makes- Abso- 
lutely Complete- These nets arr un- 
equalled in value due to huge purchase 
direct from source. They are e untested. 
and not guaranteed to be in working 
order. Cart. etc.. 15 / -. 

12ín. £2.19.0 17ie £6.19.0 

S 
G 
o 
o 
P 
ALL WAVE RADIOS 

A.C. Mains 5 Valve Superhet. Ferrite 
Rod Aerial. Very sensitive, amazing 
8.W. performance with guar- 
antee and circuit. G'ateed, 7 Gns. 
Medium and Long wave only 6 Gns. 

TURRET TUNERS 
Most makes, your choice if avail- 
able, with valve 16 / -, leas valves 
10/ -, H.A.E. enquiries. 

TRANSISTORS 
Guaranteed Top Quality 

Rage reductions. Red Spot standard 
L.F. type now only 1 /6; White Spot H.F. 
2 / -. Mallard Matched Output Kite 
(OCSID and 3- 01/81's). 12/8. Receiver 
Kits, 0C44, OC45(2). 01781D, 04 
OC81(2). 

u 

transistors. L. 
AF102 17/6 0026 12 /8 0081 5 /6. 
AF114 8/6 0038 14/- OCSID 5/6 
AF116 7/8 0C44 5/6 0081 7/6 
AF118 7/8 0045 8/- 0C170 8/8 
AF117 7/- 0071 5/- 00171 8/6 
AF127 9/6 0072 5/6 XB104 6/8 
DIODES. General purpose Miniature 
equiv., UEX34 9d., 7/8 doz. OA10, 4/8. 

LINE TRANS. enquiries, 
Huge quantity, most 291 
makes at only L.7 

SPECIAL TEMPORARY OFFER. 
Due to huge Bulk Special Purchase 
we are °Bering MW 31/74 Tubes at 
the unrepeatable price of 29/ -, 31W 
36/24 ditto. 39/-, P.P. 12 /6. The 
above are guaranteed for 6 month,. 

P.M. SPEAKERS. 3íI Top Makes. 
Ir+dnn. 7f6 , x 4ín. 8 6 

VALUE! 
4 watt AMPLIFIERS 
reellent nnlpliler with 

high gain preamp stage, 
10E3 driving 101'14 outjyut stage. complete wit Is Sin. speaker. In attractive 9 
tone ease, Tone control, negative feed -hack, ready for immediate use, indivi- dually tested. Amazing 
volume and clarity, ideal 
for guitars, record players, 
p.a. in small hall., baby alarms ete. Easily worth £b. Our price whilst 
stocks last. Carr. 45/. 
Packing. etc. 7 /8. 

CO-AX, mw loss, 64. yd., 25 yds.. 
11 /8, 50 yds., 22/ -, 11111 yds.. 42/6. 
Co -ax Plugn 1/3. Wall outlet boxen 3/6. 

3 VALVE AMPLIFIERS. Kit of 
new parts, consisting chaosie malas 
and. output transformers, valves 
¡Mil 091i11, 6X56) atol all compo- 
nents. With full instructions tor 
making high gain amplitler with 
nepatate bane and treble controls, 
trgatiyr feedback. etc. 29f- 
Tntly unusual value at 

RECTIFIERS. Silicon Diodes 125 v 51111 

vIA, 2 in series make superior replace- 
tuent for R.M.4 and H.M.S. etc., 8/- 
each. 250v.. 80mA, 5 / -; RMI, 5/3; 
RM2, 8/9; 11M3. 7/6; RM4, 19/6; RM5, 
19/6; I4A86, 17/ -; 14A97, 19/6: 
14.4100. 19/8; 1612(11/1-16-I. /9; 
10HA1- 1.1.16.1, 8/ -; IBHD'_ 2 -8 -1. 14/ -: 
14RA1- 2.8.2, 17/ -; 1411.41- 2-0 -:i. 20 / -. 

BBC /ITA 14in. TVs. 
With CHM 141 Tubes. Absolutely 
complete, tested for raster. Famous 
Hake. large purchase enables s to 

offer than at £4.19.0 ('arr. I2 tuts 

AM /FM RADIOS 
Fantastic offer. 7 valves plus 
2 diodes. Contemporary Cabinet. 
Top quality and finish. A.F.C. 
A.V.C. Absolutely cum- £11 plrte. Guaranteed :i month. it 

CRM142 £5 
P.V.C. CONNECTING WIRE. 100 yd. 
30 ill: Special Price 7/6, 200 yd. 30 
mill: epeeist price. 12/8. 25ft. Coil, 1 / -. 
5 Coils different colours, 9/ -, Connecting 
Ilea. Prices as above. 

TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY 

8 
6 
8. 
6, 

6: 

8, 

8 
8 
6 

8 

8 

GUARANTEED * VALVES 
by return of post 
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THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised. 

POST 
1 Valve 64., 2-11, 1/-, 
FREE for 12 or more 

va ves. 

3 MONTHS 
GUARANTEE 
In writing with 

every valve. 

FREE TRANSIT IN- 
SIIRANCE, Satisfaction 
or Money back Guaran- 
tee on Goods if returned 

within 14 days. 

DZ4 
IA7GT 
lCSGT 
LDS 
1D8 
LH5GT 
LL4 
LLD5 
LLN5 
INUIT 
IRA 
1115 
184 
185 
1T4 
1D21 
3A4 
tAi 
104 
1Q4 
184 
IV4 
IR4GY 
iT4 
1U40 
iV40 
IY3G 
iY3GT 
,Y9G 
iZ4 
iZ40 
IZ4GT 
I30L2 
A6 
A7 
ASO 
A8OT 
AC7 
A05 
,A07 
ARS 
ALS 
AMB 
AQ5 
ATB 
AII6 
AV6 
a7 
138G 
BAB 
BEB 
B080 
BH6 
836 
BR7 
8R8 
8W8 
BW7 
74 
5 ^ 
B 

79 
7060 
'HB 
DI 
33 
36 
fl 
16 
180 
?13 

115 
?19 
?32 
/33 
19 
r5 

,5G 
'SOT 
'8 
'7 
70 
1701 
C80T 

4/8 
9/6 
7/6 
7/- 
9/8 
8/9 
3/- 
4/3 
4/8 
819 
6/6 
5/3 
7/6 
4/6 
3/- 
5/6 
9/- 
8/9 
4/- 
7/- 
5/- 
8/6 
9/6 
8/- 
4/9 
7/8 
4/9 
6/6 
9/8 
9/- 
-/- 
9/6 
9I- 
3/9 
9/- 
7/9 

12/6 
3/- 
2/9 
8/9 
5/- 
3/3 
3'- 
8/- 
5/- 
71- 
5/9 
8/e 
3/- 
5/6 
5/8 

16/- 
8/- 
5/9 
8/8 
9/6 
8/9 
51- 
2/3 
5/6 
3/6 

11/- 
17/8 
8/6 
3/3 
9/6 
3/- 
4/9 
7/8 
4/6 
9/9 

9/6 
6/- 
4/9 
4/- 
1/8 
4/3 
3/- 
a/3 
3/6 
8/6 
4/9 
7/6 
8/- 

8K7 5/9120D1 
8K7G 2/-29F2 
BK7GT 9/620L1 
8K8G 5/-SOP1 
8K8GT 8/3 
6K25 8/8 
8L1 9/6 
BLB 7/6 
81.60 8/8 
6L18 7/9 
6L19 12/8 
8LD20 7/9 
8E7 7/6 
131.1 9/6 
8P25 8/8 
6P28 9/9 
6070 5/6 
6Q7GT 8/- 
6R7G 9/- 
8SA7 5/9 
65C7 4/9 
68137 4/9 
68H7 3/- 
6837 5/- 
13,6117 5/- 
Minn 5/9 
68N7Gß 4/8 
8SQ7 6/9 
(287 3/6 
8U40T 9/6 
6V80 4/6 
8V80T 81- 
8X4 4/8 
8850 5/- 
8X5GT 6/8 
6Y60 7/6 
786 9/- 
7B7 7/9 
7C5 /3 
7C6 7/6 
7E17 7/3 
7S7 8/9 
7Y4 5/- 
7Z4 5/- 
8D3 3/- 
10C1 11/6 
1002 14/6 
10F1 4/9 
10F9 10/6 832 
10F18 10/- 866A 
1OLD11 14/6 954 
10P13 8/6 965 
10P14 9/8 956 
10P18 7/- 1825 
SEAS 2/3 5763 
12AH8 9/- 9001 
12AT 8/8 9002 
12AT7 5/6 9003 
12AII8 9/- ATP4 
12A117 8/- AZ31 
12AV8 8/9 AZ41 
12AX7 8/8 838 
12BA8 7/- C1C 
12BE8 8/6 CCH36 
12BH7 8/9 CL33 
I1C8 5/6 CY31 
12E1 17/6 D77 
12H6 1/9 DA30 
1235GT 3/3 DAC3E 
12370T 8/- DAF91 
1EK70T 418 DAF96 

1EK801 9/6 DF91 
12Q70T 4/6 DF98 
12SA7 7/- DF97 
12507 9/8 0H83 
128H7 3/8 DH78 
12517 5/0 DK32 
128117 4/6 DK91 
128N7GT8/9 DK92 
12SQ7 8/8 DK96 
18D3 5/6 DL33 
1487 14/6 DL35 
19AQ5 7/9 DL83 
191106 14/- DL75 

8/9 
9/6 

16/- 
9/6 

20P3 12/6 
20P4 17/- 
20P5 15/- 
25A80 8/- 
25L60T 7/9 
25Y5G 8/- 
15Z4G 7/- 
25Z5 8/- 
25Z80 8/- 
275U 17/6 
30C1 8/9 
30C15 11/6 
30E5 8/- 
30FL1 9/8 
30L1 6/8 
30L16 8/9 
30P4 9/6 
30P1E 7/8 
30P19 13/6 
30PL1 9/3 
30PL13 9/6 
35C6 8/6 
35L80T 8/- 
35W4 6/- 
35Z40T 5/8 
35Z6GT 7/- 
41 8/8 
42 6/6 
50BS 7/9 
6006 8/8 
50L8GT 7/6 
53KU 9/8 
8113T 17/8 
618PT 11/- 
61BT 13/6 
75 5/6 
73 5/- 
80 5/6 
83 9/6 
1858T 19/8 
185BTA19/8 
8071(1) 5/- 
807E 4/9 
813 49/- 

14/- 
12/6 
3/9 
2/3 
2/- 
5/6 
7/8 
3/6 
4/9 
5/9 
2/8 
7/8 
7/- 
8/9 
8/- 

13/8 
9/- 
7/8 
3/3 

11/6 
9/9 
4/6 
7/3 

3/9 
7/3 
7/8 
5/6 
4/8 
9/6 
5/6 
7/- 
7/3 
7/8 
7/0 
9/- 
8/- 

DL81 9/- 
DL92 5/- 
DL94 8/8 
DL96 7/3 
EA50 1/3 
EABC80 6/6 
EAC91 4/- 
EAF42 8/3 
EB34 1/3 
EB41 5/- 
EB91 3/3 
EBC33 4/9 
EBC41 7/9 
EBC81 7/9 
EBF80 7/6 
EBF83 9/8 
EBF89 7/9 
EBL21 9/9 
EBL31 17/6 
EC52 4/9 
EC91 4/6 
EC91 8/8 
ECC31 7/6 
ECC32 4/- 
ECC33 4/6 
ECC34 9/- 
ECC35 6/9 
ECC40 9/8 
ECC81 4/9 
ECC82 4/9 
ECC83 8/- 
ECC84 7/8 
ECC86 7/6 
E0088 11/6 
ECF80 8/Y 
ECFS2 8/3 
ECH21 11/6 
ECH35 7/6 
ECH42 8/8 
ECH81 7/- 
ECH83 8/8 
ECL80 6/6 
ECL82 8/- 
ECL83 10/8 
ECL88 10/3 
EF22 7/- 
EF36 3/3 
EF37A 7/- 
EF39 4/6 
EF40 11/- 
EF41 8/- 
EF42 6/9 
EF50-BR1/8 
EFSOIA) 2/8 
EF54 3/3 
EF50 4/8 
EF85 6/- 
EF88 7/6 
EF89 8/9 
EF91 3/- 
EF92 3/- 
EF183 9/9 
EF184 9/6 
EK82 7/6 
EL3 3/9 
EL33 7/- 
EL34 11/6 
EL35 e/- 
EL38 12/8 
EL41 8/- 
EL42 7/9 

EL84 6/6 
EL35 9/9 
ELM. 3/9 
EL95 6/6 
EM34 8/9 
EM80 7/9 
EM81 8/8 
EM84 8/9 
EM85 9/0 
ENS1 18/- 
EY51 7/6 
EY88 7/3 
EY88 8/8 

EZ40 0/8 
EZ41 6/9 
EZ80 5/9 
EZ81 8/- 
FW4/500 7/- 
GT1C 12/6 
GZ32 7/6 
GZ34 11/6 
HK90 9/8 
HN309 19/- 
HVRE 9/. 
KT33C 4/- 
KT38 14/- 
KT44 8/- 
KT45 8/6 
KT65 17/6 
KT81 8/6 
KT83 4/8 
KT68 13/8 
KT76 8/6 
%T88 17/6 
KTW81 5/9 
KTW82 6/6 
KTW83 5/9 
KTZ63 7/- 
L63 3/- 
LN152 6/6 
MII14 7/- 
N37 10/6 
N78 13/- 
N108 13/- 
N152 8/3 
P41 3/8 
P61 2/9 
PABC80 8/- 
PC86 11/8 
PC97 9/6 
PCC84 6/6 
PCC86 7/9 
PCC88 11/9 
PCC89 8/8 
PCC189 13/6 
PCF80 8/9 
PCF82 7/- 
PCF84 12/- 
PCF88 11/- 
PCL82 7/3 
PCL83 9/- 
PCL84 7/3 
PCL85 10/- 
PCL88 10/6 
PEN25 3/9 
PEN45 8/6 
PEN48 4/8 
PL33 9/8 
PL36 9/6 
PL38 17/6 
PLR 8/3 
PL82 8/8 
PL83 8/8 
PL84 7/8 
PL810 8/3 
PM84 9/6 
PX4 12/6 
PR15 9/- 
FY31 8/- 
PY32 10/- 
PY33 11/- 
PY80 8/8 
PY81 6/3 
PY82 5/9 

PY88 . 9/9 
PY800 9/- 
PZ30 9/8 
R19 9/6 
RL1S 11/- 
8P41 2/3 
SP81 2/- 
SII25 16/- 
502150 4/6 
T41 8/9 
TDD4 8/6 
014 7/8 
1318 716 

022 6/9 
024 12/8 
025 10/6 
028 8/8 
II31 7/- 
033 14/- 
035 12/6 
037 28/- 
050 4/9 
052 4/9 
1176 5/8 
079 9/8 
0107 12/8 
0191 11/8 
0281 9/8 
0282 15/. 
0301 11/8 
0309 6/8 
13329 9/8 
0339 11/8 
U404 8/. 
111301 19/- 
UABC80 7/- 
OAF42 7/9 
0841 7/. 
UBC41 7/6 
IIBC81 7/9 
UBF80 7/9 
UBF89 /8 
IIBL21 12/. 
IIC92 8/8 
IICC84 12/- 
IICC85 7/3 
13CF80 13/3 
UCH21 913 
UCH41 7/3 
UCH81 7/9 
UCL82 9/3 
OCL83 12/. 
0F41 7/6 
U1141 5/6 
OF80 7/- 
IIF85 7/8 
OF86 14/6 
131189 7/- 
UL41 7/. 
UL44 14/. 
UL48 9/9 
IIL84 7/. 
IIM80 9/6 
IIR1C 7/6 
11II8 12/. 
UM 9/6 
IIII8 13/8 
IIY1N 11/- 
UY21 9/6 
UY41 81- 
UY85 6/- 
VP4B 9/- 
VP23 2/9 
VP41 5/8 
VR105 5/8 
VR160 5/. 
W76 4/9 
W81 7/3 
R81M 11/- 
X83 8/8 
X65 11/. 
868 7/9 
X7825 11/- 
X78 21/- 

R8/M 29%- 
Y83 6/. 
283 4/9 
Z68 8/6 

100rs 
TYPES 

NOT 
LISTED 
S.A.E. 
ENOS. 

Poet: 2 Ibe. 2 / -. 4 lbe. 2/8, 7 lbs. 3/8, 15 be. 4/ -, etc. (C.O.D. 2/- extra). Al.l. 1 TEM8 Ist; +S ,^' AND POET FREE IN DOZENS. 

TECHNICAL TRADING CO 

RETAIL SHOP Send 6d. for list of 1,000 snips. 
350 -352 FRATTON ROAD, PORTSMOUTH. 
MAIL ORDER ONLY DEVONION COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX. 
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All you need to know for a 

sound grasp of electronics - 
in one comprehensive volume .. . 

PRACTICAL TELEVISION August, 1963 

ELECTRONICS 
POCKET 

BOOK 

294 
pages 

203 
diagrams 

edited by 
J. P. Hawker and 
J. A. Reddihough 

This new work brings together 
up -to -date information on the 
basic circuits and techniques used 

in electronics, written at a practi- 
cal level so as to be of maximum 
help and usefulness to technicians 

in the many branches of electronics 
and to students about to enter this 
rapidly expanding field. Recent de- 
velopments in the fields of control 
engineering and automation have seen 

a breaking down at many points of the 
distinction between electronic and 

electrical engineering: the inclusion in 

this book of such subjects as the mag- 
netic amplifier, static switching, electro- 
nic techniques of measuring various 

physical quantities, electro- mechanical 
devices and motor Contro' systems reflect 
this fact and provides the reader with a 

wider background knowledge. Will be of 
special value to candidates for the ELEC- 
TRONIC SERVICING certificate of the 
Radio Trades Examination Board and The 
City and Guilds of London Institute. 

Fully covers... 
FU NDAMENTALS: Behaviour of Electrons in Electric and Magnetic Fields- Emission of 

Electrons- Conduction and Current -Voltage Relationships. CIRCUIT ELEMENTS: Diodes - 
Thermionic Triodes -Tetrodes and Pentodes -Thyratrons -The Transistor- Four -Layer Semi- 

conductor devices -Cathode -Ray Tubes -Electron Multipliers -Hall Multiplier- Thermistors and 

Non -Linear Elements- Photo- Electric Cells- Transducers. ELECTRO- MAGNETIC 

DEVICES: Solenoids -Relays. AMPLIFIER CIRCUITS: Voltage Amplification- Distortion-. 

Bandwidth -Power Amplifiers- Classification of Amplifiers- Feedback -Special Circuits -D.C. 

Amplifiers. PULSE CIRCUITS: Self -Oscillating Pulse Generators -Single- Stroke Pulse 

Generators- Sawtooth Voltage Generators -Wide -Range Pulse Generators. FURTHER 

ELECTRONIC CIRCUITS: Electronic Switching -Diode Clamps -Phase -Sensitive Detectors 

-Pulse Modulation. COUNTING DEVICES AND CIRCUITS: Counting Circuits - 
Radiation Detectors. POWER SUPPLIES: A.C. Rectification- Rectifier Circuits -Ripple 

Reduction -Voltage Regulation -D.C. Converters. THE MAGNETIC AMPLIFIER. 

ELECTRONIC MEASUREMENT AND TEST GEAR: The Moving -Coil Meter -Valve 

Voltmeters- Resistance and Impedance Measurement- Measurement of Non -Electrical Quantities 

-Cathode -Ray Oscilloscopes -Frequency Measurement. INDUSTRIAL ELECTRONIC 

CONTROL: Thyratron Control -The Silicon Controlled Rectifier- Electronic Ward- Leonard 

Systems -The Ignitron -The Nevitron -Cold- Cathode Tubes- Sensing Systems. ELECTRONIC 

COMPUTERS: Digital Computers -Analogue Computers. INSTALLATION AND 

MAINTENANCE: Installation- Maintenance. U NITS. 

Only FROM ALL BOOKSELLERS 
or, in case of difficulty 22s. 3d. by post from George Newnes Ltd., 

21s. net Tower House, Southampton Street, London, W.C.2. 

NEWNES 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE !' 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification or extend your knowledge 
of Radio and T.V. Let as show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses 
in Radio/T.V. Servicing, Electronics 
and other branches of engineering, 
together with particulars of our 

remarkable Guarantee of 

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

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

CHAMBERS COLLEGE 
(Incorp. Rational Inst. of Engineering) 

(Dept. 462), 148 HOLBORN 
LONDON, E.C.I 

90 DAY GUARANTEE 
ABSOLUTELY 

BRAND NEW VALVES 
ALWAYS IN STOCK 

DAF91 513 ELM 7/3 US01 2216 
DAF48 7/9 E151 8/3 UABC80 8l3 
D F91 5/3 EY8iI 8l3 UCH81 816 
DF93 7l9 EZ40 tl- UCL63 12l3 
DK91 6/9 EZ80 5/9 1.1F89 /3 
D L92 6/9 PCC84 8/- USAI 8/- 
1/16' 7/9 PCF80 8/- UL84 l8 
DL92 6I9 PCL82 8/6 UU6 17/- 
DL94 7/- PCL83 1018 1T4 5/3 
DL9'1 7/9 PCL85 10/6 1Ro 619 
ECCBI 5/9 PL81 10/3 384 619 
ECC82 7/3 PL83 7/9 3V4 7/- 
ECC/LI 7/3 P V33 121- 5Y3OT 19 

ECC84 7/3 PY81 7/- IV6G 519 
ECC85 7/3 PY82 6/6 20L1 18/6 
ECH81 7/3 P1800 9/6 20P4 20/- 
ECM() 7/6 U25 11/3 30FL1 9l9 
EF80 5/- U26 9/6 30PL1 10/8 
EF86 8/9 U191 11/9 30PL13 10/3 
EL41 8/- 11301 17/- 185BT 19 /6 

IF VALVE NOT LISTED SEND S.A.E 

ANY TYPE OF TV TUBE SUPPLIED 
COMPLETELY REBUILT 

14' 90l -, 17" 115f- plus 1216 carr. & ins. 
5f- allowed in exchange on 14" tubes 
and 101- on 17" tubes. 

The following always in stock: - 
Condensers - Resistors - Diodes 
Potentiometers - Speakers - Metal 
Rectifiers - All Types of Radio and TV 
Spares - L.O.P.T.S - F.O.P.T.S - Line 
add Frame Blocking OCS., TX. 
We specialise in second -hand spares 
Technical Advice Always Available by Phone 

TERMS: C.W.O. plus 6d. postage per valve. 
C.O.D. S.A.E. for all enquiries. 

Satisfaction Assured - Return Post Service 

WITWORTH T.V. SERVICE 
32a, All Saints Road, 

London, W.I I Tel. PARK 9972 
Open all day MON -SAT inc. 
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VOL. 13, No. 155, AUGUST, 1963 
= Extended Vision 
JIIIIIIIIIIIIIIIIIIIIIAIIIIIIIIIIIIIIIIIIIIIIIIIII111111iiiIIi= 

FOLLOWING the announcement that the BBC's second Editorial and Advertisement = on u.h.f. will open in April next year, the __ Offices: E programme Pe P Y 

PRACTICAL TELEVISION E television industry is completing its plans for launching an 
E George Newnes Ltd., Tower House = intensive sales campaign in London and the Home Counties 
= Southampton Street, W.C.2. during the coming months. The prospect of a 625 -line system 
E Geórge Newnes Ltd., 1963 - on the u.h.f. band is welcomed generally by manufacturers 
= E and retailers alike as a much needed stimulant to a flagging 

Phone: Tempt. Bar 4363. E trade. 
E Telegrams: Newnes, Rand, London, E Outside these circles enthusiasm seems less marked, indeed 
3 E there are those who suggest, cynically perhaps, that stagna- 

SUBSCRIPTION RATE = tion in the receiver market is the real reason for the decision 
E including postage for one year _ to go ahead with the additional service. Some people argue 
E To any part of the World L1.9.0 E that the improvement in picture quality will be appreciated 

E only by the more perceptive minority of viewers, therefore it Contents E is far better to wait until colour television is a practical 
, 

\ 

, = proposition, for then the public will have something really 
= worthwhile in return for the expense incurred in buying a 

Page - new receiver and aerial. This point of view will certainly be 
E Editorial ... 

Page 
E echoed by some of those who are particularly allergic to high 

Tel.copic. = pressure salesmanship. 
E Stock Faults 484 = One immediately obvious answer to this argument for delay 
E Principles and Practice of Is provided by the official statement that when colour tele- 
E Colour Television ... ... 490 E vision does become a reality (in 1965 -at the earliest) it will 

The Henlow Wide-band E be transmitted only for a few hours per day initially. 
E Oscilloscope ... ... ... 493 E But there is, we believe, another more important considera- 

DX Television ... ... ... 497 E tion which demands the early establishment of 625 -line 
Servicing Television Receivers SOI E standards in this country. As a means of communication 

= Compact Grid Dip Meter ... 504E - Towards 625 ... ... ... 509E 
E Und h the Dipole... ... 512 = 

Oscilloscope Timebases ... 514E 
Your Problems Solved ... ... 519 E 

E T.st Case ... ... ... ... 523 _ 
Letters to the Editor ... ... 524E 

television has the ability to surmount frontiers and to enter- 
tain or inform a multi- national audience to an extent far 
beyond the capabilities of sound radio with its language 
barrier. Surely we must wish to see this latent power exploited 
in the furtherance of international understanding and 
goodwill. 

In order to participate to the full in the interchange of pro- 
= E grammes with Continental countries, we must first come into 
EE = The Editor will be pleased to consider E step and adopt the standards already established in the = articles of a practical nature .suitable = = for publication in ` Practica, Television majority of Western and Eastern European countries. E such eructed should be written on one E True, we do at the moment occasionally contribute to, and std.? of the paper on!V, and should con- E y = tain the name and address of the sender. = receive from, the Eurovision network, but each transmission E Whilst the Editor does not hold himself = E responsible for themanuscripts,everyeffort = involves the use of line conversion equipment at the U.K. end = will be made to return them if a stamped = = and addressed envelope is enclosed. AU E of the cross -channel microwave link. This is, at least, an = correspondence intended for the Editor = E should be addressed to The Editor. = encumbrance restricting operational flexibility - even assum- _ "Practical Television ", George Newnes = ing the picture suffers little loss of quality in the process. = Ltd.. Tower House. Southampton Street. _ = London. W.C.2. = Let us look upon the introduction of the 625 -line system = Owing to the rapid progress in the E = design of radio and television apparatus = not simply as a further step in the evolution of our domestic = and to our efforts to keep our readers E = in touch with the latest developments, = television service, but (more realistically) as a step towards a E we give no warranty that apparatus = closer association with the Eurovision network and ultimate] = described in otìr columns is not the sub- = ultimately 
= lest of letters patent. E to a world wide television network. = Copyright in all drawings, photo- _ E graphs and articles published ;n = And who can ,deny that the inclusion of a few Continental = Practical Television" is specifically E = reserved throughout the countries = courses into our homemade programme diet will have = signatory to the Berne Convention and = beneficial revitalising results on our digestive processes? = the U.S.A. Reproductions chore or imitations = g E of any of these are therefore expressly 

forbidden. = 1111111111111IIIHIIIIIIIIIIHIHIHIIINIIIIIIHIIIIIIIIIIIIIIIIIIIIIIAMIIHIIl11111IIIIIHI11IHIHIHIHI1111111111111 

f I1lIIIIIIIII111111111II111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIj Our next issue dated September, will be publisheJ on August 22nd. 
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TE LETOPICS 

TV ENGINEERING AWARD 
`1 NEW television engineering 

award will be presented for 
the first time in 1964 to an 
individual or team who makes 
any outstanding contribution in 
this particular field. The award 
is an international one and will 
be presented each year by the 
Television Society. 

It has been named the 
Geoffrey Parr Award " in 

recognition of the long association 
of the late Geoffrey Parr and the 
Television Society. The designer 
of the award, Mr. John McCarthy 
has fashioned two interlinked sine 
waves as an appropriate symbol 
for a .television science trophy. 

The new "Geoffrey Parr Award" to be 
presented for the first time next year. 

Colour Demonstrations for EBU 

MEMBERS of the European Broadcasting Union and OIRT 
(representing the broadcasting organisations of Eastern Europe) 

met in London recently to attend demonstrations of colour tele- 
vision. The demonstrations provided the opportunity for all the 
members to compare the results obtained in the recent series of 

experimental colour transmissions carried out by the BBC (in 
association with other bodies) on 
each of the three systems under 
examination -the NTSC, Secam 
and PAL systems. 

Pictures were transmitted in 
each system and compared on 
both colour and monochrome 
receivers. 

It is planned to hold a meeting 
of the EBU later this year to 
review the results of these and 
other demonstrations in the hope 
that some recommendation may 
be made on the future choice of 
colour systems. 

BETTER THAN 
EXPECTED 

TV COVERAGE 
IN WALES 

DETAILED field strength 
measurements in West and 

North Wales has shown that the 
population coverage of the two 
new ITA transmitters now in 
operation at Arfon and Moel -y- 
Parc is 28,000 more than the 
estimated number. The Arfon 
transmitter, it has been found, 
serves a further 20,000 and the 
Moel -y -Parc a further 8,000. 
This, of course, means that the 
primary and secondary service 
areas of both stations reach 
beyond the predicted areas, so 
that the town of Bangor, for 
example, is now within the 
primary service area of the Arfon 
transmitter. 

The total number of people 
now within range of these two 
stations -for which programmes 
are provided by Wales (West and 
North) Television -is 505,000. 

Measured coverage figures of 
the third transmitter serving this 
area -that in the Prescelly Moun- 
tains in Pembrokeshire -will be 
made available at a later date. 

New Aerial Ordered for 
Welsh Programme Transmitter 

IN the June issue of PTV the order of a new mast for the BBC's 

Welsh programme transmitter at Wenvoe was reported. It has 
now been announced that EMI Electronics Ltd. have been given 
the contract to supply and erect the aerial for the new transmitter 
which is sited only 160ft. from the present Band I transmitter. This 
has made careful design of the new aerial essential so as to avoid 
distortion of its radiation pattern by the existing mast. The aerial 
will have a 60ft aperture with full wavelength dipoles mounted on 
loft panels. 

Transmissions will be in Channel 13 and will be vertically 
polarised. 
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CCTV USED FOR RA NK' S SECURITY 
SOMETHING new in the way 

of security systems has been 
installed recently in a large 
Chicago bank. The system 
employs 12 television cameras 
mounted strategically about the 
different departments of the bank, 

to relay live pictures of all 
customers and bank personnel 
back to a central control console 
where security officers keep a con- 
stant surveillance on all the bank's 
activities. 

Facing the single officer on duty 

at the control console are eight 
monitor screens and a control 
panel. From this position he can 
see every part of every depart- 
ment, as each camera scans its 
specific area, or study any one 
shot by switching in another 
monitor. Immediately any sus- 
picious activities are noted, the 
officer has only to push a button 
on the console to alert the Chicago 
City police and the other security 
officers within the building. 

All the equipment for this 
unique system has been supplied 
by the manufacturing associates 
of Rank Kalee, a division of the 
Rank Organisation. 

In two departments, 70ft long 
rooms would have presented a 
problem to standard cameras and 
so special wide angle lenses were 
employed. Another interesting 
feature of the system is the 
facility included in the control 
console monitors to record auto- 
matically on film, any of the 
pictures appearing on the screens. 
The control console and monitor of a 
CCTV system recently installed in a 

Chicago bank. 

Television Aids to Surgery 
NEW Marconi vidicon colour television camera was used 
recently in a demonstration given to medical specialists from 

all parts of the U.K. and overseas. The demonstration, which took 
place at St. Johns Hospital, Chelmsford, gave the visitors a chance 
to evaluate the usefulness of colour television as a medical teaching 
aid. 

The new camera relayed colour pictures from an operating 
theatre to a nearby room where the audience were able to see 
every detail of each operation on a 12ft x 9ft screen. The pictures 
were projected on to this screen by a special projection receiver. 

Marconi's have designed this new camera specially for medical 
use and so even with only the normal theatre lighting, perfect 
colour pictures are assured. Com- 
pact and lightweight, the camera 
can be mounted in the most con- 
venient position and can be fully 
controlled from a remote position. 
The camera also features either a 
four lens turret or a zoom lens 
to enable views of greater or less 
detail to be selected. 

TV PREVIEWS 
FOR VISITORS 

IN September this year the 
British Industries Fair will 

open to visitors at Zurich's Hal- 
lenstadion exhibition halls. Inside 
the main entrance, visitors will be 
able to see a preview of some of 
the exhibits on television screens. 

The latest all- transistor 
cameras made by EMI will be 
used and coaxial cable will link 
them direct to the receivers in the 
entrance hall. 

ANOTHER TRANSMITTER FOR SCOTLAND 
THE new BBC TV station at Ashkirk, Selkirkshire, began regular 

programme transmissions during June this year and at the 
same time brought BBC television within the range, of a further 
70,000 people. The service area of the new transmitter includes 

the towns of Galashiels, Lauder, 

Telecines for Second Programme 
JOUR new flying spot telecines have been ordered from Rank 

Kalee by the BBC, who plan to use them when the new second 
programme begins next year. The order, which is for two colour 
and two monochrome 16mm machines, requires that the equipment 
be suitable for both 405- and 625 -line systems. The order is worth 
£65,000. 

Duns, Selkirk, Hawick, Jedburgh 
and Coldstream; in all a popula- 
tion of more than 100,000. 

The station is sited between 
Selkirk and Hawick, on Dryden 
Hill, 900ft above sea -level. Trans- 
missions are in channel 1 and 
vertical polarisation is used. 
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STOCK V 
By 

H. W. Hellyer FAULTS 
_LI,Feb" 

As every television engineer knows, there are 
more circuit variations than one man's 
memory can cope with. This knowledge is 

usually forced upon him when he is miles from 
base, late at night, armed only with his toolbox. 

Circuit variations bring with them specific fault 
symptoms when things go wrong, and familiarity 
with the particular circuit, or some data on it, speeds 
the process of fault finding. But, as the engineer 
is well aware, the great majority of faults are what 
might be termed " stock faults ", common to most 

H models and types of receiver. He is thus aided by 
experience of general symptoms. 

It is the amateur, the set owner, who is then at 
a loss, for his receiver is the only one on which 
he can base his diagnosis -and a fault that may well 
be a routine matter to the engineer becomes as 
baffling as the more obscure breakdown to the one - 
set man. The following notes are an attempt to 
gather some of those general fault conditions, their 
symptoms and cures. Obviously many of them 
will be well known to readers of Practical Tele- 
vision. Nevertheless, our Problems postbag proves 
that many readers who have no service data avail- 
able to them have a good deal of difficulty with 
faults that prove to be simpler in origin than they 
feared. Although the notes are collected into 
sections this is not in order of fault prevalence but 
for convenience of reference. 

SOUND STAGES 
Symptom: muffled or distorted output 

Many receivers have an audio section consisting of 
a triode- pentode, such as the PCL82 or PCL83, 
with the triode section as driver and pentode section 
as output valve, as shown in Fig. 1. The circuit 
is of the output stage of the Alba T744, chosen for 
)s conventional style. 

The valve is a PCL83. Most usual cause of the 
fault symptoms is a leak developing in the 100µF 
electrolytic capacitor decoupling the cathode. 

Next possibility is a leak in the coupling capa- 
citor 0.005 /tF from the anode of the driver section 
to the grid of the pentode, putting unwanted d.c. 
on the grid and clipping the waveform at the peaks, 
giving a quite characteristic harshness of sound. A 
500V working paper capacitor should be used for 
replacement. 

Note that the anode voltage of the triode should 
be only 65V. A common fault in many stages 
which use this type of circuit and an even higher 
anode load than the 100kí2 resistor shown here is for 
the resistor to overheat and change in value. If it 
goes high the audio drive to the output stage is 

100k 

Fig. 

Volume 
control 

1 -The output stage of the Alba T744. 

reduced and the fault is a cumulative weakening of 
signal. As the common cause of the fault here is 
a leak in the coupling capacitor, or a faulty valve, 
the symptoms may be masked by distortion. When 
the original fault is cured we are left with low 
output and a voltage check may reveal this damaged 
component. 
Symptoms: weak output with or without distortion 

or hum 
In a circuit such as Fig. 2(a), the sound detector 

and interference limiter circuit of the Cosser model 
945, two germanium diodes are used. W1 acts as 
the detector and the audio is taken from across its 
100kí2 load via a filter network and W2, which is 
effectively in series, to the volume control and thus 
the grid of the driver. If W2 goes open -circuit the 
audio will reduce considerably. Before this happens 
there is usually an onset of distortion and afterwards 
some hum. On this model the fault is easily proved 
by setting the interference limiter plug to the 
minimum position, when the sound returns to 
normal. On other models, such as the 948, this 
cannot be done and the diode should be temporarily 
bridged to prove the fault. 
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Fig. 2(o) -The sound detector and interference 
limiter circuit of the Cossor 945. 

Symptoms: noisy audio and distortion 
A variation of this circuit, using a valve (EB91) 

for the same purpose, is shown in Fig. 2(b), which 
is part of the Philco model 1000 sound stages. Note 
the 4.7M!2 resistor connected between the h.t. line 
and the anode of the second diode. The purpose 
of this component is to give a fixed bias for limiting, 
but if it goes " high " the valve limits seriously on 
peaks. 

The further cause of noise, a rough track on a 
volume control, hardly needs mentioning here 
except to state that there are circuits which incor- 
porate this control in the grid of the output section, 
not the driver, as in Fig. 1, and here again there is 
the possibility of a leaky coupling capacitor being 
responsible for the fault origin. Other circuits use 
a volume control return to a point on the cathode 
bias network, for biasing 
reasons, to give a measure 
of feedback, and a noisy 
control in this type of 
circuit can have even 
more severe effects. 

Symptom: distorted f.m. 
Before leaving the 

audio stages it may be as 
well to mention a popular 
cause of distortion on the 
combination receiver with 
TV /f.m. facilities. Where 
the fault sounds very like 
misalignment there is a 
disturbing tendency on 
the part of the handyman 
to twiddle the cores of the 
i.f. coils indiscriminately. 

Fig. 2(6) -Part of the Philco 
model 1000 sound stages. 

As the slug of a broadly -tuned transformer can be 
moved quite a way before one's ears register a dif- 
ference the ultimate effect is even worse distortion. 
Very often the trouble is no more than a small 
adjustment to the core of the final winding in the 
discriminator transformer. This invariably needs 
setting after the receiver has been tuned up and 
quite a small change in inductance can improve the 
signal. 

Symptom: hum 
There are many causes of hum, but where this 

is only evident on sound and does not affect the 
vision stages the origins are most likely to be: 

(a) Breakdown of an electrolytic smoothing 
decoupling part of the audio h.t. line (C 

in Fig. 2(a). 

Detector 

1ta5Vj 

56k 

- - - 
- --- 

Final 
I.F amplifier 3V 

50yr 
25V 

AGC 

AGC 

A 

From Contrast 
control and 

Sync sep grid 

Fig. 3 -The vision detector circuit of the Ferguson 
516T. 

(b) Heater -to- cathode short -circuit in one of the 
sound channel valves. If the symptoms are reduced 
when the volume control is turned down check all 
valves pre the detector, especially the double diode 
if fitted. If the volume control has no effect on the 
hum check the output valve. 

(c) Vision on sound. If sound i.f. circuits are 
not sufficiently selective part of the vision signal is 
amplified, reproduced as a buzz. Before resorting 
to retuning check i.f. decoupling and take -off adjust- 
ment, particularly the i.f. coupling coil from the 
tuner unit. 

(d) Cross modulation. Too great a signal level 
results in the a.g.c. system being overcome and 
resultant sound -on- vision and vision-on-sound. 
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Attenuate input. If this has to be attenuated to a 

point where the signal is too weak for normal 
viewing check the a.g.c. decoupling. 

VISION STAGES 

Symptom: weak picture 
If sound is strong but the picture weak and 

watery, sometimes accompanied by a loss of sync, 
the trouble is often a non -conducting crystal diode 
detector. Where a valve is used check by substitu- 
tion to eliminate the possibility of heater -to- 
cathode leak, which can cause this fault. 

To check the crystal measure detector output. 
The best way is to insert a microammeter in the 
earthy lead of the crystal load resistor (point X in 
Fig. 3, which is the vision detector circuit of the 
Ferguson 516T). A normal input, say 100 -200µV, 
at the aerial of a standard receiver and between 20 
and 50µV at the aerial of a fringe model should 
give peak white modulation which will provide a 
reading of between 400 and 500µA (giving approxi- 
mately 3V detector output). 

Weak a.g.c. can also cause this fault and when 
testing note the a.g.c. voltage, which should remain 
constant over a wide range of signal strengths. 
Compensate the a.g.c. by applying a 3V battery 
(positive to chassis) to provide a fixed bias. If 
a.g.c. is faulty check the clamping diode (Dl, D2), 
usually a crystal diode, used to bypass excess a.g.c. 
voltages and prevent overload. 

The crystal can be measured for back and 
forward resistance with an ordinary ohmmeter, 
expecting less than 1,0000 forward and 100 times 
as much back resistance; but this is a d.c. test and 
does not necessarily prove the crystal's efficiency 
at h.f. The best test is substitution -even though 
this component is often buried in a jungle of other 
components or hidden within an i.f. can. 

Symptom: sound -on- vision 

Most common cause is an offsetting of the sound 
rejectors. These can often be identified as single - 
cored coils adjacent to the vision channel but their 
position, both physically and in the circuit, can vary 
from set to set. They should be adjusted for 
minimum sound interference on vision, not for 
maximum sound. Take care, when adjusting, to 
note the original position of the iron -dust core and 
return to this position if no improvement is effected. 
As noted previously, the tuning of the i.f. take -off 
coil of the tuner unit is important for stable recep- 
tion. This is normally adjusted for best balance of 
sound and vision and not for maximum vision 
output. 

Symptom: weak or non -existent picture 
Video burnout. Referring again to Fig. 3, note 

the potentiometer, formed by four resistors, 5.614 
47kO, 10011 and l50í1, across the h.t. The screen 
grid and the cathode of the video amplifier are fed 
from tappings on this potentiometer to receive the 
appropriate voltages. The valve develops a grid 1 

to grid 2 short- circuit and a chain of calamities 
quickly follows: the cathode resistors overheat, the 
screen grid passes too much current and the 47kí1 
resistor burns out completely. Safest procedure is 
to replace all four resistors and the 5012F capacitor, 
which may be punctured due to excess voltage over 
its safe rating. The deceptive factor here is that 
after component replacement -usually obvious -the 

1 

6.8k I.F 
take -off 

1i2 PCF80 

HT+ 

J 

..r 

ii2 PCF80 

Fig. 4-A PCF80 frequency changer stage 

circuit may appear to work, but the danger remains 
and the valve will probably fail again when hot. 
Replace the video amplifier. 

Symptoms: oscillator drift and ultimately no sound 
and vision 
Another burnout, again precipitated by valve 

failure, is that of the oscillator load in the tuner 
unit. The 6.8kí1 resistor feeding the anode of the 
triode section of the PCF80 frequency changer in 
Fig. 4 burns out after a period of overheating (when 

Sync 

47k 

Height 

HT+ i 
To boost 

volts 

To frame 
scan coils 

R Lin. 

50}íF 

Fig. 5 -The frame blocking oscillator and output 
stage of a Masteradio TE7. 
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the drift symptoms occur). Replace 
both resistor and valve. Use a 1W 
non -inductive type and fit this re- 
placement in as near a physical 
replica of the original as possible. 

A further tuner unit fault some- 
times bothersome is a short -circuit 
across the i.f. take -off coil where 
this is carrying h.t., as shown at 
point X. Some circuits use a 
tapped coil and a coaxial take -off 
cable which carries h.t. and is also 
vulnerable, especially at the point 
where it passes through the 
screened' casing. 

FRAME TIMEBASE 
Symptom: lack of height 

The circuit shown in Fig. 5 is of the frame time - 
base of the Masteradio TE7 series, chosen because 
it illustrates several possible fault sources. This is 
a blocking oscillator with the height control varying 
the h.t. to the anode of the oscillator. Where a 
variable control with carbon track carries h.t. there 
is always the possibility of a hot -spot and symptoms 
of intermittent height, frame locking only at 
reduced height, etc., can often be traced to this 
control. 

A further cause of reduced height is change in 
value of the h.t. dropping resistor in series with the 
height control. Another common cause is the h.t. 
feed to the output valve -often taken from a point 
on the boost voltage line. On several Philips, Stella 
and Cossor models this voltage source is the focus 
control, a 2Mí2 slider preset resistor from the boost 
line to chassis. This component reduces in value 
with little obvious effect on the focus and causes 
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Fig. 7 -A typical power supply and rectifier circuit. 
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Fig. 6 -The line output stage of a Regentone Ten -4. 

symptoms of reduced height and non -linearity 
which can be very baffling the first time they are 
met. 

Symptoms: reduced height with cramping at bottom 
Although a low emission output valve is the most 

frequent cause of this fault, many times it is 
aggravated by a leaky cathode decoupling electro- 
lytic (50µF in Fig. 5). 

Symptoms: stretched picture with non -linearity 
The exact form of this depends on the individual 

circuit but is often caused by an open -circuited 
feedback loop. The principal culprits are the 
vertical linearity control R and the capacitor C in 
Fig. 5. 

Symptom: frame hold at end of travel 
Where the frame hold is pre- biased, as in the 

circuit shown, a gradual change in potentiometer 
values, as can be caused by the 47kf1 resistor going 
" high", will cause a shift of the locking position 
and ultimately a frame lock that can only be 
obtained when height is reduced (i.e. greater voltage 
available at the hold control). A less frequent fault 
is the failure of the decoupling capacitor of this 
potentiometer chain, 8µF in Fig. 5. 

LINE TIMEBASE 
Symptom: gradual reduction of width 

Line timebase faults are many and varied and 
depend very much upon individual circuitry, but 
there is one fault common to many circuits that is 
illustrated in Fig. 6. Although this is actually part 
of the Regentone Ten -4 circuit, similar configura- 
tion will be found in many other makes and models. 
Cause of the fault is overheating and eventual 
failure of the 1.8k0 screen feed to the PL81. 
Always use a resistor of generous power rating here. 
The modern tendency is to increase the ohmic 
value of this part of the circuit and a 2kí2 5W wire - 
wound component is a suitable replacement. 

Symptoms: lack of width, lack of focus, possibly lack 
of frame 
Reduction in boost voltage (480V in the circuit 

shown) can be caused by an open- circuited boost 
capacitor, the 0.1µF (often 0.25 or 0.5µF and in at 
least two popular models an 8µF electrolytic), and 

-continued on page 511 
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PRINCIPLES AND PRACTICE OF 

Go r- r v 1 
CONTINUED FROM PAGE 459 OF THE JULY ISSUE 

LIGHT is electromagnetic radiation (like heat, 
radio and X -rays) with a waveband extend- 
ing approximately from 0.00004 to 

0.00007cm. The micron (y) is the unit of wave- 
length universally adopted for optical work and 
colour television and it is equal to 1 /1000mm, 
but is often reduced to "millimicrons" (mµ) where 
600mu, for example, are equal to 0.6u. 

The colour spectrum starts at red one end and 
finishes at violet at the other, but just before red 
becomes visible light it passes through the infra- 
red part of the spectrum, while violet at the other 
end fades away into the ultra -violet part of the 
spectrum. White light split into its component 
colours with corresponding wavelengths (not to 
scale) is shown in Fig. 10. 

Fig. 11 reveals how the light spectrum as a 
whole fits into the electromagnetic spectrum. Note 
that infra -red gradually changes to heat while 
ultra -violet gradually changes to X -rays -first 
" soft " rays and then " hard " rays which have 
a deep penetration. 

There is no definite demarcation between adja- 
cent forms of radiation, and this also applies to 
colours. Here the merge into adjacent hues is 
imperceptible. 

Colour is essentially a " sensation ", which 
means that one can reason that there can be no 
colour without sight, as there can be no sound 

Ultra- 
Violet 

400 

Light spectrum 

BY G. J. KING 
the spectrum; indeed, he sensitivity may be 
greater than the standard eye at some other part 
of the spectrum. 

The response of the standard eye to colours is 
shown in Fig. 12. Now we must be careful here 
since this curve reveals the brightness (sometimes 
called luminosity) of colours that the eye sees. 

The eye, then, is something like a tuned circuit, 
with Fig. 12 the response curve. Looking at it 
this way, the tuning is set at about 550mµ 
(corresponding to a greenish colour -Fig. 10) and 
the response is such that the sensitivity tails off 
either side fairly evenly. Normally, of course, the 
sensitivity is zero at ultra -violet and infra -red, 

400 500 600 
I Wavelength millimicrons - 

12 -Curve showing how a "standard" eye 
responds to different colours. 

Fig. 

700 

Violet 
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460 

BI e Glueñ 
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I I I I 

578 592 600 620 

Wavelength millimicrons 

Fig. I0 -The overall light spectrum from ultra -violet to 

without hearing. People respond to colours 
differently. Some people are colour -blind, for 
example. This does not necessarily mean that 
these unfortunates cannot see colours, for in the 
majority of instances it simply means that the 
response or sensitivity of the eyes is lower than 
that of so -called " standard " eyes at one end of 

Light 
spectrum 

X-Rays Heat Radio 

Wavelength - 
Fig. 11- Showing how the light spectrum of Fig. IO 

fits into the electromagnetic spectrum as a whole. 

Infra- 
Red 

thereby making these radiations 
invisible. 
The Lumen 

The Lumen relates the response 
700 of the eye to the colour in terms 

of luminance. It is important to 
remember that it is not directly 

infra -red. related to the output of a light 
source -that is, in terms of bright- 

ness. This can be better understood by con- 
sidering the eye viewing two lights of different 
colour. Nov. when these two lights look to the 
eye as though they are of equal brightness, then 
their lumen values are equal. Actually, it would 
be the standard eye on which the calculations of 
subjective brightness would be based. Under such 
a condition of balance, a check of the light out- 
put of the sources would reveal that these may 
be well off balance; indeed, one may be in the 
ultra- violet region and have quite a hefty output 
and yet have zero lumen value since it is invisible. 

White light, it will be recalled, can be produced 
by adding the three primary colours. If we add 
the colours in terms of equal energy, then we get 
so- called " equal energy white light ". At this 
stage it must be brought to mind that the overall 
luminance of the colour television picture is 
governed by the sum of the individual lumens of 
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the colour components. This means that green 
light contributes most towards the luminance of 
the picture, as is apparent from the curve at 
Fig. 12. 

We shall see later that the compatible mono- 
chrome signal (r) is representative of the overall 
luminance of the picture and is obtained by add- 
ing fractions of the red, green and blue signals. 
We would not, of course, end up with the correct 
monochrome representation simply by adding equal 
amounts of colour signals for the reasons already 
given above, bearing in mind that equal energy 
white light is obtained by the addition of equal 
light outputs and not equal lumen values. The 
fractions of colour signals thus used are related 
to the response in Fig. 12. 
Brightness and Luminance: The difference be- 
tween brightness and luminance should now be 
defined. Actually, the only real difference be- 
tween the two terms is that brightness is some- 
what relative. For example, a torch can look very 
dim during the day and yet very bright at night. 
Brightness and luminance both relate to intensity 
of light but luminance -which is used frequently 
in colour television literature -is an absolute 
measure. 

A BASIC COLOUR TELEVISION SYSTEM 

To display colour there must either be a mono- 
chrome picture tube with tricolour filters of some 
kind or a tricolour picture tube of some kind, such 

Blue, green 
and red 

light from 
scene 

L1 
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signal. Thus, on a 625 -line system with a mono- 
chrome video bandwidth of, say, 5.5Mc /s, a 
colour system of the nature described would 
demand a theoretical bandwidth of about 
16.5Mc /s. In practice pictures in good colour can 
be obtained with a bandwidth somewhat less than 
this, but for the simple type of colour system 
under discussion a bandwidth greater than that 
for comparable monochrome transmissions is 
essential. 

This simple system is called the " simultaneous 
colour television system " because the three 
primary colour make -ups of the original scene are 
transmitted simultaneously. The main disadvan- 
tage of the system, of course, is that it is waste- 
ful of bandwidth. 

Simultaneous System 
The basic elements of the simultaneous system 

are given in Fig. 13, which also reveals the general 
make -up of a colour television camera. It works 
in the following way. 

Blue, green and red light reflected from the 
scene to be televised is picked up by the turret 
tens Ll. On arrival at the " dichroic mirror " Dl 
the blue light is reflected by Dl while the green 
and red lights pass through it. A dichroic mirror 
has the property of being able to reflect a light 
of one colour while passing lights of other colours, 
and these are used extensively in colour television 
systems, mainly at the camera. 

M1 

D1 

Blue light a --- 
Fl L2 

D2 1 
Green 
and red 
light 

Green light 

I Red F3 L4 
I ght 

CTI 
Blue signal 

31- 
PT1 

Blue filter Screen 

Projection 
lenses 

- - --0 ---1 CT2 I 
Gree-?ignal -t V 

2 
F2 L3 

PT 

Green filter 

Red signal Blue,green --- --1/ and red 

I 

HPT3 Red filter M2 pictures 
projected in Transmission Colour display colour index Colour camera system system on screen 

Fig. 13 -Basic colour TV system -see text. In the receiver display system, signals operate picture tubes PTI, 2 and 3, while filters and lenses project the three primary -colour pictures on to a screen. 

as the shadow mask variety, about which more will 
be said later. Similarly, to transmit colour pictures 
there must either be a monochrome camera 
system with colour filters or three separate camera 
tubes (or tricolour camera tube) and an optical 
system to channel the three primary component 
colours of the scene to the corresponding camera 
tubes (Fig. 13). 

Each camera tube has a colour filter in front of 
it and each one gives a signal output correspond- 
ing to the colour- indexed image fed to it. The 
video signal resulting from each colour can thus 
modulate the carrier of a transmission system in 
exactly the same way as the monochrome signal 
modulates the carrier of a black- and -white tele- 
vision system. With three separate signals in 
colour to form ultimately the luminance of the 
picture, however, each colour signal would require 
almost as much bandwidth as a monochrome 

The blue light is bent by the silvered -surface 
mirror M1, passed through the correction filter Fl and lens F2 to give the blue make -up of the 
scene on the screen of camera tube CT1. 

The green and red lights from D1 are split by 
the second dichroic mirror D2; the green passing 
through the mirror, correction filter F2 and lens 
L3 to give the green make -up of the scene on the 
screen of camera tube CT2. 

The red light reflected by D2 is bent by mirror 
M2 and passed through the correction filter F3 
and lens L4 to give the red make -up of the scene 
on the screen of camera tube CT3. 

Thus it is seen that the original scene is simply 
split into its basic primary colours by the optical 
system in the camera. There are, of course, other 
ways of securing the optical requirements so that 
each camera tube records only one of the primary 
colours, but that shown in the camera section of 
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Fig. 13 has very Much in common with current 
practice. A colour television camera, therefore, is 
designed to give output signals on three 
" channels " corresponding to the blue, green and 
red pictures. 

In the camera there is nothing more involved 
than three monochrome camera tubes and an 
optical system to split the light of the image into 
its three primary colours. The video output of 
each camera tube looks just the same as mono- 
chrome video output obtained from the tube of a 
black -and -white camera, for each tube in the colour 
system is scanned in exactly the same way as a 
monochrome tube in a black- and -white camera. 
The colour camera, then, can be said to analyse 
each part of the scene to be televised both in 
terms of luminance and colour (chrominance) and 
to give three voltages corresponding to the 
amounts of blue, green and red required to be 
added to produce a colour rendering of the 
original scene. 

Now, when white is transmitted each camera 
tube gives an output of a voltage such that will 
activate the display system at the receiver so that 
each colour has the correct luminance to produce 
the sensation of white light when all three are 
added. Owing to the response of the eye (Fig. 
12) and to other shortcomings in the camera 
system and in the receiver, the voltages at the out- 
put of the camera need to be corrected, and means 
are available on the camera for adjusting the gain 
of each colour channel. 

The blue, green and red voltages at the output 
of the camera are denoted E's, E'G and FR 
respectively. The little dash at the top of the E 
(which stands for voltage) signifies that the 
voltages have been corrected. 

Transmission system 

Owing to the poor use of bandwidth, the 
simultaneous colour system is not used for over - 
the -air transmissions, but it may be used for closed - 
circuit systems where separate conductors can be 
used to convey the signals of each colour to the 
display device or receiver. 

Over -the -air experiments have been carried out 
with the system, however, and it was found that 
reasonable colour reproduction is possible by 
reducing the bandwidth of the blue channel to 
about one -third of that of the green and red 
channels when each of these has a bandwidth 
equal to a monochrome channel. The overall 
bandwidth, including the sound channel and 
separation, still works out to something around 
12Mc /s for a 405 -line system. 

Colour display system 

Again, the colour display system depicted in 
Fig. 13 has been employed mainly in certain 
closed- circuit colour television applications. Thus, 
the colour signals are fed from the camera along 
separate cables to a monitor display unit, in which 
each signal produces a picture in its own appro- 
priate colour. This is achieved either by the use 
of picture tubes whose light output is in colour 
or by the use of filters in front of ordinary mono- 
chrome tubes, as shown in Fig. 13. 

Some optical method is adopted to super- 
impose the three pictures one upon the other so 
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that the colours add (Fig. 1) and the viewer has 
the sensation of viewing a picture in full colour. 
A projection system is illustrated in Fig. 13 and 
it will be seen that lenses are used after colour 
filters to project the combined picture upon a 
screen. There are other ways cff doing this but 
they are all somewhat of an electronic /optical 
compromise. 

The biggest problem is in keeping the three 
pictures in perfect index over the entire area. To 
achieve this demands elaborate correction lenses 
to put right optical shortcomings, such as 
astigmatism and key -stone distortion, and an 
incredible degree of linearity correction on each 
picture, bearing in mind that while there may not 
be undue difficulty in securing registration at the 
centre of the picture, the edges are extremely 
vulnerable due to only a slight unbalance of the 
frame or line linearity of each picture colour 
separation. 

Eye sees 
three 

coloured 
pictures 

superimposed 

silvered mirrors 

Blue 
tube 

Green 
tube 

A Red 
tube 

Semi-silvered 
mirrors 

Blue 
tube LJI t 

Red 
tube 

(a) 

Green 
tube 

(b) 

Fig. 14- Optical methods by which the three 
coloured pictures may be superimposed so that the 
eyes of the viewer see a single, fully- coloured picture. 

Other ways by which the three coloured pictures 
may be sLperimposed so that the eyes of a viewer 
see a single, coloured picture are shown in 
Fig. 14. At (a) half- silvered parallel mirrors are 
employed, while at (b) the same principle is used 
but the mirrors are at right -angles. Unfortunately, 
these methods lose quite a lot of the light from 
the picture tubes and the resulting coloured 
display needs to be viewed in semi darkness. 

Note that each display tube is scanned in the 
ordinary manner and that each has brightness 
control so that the luminance of each colour may 
be adjusted to suit the viewer and display tubes 
and optical arrangements. 

SERIES TO BE CONTINUED 
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THE HENLOW 
wide -band 

OSCILLOSCOPE 
A high quality instrument specially 
developed for television application 

designed and described by 

D. R. BOWMAN Part Three 

CONTINUED FROM PAGE 455 OF THE JULY ISSUE 

PROPERLY speaking, the Y- amplifier comprises 
the valves V9, V10, V11 and V12 with their 
associated circuits. However, V8 also carries 

the Y signal, so it will be convenient to treat this 
whole series as one. Refer to Fig. 3. 

In order to provide gain control the problem of 
resetting accuracy has to be solved. In this instru- 
ment continuously variable gain control has been 
avoided, partly because it is very difficult to make 
such a control independent of frequency, but 
chiefly to allow the use of a stepped attenuator 
whose resetting error can be nil. 

The usual type of input attenuator is a fre- 
quency- compensated network consisting of a ladder 
of resistance and capacitances. Resistors can be 
selected from stock to high accuracy, or 1% 
tolerance components can be bought. The com- 
pensating capacitors however have to be adjusted, 
after the attenuator has been constructed, until the 
attenuator is independent of frequency. This can 
be a very patience consuming operation and may 
take several days of spare -time work. It was decided 
to use a simpler method. 

Resistors of relatively high value-2k0 and up- 
wards -are increasingly frequency -dependent in 
value (the Boella effect), due most probably to in-. 
herent self- capacitance effects. Resistors of some 
1005 and below are increasingly frequency- 
dependent because of their self- inductance. In the 
range of about 100 to 2,0000 the reactive effects are 
generally negligible up to around 
50Mc /s at least, providing that 
good quality carbon composition 
resistors are used, without a spiral 
track. The problem of frequency- 
independent attenuators then vs 
resolves itself into a method of 
using this range of resistors to 
obtain the necessary attenuation, 
having regard to the fact that the 
impedance of a Y amplifier as a 
whole must be high and as non - 
reactive as possible. 

Cathode -follower Input 
This is accomplished by using a 

cathode follower input stage, fol- 
lowed by an earthed -grid pre- 
amplifier; the attenuator network 

r 

is placed between these two valves -V8 
and V9 in Fig. 3. 

The valves V8 and V9 cannot be 
selected without careful consideration of 
various factors. They should ideally 
require the same bias and take the same 
anode current. In both, inter -electrode 
capacitances should be small, and the 
inductance of leads ought to be small 
also. Mutual conductance must be high, 
and anode current cannot be too small 
or the voltage output may be restricted 
unduly. In the case of V8 a triode can be 
used as the anode is earthed to alternating 
current. V9 might also be a triode, but a 
pentode has the advantage of having extra 
screening between cathode and anode 
because of the extra two grids. Considera- 
tion of these and other matters resulted 
in the choice of the type EC91 for V8 and 

the type EF91 for V9. 
The cathode resistors of these valves have to be 

low in value to enable the required bandwidth to 
be obtained. The values are 1750 and 1800 
respectively; the resistors should be selected to these 
values within 1%, and should be of adequate power 
rating and preferably of composition type. 

Calculation of Attenuator Resistance 
Fig. 7(a) shows the input circuit in simplified 

form, and it will be assumed that Rl, R2, and R4 
arg small compared with the anode slope resistance 
of the associated valves. The method of calculating 
the values of attenuator resistance will be given, in 
case the constructor wishes to provide for attenua- 
tion ratios different from those used in the proto- 
type oscilloscope. 
Impedance at A -A, looking into R1, is 1 /gml in 
parallel with Rl (1) 
Impedance at B -B, looking into R2, is similarly 
1 /gm2 in parallel with R2 (2) 

In (1) above, impedance Z1 =70S1 (EC91) 
In (2) above, impedance Z2 =76f1 (EF91) 

Because of an input signal at the grid of V8 a 
voltage is generated in the circuit formed by Z1, 
R3 and Z2 (see Fig. 7(b)). Let this voltage be El. 
This causes a current I to flow in the circuit -note, 
this refers only to the a.c. flowing. 

Current in the circuit I- Z1+Z2+R3 

Fig. 7- Analysis of the 
attenua tor. 

(a) (b) 

i 
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The output voltage E2 in the figure is the quantity 
IZ2 (Ohm's law) and so 

Z2 El 
E2 

Z1 +Z2 +R3 
E2 Z2 

Attenuation= El Z1 +Z2 +R3 
If E2 /E1 is replaced by 1/n (n being regarded 

as the number of " times " the signal is to be 
divided by) -the expression becomes 

Z1 +Z2 +R3 
n 

Z2 

which simplifies readily to 
R3 =(n -1) Z2 -Z1 

R3 can now be computed for any degree of 
attenuation with any pair of cathode impedances 
desired. 

Using the values of Zl and Z2 already found, 
the following values of attenuation are found: 
Attenuation 

i 
R3 Attenuation R3 
611 -'6 107012 

15811 8'2 228611 
46212 

The finished 
oscilloscope. 

To keep the actual values of resistance low in value, 
a series connection is adopted, and thus the actual 
resistors used in the attenuator are 6, 152, 304, 608 
and 121611. These, counting in series from the first, 
total to the required value at each step. It may be 
noted that all these resistors fall within the fre- 
quency- independent band mentioned above. Con- 
sequently with this simple switched attenuator no 
compensating capacitors are required. 

It will be seen that the value of attenuation is 
not calculated for the 'ratio unity. The exercise is 
left to the reader, and the result is not surprising; 
for " nil " attenuation (n =1) the result shows that 
a negative resistance is required. A moment's con- 
sideration will show that the maximum transfer of 
energy form Z1 to Z2 is Z, when impedances are 
equal. Thus an actual attenuation of I is seen as 
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"divide by 1 ", an attenuation of á as "divide by 2 ", 
and so on. The latter are the values actually 
marked on the front panel of the instrument. 

In practice the 612 resistor is included with the 
15211 resistor without appreciable loss of accuracy, 
and a direct connection used for the minimum 
attenuation position of the switch. Referring to 
Fig. 3 the values of resistors R34, R35, R36 and R37 
are thus 15811, 30411, 60812 and 1,21612 respectively. 
These are quite close to the nominal preferred 
values of 15012, 33012, 60012 (or 68012) and 12kí2, 
and may be selected from stock. They should be 
of the miniature kW type, of carbon composition, 
and in soldering on to the switch S4 (in series) they 
should be stood away from the wafer by tin. leads. 
The leads to the attenuator should be as short as 
possible. 

Maximum Input Voltage 

When the attenuator is in its minimum attenua- 
tion position V8 and V9 act as a long -tailed pair 
and there is no current feedback. The maximum 
voltage to V8 grid without overloading is thus the 
grid base of the valve, namely about 1.5 to 2V. A 
full vertical scan of the cathode ray tube is how- 
ever obtained with this voltage input, and so any 
larger input requires the attenuator to be switched 
to a higher position. 

In the maximum attenuation position ( =16) the 
input voltage acceptable is about 6V peak -to-peak 
for undistorted vertical deflection, but higher input 
is permissible if only the positive peaks are to be 
observed. For greater than 6V input however it is 
better to use an external attenuator suitably com- 
pensated, or the valves V8 and V9 may be replaced 
by valves with a longer grid base. About 36V 
input could probably be accepted by a pair of EL90 
pentodes, but at the cost of an extra 60 to 70mA 
of h.t. current -a not very economical proposition! 

The valve V9, an EF91, with screen by- passed to 
earth is not acting as a pentode in this circuit but 
as a triode. It might be wondered why the EF91 
is used rather than another EC91. The reason has 
already been mentioned, namely the need for the 
best possible screening between cathode and anode 
which the extra two earthed grids give. The main 
amplifier is connected to the anode of V9, and the 
smallest unwanted feedback could give rise to the 
most disastrous effects, either in phase distortion or 
downright instabilty. 

Short Leads Vital 

It is most important to ensure that the anode of 
V8 is by- passed to earth by the 161,F capacitor C25, 
and decoupled by R32, right at the valve socket and 
by the shortest possible leads. During development 
the oscilloscope was tested with square waves of 
very short rise time (about 5Ons), and a most con- 
spicuous " ringing " was observed, at a frequency 
of about 12Mc /s, at the beginning of each hori- 
zontal part of the trace. 

This effect persisted even when pulses of much 
longer rise time were used, though the effect 
decreased with increase of rise time. Eventually it 
was found that the ringing was due to the leads to 
V8 anode being an inch or two in length, and 
relocating the decoupling components effected an 
immediate cure. A further practical point to be 
watched is that the input socket to the Y- amplifier 
cannot rely upon earthing through the front panel of 
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the instrument. A stout braid lead must connect the 
" outer " of the coaxial socket to the chassis earth- 
ing point of the V8 cathode resistor, and an equally 
stout braid is used for the connection between the 
" inner " of the socket and V8 grid. Thus inductive 
effects are minimised. A suitable braid is the outer 
covering of ;in. coaxial cable. Alternatively, a strip 
of copper foil !in. wide might be used. 

Problems of Wide -band Amplification 
The necessary Y- amplifier bandwidth of 20Mc /s 

can be achieved well enough by the use of con- 
ventional amplifier techniques. So can the gain 
needed. However, when an output of some 80 to 
100V is needed there are difficulties. A valve such 
as the 6CH6 with a small anode resistor would pro- 
vide the necessary output, but at the expense of a 
large anode current. Also, in order to use a con- 
ventional amplifier of cascaded RC circuits the 
bandwidth of each would have to be increased 
because of the well known bandwidth narrowing 
effect. This would lead to the use either of com- 
pensated couplings, with the attendant problem of 
overshoot, or of further reduced anode load resist- 
ances which by decreasing gain would involve the 
requirement of extra stages of amplification-pos - 
sibly with cathode follower stages between the 
main amplifier valves. Not only is a large number 
of valves needed but such difficulties as probable 
unwanted feedback have to be faced. By no means 
a small problem would be the dissipation of the 
extra heat developed. 

The "Distributed" Amplifier 
In order to provide a readily -constructed and 

" tame" amplifier of high gain and relative free- 
dom from any tendency to instability it was decided 
to use a "distributed " amplifier. This type of 
amplifier has in addition the advantage that nearly 
all the h.t. current supplied contributes directly to 
the provision of output voltage for Y- deflection at 
the cathode ray tube, and the heat dissipation prob- 
lem is much eased. 

Fig. 8- Reflection of pulse in coaxial cable open - 
circuited at both ends. 

The pre -amplifier V9, already referred to, has as 
its anode load a 9100. resistor R38, and since this 
valve 'has to drive only a very limited capacitive load 
the bandwidth resulting is great. The gain is not 
about six, as might be expected from considerations 
of load and mutual conductance, since the cathode 
resistor is not by- passed- necessarily so, since the 
input voltage to V9 is developed across it. Actually 
the gain is approximately 3 for this stage and the 
anode load resistor could be increased except for 
the fact that it has to feed the grid line of the dis- 
tributed amplifier, whose impedance is 910t1. As 
will be seen, this stage causes no bandwidth limita- 
tions. 

The distributed amplifier consists of three EF184 
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valves. Their mutual conductance is about 15mA /V 
and since they are effectively in parallel as regards 
gain the low frequency gain is about 100 with an 
anode load of 2.2kí2. At high frequencies the gain 
is the same, of course, because although the valves 
are in parallel as regards gain they are not in 
parallel as regards inter- electrode and other 
capacitances. 

The principles of the distributed amplifier were 
discussed in this journal in September 1960 (page 
62,1), and design equations were given. For new 
readers the following account may be helpful. 

Principles of Operation 
Referring to Fig. 3, imagine a sudden change of 

voltage occurs at the anode of V9. This is im- 
pressed on the line of inductors L10, L11 and L12 
with which are associated the grid -cathode capa- 
citances of valves V10, Vll and V12. The impulse 
does not travel along this line with the speed of 
light but at a speed determined by the values of 
inductance and capacitance in the grid line. As the 
impulse passes each grid the valve generates a cor- 
responding but larger impulse at its anode. 

Consider the anode pulse at V10; this has two 
paths open to it, "left " and " right ", and if the 
impedance of the anode line of inductors is the 
same as the anode load resistor half the pulse 
travels in each direction. The pulse going to the 
"left " is absorbed in the resistance R42, while the 
rest of the pulse begins to move to the right along 
the anode line of inductors L5, L6, L7 and L8. If 
these have been correctly proportioned with the 
anode capacitances the pulse will reach the anode 
of VII just as the grid pulse arrives at the grid, 
and this process is repeated all down the line. The 
result is that the travelling pulse is augmented at 
each anode. 

The process may be visualised as a pulse travel- 
ling along the anode line and receiving a good push 
as it passes each anode. Eventually it arrives at the 
cathode ray tube deflector plate, where it causes the 
appropriate deflection and is then reflected back 
along the line, travelling back to R42 where it is 
absorbed. R42 must match the anode line, or else 
the pulse will be reflected again and eventually 
reach the deflector plate once more -mixed up with 
subsequent pulses generated. This would cause 
very great interference with the proper functioning 
of the amplifier, as might be expected. 

Line Termination 
The valves are seen to be not in parallel, and 

their inter -electrode capacitances do not add up to 
reduce the bandwidth of the amplifier. They may 
be considered as being in " delayed parallel ". 
Fig. 8 shows the way pulses are actually reflected 
back and forth along a piece of coaxial cable open - 
circuited at both ends, and this may underline the 
need for good matching between the anode line and 
the anode load resistor. 

The pulse travelling down the grid line must not 
be reflected at all however, since if it were it would 
excite the grids in reverse order and cause spurious 
signals in the anode line. 

To prevent reflection the grid line must be term 
inated in R46, the correct value of resistance, at ite 
" far " end. The small inductors and capacitors L4, 
L9 and L13, TC1, TC2 and TC3 are added to the 
delay lines in order to provide that the terminating 
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L4 To R42 
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L5 L5 L7 
50+50t 50+50t 50 +50t 

L8 
88t 

August, 1963 

leaving the delay line supported in 
the circuit a little over 1.5in. above 
the metal chassis. 

C35 The trimming capacitors TC1, 
5pF TC2 and TC3 are of the Philips 

beehive type, 2 -10pF, and are 
soldered on to tags fixed to the 
chassis at convenient points. 

Associated Capacitors 
It will be noted that C28 and 

C29 are in parallel. as also are C33 
and C34. The reason for this 
arrangement is that at the higher 
frequencies the larger -value capaci- 
tors may have an inductive 
reactance. They are paralleled by 
the smaller mica or ceramic capaci- 
tors so as to provide proper coup- 
ling. If desired, a 10f1 resistor may 
be added in series with the larger 
capacitor; this is only necessary if 
because of the physical characteris- 
tics of the larger capacitor there is 
any tendency for the paralleled 
capacitors to behave as a tuned cir- 
cuit and to resonate at or near 

some frequency in the pass -band of the amplifier. 
If this happens it will be shown up as " ringing " 
on fast pulses or as a kink in the response curve 
of the amplifier. C25 should be of the smallest 
physical size practicable in any case, to minimise 
external capacitance to earth. In the prototype it 
was not found necessary to include these small 
resistors, but it will do no harm to include them 
and may be advisable. Fig. 11 shows the connec- 
tions. 

In order to make the coupling between the dis- 
tributed amplifier and the pre -amplifier independent 
of frequency the values of C28 and C33 should be 
matched as accurately as possible, preferably to 

1%; the same applies to 
C29 and C34. 

The screen decoupling 
capacitors C26, C27, 
C30 and C32 must be 
wired as closely as pos- 
sible to the valveholders, 
with the shortest pos- 
sible leads. In addition, 
if the length of h.t. lead 
between the power sup- 
ply and the amplifier 
exceeds a few inches 

an Additional 16µF capacitor should be used to 
decouple the amplifier, and should be placed as 
close as possible to the tag -strip carrying the service. 

The grid bias sugply for the distributed amplifier 
is obtained from thL' 6.3V heater supply as shown 
in Fig. 4. This d.c. supply is rectified by D1 and 
smoothed by C36, C37 and VR6. The potentio- 
meter VR6 may be of wire -wound television type. 
The value of R48 is fairly critical for the proper 
functioning of the amplifier over long periods of 
continuous use. R47 limits diode current on first 
switching on, and must not be omitted. Note: 
The polarity of Dl in Fig. 4 is incorrect, and the 
symbol should be reversed. 

The next article will deal with the mechanical 
construction and arrangement of components. 

CONTINUED NEXT MONTH 

0.7' 

To 
TC1 

L9 
32t 

To 
C28,C29 

22t' 

V10 
anode 

. .1 [- 

0.7' 

V11 
anode 

,a) 

V12 
anode 

0.7' 

To To sync 
CRT Y1 amp 

L10 L11 L12 L13 27+27t 27+27t 27+27t 
t):05 10.05 -'11-5,705 22tf 0.75 32t 

075', 77 

llli I 

07' 0.7' I 0.7' 

To V10 V11 V 2 To To grid To 

TC2 grid grid grid R46 bias TC3 

(b) 

All windings are 40 swg enamelled copper wire close-wound spaced as shown 
on 6nlength of paxolin tube 

Fig. 9- Winding details of anode and grid lines. 

resistors behave in a frequency- independent fashion 
at the higher frequencies covered by the amplifier. 

Winding details for the anode and grid lines are 
given in Fig. 9, and these must be adhered to 
strictly if the best results are to be obtained. It 
should be noted that Fig. 3 shows the anode and 
grid lines diagrammatically only, and Fig. 9 must be 
consulted for details of winding and for connections. 

Constructing the Delay Lines 

The delay lines should be constructed so as to be 
self -supporting in the circuit. This may be done 
readily by using fairly heavy gauge wire for the 

Contact Soldered Wires bared ,twisted adhesive 
+ 

and soldered 

Contact Tapped winding 
adhesive 

-' -18 swg tinned copper wire 

Fig. 10- Termination of the delay line winding. 

tappings. The terminal is made by drilling a small 
hole through the paxolin tube near the end of the 
winding. A length of No. 18 gauge tinned copper 
wire is forced through the hole, emerging on the 
opposite side of the tube, the end is bent over 
through 180° and pushed into a further small hole 
drilled in the tube. The winding tapping is then 
soldered to the terminal and the joint is covered 
with a good blob of contact adhesive to make all 
firm. Fig. 10 shows this method of construction in 
detail. 

The terminal wires are then cut all to the same 
length, about 1.5 to 2in. These leads can then be 
soldered direct. to the tags of the valve sockets, 

'I 
C29 

C28 
100 

Fig. I l- Additional C and 
R to eliminate resonance in 

coupling capacitor. 

1110 
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DX TELEVISION 
Further information on the reception of long distance 625 -line 
TV transmissions is provided in this article. The author, who 
is a professional service engineer, and a colleague have both 
received transmissions from over one thousand miles using 
ordinary 405 -line sets and dipole aerials. 

THERE are quite a few different 
systems and line standards in 
use on the Continent. The 

Western European TV stations use 
the 625 CCIR standard while the 
Eastern European stations use the 
625 OIR standard. Both of these 
have negative modulation with f.m. 
sound. 

Belgium, on the other hand, has 
625 -line transmissions with positive 
modulation and a.m. sound. They 
also have 819 -line transmissions 
along with France. This system 
uses positive modulation and a.m. 
sound. Last but not least comes 
Britain with 405 -line positive 
modulation and a.m. sound. About 
the only thing that is common to 
all systems is the field (frame) 
timebase frequency, which is 50c /s. 

During the actual reception of a 
625 signal it has been found that 
there is a slight difference in the 
shape of the sync pulses, and this 
requires a different line hold setting for CCIR 
OIR stations. 

BY J. HURRY 

This photograph is of a West German TV "interval" card. 

and 

Weather and Sunspots 
There is no doubt that weather plays a large 

part in the setting up of the right conditions for 
long- distance reception, but the biggest factor 
appears to be sunspots. 

Surfs disc showing two sunspots 

Fig. 1 -The correct method of observing the surface 
of the sun. 

J 
It is quite easy to find out if there are any 

sunspots by the use of a telescope (see Fig. 1). 
BUT REMEMBER, NEVER LOOK DIRECTLY 
AT THE SUN. The image should be projected 
on to a card or white wall. 

If there are sunspots they will appear as black 
dots or marks on the sun's disc when the telescope 
is focused. 

It is now quite easy to predict within five or six 
hours when reception can be expected. A combina- 
tion of sunspots and high pressure makes reception 
almost 100% certain. This is borne out by the fact 
that during the winter when the earth's north pole 
swings on its axis away from the sun there is no 
reception. In the summer, of course, the north 
pole moves over to the sun and the long -distance 
reception is restored. Even low pressure and heavy 
rain has been found to be no drawback to receiving 
Russia, etc., when there have been some large 
sunspots. 

When we first tried out a set on negative 
modulation the Spanish test card was received, but 
the timebase was running at 7.5kc /s or half the 
line frequency, which is, of course, 15kc /s. The 
set was a 12in. Ferguson which was eventually 
made to run at 15kc /s. Other sets we have used 
include a Pye 14in., K.B. 14in., Defiant 17in. and 
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also a number of 21in. sets. I am now regularly Photographs 
using a Marconi VT68DA. 

Requirements 

The requirements for a TV set for D.X. use are 
that it should be able to tune over the whole of 
Band I and have a switch fitted to give three 
positions as follows: 405 positive, 625 negative and 

625 negative (see Fig. 3). 
From IF 

transformer 

Line 
Hold 

To 

R\ 
Switch 

\ 1 
Resiistor'R' 

The Switch 

The switch is an ordi- 
nary Yaxley type which 
can be obtained from any 
radio dealer. The wiring 
from the diodes should be 
as short as possible, other- 
wise the set will be very 
unstable and the gain will 
fall off as well. The extra 
diode is for use on 625 
negative so that the cor- 
rect polarity of pulses are 
fed to the video amplifier, 
sync separator, tube, etc. 

To video The most suitable value 
amp hier 

for resistor R in Fig. 2 
Fig. 2 (left) -The line hold is found by experimenting 

circuit modification. with values near 20kí1. 
Fig. 3 (right) -The circuit This resistor is inserted 

of the diode switching. in series with the original 
line hold control. When 

the switch is in the 405 position R is shorted but 
is brought into circuit when switched to 625. The 
length of the wiring to the line hold is not critical. 

Aerials 
For all-round (non -directive) reception a vertical 

dipole, for channels 3 or 2 mounted as high as 
possible is best, but an X or H type aerial serves 
almost as well. A simple wire aerial slung over a 
picture rail has been used to receive Spain and 
West Germany. The best arrangement, of course, 
would be a multi- element array with a motor to 
turn it, but this is not very practical in an ordinary 
dwelling house. 

Four -pole 
three -way 

switch \ To resistor 'R 
and Line Hold 

Diodes 

Fig. 4-The switch wiring. 

, 

I 
To video 
amplifier 

To IF 
transformer 

It is quite easy to take photographs from the 
TV set by using a high -speed film and a developer 
that gives the maximum speed from the film. The 
camera used by the author was a Voigtlander 
Vito B set at 1 /30sec at f2.8 with H.P.3 film, which 
is rated at 400 A.S.A. 

The photographs have been examined by officials 
of Scottish Television, and the Swiss TV station at 
Bantiger have sent a letter to verify that the 
negatives sent to them were of their test card. 

_._.._ fi:i:;á#:f 
. h. .>:..,w:%>`;: 

The author took this photograph while receiving Spain. 

The test card of Italian television. 

Log Book 

A log book should be kept to record the stations 
received, weather, time and if any sunspots were 
showing. Some of the stations we have received 
include Denmark, Estonia, Spain, West and East 
Germany, Hungary, Italy, Holland and Belgium on 
Bands I and III. 

This Year 

This coming summer we are hoping to get some 
more information on the cause of interference which 
is shown on some of the photographs and also the 
question of being able to predict exactly when to 
expect " The Foreigners ". 

For notes on telescopes see Observer's Book of 
Astronomy, page 151. 
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BUILD A C.C.T.V. CAMERA! 
AN EXCITING NEW HOBBY .. a 

made possible with these easy -to -buy, easy -to -build kits, 
supplied with step by step instructions. Ideal for the 
enthusiast and Technical students. 

THE "BEUKIT" 

C.C. TELEVISION 

CAMERA KIT! 
Completely Transistorised 
mom 
BUY AND BUILD IN 

KIT No. 1. £18.17.6. With epeel5oa- 
non. principles el vidions tube. ,dawning 
assembly and optical system diagram. 

KIT No. 2. £16.10.0. With printed cir- 
cuit board nod usomated components, circuit 
diagram, layout instructions and Instruction 
Manual. 

ORDER NOW FROM 
or see demonstration today. 

499 

The finest possible way to learn about 
transistors and TV Cameras: 
The most exciting advance ever in 
Do- it- Yourself Electronics - specially 
designed and manufactured - NOT 
SURPLUS EQUIPMENT. 

A WORLD FIRST! 
The Beukit Camera works with standard 
1115 line T.V. Receivers. 

SEE IT NOW! 
Demonstrations held daily ,e ,gar 
-110í, nobs, 

EASY STAGES- OR SAVE MONEY 
Kit No. 3. £8.0.0. With all transistors 
and semi -conductors. 

Kit No. 4. £6.0.0. with all metal work. 
Plus 7(4 Poil J; Plc. for naeh Kit. D'n,d S.A.K. 
/or (ult details of each Kit. (Kits cannot be split. 
Instruction Manual cannot he supplied separately., 

BEULAH ELECTRONICS 
.4 Member of the D.T.V. Group of Companies. 

Dept. P.T.V. 126 HAMILTON ROAD, 
WEST NORWOOD, LONDON, S.E.27. 

Telephone: G/Psy Hill 6166 

and buy the complete Kit (less 
Vidicon and lens) as illustrated above 
for only 

£48 /Vas 718 
P. d, 1'. 

The Camera is also available factory 
assembled and tested, with vidicon less 
lens tor 69 gns. 

1:xpenmentero rdicon 912 plan P. & P. 7/6. 

8PECIAL BEULAH 71 Economy Lens 21I 
(1.GWECT PRICED LENS IN U.K.!) Fined 
01. Ft tlin. An excellent lene, focus from 
. m. to infinity. Half the price of other make,, 

Brand 
checked VALVES 

AC! HI, 4/6 
AC/P4 61- 
AC6IPEN 

SI. 
ABS 51- 
ARP3 8/- 
ARE-4 8/6 
ARPI2 2/8 
ARP21 7/- 
ARP24 816 
ARP:1l 41- 
ARTP1 8(- 
AT'PI 213 
AT P7 5I6 
AU7 501- 
AZ3l 7/- 
58n4 47/6 
BT45 15/- 
BT9B 20/- 
BT83 85/- 
C031 2/- 
(:le 5/- 
CV71 81- 
CV102 11- 
1'V264 12/6 
CV4014 7/- 
CV40t5 51- 
CV4025101- 
Cv404640/. 
CY31 61- 
D1 1/6 
D41 318 
077 412 
UA30 12/6 
DAN/96 7/- 
UUtI 41- 
UF7T30 2/- 
I1F'73 5l- 
1F.1t 3/- 
pp f6 7/- 
UK16 -/- Film 5'- 
L/LJ3 81- 
h1,34 el- 
10,96 7/. 
10.619 16/- 
E7413 80/- 

.NAKP OTRKRB 
£1 P. A P. I/ 

new, individually 
and guaranteed 

52134 16/- 
EA50 118 
EABC80 818 
F:ACfIt 3/8 
5634 ,1/8 
5B91 3/- 
EBC33 0/- 
511041 7/9 
EBCbO 6I- 
EBF'SO 7/6 
EBF'89 7/9 
EC90 201- 
E091 31- 
ECCxI 418 
ECU82 4413 

F,C'115:1 4/- 
ECCO4 -/- 
ECCSS 8/- 
ECC91 4/- 
ECF80 7/9 
ECF82 '/9 
ECH42 9/6 
F,CHRl e/- 
ECLSO 6/6 
ECL82 8/- 
ECIA3 10/- 
SCt.86 ll/- 
F.F'36 816 
BF39 4/. 
EF41 8/- 
E1,30 1/8 
EP54 8/8 
EN/53 ^/. 
$F7o 4/- 
EF73 5l- 
EF'74 41- 
EFS0 5/8 
F.PS-, 61- 
EF86 7/- 
hFr9 b/- 
EF31 2/9 
EPOS fc_ 
FF95 b/- 
EF163 9/- 
EF'184 9/. 
E192 3/9 
E1.34 12/_ 

IN fi7CiCK 
: ever el. 21: over 

0635 51- 
FAA' 81- 
EIA3 Si- 
EL84 813 
10,111 4l3 
EL95 6/6 
EMSO 710 
E11184 8/6 
EN31 10/- 
E81)208 8/- 
EV'31 8/- 
EY66 -/- 
EY:I¡ &- 
E740 8/8 
F1Z41 610 
EZ60 8/- MI 6/_ 
F'/6037 5/- 
F'n6061 5/- 
F16063 4/- 
FW4/500618 
G112360 9/. 
OZ32 9/- 
116:1 71- 
pK54 22/8 
HL2K 216 
111.33 el- 
14L23D1)61- 
HL41 4/- 
HV'R2 9/- 
ESA 10/- 
KT32 81- 
KT'33C 4/- 
KT++ 5/9 
ICTri3 4/- 
K'l'6i 1219 
KT67 15/. 
1: T76 8/8 
KTM'el 5/8 
KTW62 BI8 
KTZ4I 6/- 
KT%i3 6/- 
LP2 101- 
648i 42 121- 
MIil 3/8 
MIA 41- MIA 6/- 

turbid.. Cathode 
03 P. A P. 

MB/PEN 8/- 
878 10/- 
OB3 7/- 
003 5/8 
0113 61- 
074 41- 
PCC84 6/8 
P(X;85 7l6 
P(X.A9 10/6 
1C1/80 7/- 
PC1182 8/8 
PCL83 8/- 
PC1.r3 81- 
PC'1,84 7/- 
PC1.86 10/- 
PE.1'25 4/e 
2E1,446 b/- 
PEV'2:0A 

81- 
PL36 9l- 
Pl.rl 8/- 
PL82 8/3 
PL93 613 
PL84 713 
PT15 10/- 
PT2511 716 
PX4 14/- 
PXYS 9.- 
PYti2 916 
PYSO 6/8 
PY51 6/6 
PYS2 81- 
PY83 7/- 
PV'800 101- 
PZl:i3 9/- 
QP21 6/- 
QP25 6/- 
Q695/10 5/8 
Q61209 8/- 
QV04/7 .11- 

R3 el- 
R1ó10 2/- 
1tEL21 25/- 
It X335 101- rP dl8 
I+eml PI- 
rf";I g/- 
STV2SO4" 

1218 
6'rV2O0v0I 

50/. 
e4"21506 419 

Ray r,.he, 
tee. C.O.D. 

T41 6/8 
TP'_5 15/- 
TTII 3/- 
TT'15 80/- 
TZ30 181- 
Ul2/14 8/- 
U17 5/. 
UDI 818 
U25 10/- 
U28 11/- 
U27 8/- 
U73 5/- 
U801 20/- 
UABC80 7/- 
18141 -/_ 
URCeo el- 
UBF89 7/8 
UCH43 7/6 
UCH91 9/- 
UC'L62 9/- 
UCI183 11/- 
4/L41 7/. 
ULSl 7/. 
11119 5/6 
11Y41 e/- 
UY95 6/- 
VI924 20/, 
VMP40 12/- 
h P23 3/- 
V'1199 8/. 
V'R106/30 

5/8 
VR150130 

5/- 
VT4C 20/ 
VU39 8/- 
4X3266 4/- 
X66 7l8 
4"63 5/. 
V'6.5 4/- 
Y46 9/. 
'/.ß00U 1716 
IA:I 3/- 
IASI:'r 5/- 
11'S1 %T 71- 
Il)1%T 81- 
IF71% 7/e 
lF'^_ 3/- 
10615T 81- 
IIA 3/- 
II.AS 5/- 
ILCB 6/- 

a,.d.coeetal Voices. 
3,6 extra. Overseas 

ILH4 5/- 
1115 8/- 
164 6/- 
183 5/6 
1T4 3/- 
:'53 5/- 
2A5 el- 
266 -I- 
2C36A SI- 
2C34 2I0 
2C'43 42/6 
21251 12/. 
2021 5/- 
31431W 8/6 
2X2 3l- 
364 4/- 
3A/167M 

251- 
3147 bl- 
3524 5/- 
3826 15/- 
38729 50/. 
344 6/- 
354 5l- 
:IV'4 6/- 
361730 5/- 
361740 5/. 
5B/2457M 

19/- 
5R4GY 9/. 
514 8/- 
3U40 5/- 
5X40 8/6 
5V40 8/- 
5Y3(: 3/- 
530T 6/- 
5Z4 8/6 
SL40 7/- 
66117 41 
0AC7 8/- 
61015 3/- 
4607 8/- 
5Ai16 101- 
6.4.15 8/8 
IiAJ7 3/- 
iAKS bl- 

5 A1(6 B/- 
6,4 57 6/- 
AA 815 2/8 
65 946 4/- 
6A4,15 /_ 
6666 4/- 

All U.K. 
Postage 

6AT6 51- 
BAX4 8l- 
6840 8/- 
6B7 6/- 
6B90 2/8 
(IBAS 516 
6BE6 5/8 
68117 12I- 
6C4 2I13 
BCSGT 81- 
8C'61í 3/- 
8C'SG 8/- 
6CH6 5/- 
61111 8/- 
6E7 6/- 
6F3G 5/3 
'7F515T 5/9 
BFC,G 41- 
6F'7 5/- 
6F5G 51- 
6F13 4/6 
61,13 5/- 
6F32 4/- 
6F3:1 8/6 
6050 2/6 
6131 8/- 
8146M 1/6 
6.14 9/- 
633 8/8 
6J5G 3/- 
626 8/6 
6J7G 5/- 
61461:T 6/- 
'110/1 21- 
6K7GT 4/9 
6E66 5/- 
610.UT 8/8 
6KOM 8/6 
6125 12/- 
81.riG 61- 
61,6 617 

I:IfO 6l- 
IiL71: 918 
61.31 4/6 
rí1.11'!0 5/9 
IiN7,% 519 
687 01- 
6Q70 6/- 
tEl 81- 
66r7 5/6 
6B17 0T 51- 
6007 515 

m'Jers heww 
exmra at rollt 

6rI0t 3/- 
68J7 5/- 
66J7GT 5/8 
68J7Y 6/6 
66E7 4/6 
68L7GT 6/6 
66N7 419 
Ii8Q7 6/- 
3987 2/- 
6U40T 9/6 
I0'80 4/- 
IiVfiGT 6I- 
6V64I 81- 
6X4 6/- 
1,X5GT 6/6 
6Y61: el- 
1I301.2 10/- 
miri 5/- 
71t7 7/8 
7r.; 71- ;r,; 7/. 
TC7 5/. 
7117 7/3 
7Q7 7/. 
7V'7 6/- 
7Z4 4/8 
ire's 2/4 
9D9 8/6 
1153 17/6 
12A6 2/- 
12AH7 5/_ 
12A118 11/- 
12AT7 4/8 
I2AUS 9/- 
1251T7 51- 
12AN7 5/8 
12AY7 10/- 
521'S 3/- 
t201 17/- 
I2H8 9_ / 

I2J3l:T 2/6 
t,2F7G'C4/8 
12tiBM 7/8 
1.,071%'l' 4I8 

's A' 7/- 
'-'(It'7 4/. 
,34,+7 3l- 
G'S117 3/- 

P.0 
170 GOLDHAWK 

128,17 5/- 
120K7 3/6 
128E7GT 

3/- 
128L7GT 

519 
128N70T 

519 
122R7 6/- 
12Y4 2/- 
141,7 7/- 
15112 6/- 
1963 10/- 
19H1. el- 
20AE 17/8 
201'4 1718 
2166 91- 
2.5L6GT 719 
30 hi- 
30C15 10/- 
30F'5 8/6 
30F1.1 9/8 
30P19 11/- 
30PL1 10/8 
:tOPL1310/8 
35L6GT 8/- 
35T 17/8 
:35Z3 8/- 
367.40T 6/- 
:17 4/- 
38 41- 
58 81- 
59 6/- 
7:5 518 
75 5/- 
77 01- 
75 5/- 
80 518 
Cl Sl 9/- 
02 0/- 
81 81- 
S5A2 7/6 
BD 0!_ 
90l'1 81- 
2t0VPT 

7 piu 2/6 
320T'H 4/- 

1 55015 8/- 

RADIO 
Shepherd's 

357A 701- 
368A 51- 
393A 151- 
7036 151- 
715B 00/- 
Sol 61- 
803 2216 
405 80/- 
807BR 6/- 
608 8/- 
slit 551- 
615 401- 
929A 301- 
629B 501- 
S306 41- 
532 161- 
543 51- 
'461iA 14/. 
934 3/0 
953 216 
958 2/- 
957 51- 
958A 4/- 
1619 3/- 
1619 51- 
1625 e/- 
1626 3/- 
1639 4/8 
2051 3/- 
40430 1816 
4063 8/- 
5654 91- 
5663 9/- 
3670 9/- 
5726 6/6 
6064 7/- 
60(I3 6l- 
itl0 4/- 
6316 8/- 
7193 119 
7475 3/- 
r013A 251- 
:i001 3/. 
9002 416 
9003 6/- 
9004 2/6 
9000 2/6 

LTD. 
ROAD, 

Bush 4946 

Cathode 
Ray Tubes 

ACRO 90I- 
C.V955 151- 
CV1530 80/- 
CV1596 
(99J) 55/- 

54103/B/+ 
25f- 

E4504/BI16 
20/- 

VCR97 26/- 
VCR13880/- 
VCR139A 

85/- 
3PP7 261- 
5C10 26/- 
5F'P7 45/. 
5FP76 28/- 
7BP7 so/. 
12DP7A 

501- 

Photo 
Tubes 

CM08 9/- 
GFlR 1216 
9316 66/- 
6097C 860I- 

8peeial 
Valve. 

ACTS !8 
AC5223 986 
CV'59 70/- 
CV125 85/- 
CV193 301- 
CV980 1/6 
E0U77 510 
ER6/3 70/- 
I713 98/- 
I024 26/- 
33/92IE 

1871101- 
723A1B 50/- 
725A 801- 
776A 27/6 
4033L 20/- 

W.12 
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500 

NOW THREE LOW 

COST COURSES TO 

HELP YOU BECOME 

AN EXPERT IN 

RADIO, 

ELECTRONICS, OR 

TELEVISION 
Cur now famous Electronic Course won instant 
c :claim when offered just over one year ago. 

NOW WE ARE PROUD TO BE ABLE 
TO OFFER TWO NEW COMPAN- 
ION COURSES IN RADIO AND 
T.V. FOR THE SAME REASONABLE 
COST. 
The leesano are crystal clear practical. easy to 
matter and use. Early leptons mate fundamentals 
clear even to the beginner. while ether le.nons will 
give you the practical know -how" of an expert: 

These an real home -study courses that have been 
printed in large volume and bound into one giant 
A : I lln. manual to reduce cost. Compares favourably 
with tome courser coating ten times as uch. By 
receiving all canons at one time you save letter 
writing, additional pottage, and other copensce. 

Everyone can benefit from these practical cmurea. 
No old fashioned idean used here. .lust straight- 
forward easy to underet..and explanations to help 
you get ahead fn radio. electronics or television. 

Modern winless and l.v. sets use complet circuits. 
but their function is based on eurprieingly fe.w 
principles. These principles can easily be mastered 
when explained clearly. That is the object of 
these coarsen. Soon you will be well on your way 
to becoming Bret -clans tatto, clettronica, or t.v. 
technician. 

More and more people are needed every day to repair 
wireless sets, amplifiers. VHFMFM radios, televisions 
and electronic equipment. Are YOU prepared to 
get your share of the money to be earnedl' 

Just slip the noupon indicating the courte required. 
You must be convinced that this is the best value 
you have ever een in electronic, radio and 1.0. 
training otherwise you ran return the manual 
for have your money refunded if teat with order) 
after you have examined it in your own home for a 
period of «even full days. 

The price? Only 36/- per course, plus pottage. 

YOU CAN QUALIFY FOR A CERTIFICATE. 
Details sent with each course ordered. 

FREE DATA HANDBOOK WITH EVERY 
ORDER 

FREE TRIAL OFFER 
TERMS ..-. . PEE iyl'.Eh' 

To SIE -TECH BOOK COMPANY, Dept. PVC1. 
West End, Southampton, Hants. 

Send ELECTRONICS COURSE 

RADIO COURSE 

TELEVISION COURSE 
for full reveo day& tree trial. II not delighted I may 
return the course poet paid without further obliga- 
tion on my part. Otherwise 1 will pay cash or bi- 
weekly until paid. (No extra for interest it paid 
regularly.) 

r1 Tick here if on-twine toll prii'o iwe pay postage). 
flame 7 lino money-bask gnaranirc.. Postage chotaea 
3 l per c Overseas ...Winces please send loll 
amount (including Ireland). 

Name 

Address 

My County 

PRACTICAL TELEVISION 

TELEVISION 

tubes at the 
right prices 

Most types. (Old glass NOT 
required). 

14 inch £2.19.6 
All other types add 10'- 
returnable on old glass 
17 inch £4.10.0 
19 inch £5. 0.0 
21 inch £6. 0.0 
23 inch £6.10.0 

With years of experience 
and improved production 
techniques Tates guarantee 
first class rebuilt tubes with 
extra fine definition and 
brilliance -in spite of their 
low cost. 

Guaranteed for 12 months. 
Prompt Delivery. 

ORDER NOW from Tat es 
ELECTRONIC SERVICES LTD 
3, Waterloo Road, Stockport. 
Depots throughout 
the North and Midlands. 

Cash with Order. 
Carriage and Insurance 
7/6 B.R.S. 12/6 Pass. Train 

Please supply the following 
(10/- deposit returned on receipt 

of Salvage glass) 

Tick here Size Type 
and 

attach to 
letterhead for 
trade enquiries 
Name 
Address 

August, 1963 

PADGETTS RADIO STORES 
OLD TOWN HALL 

KNOWLER HILL 
LIVERSEDGE, YORKS. 

Telephone: Cleckheaton 2866 
COMPLETE TV SETS UNTESTED 
Bush 121n. 13 channels, TV24C .. .. 301 - 
Bush 14ín. 13 channels, TV43 .. .. 701 - 
Bush 1410. 18 channels. TV53 .. .. 75/- 
Pye 141n. 13 channels. V14C console .. 501 - 
Pye 14in. 13 channels, VT4 . 50/- 
Philips Min. 2 and 10 channels, 1446 .. 35/- 
We have 17in. TV Sets with rough cabinets. 
coils fitted 2 and 10, at 501 -. Carriage on any 
TV Set 10/- per B.R.S. Well packed but 
sent at owner's risk. 
Values Removed from TV Sets. Tested 
on Mullard Valve Tester. and are 100% as 
new. Three months unconditional guar- 
antee. POST FREE. 
ECL80 2/- 10C2 5/- PY80 5/- 
EC'C82 51- 10F1 11- PY81 4/- 
EY51 216 10F13 5/- PY82 51- 
EBF80 4/6 101°14 5/- PZ30 4/- 
EB91 9d. 20D1 3/- PCF80 4/8 
EF9l gd. 20P1 5/- PCC84 4/6 
66617 2/9 20L1 5/- EAC91 1/6 
bE1 11- I85BT 816 PL83 5í- 
8F13 2/- U281 5l- PL33 4í- 
6F14 5l- U282 51- B36 4l- 

U329 5l- N37 5/- 61,15 
P 8 5/6LD20 

51- 5/- 27SÚ 5/- 
PCL82 6/- PL82 5l- U12 4/- 
EF80 1/8 or 10/- per doz. Grade 2 EF80 for 
test purposes, 4/- doz. 
New Valves Ex. Units. POST FREE. 
ARP12 118. 6 for 5/6, box of 50 20/ -. 1T4 2/, 
ARS 2/ -, ARTP2 2/ -, APT4 2/ -, APP37 2h 
6K7 2 / -, 6K8 4 /-, 5U4 31 -, 6SN7 3/ -, 8V6 3h, 
6V6GT 4/6. VR150 /30 2/8, 6C4 2/ -, EL91 1/9. 
EF91 1/9, EF50 11 -. 6/- doz., 6F6 2 /6, 5Z4 5/6. 
6X5 4/6. 
P.N. Speakers. Removed from TV Sets. 
All perfect condition. Rola and Plessey. 
6 x 4ín., 5/-' Goodman and R. and A., 7 x 4ín. 
8 / -: Rola and R. and A. 61 in. round. 3/1.4 
6in. Dish. round, 5l -: 8in. round. 61 -. Post 
on any speaker. 2/ -. 
TV Tubes Picture Tested. Reclaimed 
from TV Sets. 121n. 17/ , 14ín. 30 /, Carr. 
716. 8 months unconditional guarantee. 
TYPE 46 SET complete with valves, less 
coils. crystals, and send - receive switch. but 
otherwise complete in new condition, 8/6. 
Grade two 4/8. Post 3/9. 
Mixed Dlaids Droppers. Removed from 
TV chassis. 101- per doz. Post free. 
NEW BOXED UNITS. Type M0. Complete 
with 524, Y63, magic eye, four EF50 and 
omplete A.C. 230 volt Power Pack, 25 /- 

Carriage 7 /6. 
11.P. 2311 VOLT MOTORS. Removed from 

washincr machines. 'levied. 251 -. Carr. 7/6 

RES/CAP. BRIDGE pl/p62,6 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading. 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. VO) 
Raleigh Mews, Raleigh Street, Nottingham 

IJ YOUR TV TUBE 
BEGINNING TO DIM? 

Add this unit to restore the original 
brightness and im- 
prove picture quality. 
Further deterioration 
will ruin the tube be- 
yond recovery. Get this 
unit NOW and SAVE 
money. 

.l t vT PLUG ON TO TUBE 
Important: State 

Make. Model No. 
Name and Ad- 
dress in Block 
Letters Please. 

1l'ilhin '! o refunded i /not 
ntl.credt 

STAND \it 1/ DS IIDEI. .. 20/- 
DE IA X l .1. 251 - 

M,< - ri /K,-ur,,, node!. 
SINCLAIR ELECTRONICS Dept. F.T 1 

18 Newport Court, Charing Cross Rd., WCI 
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August, 1963 PRACTICAL TELEVISION 501 

VICING 
EVISI N 
WEIRS 

By L. Lawry -johns 

No. 92: FERGUSON 406T, H.M.V. 1870, MARCONIPHONE VTI57 

THE Ferguson 406T, the H.M.V. 1870 and the 
Marconiphone VT157 all are 17in. table 
models. The 21in. versions are the Ferguson 

408T, H.M.V. 1874 and the Marconi VT160. 
An identical chassis is incorporated in all these 

models, the picture tubes used being the Mullard 
AW43 -80 (17ín.) and AW53 -80 (21in.). These tubes 
are electrostatically focused and have the closed 
loop sleeve on the tube neck under the scanning 
coils for linearity adjustment. 

Further associated models using the same basic 
circuit but incorporating v.h.f. -f.m. radio facilities 
are the Ferguson 436T (table model) with the 17in. 
tube, 416T the console version, 438T being a 21in. 
table model, equivalent H.M.V. receivers are the 
1872 and 1876, the Marconiphone VT159 complet- 
ing the group. 

M etrosil, Elements 

The design uses two metrosil elements, ZI and 
Z2. Z1 is the e.h.t. metrosil and is located on the 
lower front part of the chassis and is normally out 
of sight. The purpose of this component is to 
present a constant load to the EY86; its resistance 
falls as the voltage rises, and thus presents more of 
a load, causing the voltage to fall to its original level. 
As the e.h.t. voltage falls (due to an overall increase 
in brilliance) its resistance rises and the load is 
eased. Z1 is a long tubular element connected at 
one end to the e.h.t. supply and at the other via a 
100kí2 resistor R132 to chassis. The purpose of this 
arrangement is to allow a meter (AVO 8 10V range) 
to be connected across R132, the clip on the 
metrosil then being adjusted for a reading of 7V 
on the meter with the brilliance adjusted so that a 
raster is just faded out. 

The presence of this metrosil is not absolutely 
essential to the working of the receiver. 

The second metrosil Z2 is connected across the 
frame output transformer primary and has a similar 
compensating effect, the element being much 
smaller in this case as the voltage is much less. 

Common Faults 

These receivers have the usual crop of recurring 
faults (not on the same receiver of course) some of 

which are obvious and present no problem as far as 
diagnosis is concerned, some more obscure but once 
encountered are easily remembered. 

The most common " easy " fault is due to 
deterioration of the PY32 h.t. rectifier. This gives 
rise to the complaint of weak sound and no picture 
for an increasingly prolonged period until the 
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I 8381 
C380 

I R341 
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II 
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W3 

W6 

WI 

W2 
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Fig. I -The receiver unit showing the location of 
components. 
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H T.+ 
o()(501d 

+ 
L53 400 

+I 

1207V1 

T114 

I 198V 
265mA 

400pF 

PRACTICAL TELEVISION 

---0L)C.linko-- 

e_ R124 
280 

1 
R125 R126 R127 
360 970 860 

3.5 6 3V 
15A 

TC115 
00}pF PY32 

V13 
230- 250V 

a...-04 .. 

V11 CRT V6 V1 V2 V10 V3 V4 V5 V12 

4 5 12 1 4 5 5 4 5 4 5 4 4 5 4 5 5 4 5 4 

200- 

X2 

R128 
300 

!o--, R135 
220V 1M 

VB V7 V13 

4 5 2 7 2 7 

Fig. 2 -The mains input and power supplies circuit. 

picture may take half an hour or more to appear, 
then appearing small and defocused. In most cases 
a bluish haze will be seen in the PY32 during this 
warming -up period. These symptoms do not always 
present themselves however and the only indication 
of loss of emission may be lack of width and some 
cramping at the bottom, the warming -up period not 
being unduly long. A meter check is of course the 
best and most reliable check and generally the h.t. 
output as pin 8 of the PY32 should not be much 
below 200V. 

The newer type PY33 will generally be used for 
replacement and is a superior valve in all respects, 

August, 1963 

F1 
1.25A . .0 

S2 70 

AC /0C. 
mains 

SI 
. l 

R134 1M 

no modifications are entailed in its use although the 
h.t. line voltage will be a little higher than those 
specified on the circuit diagram as there is less 
voltage drop across this valve. 

Dropper Connections 
Another extremely common fault is that of no 

signals with no valve heaters glowing. 
Sometimes a tap on the cabinet will bring on the 

pilot lamp and the receiver will then function for 
a short time. This should direct attention to R124- 
127 which is the large dropper on the left side. 

HT.+ 

To video 
C61 

A 

To V6A 

R103 (pm 1) 
47k 

R114 1M 
Height 

R110 
100k 

8101 
1M 17794 5pF 

C101 
O01pF 

C100 
1000pF 

C102 
0.1} F 

R119 
4700 

R105 
220 
k 

W11 
OA81 

V5B 
Y2 PCL84 

C103 

0.05 
pF 

C93 
0.1 
pF 

V12 
PCL82 

13 

1195V1 

10 

240 

700 

D87v1 

T6\V128 I5104 15000 

X1 --- 
2 R121 

114s//V1 

172 

Frame 
CO1ls 

L45,L46 

C 106 
005pF 

R120 
4700 

( 
R102 
22M 

I 
R107 R109 C99 

AGC 100k 10k 0.04pF 
Fig. 3 -Sync separator and frame timebase circuits. 

T/T, 
R113 1M 
Vert . lock 

R117 R116 
270k 2.2M 

C1051- 
100p F 

250k 

R122 
47k 
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R46 
R56 

1k , 

3k 

4 

W7 
04,70 

Sync 
R102 

R57 
C81 R60 R62 

H.T.+ 

37 38 

C51 y ."*". 
1000 
pF 

1,3 

; p C52 
I i 0 5pF 

5 

7 L. 
=IN .__o 

--+ 

V4 
EF8O 

R48 
4.7K 

C53 

F 

40 

R49 
12k 

L39 
1610 

C54 
0.04 

yF 

2 

W8 
0A79 

R50 
56k 019F 150k . 68M 

, V5A 
,PCL34 6 

43 
105L1 R58 

82k 

503 

C62 
011.1F 

R63 
22M 

R59 
120k 

L44 

L41 
911 

C60 

R65 
500k 

Contrast 

1000 
pF 

4 

L42 
320 

C56 

R52 
S O0C1 C59 

2150 
pF 

+ 

R65 
1.8M 

C58 R53 
150n 

50T 
654 470k 

R61 
330k 664 

100k 

AGC 

Visfen 
limiter 

Fig. 4 -The vision detector and vision amplifier stages. 

There are five contacts from this component which 
go through the panel. These are soldered to the 
printed tracks on the reverse side, these tracks 
completing the circuit to the mains voltage selector, 
the PY32 and R128. 

In a large number of cases close inspection will 
reveal that the pegs of the dropper are not making 
proper contact with the printed panel due to the 
heat having caused the solder to deteriorate. 

Quite often it is not satisfactory to resolder these 
contacts and a more reliable method of repair is to 
clean the peg ends, tin them properly, tightly wrap 
a lead round and solder, and then take this lead to 
the voltage selector or R128 whichever is neces- 
sary. 

A fault of this nature need not put out the pilot 
lamp and valve heaters, but will render the set in- 
operative if the contact from R124 to the PY32 
anodes is upset. Again the answer is to insert a 
jumper lead from the top peg to pin 3 or 5 of the 
PY32 base. 

Video Chokes 

An inspection of the circuit of the video amplifier 
will show a choke, single wound, L43 in the anode 
circuit of the V5 video amplifier; also a double 
wound choke L41 -L42 in the control grid circuit. 

These chokes have proved troublesome due to 
(mostly) the ends not being properly soldered when 
they were first made. Sometimes they do go 
completely open circuit due to a break in the wind- 
ing but usually it is the ends which are at fault. 

To CRT 
cathode 

The symptoms produced by this sort of trouble 
can be misleading when encountered for the first 
time. It may be thought that an open -circuited 
choke in the anode of the video amplifier would 
produce the symptom of uncontrollable brilliance, 
but this is not so as the cathode in this case is held 
constant from a d.c. point of view by R60 and R61. 

The symptoms which are produced are a weak, 
negative, streaky modulation which cannot be held 
by the hold controls due to the almost complete 
lack of sync pulses. When these symptoms are 
presented a voltage check at R56 -R57 and L43 
will immediately reveal the trouble and in some 
cases the application of the probe will temporarily 
cause the choke to complete itself and a normal 
picture will result. The voltage at one end of L43 
should be the same as that at the other as its proper 
d.c. resistance should only be 10.551. 

If the choke is intact and the video stage is func- 
tioning properly a voltage of about 150V should be 
recorded. If the choke is troublesome, remove it 
and resolder the ends. If this is not effective fit 
another choke and put a jumper lead across the 
ends until it can be obtained in order to keep the 
set functioning. 

The grid chokes L41 and L42 present a different 
problem and set of symptoms since these complete 
the d.c. path of the control grid via R49, L40, R48 
and L39 to chassis. Thus an open -circuited choke 
here leaves the control grid floating, resulting in 

-continued on page 524 
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A USEFUL MEASURING INS1 

USING SEVEN PLUG -IN C011 

The tuning circuit uses two -pin plug -in coils in 
order to simplify construction, the coil being tuned 
by a 100pF x 100pF split- stator capacitor VCI, VC2. 
The moving vanes are at earth potential. 

The choice of capacitor is not critical, a 50 x 50 
75 x 75pF variable may be used, but it should 

be realised that whilst the maximum frequency to 
which the instrument will tune may be extended 
with a smaller capacitor there is not much coverage 
per coil and more coils will be needed to cover the 

: whole range. It may also mean that there is con- 
siderable overlap of the frequencies covered by each 
coil. 

An h.t. blocking capacitor Cl is connected 
between the anode of the first section of the double 
triode (Via) and the tuned circuit, the signal being 
applied across R2 and VR1 via the capacitor C2. 

VR1 controls the sensitivity of the circuit and the 
signal applied to the grid of Vlb, the capacitor C3 
providing decoupling. VR2 and R6 form a poten- 
tial divider to provide the " backing -off " voltage on 
the meter. 

pERHAPS one of the most useful items of test 
apparatus which the amateur experimenter can 
acquire is a grid dip meter. This instrument 

has the facility of providing an indication when it 
is introduced in close proximity to any components 
that can form a tuned circuit, be it a conventional 
inductance /capacitive unit or a piece of metal 
resonant at a specific frequency. 

The instrument is fundamentally an oscillator 
tuned to a position where the grid current shown 
on the instrument meter reduces to a minimum 
when the external " load " absorbs maximum power, 
i.e. both circuits are " in tune ". 

The Circuit 
The circuit is shown in Fig. 1 and consists of a 

Colpitts oscillator followed by an amplifier. This 
circuit will produce a reading on the meter when 
tuned to resonance of between 3 and 5mA. 

The choice of meter is not critical but should be 
between 100µA and 3mA full -scale deflection in 
order to give a reasonable indication. As the meter 
is used only for indicating purposes no accurate 
calibration of the scale is considered necessary; 
there is, in fact, considerable latitude of adjustment 
possible by means of the potentiometers. 

The meter used in the author's instrument has a 
100/LA f.s.d. and an internal resistance of 10012, 
but it must be realised that the more sensitive 
meter used the more critical is the balancing point 
of the " backing -off " potentiometer, but the indica- 
tion is much more definite on a sensitive meter. 

Separate Power Supply 

A power supply with a valve rectifier is recom- 
mended; this allows the valve in the unit to heat 
up in about the same time as that in the power 
unit. This will prevent the meter needle going 
hard over on the stop when first switching on, 
which would occur if a metal rectifier is used. 

The power is applied to the instrument via a 
flexible three -wire cable terminating in a three -pin 
plug similar to those used for battery h.t. connec- 
tions. The supply should be 200V h.t. (in order to 
give satisfactory oscillator operation at the higher 
frequencies) and 6.3V a.c. for the valve heater. 

Construction 

Cutting and drilling details of all the metal parts 
are given in Fig. 2. 

The cover should be constructed first and the 
slots and holes cut and drilled before it is bent up 
and riveted. If countersunk rivets are used the 
rivet holes should be very slightly countersunk so 
that the rivets may be filed flat with a fine file after 
assembly. 

Cut out and drill the front panel before making 
the two bends. The foldover on either side of the 
front panel should slide into the cover with ;bin. 
clearance at each side. 

Cut out the main chassis and drill. The cut -out 
in the top of the chassis is designed to accommodate 
the moulded terminal block of the meter. Fold 
down the four sides. 

Make up the rear panel and assemble this and 
the front panel to the chassis by four bolts. Check 
that the complete panel and chassis assembly slides 
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MENT COVERING 2- 400Mc,s 

-By A. W. HARTLEY 

easily into the cover. It may be necessary to 
slightly trim the front and back panel to ensure a 
good fit. Make the large circular cut -out on the 
meter panel and the smaller hole for the lamp 
indicator. 

Bend up the ends of the panel so that it is a 
tight fit on the open end of the cover assembly. 
Do not drill the four fixing holes at this stage. 

Make up the valve mounting bracket and 
assemble the B7G holder with a 6B.A. solder tag 
under the securing nuts. Mount the five -pin tag 
board in the position indicated. Do not mount the 
assembly on to the chassis at this stage. 

Bend up the potentiometer mounting bracket and 
assemble the two potentiometers but do not mount 
on front panel. Assemble the power input socket, 
securing with two 6B.A. screws and nuts, with a 
solder tag under the securing furthest from the 
rear panel. 

Mount the fuseholder on the chassis by the 6B.A. 
screw and nut, ensuring that the locating pips fall 
into the appropriate holes. 

Assemble the variable capacitor to the front panel 
and the B7G valveholder to the rear panel, 
ensuring that pins 1 and 3 will be uppermost. 

Mount the meter on the meter panel, securing 
with four nuts and washers. The meter should be 
the correct way up when viewed from the dial end. 
It may be necessary to shorten the fixing stud 
adjacent to the power plug if there is any danger 
of this fouling the tags. 

Insert the G.P.O. lamp lens in the hole -it 
should be a tight fit -and cut off any surplus pro- 
truding to the underside with a small hacksaw. This 
lens may eventually be secured in position with 
Araldite or similar adhesive. 

Wiring 
The valve bracket may now be wired up. 
Secure the valve bracket to the chassis with 

6B.A. screws and pass the six wires from the tag 
strip along the edge of the chassis and through the 
hole just behind the front panel. 

Connect up the two potentiometers as shown 
with R6 connected between the centre of VR1 
(indicated by dimple in case) to earthy end of VR2. 
The wires from these potentiometers pass to the 
underside of the chassis via a second hole located 
behind the front panel. 

Connect up the two ends of the fuseholder as 
shown to the 1.t. terminals of the power plug. 

Wire up connections to potentiometer, ensuring 
that sufficient length of wire is left to enable the 
bracket to be correctly assembled. Fix the bracket 
to the front panel. 

Enough wire should also be left for the two meter 
leads which arc terminated in 4B.A. solder tags. 

Dress the wires in the cableform neatly and tie 
at intervals with strong cotton or nylon binding 
tape. 

Now connect the two capacitors Cl and C2 to the 
fixed vanes of the variable; Cl connects from the 
rear tag of the fixed vanes to pin 2 of the valveholder 
and C2 is connected between the front of the 
capacitor and pin 5. 

With two pieces of 18s.w.g. tinned copper wire 
connect C2 /VC2 tag to pin 1 on the coilholder and 
VC1 /C1 to pin 3. 

This completes the wiring of the instrument. 

Assembly 

Place the festoon lamp in the fuse clip. 
In order to concentrate the light into the lamp 

lens and avoid it shining through the edges where 
the top panel mates with the cover a small sleeve 
of insulating material may be slid over the lamp. 

Lay the meter panel on the underside of the 
chassis so that the terminal block on the meter 
panel projects through the cut -out slot in the 
chassis. Connect up the two wires terminated in 
the solder tags to the meter terminals, observing 
correct polarity. 

Fit the valve (ECC91) and the screening can. 
Slide the chassis into the cover so that the panel 

fits on the open end. This should fit tightly down 
on to the cover. Spot drill four holes (two at front 
and two at back) for securing the meter panel turn- 
over to the cover. The hole in the panel turnover 
should be slightly larger diameter than that in the 
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cover to accommodate round -head 
P.K. screws. The front plate, 
which serves to conceal the slot 
accommodating the capacitor shaft, 
is spot drilled and secured to the 
cover by four P.K. screws. The 
rear plate is secured in the same 
manner. 

Any good miniature tuning dials 
may be used. There are some 
good drives such as the T501 
(Relda Radio) which are suitable. 
The drive may be bolted on the 
front plate by two bolts when the 
unit is finally assembled. 

PRACTICAL TELEVISION 

Tuning Cans 

All the tuning coils with the 
exception of L6, L7 are wound on 

paxolin tube. The bases of the 
coils are the protective caps found on B7G valves 
for preventing damage to the pins. The coil con- 
necting pins are small brass nails of similar diameter 
to those on the valve. Four pins are used; only two 
are required for connection, the other two serve as 
guide pins. 

COMPONENTS LIST 

Resistors: 
RI 10k0 R4 47kS2 
R2 25132 R5 100kí2 
R3 47kí2 R6 120k11 
All ±10 %' /,0W (Morganite XL) 
VRI, 2 250k Q preset potentiometer, screw- 

driver slot ( Morganite type B1 or 
Painton type RVL) 

Capacitors: 
CI 300pF ceramic (Erie Type K) 
C2 300pF ceramic (Erie Type K) 
C3 I,000pF (Erie KI700AD 20% 500V) 
VCI, 2 100 x 100pF miniature split stator 

variable 

Other Circuit Components: 
LI -7 See text and Fig. 4. 
LPI Festoon lamp 6.3V (Mazda) 
MI Moving coil meter, 100µA f.s.d. 100s2 

2 in. square (Turner) 
VI ECC9I, 616G or CV858 

Miscellaneous: 
Two B7G valveholders, one with skirt and 
screening can. Fuseholder (Belling Lee 510). 
Tag strip 5 -pin. Battery connector 3 -pin (Cinch 
plug 2735; socket 75'443 shell 2710). Lens top 
from G.P.O. clamp fitting. Slow motion dial 
21in. (Relda Radio type T501). Six coil formers, 
Tufnoi or Paxolin ;in. dia. x I }in. long. Six B7G 
valve protectors. Flat hard copper strip 6in. x 
¡in. x hin. thick. Two Perspex or polystyrene 
strips Ilrin. x ¡in. x ¡in. Material for chassis and 
cover (see Fig. 2). Wire, 6 and 8 B.A. nuts and 
bolts, P.K. (self- tapping) screws, solder tags. 

100RF 

100 

R-^-1l 

August, 1963 

C3 

T"°°"- 

lOÓk 12Ók 

Fig. I -The Circuit. 

6.30 

Pins 1 and 3 are wired, pins 5 and 7 are guide 
pins. 

Wind the coils as per instructions given in Fig. 4 
and Table 1, leaving sufficient length of wire at start 
and finish to push through the holes in the former 
and pass down the inside, projecting about lin. at 
the bottom. 

Clean off the wires and loop round the head of 
the brass pin so that the head is level with the end 
of the coil (see illustration). Solder the wires. 

Prepare the coil bases by assembling brass pins 
to the positions 5 and 7 will occupy, ensuring that 
the head of the pin rests in the countersunk holes of 

TABLE I: COIL WINDING DETAILS 

(see Fig. 4, page 508) 

LI 2- 5Mc/s: 831t. 34s.w.g. en. (105µH) 
L2 5- 10Mc /s: 37;t. 28s.w.g. en. (22µH) 
L3 10- 22Mc /s: 18jt. 20s.w.g. en. (6µH) 
L4 22- 45Mc /s: 71t. I8s.w.g. en. (2µH) 
LS 45- 100Mc/s: 24t. 18s.w.g. en. ( <IµH) 

(LI -L5 close wound) 
L6 100- 250Mc /s L7 220- 400Mc /s 

the protective base. Bind thin, tinned copper wire 
close up to where the pin projects through the 
insulated base and secure with a spot of solder. 

Now pass the two pins which are connected to 
the coil through the insulated base so that there is 
now a blank position between each pin. Lock the 
pins into position in the same manner as previously 
and secure the base to the body of the coil with 
adhesive. On the outside of the former mark the 
start and finish of the winding to assist in ease of 
location into the coilholder. 

For L6 coil cut a piece of polystyrene or high - 
grade Perspex as shown in Fig. 4, drilling the 
two fixing holes as shown. The stiff wire used for 
making the connecting pins is passed through two 
holes in the insulating base and made off to solder 
tags under the bolts securing the copper strip. 
Bind the lower ends of the pins with tinned copper 
wire and solder. 

Coil L7 is made in a similar manner. 

F 
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Fig. 2 -The complete details of the chassis and case comportent parts. 

!°16+.1/2-1 
¿ 

i 4 --- 2 `B 

Rear plate 142thk. 

A holes 34 dia. 

B holes 6B.A. clearance 

C holes BB.A.clearonce 

D holes 6B.A. clearance 
(countersunk) 

E holes 3/g dia. 

1 4 

Cover 1/32 thk. 
Flaps folded on inside of 
box and secured by c'sk 
rivets fitted flush. 
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Plan view 

Rear panel 

Cut off to 
required length 

August, 1963 

Meter panel Indicator 

:IIIIIIIIIIIIIIIIIIIIIIIIIIII 

Valve 
bracket 

Chassis 

This 

Cutout for meter ,' 
terminal ßi;í 

chassis is shown inverted to the normal operating position 
Fig. 3 -Three views showing the assemb y of the instrument. 

Calibration 
Calibration may be carried out with the aid of 

one of the following: (1) A communications 
receiver, (2) an absorption wavemeter or (3) 
another grip dip meter. 

Set the potentiometer VR2 for approximately 

three -quarter scale reading when first switching on. 
Fit appropriate coil and set VR1 for good indica- 

tion at frequency to be measured. 
If a communications receiver is used the coil of 

the grid dip meter is then introduced into the 
vicinity of the aerial tuning circuit of the receiver. 

Care must be exercised to avoid 
picking up a false reading on the 
oscillator of the receiver. 

The limiting point will be heard 
in the receiver and indicated by a 
resonance dip on the instrument 
meter. The tuning dip can then be 
read off on the receiver dial. A 
similar procedure is carried out 
with the absorption wavemeter, and 
once the range of the coil has been 
determined the various tuning 
points may be plotted and a graph 
drawn showing frequency against 
dial readings. 

If another grid dip meter is used 
it is only necessary to have one 
of them switched on- preferably 
the instrument being calibrated. 

Fig. 4- Constructional 
details of the coils -see 
also Table 1 on page 
506. 
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; TOWARDS 625 
A Guide to TV Conversion 
PART TWO OF A SERIES DESCRIBING 

THE CONVERSION OF VINTAGE 405- \ LINE SETS TO RECEIVE 625 -LINE 
CO 

440E OF THE 

PROGRAMMES 
JULY ISSUE 

%%//////////////////%///////////////: by D. ELLIOTT 

THIS month we shall consider modifications 'to 
the vision detector, video amplifier and sync 
separator stages. In Fig. 6 is shown the vision 

detector, vision noise limiter and video amplifier 
stages of our " typical " experimental receiver. 

It is understood, of course, that not all receivers 
chosen for this experiment will have circuits 
identical to those of Fig. 1 (see Part One -July 
issue) and Fig. 6, but the basic set -up will be very 
similar and there should be no undue difficulty in 
establishing the circuit sections to be modified. In 
'all cases, the modified circuits should conform to 
those of Fig. 4 (Part One) and Fig. 7. 

Now, on the 625 -line system the negative picture 
modulation means that bursts of impulsive inter- 
ference -such as generated by car ignition systems, 
etc. -create black or grey spots on the picture, for 
which reason a vision interference limiter circuit is 
not required. Thus, that section of Fig. 6 is deleted 
in Fig. 7. 

Owing to the opposite vision signal modulation 
polarity, the detector circuit also needs to be 
slightly modified, and it was found that the best way 
of doing this is by the use of a germanium crystal 
diode -thereby getting rid of V6 stage altogether. 

HEATER CHAIN BALANCE 
To keep things neat in the experimental chassis, 

it is best to take out V6 valveholder and remove all 
the redundant wiring associated with the old 
circuits. At this stage, however, it must be stressed 
that the experimental receiver will almost certainly 
be of the a.c. -d.c. type, where a mains dropping 
resistor is used in conjunction with series -connected 
valve heaters, instead of a mains transformer. This 

When means that hen a valve is removed continuity must 
be maintained through the remaining heaters. This 
is accomplished either by shorting the wires which 
were connected across the heater tags of the now 
unwanted valve and then adjusting the heater 
ballast resistor accordingly (usually by stepping the 
mains tapping to the next highest point) or by 
introducing a resistor to take the place of the mis- 
sing heater. In the case of a 6.3V 0.3A heater (such 
as in an EF80 and EB91) the equivalent resistance 
is 21f1. To avoid excessive overheating a 5W com- 
ponent is desirable, and a suitable 21.1, 5W wire - 
wound component is available from Radiospares 
Limited (via a dealer). 

DIODE POLARITY 
Another point to note is that the experimental 

receiver may, in fact, already feature germanium 
diodes for vision detector and interference limiting, 
in which case there will be no complications regard- 
ing balancing the heater chain; but make sure that 
the diode is connected round the correct way for the 
negative -going modulation. Normally, the black 
or " anode " side of the diode is connected to the 
i.f. transformer winding, but as will be seen in 
Fig. 7 the reverse is true in the present case; that is, 
the red or " cathode " (positive) side is connected 
to the winding. 

A.C. COUPLING 
In Fig. 6 direct current coupling is used between 

the vision detector and the signal grid of the video 
amplifier valve V7. However, in the modified 
circuit of Fig. 7, a.c. coupling is used -the d.c. con- 
nection between the two circuits being eliminated 
by the 0.1µF capacitor. 

Old hands may consider this as rather strange 
since they have been brought up to believe that d.c. 
coupling is essential right through to the tube 
cathode from the vision detector. D.C. coupling 
undoubtedly has many advantages, but it has been 
discovered that domestic receivers give quite 
acceptable results even with the d.c. coupling 
partially or completely removed. It is partly 
removed in nearly all domestic models by the C48 
and R67 combination of Figs. 6 and 7, while in the 
majority of popularly- priced sets it is eliminated 
almost completely by the action of mean -level vision 
a.g.c. 

A.C. coupling in our experimental model is 
adopted because it tends to facilitate mean-level 
vision a.g.c., and this is the kind of system that we 
shall be using.. This means, then, that the video 
amplifier stage can be biased to class A conditions, 
a function which is satisfied by the cathode circuit 
network of V7. 

VIDEO CIRCUITS 
In the majority of models selected for conversion, 

the video amplifier anode circuit can be left almost 
the same as per the original circuit, with the 
existing " peaking " coils (L7 and LS) and the 
screen feed circuit arrangements. However, to 
secure optimum response at the high- frequency end 
of the video spectrum (bearing in mind that there 
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connected to the top (h.t. side) 
of the brightness control, but the 
basic brightness control circuit 
should not need altering. 

INTER -CARRIER SOUND 
TAKE -OFF 
The signal from T3 (Fig. 4) 

contains both sound and vision, 
and on arrival at the vision detec- 
tor diode (0A70) the two i.f.s beat 
together and produce á frequency 
which is equal to the frequency 
difference between them; in the 
British 625 -line system this is 

P72 6Mc /s. Thus, in addition to the 
detected video signal at the output 
of the vision detector there is also 
present a 6Mc /s signal -called the 
intercarrier sound signal. This is 
frequency -modulated and, after 
amplification, is fed to an f.m. 
detector (see next month). 

To take off the 6Mc /s signal a 
6Mc /s tuned transformer is 
employed, this being T4 in Fig. 7. 
The idea is to take off the 6Mc /s 
signal while preventing it from 
getting into. the video amplifier, 
and the latter effect is accom- 
plished by the primary of T4 
acting rather like a rejector circuit 

at 6Mc /s, thereby completely absorbing the signal 
into the secondary and preventing a through path 
to the video amplifier. 

In some commercial receivers the 6Mc /s is 
allowed to pass through the video amplifier, and 

Fig. 6 -The vision detector, vision interference limiter 
amplifier stages of the experimental receiver. 

is more high- frequency video in a 625 -line signal 
than in a 405 -line one), it is often desirable to 
reduce the value of the anode load resistor, and the 
value given in Fig. 7 (R65) seems to provide a 
reasonable compromise between gain and band- 
width in conjunction with an 
EF8O valve. 

BRIGHTNESS CONTROL 
BALANCE 
Resistors R69 and R72 form a 

potential- divider which ensures 
that the cathode of the tube does 
not go too positive with respect 
to the heater -a çondition which 
avoids the danger of heater - 
cathode breakdown. When the 
anode load resistor is changed 
in value the conditions relating 
to the potential divider will also 
change, but the change is usually 
so small that it can be ignored. 
However, if the brightness con- 
trol fails to operate correctly after 
the video amplifier changes, the 
potential divider resistor valves 
should be adjusted by a small 
amount to secure the original 
control function. 

It is not normally a good thing 
to alter the resistive elements of 
the brightness control circuit to 
restore the correct balance on 
the control if correction is pos- 
sible within the scope of the 
potential divider. In some cases, 
however, it will be necessary to 
alter the value of the resistor 

From T3 
secondary 

(Fig. 4) 

0A70 

Lf 

8.2k 

Picture 
tube 

and video 

R66 R69 
47k 100k 

C48 
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6 
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To 
0A70 

( Fig.8) 
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r 
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0.t,uF 
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Fig. 7- Showing how the circuit of Fig. 6.is modified. The EB91 valve 
is deleted, and the detector is formed by the 0A70 diode. 
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then the sound take -off is in the anode of the video 
amplifier valve. This has several advantages as 
well as disadvantages, and on balance it was decided 
to use detector extraction. Even with this arrange- 
ment some 6Mc /s signal may get into the video 
amplifier and commercially this is rejected by a 
6Mc /s tuned circuit in the valve cathode; but this 
was not found necessary in the experimental con- 
version. However, it is a point worth bearing in 
mind as the conversion of models differing from 
the " prototype " may give slightly different results. 

TRANSFORMER 
The sound take -off transformer is wound on an 

Aladdin former Type PPF16411/6 and uses core 
Type PP5 985 /1 6002 for tuning. The primary 
winding (that connected in the detector circuit) is 
made up of 20 turns, close wound 24s.w.g. 
enamelled -covered wire, while a single turn link of 
the same wire forms the secondary winding. This 
is wound directly over the centre of the primary 
winding on a thin card former. This method of 
coupling provides a high attenuation to video 
signals arriving at the input to the sound inter - 
carrier amplifier (see next month). There is usually 
no need to screen the transformer, but it should be 
located as close as possible to the video detector 
stage. 

Inductor Lf may or may not be included in the 
original design, but if not it can follow closely the 
make -up of L6. 

SYNC SEPARATOR 
The modified sync separator stage is shown in 

Fig. 8. To avoid confusion it was considered best 
not to show a sync separator stage from the un- 
modified set, as these differ considerably from 
model to model. There may be an EF80 pentode 
or the pentode section of a triode- pentode valve - 
such as that in Fig. 8. 

At this stage, it is desirable to retain the anode 
and screen circuits of the sync separator circuit as 
existing in the experimental receiver, but to modify 
the control grid circuit so as to. provide a method 
of mean -level a.g.c. (note that some sets may already 
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(Fig,7) 
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500k 

D2 T.1NF 

Fig. 8 -The modified sync separator stage, showing 
also how the a.g.c. potential is derived. 

be arranged in this way-or nearly as shown in 
Fig. 8). 

A new contrast control may also need fitting, 
since the control of contrast is achieved by the 
application of a positive potential -from the con- 
trast control and as determined by its setting -to 
oppose the negative sync separator potential. 

Diode D2 will probably already be present, and 
its purpose is chiefly to avoid the a.g.c. line going 
positive due to blocking or lack of signal. Diode 
Dl serves to put onto the a.g.c. line a little of the 
negative potential formed by rectification of the 
vision signal at the vision detector. This negative 
potential supplements the normal a.g.c. potential 
and avoid blocking effects which, with negative 
going picture signal and mean -level a.g.c., may 
otherwise happen. The a.g.c. feed from the sync 
separator is connected to the a.g.c. point in Fig. 4. 

Next month we will deal with the sound circuits 
and the line timebase. 

CONTINUO NEXT MONTH 

STOCK FAULTS 
-continued from page 489 

total loss of boost voltage by a short -circuited com- 
ponent. Where e.h.t. regulation is poor the 
symptoms may be excess of picture size, accom- 
panied by lack of focus; other circuits may reduce 
e.h.t. to the point where no raster is available - 
except that the spot will resolve on the screen as 
the set is switched off, which can be a valuable clue. 

POWER SUPPLY 
Symptom: no h.t. 

A very prevalent fault is the burning out of the 
surge limiter, R in Fig. 7. This will usually be 
between 2052 and 3012 and a 5W wire -wound com- 
ponent is required. If a value greater than 3012 
is used a 10W component should be fitted. Some 
receivers use two 5012 resistors, each feeding a single 
anode of the rectifier, or separate rectifier valves. 
Reduced hi. may result from one only of these 
burning out. 

Symptom: no heater voltage 
A burnout of one of the sections of the mains 

dropper may be caused by a heater -to- cathode short - 
circuit of a valve near the " top " of the heater 
chain, as shown at X in Fig. 7. This is often the 
PY81 and the clue will be that the valves above it 
begin to overheat rapidly before the fault becomes 
severe. The snag is that replacement of the 
resistor which has burned and subsequent switch- 
ing on may appear to have cured the fault, but as 
the line stage warms up the short will again develop 
and another resistor will have been wasted. 

Symptom: slow warming up 
The two principal causes are (a) a faulty efficiency 

diode and (b) a faulty thermistor. The latter may 
not always be obvious; very often a resistor of 
fairly low value is shunted across the thermistor 
both to provide some protection from excess hot 
currents and to cut down the waiting period. If 
this resistor, shown dotted, Rs, goes open -circuit 
the warming -up period will be protracted. 

v 
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A MONTHLY COMMENTARY 

Underneath the Dipole 

BY ICONOS 

GLOOM! Dejection! Des- 
pondency! These words 
describe the prevailing 

atmosphere of many TV and film 
studios I have visited during the 
last few weeks. It's those Tele- 
vision Bill Blues, a haunting con- 
versational theme which brings 
depression to the stoutest hearted 
ITV executives, technicians and 
trade unionists, but which is 
whistled cheerfully by BBC men. 

Clause 7 

The crux of the matter is 
Cause 7 of the new Television 
Bill, which proposes a special tax 
on the revenues of the ITV pro - 
gramme companies. Only the 
first £1,500,000 of the income 
of each company would be free of 
tax. The ITV brasshats and the 
trade unions have joined forces 
in supporting an amendment that 
the tax should be on profits, not 
on the total advertising revenues. 
The debate in the Committee 
Stage has been prolonged, but the 
outcome, at the time of writing 
these notes, is almost certain. The 
trade unions fear that the revenue 
tax will result in a reduction in 
production budgets, with con - 
sequental redundancies in staffs, 
threat of unemployment, lowering 
of standards of programmes, 
decreases in the production of 
special films for TV in British 
studios, and a substantial cut in 
the large amounts of money 
allocated by the leading ITV 
companies to engineering research 
and development. 

Leering Odd Auntie 
In TV engineering circles, there 

r 

have been sarcastic exchanges of 
opinion between slightly smug 
looking BBC men and the 
dejected ITV technicians, who are 
trying to face up to the astro- 
nomical costs of changing line 
standards to 625 on heavily cut 
budgets. " It's all very well for 
Auntie BBC, who's over forty, to 
approach her difficult period of a 
change of line standards, with 
egt:animity ", said Mr. X, a bitter 
JTV technician. " Bejewelled with 
riches indirectly filched from her 
younger chaste rival, and drunk 
with the power and licence tacitly 
allowed by the Government ", he 
continued, " she even bites the 
very hand that feeds her by pro- 
ducing some programmes which 
are virtually unofficial anti - 
Government party political broad- 
casts!" BBC engineer, Mr. Y., 
remained unmoved. Taking a 
deep breath, the ITV man 
warmed up: "Featherbedded 
with her new wealth- indirectly 
taken from us -the ITV com- 
panies are to be bled black and 
white, shackled with taxation, red 
tape, restrictions and discourage-. 
ments!" Fiery words these, but 
there's no smoke without fire. 
" Calm down, you hot -headed 
music -hall tycoon!" was the soft 
rejoinder from Mr. Y. " Music - 
hall!" spluttered Mr. X. of the 
ITV. " The music -hall at least 
respects the monarchy, the 
British Constitution. That's some- 
thing that the night -club fringe 
in the BBC are incapable of 
doing!" At this stage of the 
proceedings, a voice off called 
" Time, Gentlemen, please!" 

Pub Scene 

It should be a far cry from the 
alleged sophisticated night -club 
humour favoured by BBC to the 
gusty, boisterousness of the Pub 
Sing -Song, presented by A -R in 
" Stars and Garters ". But per- 
haps there isn't so much dif- 
ference after all, if the sing -song 
is compered in the style of Ray 
Martine. Full of confidence, nods 
and winks, he introduced a 

number of talented and not -so- 
talented artists, who had a rip - 
roaring time with the captive 
crowd artists. There were 
moments in this show which 
viewers enjoyed almost as much 
as the paid audience, particularly 
when Tommy Bruce and Al 
Saxon were doing their turns. 
The best of them performed with 
the zest of good music -hall per- 
formers, but the link dialogue 
written for Ray Martine, savoured 
more of the smuttier type of BBC 
show than of the ITV. This kind 
of stuff is tolerable if it is funny. 
But it ought to be " whiter than 
white" when on the commercial 
channel, especially from a com- 
pany with such high standards as 
Associated Rediffusion. 

Consolation Prizes 
The ITV programme people 

can take consolation in the fact 
that their TAM ratings are once 
more improving in all areas. The 
pendulum continues to swing. 
Both BBC and ITV programmes 
are magnificent as compared with 
any others in the world, but the 
public is fickle, and fashions in 
entertainment seem to change 
more rapidly every month. A 
pop vocalist song now holds its 
place in the top twenty for a week 
or so, only to spiral down to 
oblivion, excepting, of course, 
Cliff Richard, Adam Faith and 
one or two others. Kitchen sinks 
are out. Plays without real end- 
ings are as frustrating to viewers 
as they are to the characters in 
the stories. But at least there is 
sport, and both BBC and ITV 
can now let themselves go on all 
the outdoor activities which are 
beyond the ken of the influential 
night club set. 

Robert Helpmann 
Variety is the spice of life. they 

say, and boxers aren't the only 
personalities who try another line 
of public appearance. Robert 
Helpmann, the famous ballet 
dancer, for instance, has appeared 
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in films and straight plays. In 
the BBC's biographical pro- 
gramme "An Evening with 
Robert Helpmann ", he extended 
his performances to include pop 
singing to playback (in the man- 
ner of the B and W Minstrel 
Show), dancing the Twist and the 
Charleston, reciting (with a few 
fluffs) a speech from Shakespeare's 
" Richard III ", and, of course, 
dancing excerpts from ballets 
(with an interview superimposed). 
Linked between these vigorous 
and versatile performances were 
a number of interviews in which 
he breathlessly answered an un- 
seen compere - a little too 
breathlessly, I thought, to match 
up with the preceding demon- 
strations of his virtuosities in such 
differing fields. There is no doubt 
about his brilliance, which daz- 
zled and held viewers for a whole 
hour, and as is usual with all 
shows produced by George Inns, 
it left viewers a little breathless, 
too. 

O.B.'s On Tap 
In the more prosperous days of 

commercial television, even the 
smallest regional programme 
companies started operations with 
the intention of making their 
mark with local programmes 
which were rather more ambitious 
than parochial magazines. Anglia 
and Tyne Tees, for instance, built 
their stations with elaborate stages 
and equipment suitable for the 
production of plays and musical 
features for sending back to the 
network. Westward, smaller still, 
sited their station in the centre of 
Plymouth and supplemented their 
studio facilities with permanent 
camera cables, lines and lighting 
in the adjacent Athenaeum 
Theatre, a delightful newly -built 
400 -seater with a revolving stage. 
This is used periodically for 
Westward's audience participation 
shows, such as "Treasure Hunt ". 
The choice of site has now been 
further enhanced with the open- 
ing by another neighbour of a 
fine large covered swimming pool. 
Naturally, cable ducts have been 
prepared in this direction, too, so 
that special swimming events can 
be televised. 

"Emmy" for Manchester 
There is quite a lot of fine 

E.M.I. technical equipment in 
Manchester at the Quay Street 
Studios of Granada, and the Dids- 
bury Studios of A.B.C. -T.V. But 

another kind of "Emmy " came 
to the city via the Ringway Air- 
port recently, welcomed by 
Sidney Bernstein, Chairman of 
Granada, and the production 
team that made the TV version of 
" War and Peace ". The "Emmy" 
in question was the first inter- 
national award of America's 
National Academy of Television 
Arts and Sciences, a new kind of 

Oscar ". 
" War and Peace " was a mag- 

nificent effort, if you stayed the 
lengthy course of about three 
hours, and although Mr. Bern- 
stein said there was no particular 
virtue in a three -hour production, 
there are rumours of another 
lengthy epic from the Manchester 
Studios in a few months' time. 

Famous for their ever popular 
" Coronation Street " -the twice - 
weekly mainstay of the ITV 
network- Granada are continually 
breaking new ground in television 
drama, and very old ground, too. 
" The Victorians" is a series of 
revivals of plays which were first 
produced in London or Man- 
chester a hundred years or so ago, 
and " London Assurance" was 
one of the first of these. Immacu- 
lately produced, with appro- 
priately ornate setting, it was 
directed without any of the usual 
burlesque treatment so often 
applied to very old plays. It 
should not be forgotten that im- 
portant trends were started in the 
theatres of Manchester and Liver- 
pool, notably the pioneer work of 
Miss Horniman's theatrical stock 
company at the Gaiety Theatre, 
Manchester, and of Basil Dean at 
the Playhouse, Liverpool. 

Special Effects 
Both BBC and ITV companies 

are racing ahead with ideas for 
special effects, following up the 
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realistic results which are now 
so commonplace in films. Fires, 
earthquakes, explosions, cobwebs, 
rail smashes and the like can be 
evolved slowly and carefully by 
specialists in this work, which is 
closely allied with photographic 
special effects obtained in the 
camera, such as slow motion 
photography (used for model 
work, especially sea scenes in 
tanks), stop -motion or slowed 
down photography (for speeded 
up Keystone comedy tricks). It is 
not so easy getting these effects 
on live or videotaped television, 
for obvious reasons. First of all, 
television studio stages, with their 
linoleum- covered floors and 
delicate electronic equipment, do 
not take kindly to wind, water 
and smoke. Scottish Television 
poured lots of water on their 
Stage C floor for the thrills in 
" The Tower ", but I haven't 
heard any enthusiasm by anybody 
about repeating this severe strain 
on. studio facilities. I suppose that 
in due course, some of the major 
companies may have special 
"commando" studios, with con- 
crete floors and watertight equip- 
ment, but I will hazard a guess 
that motion picture cameras will 
be used as a recording medium 
instead of TV cameras. The West 
German television organisations 
have approached the problem 
with this policy, making great use 
of plastic floors, elaborate back - 
projection, mirror and glass shots, 
slow -motion film cameras and the 
like. These spectacular German 
television films are expensive to 
make, but are shown all over the 
world, dubbed into different 
languages. "The Magic Umbrella" 
was a typical example in which 
elaborate trick effects and gim- 
micks were introduced into a gay 
musical revue. 

At the "Interplas" plastics exhibition held in London recently, these 
two receivers were commended for the design of their cabinets, both of 

which are made from plastic materials. 
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CIRCUIT PRACTICE AND 
DESIGN PRINCIPLES FOR 

OSCILLOSCOPE 

TIMEBASES 
CONTINUED FROM PAGE 467 OF THE JULY ISSUE. 

APOINT of great disadvantage still main- 
tained even in the Puckle timebase described 
last month, is the h.t. requirement for the 

pentode. The sawtooth output amplitude achieve- 
ment is thus necessarily less than the total h.t. 
supply by an amount equal to the h.t. require- 
ments of the pentode. 

Thus, although output amplitudes as such are 
good, the required total h.t. voltage is rather high in 
proportion. An idea to offset this disadvantage, 
which led to further developments, was to vary not 
R to compensate the falling drive voltage, but to 
repeat the capacitor voltage and add it to the effec- 
tive driving voltages, thus keeping the charging 
current constant, and getting linear rise of capacitor 
voltage by voltage compensation. 

This action may be likened to lifting oneself by 
pulling the laces of one's boots, which led to the 
general name of "bootstrap circuit" for devices 
utilising this principle. 

Fig. 6 shows the two most common arrange- 
ments found in this class. The actual voltage that 
the capacitor has reached at all moments is fed to 
the grid of a cathode follower, so that a fully 
decoupled repeat version is produced in the cathode 
output, and can be added in series to raise the 
initial drive voltage for further charge. The dif- 
ference between total drive voltage and capacitor 
voltage is thus constant, leading to constant 
charging current and thus linear voltage rise. 

Bootstrap circuits always need an external device 
to produce the relaxation effect giving the flyback. 
This can even be of mechanical nature, such as the 
closing of relay contacts, in a circuit such as 
Fig. 6(a) suitable chiefly for very slow timebases 
running at one cycle in minutes or hours. Or it can 
be a driving waveform, such as in the normal speed 
circuit of Fig. 6(b). 

The extreme slowness, i.e. ultra -low frequency 
operation, of Fig. 6(a) is given because the effective 
difference voltage between total driving voltage 
(voltage across 5kí2 resistor in cathode circuit) and 
capacitor voltage is only approximately the grid - 
base of the EC92, i.e. a few volts, yet the ultimate 
voltage reached on the capacitor is equal to the 
maximum anode current voltage drop across the 
5kí2 resistor, which is some 50V, at least ten times 
the grid -base. 

The range of bootstrap action voltage -lift in this 
circuit is thus very large compared to the effective 
charging voltage difference, which is equivalent to 

BY 
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an effective increase of capacity of the capacitor by 
the same large factor. The circuit thus reaches 
enormous times of run, of minutes or hours, before 
a flyback takes place, using quite reasonable actual 
and practical values of capacity. 

A practical version of this circuit as a process - 
timer was published in PRACTICAL WIRELESS, July 
and August 1962. 

The second valve reaches cut-on at a 'certain 
stage, and causes then a current avalanche in the 
relay, assisting the steepness of the relaxation for 
the flyback. 

Normal Speed Version 

The second popular form of a bootstrap circuit 
is shown in Fig. 6(b). The valve B, which is the 
switch valve, to which the externally produced 
relaxation signal is applied, is normally resting at 
heavy conduction, because its gridleak is returned 
to h.t. positive. It thus holds the timebase capa- 
citor, C, short -circuited, and thus discharged fully, 
or nearly so. 

The relaxation waveform to be applied to valve 
B is a negative -going squarewave pulse, cutting the 
valve off, i.e. opening the switch, for the desired 
duration of the sawtooth forward -run. When this 
driving -pulse ends, it re -opens valve B, causing 
immediate discharge of C again, i.e. flyback. C2 
rests charged to the full h.t. voltage, and represents 
the source of charge -driving voltage for C once 
valve B is cut -off. Thus C2 must have a capacity 
very much greater than C, so as not to lose voltage 
appreciably when delivering charge through R to C. 

Whatever voltage C has reached at any time is 
applied to valve D grid, and thus repeated, by 
cathode- follower action, across the 22kí2 cathode 
resistor. But there it is in series with the h.t. 
voltage across C2, adding itself to the total drive 
voltage, so that the difference remains equal to the 
h.t. supply at all times. The total driving voltage, 
which is thus greater than the h.t. supply as soon as 
C has attained any charge at all, appears across R 
and C in series, i.e. between valve A cathode and 
chassis. In other words, diode A cathode is more 
positive than the anode, so that the diode is cut- 
off, and the h.t. line cannot interfere during the 
sawtooth -run; C2 plays the role of charge- source, as 
already pointed out. 

Full use is made of the available h.t. voltage in 
this circuit, and linearity can be excellent, especially 
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if the correction feedback arrangements shown in 
Fig. 6(c) are employed. Curiously enough, this 
circuit has found little application in oscilloscopes, 
though it is reasonably common in radar -display 
timebases and control circuits. 

The circuit of Fig. 6(a) often suffers from appreci- 
able non -linearity; its great advantage is in getting 
really long runs, i.e. marking out considerable time 
intervals. 

The Miller- Integrator 
We saw how we have three available items in the 

simple charging capacitor circuit which can be 
varied or controlled, namely the capacitance, the 
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exclusively in modern oscilloscope circuitry. The 
basic Miller -Integrator again needs a driving 
relaxation- waveform to produce the flybacks, which 
must be produced from some additional source. 

All Miller- Integrator circuits utilise a greatly 
exaggerated version of the simple Miller -Effect 
familiar from wireless circuits, by raising the anode - 
to -grid capacitance of a valve by connecting the 
timebase- capacitor between these two points. We 
remember, from simple wireless -amplifier circuits, 
that the Miller -Effect for a resistive anode -load of 
an amplifier stage implies that the grid input circuit 
of the stage behaves as if it had an extra shunt - 
capacity equal to the anode- to-grid stray capacity 
multiplied by the stage -amplification factor. We 
remember that the effect makes the high- frequency 
response of a triode audio amplifier stage poorer 
than that of a pentode stage which has a much lower 
anode -to -grid stray capacity, and thus less Miller - 
capacity at the grid. 

Consider now the circuit of Fig. 7(a), showing 
the basic Miller -Integrator timebase circuit. The 
timebase capacitor, C, is placed between anode 
and grid of an amplifier valve. The result is thus 
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resistance and the supply voltage. We saw 
resistance can be replaced by a pentode 
linearisation- control of the charging process. 
then saw how the same linearisation effect, 
useful features, resulted if the supply 
controlled in follow -up during the charge, 
the bootstrap -circuits. The only item of 
circuit which has so far not been influenced 
capacitance itself. Ideas on these lines 
class of sawtooth- timebase generators known 
Miller- Integrator Group, which proved 
the most successful of all, and are used 
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tiny portion of the exponential appears immediately 
at the grid of an amplifier valve with short grid - 
base, it suffices to drive the valve right through the 
entire linear part of the characteristic, giving a 
faithful linear reproduction at high amplitude in 
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Fig. 7(a) -The basic Miller- Integrator timebase 
employing the principle of capacity amplification 

through the Miller effect. 
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R and the high virtual grid -to- chassis capacity, the 
valve grid input signal being taken off this capacity 
alone, any input waveform appears in its integrated 
form at the grid, and thus an amplified integrated 
form at the anode. This means, for example, that 
a squarewave input is converted to a triangular 
wave, a sine wave is shifted exactly 90° in phase in 
the output instead of the usual 180° of an amplifier 
stage, and any sharp transients (short pulses) are 
entirely ignored, i.e. absent in the output. 

The prime design quantity is given by the 
product of R in megohms, C in microfarads and 
the stage amplification factor. The product of all 
these three together gives a time in seconds which 
must be at least ten times as long as a cycle of the 
lowest frequency waveform which we wish to 
integrate. 

This circuit has found some uses as line and 
frame sync separator in television receivers, by 
choosing the product ACR to be much greater than 
the duration of a line sync pulse but much less than 
the duration of a frame sync pulse. A convenient 
value is the square -root of the product of line and 
frame pulse durations. The circuit then sees the 
line pulses as transients, and rejects them, but 
passes the frame pulses. 

Other Applications 
The same operative amplifier has also been used 
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Fig. 7(b)- Miller Integrator waveforms. 

the anode circuit. The extreme simplicity of this 
circuit, both in principle and practice, is its most 
striking feature, and let to its rapid and almost 
universal adoption in one form or another. 

Integration 
The name " Integrator " is derived from addi- 

tional uses of the same circuit for other purposes. 
The use of a pentode is, in the timebase arrange- 
ment, dictated only because of the need for an 
additional control electrode for the relaxation- drive. 

If used for its alternative purpose, as a so- called 
"Operative Amplifier ", the valve may be a triode. 
The valve is then given a cathode bias resistor of 
the usual size, to establish the normal operating 
point when resting without an input signal, and the 
resistor R is not returned to an h.t. bleeder, but to a 
gridleak to chassis and point of feed -in of a signal 
to be handled. Because of the series -connection of 
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in certain f.m. transmitter modulators, which 
produce f.m. by shifting the phase of sidebands in 
relation to the carrier for an initial amplitude 
modulation. 

Finally, it is used most extensively in analogue 
computors, because of its property of fast signals 
directly at the grid being repeated with equal 
amplitude, i.e. gain unity, but opposite phase, at 
the anode. Hence the circuit has sometimes received 
a third name, "The Anode -Follower ". Another 
most useful property of this circuit arranged as an 
operative amplifier is the extremely low a.c. 
impedance at the grid represented by the large 
virtual Miller- capacity from grid to chassis. 
Several signals may thus be fed in, each through a 
separate high resistor R from its source, all corn - 
moned at the grid, without any appreciable back - 
reaction of the various signal sources amongst each 
other. This, again, is exploited in analogue com- 
putor applications. 

It is felt that the previous paragraph, which has 
strayed somewhat from the narrow subject of pure 
timebase circuits, has been by no means out of 
place, as it has brought out the extreme versatility 
of the Miller- Integrator circuit types. This should 
have aided their thorough understanding, essential 
for further progress in this article, and have 
explained their wide popularity in a diversity of 
circuits and functions. 

Detailed Action of the Basic Miller- Integrator 
The above discussion served well for a com- 

prehension of the extremely simple underlying 
principle of the Miller- Integrator class, but now a 
more stereotype, phase- for -phase consideration of 
the circuit action in timebase types is more con- 
venient for further progress in mastering these 
circuits. 

Fig. 7(b) illustrates the formal action of the basic 
Miller- Integrator of Fig. 7(a) in this sense. The 
pentode valve used is normally resting without 
screen voltage, i.e. cut -off. The driving relaxation 
waveform consists of a positive square wave pulse of 
about 150V amplitude and lasting for the time - 
duration that the virtual grid capacitor requires to 
build up a charge voltage about equal to the grid - 
base, i.e. the time that C requires to charge through 
R to a voltage equal to the grid -base, times the 
amplification of the stage. The diode across the 
1Mí1 screen leak functions as d.c. restorer, to make 
the screen waveform go positive from zero, and not 
settle down at some mean pure a.c. condition. The 
detailed action of these important ancillary devices 
will be discussed below. 

As soon as the screen -drive pulse starts, anode 
current will try to commence. But the slightest 
change of anode voltage is impressed onto the grid, 
in full, through the capacity C, in an opposing 
sense, i.e. to tend to cut -off the anode current again. 
The immediate initial action is thus no more than 
the start of a tiny anode current, giving a small 
voltage drop across RL equal to the grid -base, 
holding the valve now almost cut-off at the grid. 
This initial action produces the small grid -base 
step, or " Miller Step" in the output, shown in 
Fig. 7(b). Thereafter, as the virtual grid- chassis 
capacitor slowly charges (on account of its large 
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effective capacity), anode current can gradually 
build up in the linear fashion already explained. 

Provided that the squarewave relaxation -drive at 
the screen does not stop this process prematurely by 
terminating too soon, the process is self- terminating 
when the grid voltage has risen to the " Bottoming 
Voltage ". This voltage is that value of (still 
negative) grid bias for which change of bias in a 
positive direction fails to bring about further rise 
of anode current. This condition gives maximum 
anode -current, i.e. minimum anode voltage, under 
the prevailing circuit conditions; one speaks of the 
anode voltage as being " bottomed " in this con- 
dition. 

The Production of Bottoming 
The production of bottoming requires a high 

value anode load resistor, whose load-line on the 
characteristic curves crosses the knee- stroke at a 
point above which still some anode -lines for 
negative bias -values emerge. This is clearly 
illustrated in Fig. 7(c), which shows how bottoming 
at grid bias minus 1.5V takes place in the 
example. 

Once the Miller- Integrator has bottomed, it 
simply rests there at maximum anode current until 
the relaxation wave at the screen chooses to 
terminate and cause the flyback. It is most 
undesirable to make the relaxation drive pulse much 
longer than the time needed for the Miller to 
bottom, because the waiting time of the spot at the 
end of the trace before it is made to flyback creates 
a brilliant spot at the end of the trace, which could 
damage the c.r.t. when the general brilliance is 
turned up enough to make the rest of the trace 
sufficiently visible. On the other hand, the relaxa- 
tion drive should not be so short that it dictates a 
flyback long before bottoming is reached in the 
Miller -unless, as is in fact often the case in 
practical circuits, this is desired as a method of 
timebase- amplitude control. 

Reduction of the relaxation drive pulse time 
reduces the output sawtooth amplitude. The speed 
of run, i.e. slope of the sawtooth (volts per second) 
is determined solely by changing the value of C, R 
or the driving voltage from the 100kil potentio- 
meter. 

A coarse speed control on a practical oscilloscope 
will be in the form of a switch selecting various 
capacitors for C. The fine speed control may be 
either in the form of making R variable, or by using 
the potentiometer in the h.t. bleeder, keeping R 
fixed in value. The latter method has the advantage 
of good stroke- to-flyback time ratio even at the 
high- frequency end of the control range, because R 
can always be kept much greater than the anode 
load RL then. It is the ratio of R to RL which 
determines the ratio of stroke to flyback times, 
because the principle discharge- resistance on the 
flyback is RL. 

When varying R for fine speed control, the range 
of control is greater in principle, but at low values 
of R the flyback takes rather a long time in relation 
to the stroke, although, of course, the stroke does 
not deteriorate itself. Some thought is therefore 
necessary in designing a practical circuit. 

TO BE CONTINUED 
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ALBA. All models available. 
T301. T304, T394, 42/6. T844, 
T724 FM 70/6. T665, T909 57/ , 
BUSH. TV36. TVG36, TV43, 
87/ , TV63, TV68, 92/ -. All 
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COSSOR. 900. 931, 933, 934, 935. 
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DECCA. DM4 /C, DM14, DM17, 
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EKCO. T221, T283, T231, T284, 
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PHILCO. All models available. 

PAM. All models available. 
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PYE. CTM4, V4, VT4, V7, VT7, 
52/6. CW17, CTM17, 57/6. 
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Blocking Ose. Transformers. It it's Television -We stock It. Trade inquiries 
welcomed at Special Rates. 

SURPLUS OR EX. EQUIPMENT VALVES GUARANTEED a MONTHS, 
NEW LOW PRICES 

CY31 
EB91 
EBFSO 
ECM 
ECL80 
ECL82 
EF80 
EF85 
EF91 
EL33 
EL84 
EY51 
EY86 
EZ80 
EZ81 

1Ì 
6/6 
4/- 
4/e 

áié 

6%8 
6. 
8j8 

4/8 
6/- 

0232 
GZ34 
KT330 
KT36 
KT61 
KT63 
PCC84 
PCF80 
PCF86 
PCL82 
PCL83 
PCL84 
PL33 
PL38 
P1.38 

5/6 

4/- 
8/- 
6/9 
5/- 
Si- 

7/- 

6/6 

7/6 
7/6 

12/- 

PL81 
PL82 
PL83 
PL84 
PY31 
PY32 
PY80 
PY81 
PY82 
PY83 
PZ30 
U24 
U25 
U28 
USl 

6/6 
5. 
6/6 
5/- 
7/- 

4/- 
4/- 

7/6 

6/6 
7/- 

U52 
U191 
03301 
U801 
UAF42 
UBC41 
UCC84 
UCF80 
17E42 
61, 

61,1 12 
6F13 
8E15 
6L1 

4/6 
7/9 

10 /- 
17/6 
6/6 
5/6 
8/6 
8/6 8. 
8/6 

6/6 
6/6 
716 

OLIO 
6P25 
6P2O 
lOF1 
101.13 
111P1H 
20D1 
sops 
2OL1 
20111 
-OP3 
20P4 
201.5 
SOPS 

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

5/6 
6/6 
9/9 
7/8 

12/6 

7/6 

ALL VALVES BELOW ARE BRAND NEW SOLD SUBJECT TO FULL 
GUARANTEE- CURRENT VALVE LIST 

CY31 14/6 ECH81 7/0 PCC89 8/9 U301 19/8 7C5 8/- 
DF91 6/6 ECL80 8/3 PCF80 8/8 Ú8U1 26/- 7116 8/8 
DEN 8/- ECL82 9/- PCF82 9/6 UAF42 7417 
DAF91 6/6 EF36 9/- PCF86 10/6 UBC41 8/- 1002 15/3 
DAF96 8/- EF39 4/- PCL82 8/8 UCFBU 10/9 101,1 5/8 
DH77 61- EF80 6/3 PCL63 10 /9 UL41 1111.13 8/9 
DE91 EF95 7/6 PCL84 9/. UL46 8/- 101.14 12/9 
DK92 7/- EF86 9/- PCL85 14/3 UUe 18/99 12AU7 
1sK98 

7/- 
EF89 8/9 PL36 12/- ÚY41 12ÁT7 

DL92 EF91 8/9 PL38 18/6 384 12A17 5//8 
131.94 7/3 E1192 4/- P1,01 10/6 314 7/- 1:K7OT 
DL98 

7%3 
EL32 4/3 ?MI 7/8 5Ú4G 7/- 12070T 8(3 

EABC80 ELS3 9/- PL83 8/- 5413 2001 8/6 
EAF42 EL84 7/6 PL84 8/. 5240 9/8 20F2 12%3 
EB91 8/9 EM34 6/3 PY31 12/- OATS 2ÚL1 19/6 
EBC33 4/6 EM80 6/9 PY32 10/6 61,1 8/- 26P1 12/8 
HBC41 9/- EY51 8/8 PYBo 5/. ÚF13 8/6 ioP3 19/8 
EBF80 6/- EY86 8/6 PY51 7/3 ÚF15 11/6 10P4 22/- 
EBF89 EZ40 6/3 Pl' 8/- ÚL1 10 /- 2111.5 19/8 
ECC81 EZ41 6/3 PY83 8/. 6L1ß 30FL1 10/- 
ECC82 7/8 EZ80 6/. U24 10/- 614 4/9 30P4 19/6 
ECC83 7/6 F.Ze1 8/- 1125 11/8 6X5 6/8 301.12 9/6 
ECC84 7/6 GZ3: 9/6 U26 9/- 6416 35 LOOT 8/3 
ECC85 7/6 GZ34 18/6 U31 7/. 68 N7 6/6 3524 6/6 
ECF80 KT330 6/- U37 12/6 60714 810 185BT 22/- 
ECF82 PCC84 8/3 U50 8/- 6037 818 807 7/6 
ECH42 9/- PCC86 8/3 U191 12 /- iB7 8/6 

Them are only examples of our valves: if you do not see what you require send 
ramped addressed envelope for special quotation. 

TERMS: S.A.E. all inquiries. C.W.O. or C.O.D. 3/- extra. Postage 
ou Valves, 6d. each. C.R.T.s 12/8 Inc. Insurance. SATISFACTION ASSURED. 

RETURN POST SERVICE. SUBJECT TO STOCK.. 

Better, Brighter 
Picture Tubes 

BRAND NEW THROUGHOUT 
excepting glass 

I ,.. ... C4.10.0 

15-17in. ,.. C5.15.0 

14in. ... C5. 5.0 

2lin. ... C7.15.0 

New Silver Screen and Aluminising. All makes 
Mullard, Mazda, Emiscope, Cossor, Brimar, 
Emitron, etc. 

REBUILT MULLARD AND MAZDA 
TUBES 

I2in.... ... £3. 0.0 I4in. ... L4. 0.0 

15 -17in. ... L4.10.0 21ín. ... £6.10.0 

All Tubes Fully GUARANTEED 12 MONTHS. 
Dispatch same day. Cash with Order. Carriage 
and Insurance 10 / -. 

S.T.S. Ltd. 
35 POUND STREET, CARSHALTON, 

SURREY 
Telephone: WALLINGTON 9665 

Stamp for DUKE & CO. (LONDON) LTD. Phone 
FREE 621.3 Romford Road, Manor Park. X.12 ILFord 
LIST Liverpool St. -Manor Pk. -I0 ruins. 6001 2;3 

COMPLETE TELEVISIONS 

14 INCH . 
17 INCH 

£1.10.0 £11.10.0 
. Legs- 39,6perset 

I00°,ó Guaranteed. Part exchange - 
12 months' Full - allowance on 

ANYTHING Written USEFUL Guarantee. 
1 Personal collection 

Shown working a advised, or insured 
all channels Carr. I4in. 201 -, 

in Shop. 1 I7in. 301 , 
Regunned TV TUBES SPEAKERS 

21in., 9916 1710., 7916 ' Is, 14, 12in., 59/6 \ 719 each 
Guaranteed One Year 1 1 Sin., Bin., 7in. x 

Irr,. and Carr., 10/ -. . 

, 

4in. Money back 
Add 10 /- refundable on OLD _ guaranteed . 

TUBE. I10° Tubes in Stock. Other sizes, few 
only. Ex. mid. salvage. P.P. 213. Ex- Rental 

121, 31/74, 36/24, 141, 
151- 14KP4 and others. 

EXTENSION 19f9 
SPEAKERS 

Set tested. Carr. 5/ -. 2-tone covered cabinet, bin. 
PM speakers, switch and flex. 

RECORD PLAYER / Ideal for kitchen, sick -room, 
TRANSISTOR AMPLIFIER 69 s+ etc P.P. 313. 

Printed circuit, 4 transistors. S P A R E S ! 
Size: Sin. x 3 #in. x !fin. Condensers. 100. 101 -, New Volume Control, On and Off. 
Post & Packing 4/6. Assorted electrolytics & PFs. 

Resistances. 100-5/.. 
TAPE CABINETS 20/- Assorted sizes, watts, grades. 

To fit B.S.R. and Collaro Variable Pots. 40, 10/ -. New. 
Studio Decks. Carriage 5f -. TV or Radio. Assorted P.P. 2/6. 
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problems Solved 
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 equip- 
ment. We cannot supply alternative details for constructional 
articles which appear in these pages. WE CANNOT UNDER- 
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The 
coupon from p. 523 must be attached to all Queries, and a 
stamped and addressed envelope must be enclosed. 

EKCO TC 346 

After being switched on for approximately 20 
minutes, the vision and sound would both dis- 
appear. Heater voltage and current was found 
to increase when the fault occurred. 

I replaced the sound output valve (30PL1) which 
cured the fault but left a picture with " streaking " 
at the edges. -J. H. Birks (Greenford, Middlesex). 

Look for the fault in the h.t. circuits. Suspect 
the PY32 rectifier and also its 2312 surge limiter 
resistor, whic_i is wired near the valveholder. 

COSSOR 939F 

When I bought this set, the contrast control 
was missing so I would like to know its value. 

At the moment, the screen is blank except for 
a narrow vertical white line down the centre of 
the screen. The PY81, PL81 and both PY82 
valves are new and a new c.r.t. has been fitted 
recently. The PY51 appears to overheat. - 
W. McNeil (London, N.W.5). 

The value of the contrast control potentiometer 
is 100k12. If the fitting of this control does not 
settle your other fault symptoms, check for faulty 
line scan coils. 

PYE VT7 
On switching on, the raster appeared with the 

sound, but no picture was present. The raster 
then collapsed to a strip lin. in depth across the 
centre of the screen. 

I have changed all the valves except the EY51 
and the PY81. I have checked the c.r.t. and scan 
coils with another chassis and have found them 
to be in working order. I have also renewed LIS 
and R30 w'th no improvement. -J. W. Wood 
(London, S.W.13) . 

Since the raster began to form before the loss 
of frame scan, the fault is probably due to a lack 
of h.t. in part of the circuit. We advise you to 
check that all anode and screen voltages are 
present and :o trace back to any common feed 
resistor from those which are absent. 

MARCONI VT -63 -DA 
The picture suddenly went out of focus after 

the set had been on for about five minutes. Then, 
on increasing the brightness, the picture 
" blew -up " and disappeared. 

I replaced the PL81 and the picture reappeared 
only to " blow -up " and disappear once again after 
ten minutes. 

I then replaced the PY81, PL81 and EY51, and 
now there is no picture whatsoever. There is no 
e.h.t. at the EY51 and no h.t. on the top caps of 
the PL81 and PY81. All the valves light except 
the EY51. -R. T. Smith ( Belgrave, Leicester). 

Listen for the line whistle. If it is lacking, 
check the line oscillator stage and feed to the PL81 
signal grid. If it is present, check the voltages 
on the PL81 and if low, suspect shorting turns 
in the 1.o.t. 

REGENTONE 143 

The fault on this set is one of line tearing, the 
effect being that some o f the lines slip off to the 
left. 

The curious part of the fault is that it is only 
noticed on middle distance shots and only on ITA. 
-C. H. Ogilvie (South Shields, Co. Durham). 

The effect could be caused by a form of electron 
oscillation (B -K) being radiated from a nearby TV 
receiver working on BBC only. It is hardly likely 
that your set is radically at fault, otherwise the 
trouble would appear also on BBC. 

PHILIPS 1756L1 

The horizontal hold control is set at its maxi- 
mum for optimum results but it is still necessary 
constantly to adjust this control to keep the picture 
steady. -R. B. Homes (Bridlington, Yorkshire). 

This model incorporates flywheel line sync and 
a discriminator composed of two 0A71 germanium 
diodes. Check these diodes and replace if one is 
low or out of balance. Also check V14 -the 
ECL80 line oscillator /reactance valve -by sub- 
stitution. V14 is located on the timebase chassis 
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between the PL81 and PY81 valves. The diodes 
are between a tag strip underneath (approximate 
centre) of the same chassis. 

BUSH TV63 

I would like to know how to remove the three 
vertical bands which appear on the left -hand side 
of the screen. Each band is about lin. wide. 
-F. Thompson (Sheffield, 7). 

You should replace the 47kí2 resistor wired 
across the linearity coil associated with the scan 
coils assembly and check the 35pF capacitor and 
trimmer if necessary. 

FERRANTI T1001 

Is it possible to fit a 17in. c.r.t. to this set, which 
has, at the moment, a 14in. tube ? -L. S. King 
(Wincanton, Somerset). 

It is quite in order to fit a Mazda CRM 172 
17ín. tube to this set. In fact, there is no 
electrical difference between the model T1001 with 
a CRM 144 14m. c.r.t., and a model T1002 with 
a CRM 172, except that a 60pF 6kV capacitor is 
connected across the line scanning coils of the 
latter receiver, and very slight differences which 
exist in the frame linearity circuit. 

DECCA DM4C 
The trouble with this set is that although the 

ITA picture is strong, the BBC is very weak. I 
have tried using various aerials and have replaced 
all the valves with known good ones. I have also 
tuned C15 with only slight improvement. -E. C. 
Canning (London, S.E.15). 

If you are sure that the oscillator coil core 
(adjusted from the front) is correctly adjusted for 
maximum sound, check the channel 1 coil biscuits. 
It is quite possible that one or both may have been 
damaged or that one of the coil leads may have 
broken away from its tag. 

MURPHY V240 

The picture quality is quite good but the whole 
picture has moved slightly to the left, and no 
adjustment I can make will restore it to its normal 
position on the screen. -H. J. Rowlanes (Croydon, 
Surrey). 

The picture positioning adjustment is by means 
of a shuffle plate between the scan coils and the 
focus magnet. This plate has a black knob at the 
top to facilitate its movement, but the setting is 
usually locked by a 2B.A. brass nut just below 
the knob, and this nut should be released before 
adjustment is made. 

PYE CTMI7T 
There appears to be three images on the screen 

at the same time, although otherwise the -picture 
is quite good. -F. H. Taylor (London, E.C.1). 

You should replace the PCF80 line oscillator 
valve. This is just outside the e.h.t. unit near the 
mains input panel. 

COSSOR 918 

When the line locks, there are two complete 
pictures side by s'de on the screen, separated by 
a black band down the centre. Alternatively, there 
is one picture in the centre with two half -pictures 
on either side. 

TELEVISION August, 1963 

When I first obtained this set, the line output 
transformer had burnt out and so this was 
replaced. I have also replaced R37, C25 and C26. 
A. H. Yallop (Luton, Bedfordshire). 

Suspect a faulty 301x2 line hold control and also 
the 270k11 resistor in series with the slider of this 
control and the blocking oscillator. 

MASTERADIO TG7T 
There is no raster whatsoever on this set. All 

the heaters light, except the e.h.t. rectifier (EY51). 
I have replaced this valve and also the line out- 
put (50CD6) and efficiency diode (PY83) valves. 

The line output transformer checks for con- 
tinuity and there is a 10kc /s whistle coming from 
the blocking ' oscillator. -J. C. Baker (London, 
W.3). 

Shorting turns in the l.o.t. are probably 
causing the trouble, and these would not be 
revealed by a continuity check of the windings. 
However, before replacing this component, check 
the screen voltage of the line amplifier valve and 
the booster circuits and components. 

FERGUSON 506T 

Shortly after switching on the PY32 gets red 
hot and its anode glows brightly. This is followed 
by the fuse blowing. 

I have replaced the main electrolytic capacitor 
and the PY32. I have checked the mains dropper, 
mains on /off switch, the Varite and the smoothing 
choke without discovering the cause of the fault. 
I also noticed that the ECC82 glows very brightly 
on first switching on. -A. Bailey (Manchester, 9). 

The initial glow build -up of the. ECC82 is often 
quite normal. Your remarks, however, indicate 
that there is an almost dead short -circuit on the 
cathode feed from the PY32, and you should have 
no difficulty in tracing this with an ohmmeter. 

ULTRA VT917 

A fault has arisen in the contrast control circuit 
which prevents the contrast being reduced suffi- 
ciently, although the control is still operative. 

This fault was cured temporarily by reducing 
the cathode voltage of V96 (` Trader ' service 
sheet) but the fault re- occurred. All the valves 
in the a.g.c. circuit have been checked by sub- 
stitution, and there is no leak in the coupling 
capacitor from V96 to the contrast control. -R. C. 
Morris (Birmingham, 23). 

This trouble could exist in the signal circuits, 
for the negative voltage sent out to the controlled 
valves is obtained from rectification of the vision 
signal. Now if there is insufficient signal, then 
there will be insufficient negative voltage to cut 
vision channel gain to zero. Alternatively, trouble 
in the circuits and components feeding the control 
voltage to the controlled valves may be respon- 
sible. Check also the clamping a.g.c. diode. 

SOBELL TI71 

A black horizontal band, about l'in. w_de, 
appears at the bottom of the screen. This can be 
reduced in width to about ' -,in. by adjustment to 
the height control but then the top part of the 
picture is much extended. Also, the picture some- 
times has the appearance of being unsteady. - 
A. R. W. Fitch (Ruislip, Middlesex). 

The gap at the bottom of the screen is caused 
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PRACTICAL TELEVISION 521 

DIRECT REPLACEMENT 
TELEVISION TUBES 

LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 
MICRO FINE' ALUMINISED 

SIMILAR TUBE REBUILT 
OR RECUNNED BUT NOT 
RESCREENED 

BRILLIANCE CONTROL 

EXPRESS PASSENGER TRAIN SERVICE 
Our service is countrywide and whether you live in 
the Outer Hebrides, or at No. 10, we can guarantee 
the fastest and finest CRT service in Great Britain. 

Full IF fling instructions with every tube. 

LAWSON TUBES LTD. Tel. 2100 
2 PEACHFIELO CLOSE, MALVERN, WORCESTERSHIRE 

12 MONTH'S FULL REPLACEMENT 

GUARANTEE 

DESIGNED FOR 

PERFORMANCE 
The Modern Lawson television tubes are specially designed to give 
all types of television set very much improved performance. 
Their new silver activated screens are much brighter with better 
contrast, exclusive "microfine" controlled thickness aluminising 
gives 50% more light output (superb daylight viewing). New 
small anode aperture electron gum by Mullard, Mazda, G.E.C., 
Brimar, E.E., Cossor, etc., ensure needle sharp definition and 
focus, and silicon vacuum pumping plus depth formed cathodes 
give very long life. Each tube is 100% BRAND NEW (glass 
excepted), and Lawson are the only tubes guaranteed to be exact 
replacement for the original tube, ensuring complete accuracy 
and efficiency. 

FROM THE LARGEST STOCKS OF ALL TYPES 
OF C.R.T.s IN BRITAIN WE CAN SUPPLY THE 

EXACT TUBE YOU REQUIRE BY RETURN. 
NATION WIDE TRADE SERVICE ALSO AVAILABLE 

12" - £4.10.0 
14" - £5. 5.0 

15 -17" - £5.15.0 
21" - £7.10.0 

CARR. and INS. 7.6 

Your Career 
FOR ..your Own Business 

An Absorbing Hobby 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

C.O.D. or C.W.O. 

lo'- 
Gladly refunded 

if you wish to return 
your old tube 
(excepting I2 ") 

NEW-PVCT/CAL YAY 
of UNDERSTAND/NO 

Radio : Television 
Electronics 

including: Transistors; VHF/FM; Hi -Fi equip- 
ment; Computers; Servo -meths; Test instru- 
ments; Photo -electrics; Nucleonics, etc. 

Radiostructor -an organisation specialising in 
electronic training systems -offers a new self - 
instructional method using specially designed 
equipment on a "do- it- yourself" basis. You learn 
by building actual equipment with the big kits 
of components which we send you. 
You advance by simple steps, performing a whole 
series of interesting and instructive experiments - 
with no complicated mathematics! Instructional 
manuals employ the latest techniques for showing 
the full story of electronics in a practical and 

nteresting way -in fact. you really have fun whilst 
learning! Pill in the coupon helnw fur full particulars. 

POST NOW 
TO RADIOSTRUCTOR (DEPT. 040) 

READING, BERKS. 

Please send brochure, without obligation to: 
*Name 

Address LOCK 
CAPS 
PLEASE 

(We do not employ representatives) 8,63 

.. J 
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BENTLEY ACOUSTIC CORPORATION LTD. 
EXPRESS SERVICE!!! 

C.O.D. ORDERS RECEIVED BY 3.30 P.M. EITHER 
BY LETTER, PHONE, OR WIRE, DESPATCHED 

SAME AFTERNOON 

THE NEW VALVE SPECIALISTS 

38 CHALCOT RD. LONDON, N.W. MIILLARD BY100 MIDGET SILICON RECTIFIERS RD., f Output 250v. at { amp. 
Nearest tube PRlmrose No larger than a shpt button! 
Chalk Farm 9090 8/ -each. 

0.42 
022 

6/- 
17/6 

OAC7 
62.07 

3/- 
8/- 

61.17 
61,18 

12/8 
7/8 

0240T 4/8 OAKS 5/- OLD20 15/7 
lA5 6/- 6AQ5 8/- 6P29 11 /6 
1470T 8/9 CATO 4/6 6Q70 4/6 
105 7/- 6AÚ6 6/- 6Q7GT 7/9 
1D6 9/9 BAYO 5/8 6R70 8/- 
106 6/- 6BA6 6/- 6V60 8/9 
1H5GT 8/3 613E6 6/8 6X4 4/8 
114 8/- 613118 6/9 6X5 4/6 
ILDS 4/3 6BJ6 6/8 6/3013 8/8 
1LN5 4/8 613447A 7/6 7B7 7/8 
1NSOT 816 6BR7 8/8 7C5 10 /- 
1E5 4/9 BBRB 9/8 7C6 7/8 
164 5/- 6ßW6 9/- 707 5/9 
185 8/9 601W7 6/- 7V7 ó/- 
1T4 2/9 6C9 11/. 7Y4 5/- 
1116 6/3 8017 19/6 9BW6 18/5 
2P 28/8 8C138 5/- 10C1 9/6 
3A4 4/- 6CW4 24/- 1002 13/- 
SA5 6/9 ßF1 9/8 101.1 10/- 
3B7 61- 6F13 8/6 1OLD1110/9 
3D8 4/- 6F23 9/8 101.13 8/8 
3444 6/9 6F'24 11/6 10P14 12/- 
3Q5GT 7/3 6E25 16/4 12AC6 18 /S 
384 4/9 6F26 12/3 12AD6 16/2 
1V4 5/6 6J70 4/9 l2AE6 12/8 
6R4GT 9/- 6370T 7/- 12A117 5/- 
óT4 8/- 6E7G 1/9 12A318 9/- 
6194G 4/8 6H7GT 4/8 12,416 4/9 
1V40 7/8 6E80 4/. 12AU8 6/8 
6YSGT 4/6 BESOT 7/9 12BA8 6/6 
623 19/5 6E25 18/6 1213E6 6/. 
57,411 7/- ßL1 9/6 12B117 8/- 
6A7 9/- 61,6G 6/6 12E5 17/6 
8A8 7/. 6L7GT 4/6 19ÁQ6 7/9 

19111 
20191 
30F2 
SOLI 
SOPE 
201.3 
201.4 
20F5 
25240 
í5Y5G 
27011 
30C1 
30015 

6/8 
18/6 
12/ 
12/6 
12/6 
12/6 
18/9 
14/8 

23/3 

10/- 
8/- 

30FL1 9/8 
30FL12 12/6 
30L1 ó/- 
30L15 10/8 
30P4 12/8 
301.12 7/6 
30P19 12/3 
3OPL1 10/- 
30P113 9/6 
30PL14 19/3 
35L6GT 7/8 
35 W4 8/- 
8573 16/4 
35Z4GT ó/- 
357.36T 6/6 
5005 7/. 
60L6OT 7/- 
53KÚ 14/8 
72 6/6 
ß5A2 12 /- 
90AG 67/6 
90AV 67/6 

Terms of buotnees: -Cash with order or C.O.D. only. 
Postage 6d. per item. Orders over £3 poet free. 
C.O.D. 3/6 extra. Any parcel Insured agaiuet 
damage In transit for only 60. extra AB orders 
despatched on day of receipt. Callers welcome 
Mon. -Fri. 8.30-5.30, Sate. 8.30 -1 p.m. 

90C1 16/. 
9000 37/8 
900V 42/- 
15002 18/8 
185BT 34/11 
866A 12/6 
5763 7/8 
7475 8/- 
AZ31 7/- 
AZ41 12/3 
B36 6/8 
CL33 12/- 
CY31 6/9 
DAF96 8/8 
DD41 12/8 
DF86 15/- 
DF96 8/8 
DF97 7/8 
DH10127/11 
DES') 8/9 
DE96 8/9 
DL86 17/6 
D L68 16/- 
DL72 16/- 
0168 8/8 
03170 5/- 
DM71 9/9 
DY86 7/- 
ROOF 80/- 
E83F 80/- 
E180F 84/8 
EA50 1/6 
EABC80 8/- 
EAF42 7/8 
E1334 1/- 
EB4l 4/9 
E B91 2/8 
E 604 7/- 
EBCSl 7/- 
ER F90 7/- 

EBF83 8/- 
EBF89 7/- 
EC70 12/8 
0081 27/8 
E092 11/8 
ECC3428/11 
E0'35 6/9 
ECC40 8/- 
E0081 4/- 
00032 4/8 
F,0083 4/9 
ECC84 6/6 
ECC85 7/- 
E0088 11/e 
ECF80 8/9 
ECF82 7/8 
ECF86 19/S 
E01121 11/- 
ECH33 8/6 
ECH42 7/9 
ECHe1 8/6 
ECH83 8/- 
00084 14/7 
ECL80 6/8 
ECL82 8/- 
ECL83 10/- 
ECLO6 9/. 
EF38. 8/3 
EF37A 8/- 
EF39 3/9 
EF40 10/- 
EF41 7/- 
EF49 8/8 
EF73 6/- 
EPOS 4/3 
EF83 9/9 
EPOS 6/- 
EF86 6/8 
EF89 4/9 
EF91 8/- 

EF97 11/8 
EF98 11/8 
EF183 9/- 
F:F184 8/9 
EF804 20/5 
EK32 8/- 
EL39 7/6 
EL34 10/- 
EL37 21/7 
EL38 12/8 
E L41 7/6 
EL42 8/6 
EL81 8/9 
ELM 7/8 
ELKS 5/8 
EL85 9/9 
EL88 7/9 
EL95 8/8 
ELMO 27/- 
EL8'20 18/2 
EL822 19/6 
F.LL80 20/6 
F.M4 17/9 
F.M34 11/6 
EM71 22/8 
EM80 8/9 
EM81 8/- 
EMS,' 8/8 
EM85 6/3 
EM87 15/2 
EN31 71/- 
EY51 813 
EY81 8/- 
EY83 12/8 
EY84 14/- 
1E186 6/8 
E1184 9/8 
EZ40 6/9 
E741 8/8 
EZBO 4/9 

E'L81 4/9 
GZ:iO 7/- 
G732 7/8 
13733 17/6 
(1734 11/8 
11737 14/8 
112309 28/2 
HVR2 9/- 
KT33C 4/- 
KT3d 32/4 
KT41 11/8 
KT44 5/9 
KT61 7/6 
KT63 4/- 
K'r66 18/8 
KT88 28/6 
KTZ63 8/- 
MHLD612/8 
MKT4 17/6 
MUI2/145/8 
N37 28/3 
N78 26/2 
N108 26/2 
N118 22/8 

P080 11/8 
PC88 14/7 
PC95 13/- 
PC97 8/9 
PCCO4 8/- 
POC85 7/8 
POC88 11/9 
PCX89 7/9 
PCC18918/8 
PCF80 8/8 
PCF82 6/6 
PCF84 14/7 
PCF86 8/3 
PCL82 7/- 
PCL83 8/9 

PL:L84 5/3 
PCL85 8/8 
PCL86 10/- 
PCL88 19/3 
PEN/16 4/6 
PL33 18/11 
PL'36 9/- 
PL38 23/3 
PL81 718 
PL82 5/6 
PL83 5/8 
PL84 7/- 
FL300 28/8 
PL820 14/4 
P6184 9/8 
PX4 9/6 
PY31 7/8 
PY32 9/- 
PY33 10/6 
PY80 5/9 
PY81 5/9 
PY82 6/8 
PY8:4 8/8 
PY88. 9/- 
PY800 9/- 
PY801 10/- 
PZ30 17/6 
R18 14/- 
619 7/- 
8P41 2/- 
8P61 2/- 
0025 27/2 
T41 9/- 
TH41 17/8 
TP22 6/- 
TYS6F 18/- 

Li to 9/- 
U12/14 7/8 
UM 10/- 
019 48/8 
022 6/9 
024 15/6 
025 9/- 
1126 8/- 
1131 7/- 
U33 26/2 
1135 28/2 
U37 23/8 
1145 15/8 
U76 5/6 
U191 11/- 
11251 
11282 
U301 
0404 

96 
14/6 
12/. 
8/- 

18/- 
UA BC80 5/8 
UAF42 8/- 
U 841 12 /- 
00041 6/8 
011081 7/8 
UBF80 7/. 
UBF89 7/8 
00084 9/9 
00085 8/8 
UCF80 10/8 
UCH42 8/- 
UCHe1 7/8 
00182 8/8 
UCL83 10/6 
ÚF41 6/9 
ÚF42 6/6 

15 F80 7/- 
U F85 7/- 
(11,66 18/6 
U F89 6/3 
U L41 7/6 
01,44 23/8 
UL46 9/- 
UL84 8/8 
UM4 1b/2 
UM34 18/10 
t7Meo 9/6 
11116 11/9 
UY1N 10/9 
0121 16/2 
11141. 6/8 
UY85 5/8 
VP4 1b/- 
VPI3C 71- 
VR 105 6/8 
VR150 51- 
W107 20/5 
W729 19/5 
XOd 7/8 
X78 26/2 
X79 40/D 
38151 29/1 
X109 29/1 
Y63 6/- 
266 8/6 
Z749 7/6 

Transistors 
and diodes 
OÁ70 ß1- 
0A73 8/- 

0479 8/- 
OASI 8/- 
0A210 9/8 
001641 36/- 
0019 25/- 
0022 23/- 
0026 25/- 
0028 17/6 
0029 27/8 
0C35 18/- 
0036 21/6 
0041 9/- 
0044 9/8 
OC45 9/- 
0t.v15 22/8 
0066 25/- 
OC70 8/8 
OC71 6/8 
0072 8/- 
0073 18/- 
0074 8/- 
0075 8/- 
0076 8/6 
0077 12/- 
0078 8/- 
0081 8/- 
0082 10/- 
0083 8/- 
0084 8/8 
0C170 9/6 
00171 10/8 
OCP71 17/8 
MAT100 7/9 
MAT101 8/8 
MAT120 7/9 
MAT121 8/6 

We require for prompt cash settlement all types of 
valve., loose or boned, but MUST be new. Otters 

made by return. 

All goods are new, first quality brands only, and 
subject to makers full guarantee. We do not handle 
manufacturers' seconds or reject,, which are often 
described as "new and tested" but which have a 
limited and unreliable life. Complete catalogue of 
over 1000 valves actually in stock, with resistors, 
condensers, transformers, microphones, speakers, 

metal rectifiers, etc. 641. poet free. 

ALL TELEVISION, TAPE RECORDER 

& RADIO COMPONENTS SUPPLIED 
LINE OUTPUT TRANSFORMERS. All popular types available 
brand new exact replacements, fully guaranteed. A selection from 
our stock: 
PHILIPS 1768, 2168, S T E L L A 8617, 8917 etc. 901 - 
MURPHY240 /250 5Sf-. 280,310,410 etc.... 59I- 
EKCO T164 to 383 (1925 types) ... ... 55f- Alba Marconi 

(U26 types)... ... ... ... ... 571- Bush Pam 
FERRANTI T1001 to 1023 etc. (U25 types) 55f- Cossor Pilot 

(U26 types)... 571- Dec" R.O.D. 
FERGUSON 306 to 606 etc.... ... .,,6716 Defiant Regent,. 
PHILCO 1000 etc . ... ... ... ...6716 G.E.C. Sobell 
PYE V4. V7, V14, VTI7, CTM17etc. .. ... 53f- K.B. Ultra 
HMV 1840 to 1854 60 / -. 1865 to 1921 ... 6716 Inviota Etc. 
(Special Offer: New U25 /U26 /PCL82 supplied for 51- each with 
above orders. 

Postage & Packing for above L.O.T's 316. C.O.D. 216 extra. * Also available for all sets * 
SCAN COILS. Frame output transformers, line and frame oscil- 
lator trans. width /linearity coils, sound output trans., mains trans., 
control knobs, electrolytics. Rectifiers, dual vol. controls, tuners, etc. 
C.R.T.s- Rebuilt with new guns by long est. Nat. Co. Gtd. 12 mths. 
MOLLARD, MAZDA, BRIMAR, EMISCOPE 14in. L4 7 6 Plus 
MOLLARD, MAZDA, BRIMAR, EMISCOPE l7in. E4 10 0 Carr 
MOLLARD, MAZDA, BRIMAR, 21ín. E6 IO 0 10f- 
VALVES-All types available GUARANTEED 12 months. 
TAPE RECORDER /CHANGER SPARES. Drive belts, heads, 
pulleys, motors, styli, etc., for most British and some foreign makes. 
SPECIAL OFFER. Rexine covered tape recorder cabinet, size 
13} x 12 x 8in., 1St -, plus postage and packing 51 -. 
TUNER UNITS. Fireball, incremental and turret types - 
replacement service available. 
STANDARD COMPONENTS. Resistors, Capacitors, Electro- 
lytics, Drive Cord, Pilot Lamps, Vol. Controls, Presets, Ion Traps. 
SALVAGED COMPONENTS. Large selection available includ- 
ing tuner units, loudspeakers, transformers, valves etc. 
CAR ALARM. Complete fool proof, easy to fit unit S9í6, p.p. 216. 
Your enquiries welcome, prices by return; or prompt despatch C.O.D. 

A1,80 L.O.T.a 
Available for 

MANOR SUPPLIES 
64 Golders Manor Drive, London, N.W.11 
741. STO 5667 SPE 9032 (8.30 -10 p.m.) 

"SABRINA" 
STILL WELL IN 

FRONT 

STOP FIDDLING WITH KNOBS ... ABSO- 
LUTELY UNNECESSARY . . . Our Automatic 
Regulator ensures constant voltage on TV, even with 
Mains of 180 265 v. YES, we know it's wonderful. 
"Have a heart for your Valves and Tube." 
S.A.E. details. Conditional Free Trial. 

COMPLETELY REBUILT C.R. TUBES 
ALL TYPES 
12" now ... ... ... £5. 0.0) For 
14"to17""now ... ... L5.I0.0 }.Single 
21" now ... ... ... L8. 0.02 Tubes 

ALL C.W.O. -TRADE SUPPLIED 

Special Bonus Scheme for Service 
Engineers- Reducing to: 

12" -8716; 14"/17"-97f6; 2I"-14716 
FREE Pass. transit & Ins. anywhere in British 
Isles or N. Ireland (12 months' guarantee). 

SABRINA C.R. TUBE CO. 
Electron Works, North Bar 

BANBURY, OXON 
Telephone 2390 
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by a fault in the frame timebase. The most likely 
cause is low emission of the frame output valve; 
but if this checks normal, check, preferably by 
substitution, the components associated with that 
stage. Also ensure that the vertical form control 
is adjusted for the best vertical geometry of the 
picture in conjunction with the height control. 
The mains adjuster should also be checked to see 
that it is set correctly. 

ENGLISH ELECTRIC I6T11D 
The picture takes a very long time to come up 

after switching on. 
I have replaced the thermistor; also the PL81, 

PY81, two ECL80's and VI, V2 and V3 (EF80's). 
When the picture eventually does fill the screen, 

it is very dark but then it gradually increases in 

brightness until it is normal. 
I would also add that I have gust fitted a new 

tube to the set but with no improvement. -S. J. 
Evans (Rhondda, Glamorganshire). 

The delayed picture effect, if not due to the 
thermistor, is probably caused by a tired valve. 
Have all the vision valves tested for emission and 
replace any that do not reach full emission after 
three minutes. 

L 

Q U E R I E S C O U P O N ' 
This coupon is available until AUGUST 22nd, 1963, and I 

must accompany all Queries sent in accordance with the I 

notice on page 519. I 

PRACTICAL TELEVISION, AUGUST, 1963 

a 

TEST CASE 
Each month we provide an interesting case of television servicing 

to exercise your ingenuity. These are not trick questions, but are based 
on actual practical faults. 

Here both the sound and vision were affected. 
ro Across the picture appeared a series of white, 

horizontal lines, as shown in the accompanying 
photograph, while a gentle hiss could be heard 
behind the sound. 

Several tests were made to establish the cause of 
the trouble, and it was found that when the aerial 
was removed and the brightness control turned up, 
the lines were still present, but now they tended 
to develop as a vertical column of short, irregular 
horizontal lines towards the right -hand side of the 
screen. The hiss was also present from the loud- 
speaker with the volume control turned up towards 
maximum. 

It was also discovered that the symptoms were 
present on both BBC and ITA, but that they were 
more severe on the BBC channel. The trouble 
seemed to be worse when the set was switched on 
for the first time after being left all night, and that 
they tended to reduce considerably towards the end 
of a day's viewing. 

What would be the most likely cause of these 
symptoms, and what steps could be taken to prove 
the trouble and restore normal working? 

See next month's PRACTICAL TELEVISION for the 
solution and for another problem. 

SOLUTION TO TEST CASE 8 

(Page 472 last month) 
Last month's Test Case was a typical example of 

" magnetic distortion ". The better replacement 
loudspeaker unfortunately had an external magnetic 
field of such a strength that it was interfering with 
the normal deflection of the scanning spot on the 
picture tube. It was, in fact, influencing the electron 
beam. 

Typical vision symptoms of this month's Test Case. 

The best solution to this problem would have 
been to change the loudspeaker with one having 
considerably less external magnetic field -some- 
times called a closed -field speaker. Loudspeakers of 
this type are now used extensively in television sets 
for the reasons given. 

Alternatively, the speaker field -if not too great 
-could probably have been neutralised by 
positioning a small bar or rod magnet near to the 
flare of the tube, on the side opposite to the loud- 
speaker. Modern sets in fact feature small rod 
magnets around the tube to correct the geometry of 
a large -screen, wide -angle picture. 

Magnetic distortion may, of course, also be 
caused by placing a cabinet -type extension loud- 
speaker on top of the television set. Fitting a tube 
heater booster or isolating transformer too close to 
the tube can have a similar influence on the electron 
beam, as also can the inadvertent magnetisation of 
the metal parts of the set surrounding the tube b' 
the use of a magnetised screwdriver! 

Published on the 72nd of each month by GEORGE NEWNES, LIMITED Tower House, Southampton Street, London, W.C.2, and printed 
in England by WATMOUGHS LIMITED, Idle, Bradford , and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH 
(A /sia), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Africa: EAST AFRICAN STANDARD LTD. Subscrip- 

tion rate including postage for one year: To any part of the World £1.9.0. 
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LETTERS 
TO THE 
EDITOR 

STRAIGHT TO THE POINT 

SIR, -I am inclined to agree with the opinion 
expressed in your July Editorial that " the days 

of the purely practical service man are numbered "; 
and yet I sometimes wonder at the ability of a few 
of the television repair men I regularly come in 
contact with, who, without any reference to circuit 
diagrams manage to hunt -down faulty components 
in a matter of minutes. 

They admit, of course, that much of their skill 
has come from years of experience and that stock 
faults considerably lessen the number of problems 
which require detailed trouble -shooting; however, 
bearing in mind that any fault symptom appearing 
on sound or vision can originate from a large 
number of sources, their ability to go straight to 
the offending component is something to be envied 
as even the most advanced academic training, as far 
as TV repair work goes, does little more than give a 
better understanding of the step -by -step eliminating 
tests known to every service man. 

Of course, theoretical knowledge in this field is 
becoming increasingly sought after, but I feel that 
potential servicing engineers should remember that 
a heavy, dusty chassis, covered with unidentified 
components and tangled wiring, is a far cry from 
the neatly laid out and clearly labelled chassis dia- 
gram of a text book! -R. P. HILLMAN (Dudley, 
Worcestershire). 

REDUNDANT COLOUR CODE 

SIR, -I really think that in these days of tre- 
mendous technical advancement in receiver 

design the colour code used for resistors is now 
completely out -dated. Surely the colour code was 
introduced in the days when a component was 
likely to be wired into a circuit so that any printed 
value would be obscured by its orientation or by 
another component or by thick dust. 

Nowadays, however, when each component has 
its own position on a printed -circuit board and dust 
has little chance to settle on the plastic bodies of 
components, colour coding proves a waste of time 
and is likely to lead to confusion where colours 
become indistinct. Also the practice of colour 
coding capacitors ended long ago, so why should 
resistors be the only component in a TV or radio 
receiver still to be labelled in this archaic manner? 
-C. DENBY (Ruislip, Middlesex). 

TELEVISION ADVERTISING 

SIR, -I seem to remember that two or three years 
ago a good deal of public interest was aroused 

when some of the advertisements screened on ITV 

SPECIAL NOTE: Will readers please note that we 
are unable to supply Service Sheets or Circuits of 
ex- Government apparatus, or of proprietary makes 
of commercial receivers. We regret that we are also 
unable to publish letters from readers seeking a 
source of supply of such apparatus. 

The Editor does not necessarily agree with the opinions expressed by 
his correspondents 

programmes came under sharp criticism. As a result 
of this it was resolved that the Authority should not 
permit comparative tests between specific products 
and similar, unnamed brands to be used as subject 
material for advertisements appearing on com- 
mercial television. 

Whilst I could never understand the objection 
to this type of advertising, it does surprise me that 
no one has commented on the reappearance of such 
advertisements which have been televised in the 
intervening time between then and now. -A. C. 
CHILTON (Manchester). 

[As Mr. Chilton states, there was a certain 
amount of criticism of TV advertisement material 
some time ago and steps were taken to ban some 
forms of advertising employing comparative tests. 
However, this ban applies only to washing powder 
and detergent advertisements. Any advertisements 
of this type which have appeared since then have 
been of products of completely different categories. 
-Ed.] 

SERVICING TV RECE][VERS 
-continued from page 503 

oscillation and hum bars (black and white horizontal 
bands) with no picture modulation. The d.c. 
resistance of L41 is 912, L42 is 3.212. An open 
circuit in L40 or L39 (1611) will produce similar 
symptoms. 

If the fault is of an intermittent nature, disturb- 
ing these items with a probe will often reveal which 
is at fault. A short lead with a crocodile clip 
on each end is an extremely valuable item to keep 
handy as it enables suspect chokes etc. to be shorted 
out without the side effects which are often intro- 
duced if the hand is brought near sensitive parts of 
the circuit. 

TO BE CONTINUED 

THE PRACTICAL WAY ... 
to make sure of your regular copy of PRACTICAL 

TELEVISION is to place an order with your newsagent. 
Do it now! The order form below is included for your con- 
venience. Simply complete it and hand it to your newsagent 
next time you call. 

ORDER FORM 

To 
(Name of newsagent). 

Please send /reserve PRACTICAL TELEVISION (2t -) every 
month, commencing with the next issue. 

NAME........___..._..._...__.. ._...._._.....- ..--.....__.._._ 

ADDRESS 

DETACH AND HAND TO YOUR 
NEWSAGENT 

www.americanradiohistory.com

www.americanradiohistory.com


KT61 7/6 
MU14 8/- 
MX40 13/6 
Nil 

37 10/- 
PC95 9/- 
PC97 9/- 
PCC84 6/3 
PCC85 7/6 
PC089 8/- 
PCF80 6/3 
PCF82 6/9 
PCF86 818 
PCL82 7/3 
PCL83 9/- 
PCL84 5/9 
PCL85 8/8 
PENA4 11/6 
PEN36C 8/- 
PL38 9/3 
P131 7/9 
PL82 5/9 
P1.83 5/9 
PL84 7/6 
PX4 918 
PX25 8/6 
PY32 913 
PY33 10/- 
PY80 8/- 
PY 81 81- 
PY82 5/8 
PY23 8/8 
R16 17/- 
TH21C 15/- 

025 9/9 

1347 959 

Ú52 v/3 

078 
0191 
U281 
U282 
0291 
U301 
0'801 
UABC80 
UAF42 
UBC41 
UBF80 
UBF89 
UBL21 

13C084 
UC 
UCFÓ 
UCH21 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF89 
UL41 
UL44 

12 UB 11C 
UU7 
UY21 
UY41 
UY85 
VP4B 
VP41 
W76 

W729 
Z77 

9/3 
11/- 
2/6 

14/8 
11/- 
12/- 
181- 
5/9 
8/- 

6/11 
7/9 7/3 

13/6 

113 
10 /9 
10/0 

7/6 

10/9 
7/3 

7/9 
10/8 

6/3 

8/8 

516 

9/8 
S/- 

2/6 

13/3 
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VALVES 

in lÌ1 Y SEIRL1( 
NEW! TESTED! GUARANTEED! 

SETS 9.V1, DF91, DK91, DL92, DL94 Set of; for 
I llAFD s3Ci8DL98 É5/9 

IAit: f' 
11)5 
1H5GT 
1N5GT 
111, 
1S4 
155 
1T4 
3A5 

384 
3V4 

bV4G 
5Y3GT 
BUG 

6AM6 
BA 
6A 6 

6BA6 
613E6 
6Bá6á 
6BH6 
6BJ6 
GCMG 
621 
6F13 

6270 
81f7á1' 
6K80 
6K8GT 
6L6G 
6L19 
6LD20 
6P25 
607 
f3QIGT 
6SL7GT 

91- 

8/6 
8/0 

7/6 
4/- 
3/- 
6/9 
5/9 

5/9 
416 
8/- 
6/- 
8/9 
2/6 
6/3 

5/3 
513 

13/6 
5/9 
5/6 

26/6 
9/6 

Äl 
1/6 
4/3 
4/3 
7/9 
6/8 

10 /- 
5/6 
81- 

7/9 
5/9 

BSN7GT 4/9 
6U4GT 9/9 
6V8G 3/11 

6k9vT 3 
6X5GT 6/9 
6/30L2 8/8 

7Cb 7/9 

7H7 659 

714 85- 
10C1 9/8 
1002 13/- 
10LD11 10/9 
12AT8 4/9 

12AU7 4/9 
12AX7 4/9 
12K7GT 4/3 
1äC8GT 9/6 
12010T 4/3 
12Z3 8/6 
1487 14/6 
1913060 13/6 
2011 15/- 
2024 13/11 
2025 14/9 
261,601' 6/- 

3327pp50 

17/6 
10/3 

30P45 12/3 
30P19 13/- 
30PLI3 111- 
35A5 14/- 
35L6GT 7/9 
35Z4GT 4111 
50L6GT 1- 

185BT 19/¢ 
AC/TH1 19/6 
AZ1 12/6 
CBL1 12/- 
CCH35 13/8 
CL33 9/6 
CY1 12/6 
CY31 519 
DAC32 8/6 
DAF91 41- 
DAF98 6/6 
DCC90 8/9 

DF91 

DK 2 
DK91 
DK92 
DK96 

DLL33 35 

39 
6/6 
4/3 

919- 

e/9 
71- 
7/3 

DL92 51- 
0194 5/9 
DL96 8/8 
EABC80 8/- 
EAF42 8/- 
EB91 2/6 
EBC33 /- 
EBC41 7/ 
213280 7/3 
EBF89 7/6 
EBL21 9/3 
EBL31 19/6 
ECC40 8/6 
ECC81 4/3 
E0082 4/9 
ECC83 ^/- 

ECC84 
ECC85 
ECF80 
ECF82 
hCH35 
ECH42 
201181 
ECL80 
£0182 
ECL86 EA 
ÉF41 
EF42 

ÉF85 

EF89 
2291 
EF92 
EF184 
EL33 
EL41 

ÉL8 
EM34 

EM81 
EM84 

E51 
EY80 
EZ40 
EZ41 

EZ81 
GZ32 
KT32 

753 

7/9 
6/6 

6/9 

7/9 
9/- 

3/9 3 
6/3 
4/3 

6/9 
5/- 
3/3 

8/9 
7/6 

8/6 
6/- 
7/3 

8//3- 
8/3 

6/6 

6 
7/6 

/g- 

5/8 

8/8 
6/8 

READERS ILADIO 
Post 6d. per valve 

extra. 
Any Parcel Insured 
Against Damage in 

24 COLBERG PLACE, STAMFORD HILL 
Any resit bd. extra. 

4 /3 
LONDON N.16 STA. 4587 extra. 

A complete basic course on 
television . - . now in a new 
3rd edition including colour 
and 625 line television - 

A BEGINNER'S 
GUIDE 

TO TELEVISION 
An elementary course in 17 lessons 

The modern miracle of television is here explained in a series of seventeen 
lessons. Written in non -technical language which the veriest beginner can 

understand, the reader is taken by easy stages through every aspect of TV 
transmission and reception. A further lesson has been added on the conver- 
sion of 405 to 625 line pictures. It is a companion volume to the "Beginner's 
Guide To Radio ", a best seller which has already sold over 75,000 copies, 

Contents Scanning and Persistence of Vision. The Cathode -Ray 
Tube Explained. The Timebase. Interlacing- Frequency Bands -The 
Receiving and Transmitting Systems. The Aerial. Tracing the 
Signals through the Receiver. The Video Section. The Television 
Camera Explained. The Tuning Signal, Test Card C, and Tracing 
Faults. Early Systems of Scanning. Colour Television. The N.T.S.C. 
System -Tricolour Tubes Explained. More About Colour TV Tubes 

and Receivers. Telecine -Video Tape and Electronic Recording. 
Stereoscopic Television. From 403 to 625 Lines. Technical Terms. 

FROM ALL .. or, in case of difficulty 9s. 6d. 
BOOKSELLERS by post from George Newnes Ltd., 

Tower House, Southampton St., 
London, W.C.2. 

Only 8s. 6d. 
ORDER TODAY 

NEWNES 

HAVE YOU EVER 

SEEN T.V. TROUBLES? 

That is "Pin -Point T.V. Troubles in 10 
minutes" we mean! Thousands of Practical 
Television readers already own and use "T.V. 
Troubles" every day. Designed for use by 
amateur or expert, this amazingly practical 
manual shows you how to find the trouble in 
any T.V. circuit FAST ! 

A simple cross -index tells you where 
you'll find cause of trouble, handy check 

locate charts then help you accurately 
the EXACT trouble spot! You will elimi- 
nate hours of aggravation. rut out waste 
time, because this new Coyne system will 
help you get right down to the heart of 
the trouble in minutes. 

Over 700 trouble spots are covered in the 
340 cross -index pages. Included are 50 time 
saving check charts as well as 290 diagrams 
and photos together with explanations of 
circuits and designs. 

YOU CAN USE THIS BOOK RIGHT ON 

THF. JOB -NO NEED TO MEMORIZE 

This Pin -Point Book was designed espec- 
ially for on- the -lob trouble shooting. You 
simply turn to the Indexed section, locate 
the circuit description and check -charts, 
and In minutes you have the trouble spot 
located and ready for repair. 

NO COMPLICATED THEORY OR 
MATHEMATICS. Just practical circuit 
description. service methods and trouble 
shooting techniques to help you make 
faster t.e, repairs. 

EVEN AN EXPERT CAN SAVE TIME 
BY USING "T.V. TROUBLES" 

Here Is a way to reduce "thinking time "' 
All the logical reasons for each problem 
are stated in black and white -you sise 
your skill to take it from there ! 

Don't miss out any longer. Time wasted 
now locating t.v, limits could be saved by 
quick reference to this lightning fast t.v. 
problem answer book. Send for your trial 
copy now. then when you decide to keep it 
as we are sure you will), pay only 51- per 

week until completed. 
'l'he price? Only 38/6 plus postage. 

FREE ELECTRONIC DATA HAND- 
BOOK WITH EVERY ORDER 

IRONCLAD GUARANTEE 

This book must be able to earn yon more 
than its cost within two weeks or your 
money retunded! 

FREE TRIAL OFFER! 
TERMS ONLY 3/. PER WEEK! 

To SIM -TECH EOOK CO. Dept. PVPI 

West End, Southampton, Hants. 

ni Please send "TN. Troubles' for fall seven 
days free trial. If not delighted I may return the 
manual. post paid, without further obligation ou 
my part. Otherwise I will pay cash or bi- weekly 
until paid. (tin extra 'or interest it paid regularly.) 

Tick be.,, it cuclos.n_s full price (we pay 
postagei. 'same money hack guarantee. 
Postage charges i fo extra. Overseas customer, 
please send lull amount (Including Ireland). 

Name 

Address 

City County 
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TEILVISION TUBE SHOP 
We have the following 

Unused, Guaranteed Tubes 

in Stock now 
A W 36 -20, 21 £5. 2.6 
A W 36 -80 £5. 7.6 
AW43 -80, 88 £6. 7.6 
AW47 -90, 91 L7.I0.0 
AW53 -80 L7.12.6 
Cl2A, Cl2B £4.12.6 
C148M, FM £5. 5.0 
C17BM, FM, HM £6. 7.6 
CI7LM, PM, SM £6.12.6 
C2I HM, SM, TM L7.17.6 
CME 1 402 £5. 7.6 
CMEI702, 1703 L6.12.6 
CRM9I, 92 L4.12.6 
CRM93 £4. 2.6 
CRM 124 £4.12.6 
CRMI41, 2, 3, 4 L5. 7.6 
CRMI52, 153 £5.12.6 
CRMI7I, 2, 3 L6. 7.6 
CRM2I I, 212 £7.17.6 
M W6 -2 L5.12.6 
M W22 -I6 L4. 2.6 
MW3I -16, 74 £4. 2.6 
MW36 -24, 44 £5. 2.6 
MW4I -I L6.12.6 
MW43 -64, 69 L6. 7.6 
MW43 -80 £6. 7.6 
MW53 -20 £7.12.6 
MW53 -80 £7.12.6 
7901A L6.12.6 
I4KP4A, 141K £5. 2.6 
17IK, 172K, I73K L6. 7.6 
6901 A £6.12.6 
7201A, 7203A L5. 2.6 
7204A £5. 5.0 
7401A L6. 7.6 
7405A L6.12.6 
All tubes tested before despatch 

and guaranteed for 12 months. 

CARRIAGE 716, via B.R.S. or 
12'6 via passenger train. 

TERMS £2 down (plus carriage) 
balance LI per month. 
Midland Stockists: - 

Amateur Electronics Co. 
240 Lichfield Road, Aston, 
Birmingham. 

Shop Soiled Tubes (unused) 
(Subject to Availability) 

121n. 3/18, 3/31, 451 -. Others 5716 
I4in. CRM141, 2 6716. Others 5716 
I7in. CRM171, MW43 -69, 43 -64, 

751- Plus Carriage. Guaranteed 
for 12 months. 

TfIEVISION TUBE SHOP 
48 BATTERSEA BRIDGE ROAD 
LONDON, S.W.II. BAT 6859 
South of the Bridge. Open Sats. 

until 4 p.m. 

HATES: 4/- per line or part 
thereof, aterage live words to line, 
minimum! 2 lines. Box No. 1/- extra. 
Advertisement must he prepaid and addressed to Advertisement 
Manager "Practical Television ", 
Tower House, Southampton st., 
London. 

SETS & COMPONENTS, 

DIRECT TV REPLACEMENTS LTD.. 
largest stockists of TV Components in 
the U.K. Line Output Transformers. 
Frame Output Transformers. Deflector 
Coils for most makes. Official sole 
suppliers for many set makers. Same 
Day Despatch Service. Terms C.O.D. 
or C.W.O. Send S.A.E. for quotes. 
Day and night telephone: OIPsy Hill 
6166. 126 Hamilton Road. West 
Norwood, SE27. 

NEW VALVES! GUARANTEED! 
EBF80 7/6 EY51 7/6 PL81 8/8 
EBF89 8/9 EY86 7/- PY33 
ECC81 4/8 EZ40 8/8 PY61 - 71- 
ECC82 4/9 EZItO 6/3 PY82 6/6 
ECC83 6/3 PCC84 6/9 U25 11,6 
ECL80 5/9 PCC89 8/9 UCC85 7/6 
ECL82 9/- PCF80 7/9 UCH42 7/8 
EF80 4/9 PCF82 7/- UCH81 8/9 
EF85 5/9 PCL83 10/3 UY85 8/6 
EF86 8/9 PCL84 8/8 6BW6 7/6 
EL84 6/6 PCL85 8/6 6X4 5/- 

Postage 6d. per valve extra. 
S.A.E. or Full Lists and Discounts. 

LEWIS ELECTRONICS 
15 Glenwood Gardens, Gants Hill. Hford, 
Essex. Telephone: Crescent 6685 

EXCEPTIONAL VALUE: Picture tubes, 
brand new. Mazda 191n., CME1901, 
Mullard 19in., AW47 -90/91, £4/101 -; 
Mullard 19in., AW59 /90, £8/10/ -; car - 
riage (insured) paid, 12 months' 
guarantee. Note: All brand new. We 
also supply most other sizes com- 
pletely regunned at £4/17/8, guaran- 
teed 12 months. TOMLINS, 156 
Lewisham Way, New Cross, SE14. 
TID 3657. 

STAR TV TUBES 70 /- 
all sizes up to and Including 171n. include 

old glass, or plus 7/6 without 
C.W.O. Carriage 7/8 

WHY PAY MORE? 
new guns, 12 months' guarantee 

Also 20/- each 
121n., 14ín., Part Exchange Televisions. 

Callers only. 
ARTHUR SLARK 

43 -45 Thlckettord Road, Tonge Moor. 
BOLTON Phone: 28684 

" HEATH KITS " can now be seen in 
London and purchased on H.P. Free 
Brochure. DIRECT TV REPLACE- 
MENTS LTD.. 126 Hamilton Road, 
West Norwood, SE27. OIPsy Hill 
6166. 

TUBES -AERIALS - VALVES 
Regunned tubes, guaranteed one year. 
full range 01 aerials and fittings. I.T.V. 
boosters, valves, bray head tuners, TV sets, 
transistor radios and all electrical applian- 
ces. Co -axial cables and house wiring 
cables, fluorescent fittings. 
All quotations without obligation. Special 
ternis to the trade and Home Engineers. 
S.A.E. for Catalogue. 

G. A. STRANGE 
BROADFIELO, FORTH WRAXHALL. 
nr. Chippenham, Wilts. Tel. Marshfield 236 

August, 1963 

TELEVISION TECHNICIANS 

LINE OUTPUT TRANSFORMERS 

SCAN (OILS, ETC. 

LABORATORY TESTED 

ALBA: 1'501, T304, T394, T484, T494, etc.,, 46/6 
BOSH: TV11A, 11B 12A, 12B, TV012A, 

12B, TRG12A, 12B 44/- 
TV026, TV3'2, TV33, TVO34, TVO34A, 
TM, TVS6, TVG36, TV36C, TVG86C. 
TV43 . . 88/6 
TV53, TVS6, TV57, TY58 TV82, TV63, 
TV66, TV67, etc... .. .. .. 84/- 
TV80 with EY51 .. 109/ - 

Co88OR: 930 and T931, 933 -4.5, 987, 938A, 
and F, 939 and A and F .. .. .. 61/8 
94ST, 940 -946, 946, 9458 58 /6 
954F, 947, 949 ,. .. .. .. 68/8 

DECCA: D17 and C .. .. 58/6 
DM1, DM2C, DM3, 05410 74/- 
DM5, DM14, DM17, 444, 555 .. .. 74/- 

DEFIANT: TR1453, TR1753 .. .. .. 58/6 
DYNATRON: 
MOO: T696 TCS102, T8105, T8114, 

TRC124, TC138, T8108, T8193 .. .. 64/- 
TRC139, TC140, T141, TV142 78/6 
T161, TCI62, T164, T165 etc. 78/e 
']'Clos, TV209, T211, T2-21, T2S1F, 
17248, T183, T284, T293, etc. 68/6 

FERGUSON: 103T. 105T, 113T, 135T, 145T 65/6 
941T -953T Inclusive .. .. .. 68/6 
99IT -997T Inelusl ve .. 68/6 
306T, 308T 4/- 

FKRRANTI: 14T3, 14T3F, 13TA .- . 47/6 
17K3 and F, 17173 and F 17/e 
1754 and F, 178K4 and F ,. .. 47/e 
17T4 and F .. .. .. 47/6 
14T5, 17855, 1755 , 47/e 

O.R.C.: BT1251, BT1'252, BT1746, BT1748, 
BT4643, BT5147, BT5246 -48 .. .. 88/6 
BT4743 .. .. 48/6 

BT5 BT5348- 643R Inclusive ., 48/6 
ana 88/6 

RAJ.: 1824 and 1 to 1831 inclusive .. 68/6 
1840, 1841, 1842 -1848 .. .. 66/6 
All models available. 

INVICTA: TilS, T119, T120 ,- ,. ., 54/- 
Al other models available. 

S.B.: LFT50, LVT50, LFT60, MV60 .. 106/0 
All models available. 

MARCONI: All models available. 
MASTERADIO: Most models In stock. 
McMICHAEL: Most models In stock. 
MURPHY: 9200, V202C .. .. .. 64/- 

V240, V250 94/6 
PETO SCOTT, PHILCO: Most models In stock. 
PAM: 908, 909, 952. 953. 953 .- .. 54/- 
PHILIPS: 1768U, 2188U .. ... .. 104/ - 

1100V, 1200V 
1220U, 1236V, 1238V .- 
114UF, 114ÚM, 115U 
1437U, 1446U .. 
Most models in stock. 

PILOT: Most modele to stork. 
PYE: CTM4, FV4C, FV4COL ,. 64/- 

V4. VT4, V7. VT7 541 - 
LV30. FVI, FV10 .. .. 68/6 
CS17 F. CTM17h'. CWI7 .. 68/6 
CW17C. CW17CF, CW17F, etc. -, 0815 
Most models in stock. 

RAYMOND: Most models in stock. 
REGENTONE: All models available. 
B.G.D.: 6017T, 7017, C54, etc. ., 68/8 

Most models in stock. 
SOOBELL: T817, T346 

Moss model. in stock. 
STELLA: 8T5721Ú ., ,. 104 /- 

8T8617Ú, 8T8621Ú -, .. .. 104/ - 
ST8917U .. .. .. 104/ - 
8T6414U, 8T641713 .. .. 74/- 
8TS334U 741 - 

ULTRA: 3e ,crise, 185 cedes; with VIS, etc., 
complete .. .. .. 78/8 
Most models in stock. 

VIDOR: C54217- CN4231 inclusive .. .. 64/- 
Poil and Pocking 3/6. C.W.O. Only 

Also: Used O.P. Tae.. Scan Coils, eto. 
ALL GUARANTEED 90 DAYS 

(All encsirie, B.A.P.) 

74/- 
-- 

.. 
74/- 

-. 74/- 
74/- 

64/- 

WYNDSOR TELEVISION 

TECHNICAL DIVISION 

ST. ALBANS RD., BARNET, HERTS. 
BAR 1769 
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SALVAGED VALVES TESTED ON 

A MULLARD HIGH SPEED VALVE 

TESTER 

AC/P 
B36 
6329 
D1 
I136 
1)77 
DAF91 
DD4 ' 
DD41 
DOLS 
UF01 
01177 
DK91 
EA50 
EB34 
EB41: 
EBC83 
E6C41 
20033 
ECC34 
EOM 
ECCß2 
ECL80 
EF50 
EF`80 
EF91 
KT33C 
KT61 
KT241 
LOS 
2308 
N 3'29 
67339 
N30) 
N379 
P41 
POI 
Pí.'C84 
PCF80 
PCL82 
PCL83 
PEN45 
PEN46 
PI.33 
PL81 
PL82 
PISS 
Plii4 
PY31 
PY81 
P230 
SP41 
SP42 6 P6 
1131 
U251 
U3:19 
Up42 

4 
W77 
263 
066 
Z77 
7,90 
2719 
4TPB 
BALS 
SAMS 
6BW7 
6143.6 
6C6 
6116 
6E12 
6F13 
6.15 
627 
6125 
6P28 
BD'J 
9D8 
1OFl 
10P13 
]OP14 
1213E17 
20E2 
2oP1 
20P3 
20P5 
25L6 
S0C1 
30C15 
30L1 
3oPL1 
80P1.18 
32 
42 
43 
507 

3/6 
2/6 
41- 
2/6 
2/6 
2/6 
41- 
2/6 
2/6 
2/6 
4/- 
4/- 

1/8 
118 
13 
2/6 

2/8 
2/6 

4/- 
4/- 
1/3 
8/6 
1/8 

2/6 
2/6 

4/8 

4/- 
4/- 
4/- 

2/6 
6/- 

41- 

2/6 
2/6 

6/- 
4/. 
4/. 

4/- 
2/6 

8/6 
1/3 
4/- 
4/- 
4/- 
2/6 Standard 460 12/6 per pair 
4/- Midget 486 kn 16/- per pair 
2/6 

2/6 AUTO TRANSFORMERS 
1/3 
1/8 

2/6 
2/8 
1/8 
4/- 
2/6 
4/. Enables fauns to be located 
4/- quickly. Consists of a two. 
1/8 translator, multi- vibrator in a box. 
1/8 Complete with battery. 12/6 
2/6 
2/6 
2/6 
2/6 
1/3 
2/6 
41- 
4/- 
2/6 

2/6 

4/- 
2/6 

6/- 
3/- 

4/- 
2/6 TERMS: 
2/8 
E/8 Ordere under f1, P. & P. 1/3. 

4/- W Open till 11 p.m. mom days. 

EXAMPLES 

t'ULL CATALOGUE 9d. 

VALVE HOLDERS 
American ()Mal .. .. 01- doe. 
Novel 94. each 

RESISTORS 

Card of I W Realtor& 72 values 
covering complete 10% range. 

24/- per card. 
Full range of separate Resistor., 

Condensers, etc. 

VARIABLE CONDENSERS 
3.66pí concentric trimmer. 8/- doe 

GEC CET's (SALVAGED) 
SPECIAL OFFER 

1211. G.E.C. 7102 101- ea. 
Personal Callers Only 

35 M!cs, 16 M /a, 10 Min CNCEE. 
MENTAL OR TURRET TUNERS 
LESS VALVES. EX- RECEIVERS 

12/8. 
We can often supply for the 
actual set you want the tuner to 
St. But cannot guarantee what 
channels are dtted. 

TRANSFORMERS 

CRT Boost Transformera 
2V 4V, 6V, 10V, 13V 
State which required. 12 /6 ea. 
Heavy Duty Output Trans- 
formers. 6 ratios from 13 : 1 

to 47:1 .. 25 / -ea. 
Minlrture Output Trans._ 8 /See. 
Standard Output Trans. 
formers, Multi -match , 10 / -ea. 
Translator Driver: 1.1 CT 10 /-ea. 

3.6.1 CT 18 /Osa. 
Traonistor Output: 6.6 -1 C.T 10 /-ea. 

9.2 -1 Cr 10 /-ea. 
Microphone Transformers, 
ratio 65 : 1 . .. 86 /-ea. 

I.F. TRANSFORMERS 

256W 67/6 ea. 
100W 27/6 ea. 
50w., 20/- ea. 

TRANSISTORISED FAULT 
FINDEA 

CRYSTALS 
GENUINE MOLLARD. Hexed. 

OA5 6/- OA81 8/- 
OA70 8/- OA85 3/- 
0A79 8/- OA91 3/8 

TRANSISTORS 

0C16W 48/- GC72 9/- 
0C19 48 /- 0075 8/- 
0C26 23 /- OC76 8/- 
0C44 11 /- 00713 8/- 
1X45 10 /- OC81 
0Cí0 6/6 OC62 18/- 
0071 6/6 042170 17/6 

C.W.O. or C.O.D. 

3d. stamp for list or 9d. for full catalogue 
Dept. PTA 

Arion Television 
limited Road, S.E.I5 NEW X 7152 

SETS & COMPONENTS 
(continued) 

TUBES, rebuilt, d, etc. 
Famous maker 14" E4. Ss.; 17" E4. ISs. 
VALVES & TUBES, I Year Guarantee! 
BRAND NEW VALVES, full list 
on request. 
EY51, EY86, ECL80, PY8I, PCC84 716 
U25, PY33, PCL82, PL8I, PCF80 916 

U801, 6CD6G, 50CD6G, 20P4, 20L1 

P. BEARMAN, 3 PANK AVENUE,. 
NEW BARNET. HERTS. BAR 1934 

TV SPARES 
Fully Guaranteed Maker Parts. 

Telephone orders sent same day. 

Line Output Transformers. 

E kco T221, 231, 311, 284, TC208, T310, 
7331, T327, TU209, T248, TC267, all 62tó. 
Ferranti T1001 -5, 62/6; 1473 -6, 4716. 

Murphy V240/250, 62/6; V270/280, 79/6. 
Pye V4-7, UT4 -7 and Pam 906 -53, 55 / , 
H.M.V. 1840 -9, 2805 -5902, only 62/6. 
B ush TV53, 79/6; TV24C, TV80 ecc., 8916. 

Philips I768U, 9216; 1 114-5, 1437 -46, 8916. 

Masteradio T917, TE7T, T409-12 etc., 751 -. 
Alba T301, 304, 394, 484, 494, 551 -. 
Cossor 930-8, 5816; Ferg. 992-8, 62/6; 
Baird P20/4/7, 21147, 5916. 

L.O.P.T.s. FOR ANY MAKE and MODEL 
supplied. USED trans., often available, 
ask for quote, SCAN COILS. 
EkcoT221,T23I, etc. Pye VT4-7, both SO /- 
Used 14ín. ex- Rental 13 Ch. sets: Pye/ 
Fare. /Sobell, 101- each. MIN Lots of 20. 
Lots of 6 for ES. (Callers only). 
110 Con. Kit, 125/ -; 625 LOP, 90/ -. 
Double -Six Transistor, comp. with leather 
case, bat. earphone, ecc., limited supply 8216 

Free Insurance and Quantity di 
Callers Welcome. Open all day Saturdays 
Terms: C.W.O. or C.O.D. Post & Pack 41- 

TELEVISION CONSUMER 
SERVICES LIMITED 

112 Camberwell Road S.E.5. 
Rodney 7917 

ALL NEW -POST FREE 
Model SOI Multimeter 28 
EKCO Line O. Trans. T221, etc 60/- 
EKCO L.O.T. Housing (Perspex) 16- 
All Makes L.O.T. from 37/13 
'TV Volume /Bright Controls 14/- 
Service Sheets 4/- 
Air- Spaced Coax 10d. per yard 
TV Silicon Rectifiers. 250V 509mA. -13/8 

LISTS S.A.E 

BOYLAN 
D UKE STREET, WARRENPOINT, N. IRELAND 

OVER 250 DIFFERENT 
RANSFORMERS 

ETC. 
NUSED OBSOLETE TYPES 
OP from 17/8. Mains/BHT from 25/- 
e/OP from 7/8 Frame /OSC from 4/6 
COILS from 12/8 Mains Droppers 
3/8. 

S.A.E. FOR LIST 
VM SLEWORTH.tlddx. 

SETS & COMPONENTS 
(continued) 

NENLOW OSCILLOSCOPE. S.A.E. for 
free component list. AJAX ELEC- 
TRONICS, 572 Fulham Road, London 
SW6. 

FOR SALE 

TELEVISION TUBES 
TWELVE MONTHS' GUARANTEE 

TUBES FOR ALL, British -made Sets 
available from stock. 

BUY DIRECT - BUY CHEAPER 
E s. U. 

121n. Types, now only .. -. 3 2 8 
14in. .. .. .. .. .. 4 2 8 
151n. .. 
161n. T 901 MW 41 -1. .. .. 5 2 6 
171n. Types. now only .. . 5 2 8 

19íñ. latest 116 degrse .. .. 

6 
17 8 

Carriage British Railways passenger 212/8 
Deposit 22.12.6, balance LI monthly. 

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

Kent. 
Phone: Orpington 21285 

WAVEFORM 202 c.T.t. Tester /Re- 
activator, clears leaks. Heatermec. 
repairs broken heaters. Two valuable 
instruments as new. Valve Tester 
and about ten tested good tubes 17in., 
231n., 110 °. Engineer giving up- 
Bargain £85 the lot. Get your money 
back easily on tubes. LAYTON, 
" La "Grotto ", 1 St. Johns Road. 
Gt. O:acton, Essex. 

METAL RECTIFIERS 
RECTIFIERS- CONTACT CCOLED 
1411.11282 fFC101) type 250 v., 250 mA, 18 /e; 
126A1283 iFC31) type 250 v. 300 mA, 17/8; 
350 mA, 19/8; EC1, 18/ -. 
RECTIFIERS -FIN TYPES 
Equivas. for RM4 260 v., 250 mA, 18 /6; RM5 
250 v., 300 mA, 17/s 400 mA, 
14.186 16/6; 14A97 197 -: í4A700 22 /8; 141949 
SO/ -; LW7 17/6; LW16 MP.; ERO 20 / -. 
MULTIMETERB from 89/8. 
Stamped envelope far full !steal selection and 
bargain offers.. 
Under al P. A P. cd., over 21 Post Fees. 

C.O.D. 51 -. 

DURHAM SUPPLIES 
176 Durham Road, Bradford 8. Yorkshire 

VALVE CARTONS at keel prices. 
Send 11- for sample and list. J. dt A. 
BOXMAKERS. 75a Godwin Street. 
Bradford 1. 

E. R. NICHOLLS 
46 LOWFIELD ROAD 

Off Shaw Heath, STOCKPORT 
BUMPER PARCEL 

100 Assorted Resistors. 
50 Assorted Condensers. 

1 51n. 3 ohm Elan Speaker. 
1 Isolating Transformer. 
4 Terminal Blocks. 
2 Rotary Toggle Switches. 
1 Small Chassis containing 60 com- 

ponents. 
2 Westectors. 
2 Thermistors. 

1110 Cartridge Fuses. 
All for 20 / -- Post Free in U.K. 

20ft. Steel Telescopic Mast. 50/, 
High Stab Resistors. 8d. each. 
List now ready for Paper Block 
Condensers, Valves. Oscillators, Test 
Sets. S.A.E. Please. 

Mail Order and Retail Shop: 
46 ,Lowlield Road, Off Shaw Reath, 

Stockport, Cheshire. 

(Continued on next page) 
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FOR SALE 
(continued) 

EXCEPTIONAL TRANSISTOR Port- 
able Tape Recorders. value £6/19,6, 
complete with crystal microphone, 
earphone, spools, tape, batteries, 
instructions, presentation box (extra 
tapes, 100ft 4/6'. ideal gift, £8119/8. 
Satisfaction guaranteed. Postage 
packing 2/6. TOMLINS, 156 Lewisham 
Way, New Cross, SE14. 

1.000 TELEVISIONS, all makes, from 
£3 working, 10/- not. Callers on:y, 
9 till 6, including Sets. 39 White- 
horse Lane. Stepney, London. 

WANTED 

NEW VALVES WANTED. EY51, 
EY86, PL81, PCC84, PCF80. PCL82, 
POL63. PYB1, R19, 30P19, U25, etc. 
Best cash prices by return. DURHAM 
STIPLIES, 175 Durham Road, Brad- 
ford 8, Yorks. 

A PROMPT CASH OFFER for your 
surplus brand new Valves and Tran- 
sistors. R.H.S., Beverley House, 
Mannville Terrace. Bradford 7. 

WANTED Console Cabinet in good 
condition, Murphy TV Model No. 
V2900A. Would accept complete with 
chassis etc., if price reas9 able. 
Write to: 62 Kenneth C cent, 
London NW2. 

WANTED. Good quantities of ;7 and 
21in. TV sets working or not, up to 
five years old. Co:iect anywhere Eng- 
land /Wales. BINGHAM, 51 High - 
eliffe Drive. Sheffield 11. Tel. 31214. 

NEW VALVES and Transistors, boxed 
or unboxed. Any quantity for cash. 
WITWORTH TV SERVICE, 32a All 
Saints Road. North Kensington, 
London W11. PARk 9972. 

PREMIER MAGNETIC Televisor. 
Instruction Book. Box 35. 

SERVICE SHEETS 

SERVICE SHEETS, Radio and TV 
4/- each. List 2/ -, All orders dis- 
patched on day received. Also Manuals 
for sale and hire. S.A.E. please. Mail 
orders only. SULTAN RADIO. 29 
Church Road, Tunbridge Wells, Kent. 

SERVICE SHEETS (30.0001 3/- each 
with S.A.E. DARWIN, 19 George 
Street, St. Helens, Lancs. 

TRADE SERVICE SHEETS offered 
by retired engineer. If I haven't got 
it you won't get it! All 4/- each by 
return. Please include large S.A.E. 
Mail orders only. ETZIONI. 80 
Merrton Avenue. Stanmore, Middx, 

SERVICE SHEETS 
For all makes of Radio and Television - 
1925.1963. Prices from II -. 
Free fault- finding guide with all Service 
Sheets. Please send S.A.E. with enquiries. 
Catalogue of 6,000 models, 116. 

Special offer of 125 Radio /TV Sheets 
covering many popular models, 211 - 

All types of modern and obsolete valves. 
Radio and TV books. S.A.E. lists /enquiries. 

HAMILTON RADIO 
Western Road, St. Leonard., Sussex 

SERVICE SHEETS 
(continued) 

WHY TOLERATE DELAY when we 
can supply your Radio or TV Service 
Sheet by return of post at 4'- each 
plus postage. List 2/ , A:so Manuals 
for save and hire. S.A.E. with in- 
quiries. please. Mail orders only to: 
S.P. DISTRIBUTORS, 44 Old Bond 
Street, London W1. 

SERVICE SHEETS, also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London W6. Tel.: 
SHE 8441. Nr. Go:dhawk Rd. Station. 

SERVICE SHEETS Radio and TV, 
4,'. each post freeG,, All types. Send 
S.A.E. for engnitles. D. AND B. 
TELEVISION 'WIMBLEDON' LTD.. 
.31 Kingston Rd., Wimbledon, SW19. 
CHE 3955. 

FAULT- FINDER FILES, showing com- 
mon faults that each receiver . is 
pione t) and other useful servicing 
information 2/- each: List 8d. plus 
postage. Mail orders only. S.P. 
DISTRIBUTORS, 44 Old Bond Street, 
London WI. 

SERVICE SHEETS, Radio, TV, 5,000 
moc.els. List 1/. S.A.E. inquiries: 
TELRAY, 11 Maudland Bk.. Preston. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES ln minutes 
from the great book "The Principles 
of TV Receiver Servicing ". 10/8 all 
book houses and radio wholesalers. 
If not ln stock from: Secretary, 
LP.R.E., 32 Kidmore Rd., Caversham, 
Reading, Berks. 

From GORDON .1. KING LIMITED 
KINGSFORD, SOUTH FURZEHAM RD 
BRIXHAM, Devon. Tel: Brigham 2304 

'LOOK. AT THIS! THE AMAZING 
"KING TELEHOOSTER" 

5 -TIMES BOOST ON TWO CHANNELS 
(one BBC one ITA). 
SMALL UNIT, PRINTED BOARD, sitter and 
LOW NOISE improves set's signal/ 
noise performance. 
BATTERY POWER avoids internal 
set connections 
SPARKLING PICTURES in fringe 
and weak signal areas. 
WORKS UP TO SIX SETS SIMUL- 
TANEOUSLY (2- stations). 
PULLS IN DISTANT STATIONS- 
a must for DX TV. 

Bargain price to mail -order purchasers 
23.15.6 including battery (P. & P. 2/6 
extra). Please state BBC and ITA 

channels. - also - 
VIDEO COMMUNICATIONS 
JOURNAL sample 216 

Closed -Circuit TV. Colour TV. 
Pay TV. New Equipment. 
All that's new in TV and Audio. 
American Monthly magazine for all 
professional engineers and enthusias- 
tic amateurs. 
Year's subscription only Q2. 

also BRAND NEW BOOK 

RADIO & TELEVISION 261- f 1(5) 
TEST INSTRUMENTS Incl. P. & P. 

Learn how test instruments work! how 
they are made! how to connect them and 
-MOST IMPORTANT -the results to 
expect on normal and faulty circuits. 

Also Remember our 
DATA CHART LIBRARY (lists 1 / -). 
FAULT DIAGNOSING SERVICE 
(form 6d.). 
COMPONENT SERVICE (all the 
specials). 
TECHNICAL BOOKS SERVICE (All 
titles supplied, lists 11 -). 

EDUCATIONAL 

" HOW AND WHY " of Radio and 
Electronics made easy by a new non - 
maths practical way. Postal instruc- 
tions based on hosts of experiments 
and equipment building carried out 
at home. New courses bring enjoy- 
ment as well as knowledge of this 
fascinating subject. Free brochure 
from: Dept. 12, P.T. RADIOSTRUC- 
TOR. Reading. 

THE INCORPORATED Practitioners 
in Radio and Electronics II.P.R.E.i 
Ltd. Membership Conditions booklet 
1! -. Sample copy of I.P.R.E. Official 
Journal 2/- post free. Secretary, 32 
Kidmore Road, Caversham, Reading. 
Barks. 

('S MADE 
By repairing Radio and 
TV Bets as a lob or as e 
spare time business. Our 
practical course will show 
you the way. No previous 
experience is required 

SEND FOR 
FREE BOOK 
TODAY! 

RADIOSTRUCTOR 
Dept. 678 READING. HERBS: 

NEW VALVES! 
Guaranteed Set Tested 
24 -HOUR SERVICE 

111.5, 1S5. 1T4. 3S4. 3V4, DAF91, DF91, 
DK91, DL92, DLS4, SET of 4. 16/9. 
DAF96, DF96, DK96, DL96, SET of 4. 25/ , 
0A2 5/- DL33 713 PCF80 6/- 
1D5 6/9 DL35 7/3 PCF82 8/8 
OR5 4/9 DL92 4/9 PCL82 71- 
185 3/9 DL94 5/6 PCL83 8/9 
1T4 2/11 DL96 6/3 PCL84 
3S4 4/9 EB91 2/3 PL36 
3V4 5/6 EBC41 7/- PL81 
5U4G 4/3 EBF80 7/- PL82 
5Y3GT 5/- EBL21 9/- PL83 
554G 8/- ECC40 81- P1,64 
6K7G 1/6 ECC81 4/- pY31 
6K8G 4/- ECC82 4/6 pv32 
6070 

VV6G 3/ ECCE 
6X5GT 5/6 ECC85 
12K7GT 3/11 ECF80 
12K8GT 9/- ECF82 7/8 U2i 12Q7GT 3/11 ECH42 7/9 nee 
12SN7GT 5/6 ECL80 6/3 
14S7 14/- EF41 7/- 
35L6GT 7/8 EF80 4/- 
35Z9GT 4/9 EF85 5 - 
85A2 816 EF86 8/6 
AC /TP 21/- EF89 4/9 
CL33 8/6 FF91 2/9 
DAC32 8/3 EL41 7/6 
DAF91 3/9 EL84 5/9 
DAF96 6/3 EY51 8/3 
DF33 8/8 EY86 8/- 
DF91 2 /11 EZ40 5/9 
DF96 6/3 EZ80 5/3 
DH77 4/8 EZ81 4/9 
DK32 8/9 KTW61 5/3 UUB 1218 
OEM 4/9 MU14 5/9 ÚY21 9/- 
DE92 6/9 PCC84 P/- UY41 5/- 
DK96 6/9 PCC89 7/9 ÚY85 4/3 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d. extra 

Any C.O.D. Parcel 4/3 extra. 
Office address, no callers. 

5/9 PY80 6/6 PY81 7/ PY82 
619 PY83 

5/6 

6Ì6 
5/6 

lá 
9l- 

5%9 

6Ì3 

8% 
LIAB(80 51 
tIAF42 7/ 
UBC41 81 
UBF80 7/ 
UCC85 6/ 
UCH42 7/ 
UCH81 7/ 
UCL82 8/ 
UCL83 10/8 
UF41 6/9 
UF89 6/3 
UL41 7/6 
UL84 813 

GERALD BERNARD 
83 OSBALDECTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.I6 
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August, 1963 PRACTICAL TELEVISION 

VACUUM 
ELECTRONIC 
LIMITED 

KEEPS YOU IN 

THE PICTURE 
WITH THE 

FINEST REBUILT CATHODE RAY TUBES 

12 MONTHS 
GUARANTEE 

12' -14' £4.15.0 

15"-17" £5. 5.0 
21.. £7.15.0 

CASH WITH ORDER OR 
PRO FORMA. ADO 126 FOR 
CARRIAGE AND INSURANCE. 

151- 
4LLOWED 

ON RECEIPT 

OF OLD 

TUBE 

DELIVERY FREE IN LONDON AREA 

WRITE PHONE OR CALL 

VACUUM ELECTRONIC LTD. 
35. SACKVILLF STREIT 
LONDON. W t 

REGENT rev 15 lines) 

THAT 'DI FFI W LT' 
COMPONENT... 

SAME DAY! 
No matter how old or how new the set you 
are servicing, if you require a line output 
transformer it is 999 -1 that we will have 
it in stock or can rewind it quickly. 

We operate sane day despatch service 
from the largest stocks of television 
components in the U.K., including a 
comprehensive range of accessories, 
materials and test gear of all kinds. 

TERMS: C.W.O. or C.O.D. 
Retail quotations gladly given on receipt of s.a.e. 
Trade -Please send your letter headings for data 

charts. 

DIRECT TV REPLACEMENTS 
*Please 

DEPT. 
WEST 

Note our New Address: LTD. 

PTV, 126 HAMILTON RD., 
NORWOOD, LONDON, S.E.27 

Telephone: GIP 6166 (PBX) 
Day and Night Ansafone service 

FREE TOAMB/TIOUSENOINEERS 
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEER :NG OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the 13.1.E. T. School oJElec:rocics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS - NO FEE" 
Whatever your age or esperience. you cannot alTerd 
to miss reading titis famous h,,,,k. II you arc 
earn.ng less shcn £25 a ssech. nd for y. r 
copy et "LNGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng., 

Civil Engineering, 
Radio Engineering, 

Automobile Eng., 
Aeronautical Eng., 
Production Eng.. 

Building, Plastics, 
Draughtsmanship, 

Television. etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.I. Mech. E. 

A M.I.C.E. 
A.M I.Prod.E. 

A.M.I. M.I. 
A.I.O. B. 

A. F. R.Ae.S. 
B.Sc. 

A.M.Brit I.R.E. 
City 8 Guilds 

Gen Cert. of Education 
Etc., etc. 

PRACCAL 
EQUIPMTIENT 
Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.V.. Electronics, Etc., 
A.M.Brit.I.R.E. City A Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio 6 Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The eferiaJs,i 
rrories Omisco, of 
B.I. L T -r vrco,p,rra i- 
i.se F. SI.!. /situ. nue, 
AOJT' offers you a 
real laboratory tram- 
ink' at home .;rh 
pra.teal raur,`ent- 
Ask for accuses. 

B.IE.T. 
SCHOOL OF 

ELECTRONICS 

Pasr. LO(/PON NOW 
IN Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME. 

ADDRESS..... 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE /2o), 29 Wright's Lane, London, W.8 SUBJECT OR EXAM 

THAT INTERESTS ME 
(SE i20). 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD. 
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REBUILT AND RESCREENED 

CATHODE RAY TUBES 
Complete with all new components excepting glass 

FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN'S 

LARGEST GROUP OF INDEPENDENT MANUFACTURERS OF REBUILT 

CATHODE RAY TUBES 

SUFFOLK TUBES LIMITED 
1'3 UPPER RICHMOND ROAD 
PUTNEY, S.W.15. 

Tel: Vandyke 4304, 5267 

MIDLAND TUBES LIMITED 
477;483 OLDHAM ROAD, 
MANCHESTER, 10. 

Tel: Collyhurst 4412 

VIDIO REPLACEMENTS LTD 
25 ADDINGTON SQUARE 
CAMBERWELL, S.E.5 
Tel: Rodney 7550/7559 

ALL TYPES - KEEN PRICES - PROMPT DELIVERY 

12 MONTHS' GUARANTEE 

Winter Trading Co. Ltd. 
95 Ladbroke Grove 
London, W.11 
and Branches 

Weston Hart Ltd. 
236/8 Fratton Road 
Portsmouth 
Tel: Portsmouth 24125 

Lawsons Ltd. 
36 Cornhill 
Bury St. Edmunds, Suffolk 
Tel: Bury St. Edmunds 3304 

J. H. Sunderland 
11 Clements Street 
Rochdale, Lancs. 
Tel: Rochdale 48484 

Wizard Productions 
16 Withy Grove 
Manchester 
Tel: Dea 2772 

L. V. Bennett 
27 Pine Crescent 
High Cliffe 
Bournemouth, Hants. 
Tel: High Cliffe 3336 

Chester Radio 
I1 City Road 
Chester 
Tel: Chester 24727 

Taylors 
162 Eastney Road 
Milton, Portsmouth 
Tel: Portsmouth 35000 

Millards Southern Rentals 
3 High Street 
Aldershot, Hants. 
Tel: Aldershot 20408 

Lucketts of Banbury 
57a, 58a High Street 
Banbury, Oxon 
Tel: Banbury 2813 

Electrical Marketing Co. Ltd. 
12a College Square North 
Belfast 1 

Tel: Belfast 33340 

R.E.D. Ltd. 
Waltham Street 
Crewe 
Tel: Crewe 4364 

WRITE FOR BROCHURE 

Fylde Television Services 
460 Talbot Road 
Blackpool 
Tel: Blackpool 31159 

R. Watson 
Leathern Bottel 
Wavenden, Woburn Sands, Bucks 
Tel: Woburn Sands 2027 

J. Wildbore Ltd. 
6/12 Peter Street 
Oldham 
Tel: Mai 4475 

T. Barratt & Co. Ltd. 
M ill Street 
Sutton Coldfield 
Tel: Sutton Coldfield 1192/3 

G. M. Carlow Ltd. 
3 Hurst Green Road 
Bentley Heath. Solihull 
Tel: Knowle 2742 

Cotton T.V. Service Ltd. 
63/65 Oundle Road 
Peterborough 
Tel: Peterborough 2169 

val 
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