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PRACTICAL TELEVISION May 1963 

TELEVISION BOOKS 

ON FREE TRIAL! 
THEN ONLY 5/- PER WEEK 

FOR THOSE YOU KEEP! 
No. 200. TELEVISION SERVICING COURSE. Ia,t iotw course 
help you In TV servicing. A real bargain! r' +unplete, only 32/8 fult price 
for all lesson.- You get lessons on picture faults. Circuits, adjustment., 
.hurt -cuts, alignment facts. trouble shooting. use of test equipment, 
picture analysis. Ol'EtIAL only 32 /8. 
No. 38. RADIO AND ELECTRONICS COURSE. If some of your basic 
the »'.v of electronics is a little shaky then we recommend that you take 
this course A good understanding tiding of the fundamentals of electronics 

enti,.l for intelligent 'r, repair and this , will provide all the 
'inL,rnratiou y will need. Just imagine! You get 35 large, fact -packed 
4 -.,1ua for little Inure than I/- per lesann! The lessons are crystal clear, 
practical, r to Master and Early less a take fundamental. 
cl, -ar , to the begin while other lessons will give you the practical 

w`h(iw" of an expi -rt'r Th.. price" Only 88 / -, oho, postage. ilraduates t No. ;19 c.our -, call ,pt aliti for a , era tt,. ,details sent with each course 

le ots 

YOrU TAKE NO CHANCES WHEN YOU BUY FROM 
SIM -TECH! You can get books on no Interest, free triol time 
payment plan at prices no higher than you would pay your 
local bookstore! We are positively the only company offering 
these terms anywhere in Great Britain. So why take chances, 
always buy your books from Sim -Tech whera you can be 
sure of a fair deal! 
No. 8. PIN -POINT TV TROUBLES IN 10 MINUTE:. Price 31/6. 
tfithout a doubt , mf the i ,,,t useful [rooks e r published alcunt 
television. Do you have a copy? If out you are really Miacing something. 
'rhie is the only book of its kie l e o published. It's not a 

t 

unlinart 
tent hook It', useful to both amateurs a. 

s 

well as experts! No m r atte 
how clever .l at dying televisions, it would be Inipussibli for you 
io have all the knnowledge store.i in this book. Over :340 cr indexe,i 
pages 5a titue- saving check charts. It', tost unctul on- the -jab 
'tool." Quicklyá n1 a .f v pi i- points th,, act trouble in ANY television 
.t' Als, tltl it agra u,l pli t n; explanations of c 

r 
nit+ a nd 

Irsigns rhoy min of lrarlirol leleri.,ui 
r 

arbor, d 

.ndn 
thin 

ho k a 
er 

la! V fly ot , nd f r v 

tt 
trial cope t low Theiif you 

eeilu t keep it. pay only 5/ per w u k until v mpletcd. This book most 
be able to earn you more than its cost within two weeas or your money 
will be refunded' 
No. 28. TELEVISION SERVICING HANDBOOK. by t.ordon 1 

Here ix seiul book by o C f Britain's top teehn.al writer,. t 
you how to de,luc. from a giv t fault the a osl lik, l sus, .ì the tr ulit. 

,I low b, d a effective reps This shook t- getter with Pio -Point 
TV Troubles wilit give eal,r ,.king 'ry reps r know h,Ige you r. wou,ry' -u u 

You can have this book uu free trial, time payment plan priv,lere i r the 
regular bookshop price of 30 / -. 
No. 6. TELEVISION SERVICING CYCLOPAEDIA. Hand t l' >Lu,ii 47/6. 
Here i 'r +t reliable rot n.t s .o -,e of o datio, el..viniuu 
line ,.t the tin ust ,wt u-re.t,ng books w 111 have , v, _ t,,0 will ,w Toy 

a,liuu this publca thus. ft's not ,tatty r liar,l torn i 1,'. n a gl-ir,,h .l 

,Iictio nary a. the title n nip ly. but a thorou! lily r a,lal.l l,,,..k f - 
pages reps -nting the leant tvaluc it. t- leyi.,om ,at,uu 7'he chapters 

alphabetical or,ler an,l coy, .,.l, ,,:I,jo,.t Il,s.i'Alignment. \mpli iers. 
ti .nTur . Amplifier. aw,, -p. ui.I iibe. Aot-nna.. [Harare. Brightness 

,ntrols and s IV, noel that t vi ll v t t a,l,l tlti. book to your 
libra t Ii:i it. ,o why n t s, ndl 1 t Ito. cuopon o w You 

always ,c w,t it Chad 1k of vo doiì t agree with a 

.. 

No. 1. COYNE'S ELEMENTARY PRACTICAL RADIO- TELEVISION 

1,. corm, Ha. .t ,r.lt vinyl hand ''' us ,,r long Ili,. Written u I, blows ,,I ,.vplai big, veryY hiuK ,'un,pl,li 'Co aches t,lev t ,,,, 
wd rat i', t,taet h, t tine. l.,o -h bo k a 

v 

ail ; il,h - separately at 26/- 
ach or 23.12.6 ,i b a ,tv tti r - de tfnte. Yon Count s, arch all the 

bookst,.res i, England) but t e t Iln,l a bet t -i value than this: l'av 
only 5.- I week n this hoe. pa _ .et without intett.t charger 

BIG BOOK CATALOGUE SENT FREE! 

FREE TRIAL COUPON 

'G, SIR -TECH BOOK CO.. Dept. P.TV3l. Galer', Mill. West End. 
Southampton. Hants. 

t r the books windier 

lo. n doe +',err trür7 Ou.- al a time. If 1 a d,d islìcI win, 
cs hoo.k I t return it pot paid without firth,- r` hl,ueti,m on MS 

part litho rwi.e 1 will pay ,ash or 5/- i,okly .aft, .,,ere ai- 
ntil paid. 

Tick her, dclo. 
I' 

g bull pr y pa portage ,l -.ay r 

hack guarauteeI. Postage ,Iharge,. Orders up t akil allow 1 

nri 

or over allow'2 Overseas customers please send full amount. 

Name 

A,l uces 

THAT'DIFFICULT' 
COMPONENT... 
SAME DAY! 
No matter how old the set you are servic- 
ing may be, 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 same 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 TY REPLACEMENTS 
LTD 

Dept. PTV 138. Lewisham Way, New Cross, Lonio,, S.E.14 
Telephone: TlDeway 6666 (P3X) Day and Night Ansa¡o to Servier 

Insa- 

TELEVISION TUBES 

PROVED Fettilao with 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 JLD TUBE 

12m. £4. 7.6 f3.17.ß 
14in. £4.15.0 £4. S.0 

15, 16, 17in. £5.15.0 £4.1 S.0 
Carriage and Insurance 1016 extra on all turret 

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

MARSHALL'S for TELEVISION LTD. 

131 St. Ann's Road, Tottenham, London, N. I5 
STAMFORD HILL 3257 & 5555 
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May, 1963 PRACTICAL TELEVISION 

Tubes HIGHEST QUALITY - 
COMPARE OUR PRICES 

Carr. A Ina. 12;8. GUARANTEED 

MOST MULLARD, 
MAZDA. CO880E, 
EMITRON, EMI- 
SCOPE, BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 

OUR OWN 
FACTORY 

6 Months 12 Months 

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

NEW TYPES 

MW 31/74 
£3.15.0 
MW 36/24 
£4.15.0 
CRM 172 

MW 43/64 
£6.0.0 

4ft FLUORESCENTS 
G.E.C. SLENDORA. 40 watt 
elegant elimliue complete with 
starting equipment. Beautiful 
contemporary finish. 3/a /- 
P. A P. 41 -. J.7 

- 100 RESISTORS 6/6 
Excellent. Sizes i-:) watt. 

100 CONDENSERS 10 /- 
Miniatnre Ceramic and Slaves Mica 
Condensers, 3 ph' to 5,000 pi,. LOOT 
VALUE OVER £5. 

12 POTS. Popular values. 5K to 
2 Meg. Unused, mixed, pre- 

4/6 set, long sp., switched, etc. 
CONDENSERS. 25 Mixed, Electrely tic. 
Many popular sizes. List 

1 /- Vaim,, £5. stilePri,r 

SILICON RECTS. 
2SUV,600mA standard TV replace- 
ment. Top quality 8/0 (3 for 24/ -). 

13 CHANNEL T.V.s 
Table Models, Famous Makes. Abso- 
lutely Complete. These seta are un- 
equalled In value due to huge purchase 
direct from source. They are untested, 
and not guaranteed to be in working 
order. Carr. etc.. 15 / -. 

121a. £2.19.0 17in, £6.19.0 

SPECIAL TEMPORARY OFFER. 
Due to huge Bulk Special Purchase 
we are offering MW 31/74 Tubes at 
the unrepeatable price of 29/ -. MW 
30/24 ditto, 39/ -. P.P. 12/6. The 
above are guaranteed for ti months. 

P.M. SPEAKERS. 30 Top Makes. 

Sin. 7/6 7tv bin. 8/6 

VALUE! 
4 watt AMPLIFIERS 

excellent amplifier with 
high gaisi preamp stage, 
1013 driving 101'14 output 
stage, complete with Min. 
speaker. In attractive " 
one case. Tone control, 

negative reed -back, ready 
for immediate use, indivi- 
dually tested. Amazing 
volume and clarity, ideal 
for guitars, record players; 
p.a. in small halls. baby 
alarms el e. Easily worth SS. 
Our price whilst 
stocks last. Carr. 45i. 
Packing. etc. 7/8, 

CO -AX, IoW mas, 6d. ed.. 25 yds., 
11/0, 50 yule.. 22/ -, 100 yds., 42/8. 
Co -ax Plugs 1/3. Wail outlet boxea 8/8. 

ALL WAVE RADIOS 
VERDI 55. MAINS S VALVE SUPER- 
SENSITIVE SUPERHET. Ready attractive 
high quality modernistic pastel and gold : 

cabinets. Very compact. Wavebands 18 -50m 
180 -550m, 700 -2000,, ferrite aerial and f: 
throwout aerial. Smooth slow motion tuning. 
High flux 4in. speaker. AMAZING B.W. PER- 
FORMANCE, CLARITY, VOLUME. Standard 
miniature valves. Easily serviced, standard 
layout. Truly unusual volume and UN RE- 

complete with guars, 
PEATABLE absolutely 

72 Gns. tee and circuit. Tax paid. 
VERDI 64. As above but medium an I long wave omy. La I n.4a raen. VERDI 58. As above but medium and short wave only. 62 

Guaranteed 3 Moatks 

AM /FM RADIOS 
Fantastic offer. 7 valves plus 
2 diodes. Contemporary Cabinet. 
Top quality A.C. mains, A.P.C., 
A.V.C. Absolutely com- 
plete. Guaranteed 3 mtbs. £11 

14in. TVs. Carr. 12/4, 
With CRM 141 Tubes. Abso- 
lutely complete, tested for raster. 
Famous make, large purchase 
enables us to 

£4.19. offer them at 
TV AERIALS. Combined band I 
and Ill, wall mounting outdoor. 
Complete all fittings, dipole 
band 1, 3 element band III, 
state channels, 39/ -. Carr, 4/ -. 
ION TRAPS, Standard 3/6. 

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

S VALVE AMPLIFIERS. Kit of 
new parts, consisting chassis mains 
and output transformers, valves 
(Pill, 606G, 6X50) and all compo- 
nents. With full Instructions for 
making high gain amplifier with 
separate bane and treble controls, 
negative feedback, etc. fada/ 
Truly unusual value at 2..7 

TRANSISTORS 
Guaranteed Top Quality 

Huge reductions. Red Spot standard 
L.F. type now only 1 /6; White Spot E.P. 
2 / , Mallard Matched Output Kits 
(OC81D and 2- OCul'e). 12/8, Receiver 
Kits, 0C44, OC46(2), 052811), 26/- 
0081121, six transistors. 
AF117 7/- 0044 5 /6',OCS1D 6/8 
AF127 9/8 0C45 6/- 0C170 8/6 
0026 12/6 0072 5/6:00171 8/6 
OCIO 14/- OC81 5/8 X8184 5/6 

LINE TRANS. '' e e luiriea Hugantity, t 
melees 

e quat 
only 

mos 29/- 

337 

GUARANTEED 

* VALVES 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 
POST 

1 Valve BC, 2-11, 1/.. 
FREE tor 12 or more 

valves. 

3 MONTHS 
GUARANTEE 
In writing with 

every valve. 

FREE TRANSIT IN- 
SURANCE. Satisfaction 
or Money back Guaran- 
tee on Goode If returned 
within 14 days. 

024 418 6K7 5/9 
A7GT 9/8 6K7G 2/- 
C6GT 7/8 8K70T 4/8 
135 7/- 6K80 5/- 

108 9/9 8K8GT 8/3 
1H5GT 8/9 6K25 8/6 
1L4 3)- 6L1 9/8 

LDS 9/3 81,6 7/8 
1LN5 4/8 BLBG 8/8 
1N5GT 8/9 8L18 
1R5 5/8 
1U5 5/S 
134 7/8 
185 4/8 
1T4 3/- 6P25 8/0 
2021 5/0 
3A4 4/- 
8A5 8/9 
IMO 4p 
8Q4 7/- 

6L19 12/8 
82.020 7/9 
8N7 7/0 
BP1 9/6 

8Q7G 6/8 
BQ7GT 8/- 
BR7G 9/- 
8SA7 5/9 

3S4 5/- BSC7 4/9 
8V4 8/8 6S07 4/9 
6R4GY 9/8 85117 3/- 
5E4 8/- 8827 5/- 
5U4G 4/9 68K7 5/- 
6V4G 7/8 8SL7GT 6/9 
623G 4/9 6SN7GT 9/8 
5Y3GT 5/6 08Q7 6/9 
MG 9/8 6SS7 S/8 
SPA 91.8U4GT 9/6 
5240 ^/- BVBG 4/8 
624GT 9/6 BVBGT 8/- 
8/3012 9)- 6X4 4/8 
8AB 8/9 
BA7 9/- 
8A8G '/9 
8A8GT 12/6 
8AC7 3/- 
6AG5 2/9 
8AG7 8/9 
OAKS 5/- 
BALS 3/S 
8AM8 3/- 
8AQ5 8/- 
8AT6 5l- 
8AU8 7/- 
BAVB 6/9 
887 8/6 
eB8G 3/- 
BBAB 6)8 

8X6G 5/- 
8X6GT 5/6 50L8GT 7/8 
8Y6G 7/6 58KU 9/6 
788 9/- 81ST 17/6 
7B7 7/9 61SPT 11/- 
7C5 7/3 82BT 13/8 
7C6 7/6 75 5/8 
7H7 
767 8/9 80 5/6 
7Y4 6/- 88 9/8 
724 6/- 1858T 19/8 
8D3 3/- 186BTA19/6 
10C1 11/6 807(A) 5/- 
1002 14/8 807E 4/9 
10E2 4/9 813 49/- 
10E9 10/8 832 14/- 
10E18 10/- 888A 12/8 

89E8 5/8 10LD1114/6 954 3/9 
BBGBG 15/- 1OP13 8/6 955 2/3 
BBHB 61- 10P14 9/8 956 2/- 
6838 5/9 10P18 /- 1825 6/6 
611R7 8/8 12A8 2/3 5763 7/8 
6BR8 9/8 12AH8 9/- 9001 3/8 
6BW6 6/9'12AT 8/89002 4/9 
8BW7 5/- 12AT7 6/6 9003 5/9 
604 2/3I12AU6 9/- ATP4 2/8 
6C5 6/8'12AU7 8/- AZ31 7/8 
6C6 3/8 12AV6 8/9 AZ41 7/- 
809 11/- 12AX7 8/8 B36 8/9 
BCDBG 17/6 12BA8 7/. C1C 8/- 
WHO 8/8 12BE8 6/6 CC1135 13/8 
6D2 3/3 126H7 8/9 CL33 9/- 
603 9/8 12C8 5/6 CY31 7/8 
608 3/- 12E1 17/6 D77 3/3 
61'1 4/9 12H8 1/9 DA30 11/6 
8E8 7/8 12J5GT 3/3 DAC32 9/9 
6F8G 4/8 12J7GT 8/- DAF91 4/8 
6F13 4/9 12K7GT 4/e DAF88 7/9 
6F14 9/8 I2K8 9/9 DF33 8/9 
6E15 9/6 12K8GT 9/6 DFgl 3/- 
6E19 6/- 'MGT 9/8 DF98 7/3 
6F32 9/9 12SA7 7/- DF97 7/6 
8E33 9/- 12807 4/8 DHSS 5/8 
6886 1/8I12SH7 8/8 DH78 4/8 
825 9/3 12SJ7 6/8 DK32 9/8 
6J50 3/-I12SK7 4/6 DK91 5/6 
8J6GT 4/3112SN7GT8/9 DK92 7/-' 
636 S/8 128Q7 8/6 DEDO 7/3 
627 8/8I13D3 5/e DL33 /8 
8170 4/9'1417 14/6 DL35 7/8 
6J7GT 7/6119AQ5 7/9 DL83 9/- 
8K6GT 8/- 198G8 14/-',DL75 0/- 

20D1 8/9 
20F2 9/8 
20L1 18/- 
20P1 9/8 
20P3 12/8 
20P4 17/- 
20E5 15/- 
25A8G 8/- 
25L80T 7/9 
25Y5G 8/- 
25240 -/- 
2525 8/- 
25ZBG 8/- 
27SU 17/8 
3001 8/9 
30C16 11/8 
30F5 0/- 
30FL1 9/8 
3011 8/8 
301,15 8/9 
30P4 9/8 
30P12 7/8 
80E19 13/8 
80PLI 9/3 
S0PL18 9/8 
3605 8/8 
3SL8LtT 8/- 
85W4 8/- 
35Z4GT 5/6 
35Z50T 7/- 
41 8/8 
4_ 8/8 
5085 7/9 
5005 8/8 

01,82 9/- EZ40 6/6 
DL92 5/ EZ41 6/9 
DL94 8/8 EZ80 5/9 
DL98 7/3 EZ81 
EA50 1/3 FW4/600 7/- 
EABC80 0/8 GT1C 12/6 
EAC91 4/- GZ32 7/8 
EAF42 8/3 0234 11/8 
EB34 1/3 11K90 9/6 
E841 5/- HL41DD 8/6 
EB91 3/3 HN309 19/- 
EBC33 4/9 HVR2 9/- 
EB041 7/9 KTS2 8/9 
EBC81 7/9 KT33C 4/- 
EBF80 7/8 KT38 14/- 
EBF83 9/8 KT44 8/- 
EBF89 7/9 KT45 8/6 
E111,21 9/9 KT81 8/8 
EBL31 17/6 KT83 4/8 
EC52. 4/9 KT88 13/8 
EC91 4/6 13E78 8/8 
EC92 8/8 KTW81 5/9 
ECCS1 7/8 KTW82 6/8 
ECC32 9/- KTW83 5/9 
ECCS3 4/8 KTZ83 11/- 
ECC34 9/- LOS 3/- 
ECC85 5/9 LN152 8/8 
ECC40 9/6 51014 ^/- 
ECC81 4/9 N37 10/8 
ECC82 4/9 N78 13/- 
ECC83 8/- N108 13/- 
ECC84 7/8 N152 8/3 
ECC85 7/6 P41 3/8 
ECC88 11/8 Pol 2/9 
ECF80 8/3 PABC80 8/- 
ECF82 8/3 PC88 11/8 
ECH21 11/8 PC97 9/6 
EC1335 7/8 FCC84 8/8 
ECH42 8/8 PC085 7/9 
ECH81 7/- PCC88 11/9 
ECH83 8/6 PC089 8/8 
ECL80 8/8 PCC189 13/8 
ECL82 8/- PCF80 8/9 
ECL83 10/8 PCF82 7/- 
ECL88 10/3 PCF84 12/- 
EF22 7/- PCF88 11/- 
EF38 3/3 PCL82 7/8 
EF37A 7/- PCL8S 9/- 
EF39 4/8 PCL84 7/8 
EF40 11/- PCL85 10/- 
EF41 8/- PCL88 10/6 
EF42 8/9 PEN25 3/9 
EF50-11R1/8 PEN45 8/8 
EF50(A) 2/6 PEN46 4/6 
EF54 3/3 PLIS 9/8 
EFOD 4/6 PL38 9/8 
EF85 6/- PL38 17/8 
EF88 7/8 PL81 8/3 
EF89 8/9 PL82 8/8 
EF9I 3/- PL88 8/6 
EF92 3/- PL84 7/8 
EF183 9/9 PL820 8/3 
EF184 9/6 PM84 9/8 
EK32 7/8 PX4 12/8 
EL32 8/9 PX26 9/- 
EL33 7/- PY31 8/- 
EL34 11/6 PY82 10/- 
EL35 0/- PY33 11/- 
EL38 12/8 PY80 8/8 
EL41 8/- PY81 6/3 
EL42 7/9 P282 5/9 
EL8I 8/9 PY83 8/9 
EL84 6/8 PY88 9p 
EL85 9/9 PY800 9/- 
EL91 3/9 P280 9/6 
EL95 6/0 R19 9/8 
EM34 8/6 RL18 11/- 
EM80 7/9 SF41 2/3 
EM81 8/8 BPgl 2/- 
EM84 8/9 SUIS 18/- 
EM85 9/8 SU2150 4/8 
EN31 16/- T41 8/9 
EY51 7/8 TDD4 8/6 
EY88 -/3 UIl4 7/8 
EY88 9/8 U18 7/8 

U22 
U24 
1125 
U28 
U81 
U33 
U35 
U37 
U50 
U52 
U78 
U78 
U107 
U191 
15281 
U282 
U301 
U309 
U329 
U389 
U404 
U801 19/. 
UABC80 7/- 
UAF42 7/9 
ÚB41 7/- 
UBC41 "/8 
UBC81 7/9 
UBF80 7/9 
UBF89 7/0 
UBL21 12/- 
UC92 8/6 
UCC84 12/- 
UCC85 7/3 
UCF80 1S/8 
UCH21 9/3 
UCH42 7/3 
UCH81 7/9 
UCL82 9/S 
UCL88 12/- 
UF41 7/6 
UF42 6/8 
UF80 7/- 
UF86 '/6 
UF88 14/6 
UF89 7/- 
131,41 7/- 
UL44 14/. 
UL48 9/9 
U1,84 7/- 
UM80 9/8 
151110 7/8 
UU8 12/. 
UU7 9/8 
UU8 13/8 
QY1N 11/- 
UY21 9/6 
UY41 
UY85 8/- 
VP4B 9/- 
VP23 2/9 
VP41 6/6 
VR105 6/8 
VR150 5/. 
W76 4/9 
W81 7/8 
XB1M 11/- 
X63 8/8 
X65 11/. 
X88 ./9 
X78M 11/. 
X78 21/- 
X79 21/- 
X81M 9/- 
Y63 6/- 
263 4/9 
288 8/6 

12 /8 
108 

14/- 
12/8 
26/- 
4/9 
4/9 
50 
4/8 

12/0 
11/6 
9/6 

15/- 
12/8 
6/9 

11/8 
8/- 

FOR 
100'8 

TYPES 
NOT 

LISTED 
S.A.E. 

Post: 2 loe. 2/ -, 4 lbs. 2/O, 7 lbs, 3/8, 15 lbs. 4/ -, etc. (C.O.D. 2/- extra) ALL ITEMS 1ES8 6% AND POST FREE IN DOZENS. Send 6d- for list of 1,000 snips 

TECHNICAL TRADING C 

RETAIL SH 

350 -352 FROP ATTON ROAD, PORTSMOUTH 
MAIL ORDER ONLY DEVONIAN COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX. 
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87 Experts guide you to advancement 
and higher rewards 

NEWNES PRACTICAL 

Electrical 
Engineering 

YOUR FUTURE if it is in electrical engineering 
depends on your ability and the services you can 
render. The more experienced you are the better 

your prospects, the better your income ... it's as simple 
as that! This New Edition of Newnes comprehensive 
and authoritative publication is invaluable to you if you 
mean to progress. Produced with the full technical 
resources of NEWNES it covers every facet of the vast 
field of modern electrical engineering. 

INSTALLATION WORK OF ALL KINDS 

Commercial Buildings, Small Houses and Flats, Hospitals, 
Schools, Theatres, Cinemas. Electric Appliances. 
Alarm Systems. 

INSTRUMENTS, MACHINES, EQUIPMENT 

Electric Motors, Control Gear, Transformers, 
Rectifiers, Electronic Control in Industry, Measur- 
ing and Recording Instruments and Electricity 
Supply Meters. 

OPERATION, MAINTENANCE, REPAIR 

Welding Plant, Electric Traction, Cranes, Lifts, 
X -Ray Equipment, Testing Domestic Equipment, 
Batteries. 

Use it Free 

for 1 days 
ABSOLUTELY COMPREHENSIVE! 

This is what you receive without cost or obligation- 
4 Volumes strongly bound in Grey Moroquette. 91 in. 
s 6} in. 2,352 Pages of instructive information on 
latest practice. Over 2,000 Photos, Diagrams, Perspec- 
tive and Working Drawings, Electrical Circuits, and Data 
on test procedure, etc. 

O 0 0 
24 Data Sheets in colour and 12 Quick -reference 
Blueprint Charts complete in Strong Chart Case. 

O 0 0 
Nuclear Power Stations Booklet Contains fascinating 
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Victims of Progress 
THERE was a time, not so very many years ago, when 

thousands of amateur enthusiasts were busily occupied in 
making their own television receivers. Today, there are 

comparatively few. 
In the immediate post -war years, of course, there was the 

tremendous stimulus of the sheer novelty, and with the relatively 
high cost of commercial receivers it was an attractive proposition 
to adapt the convenient (and plentiful) war surplus units into 
inexpensive TV sets. 

Admittedly, the green picture displayed on the bin. screen of 
a VCR97 c.r.t. was not the ultimate in luxury viewing, but in the 
days when few people owned a receiver, and particularly when 
embellished with the refinement of a magnifying lens, these 
surplus -unit conversions were almost a status symbol! 

This activity set the stage for a widespread interest in home 
constructed TV and soon many designs appeared using con- 
ventional 9 and 12in. tubes. At one time it seemed that practi- 
cally everybody was building some kind of TV set. 

Even starting from scratch, it was still financially worthwhile. 
Useful valves, such as the famed EF50, were obtainable at low 
prices on the surplus market and were included in published 
designs. Also, of course, enthusiasts already had an accumula- 
tion of valves and components left over from their earlier 
conversion activities. 

Since those halcyon days, there has been a steady and signifi- 
cant decline of activity on the homebuilt TV front. This seems 
directly related to three factors. 

Firstly, as technology advanced, circuitry inevitably became 
more complex, thus requiring more experience to produce 
reasonable results. 

Secondly, with an increasing potential market, manufacturers 
began to mass produce receivers to a high specification at a 
highly competitive price. 

Thirdly, and related to the above, the novelty interest declined 
with the spread of the medium. 

Thus, it can be said that the building of a receiver is no longer 
the economic proposition it was a few years ago, nor is the spur 
of experimenting in an unknown field; and a high standard of 
constructional ability is required. In other words, the amateur 
TV enthusiast is a victim of progress. 

There are, of course, still many who build their own sets, but 
those capable of doing so can generally devise their own 
circuitry. Fortunately, all sections of electronics are in a con- 
tinual state of development and new ideas suggest new approaches 
and new lines of investigation. 

For while the keen practical man can devote his time to 
experimenting with new TV circuitry, to repair work, to building 
test instruments (and even, if sufficiently advanced, to TV 
transmitting experiments) another line of approach is opening 
out. This is closed circuit TV. We are aware of the increasing 
interest in this and will have more to say on the subject 
next month. 
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Our next issue dated June, will be published on May 22nd. 
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U.H.F. "Secam" Receiver 
A21ín. u.h.f. colour television receiver was recently completed at 

G.E.C.'s laboratories, at North Wembley, for installation at the 
BBC Engineering Designs Department. It was supplied for use in 
monitoring tests on the 625 -line "Secam " system. 

The European Broadcasting Union is conducting comparative 
studies to determine whether this -the Secam- system, which is 
French in origin, or the American N.T.S.C. system, shall be 
recommended for adoption by member countries, as development 
of colour television for public use can go ahead only when a decision 
on the choice of systems has been reached. 

Final adjustment being made to G.E.C.'s "Secam" colour receiver. 

NEW BAND IV /V TRANSMITTER 
A CONTRACT has recently been placed by the BBC, for 12 new 

transmitters which the Marconi Company has introduced for 
operation on Bands IV and V. 

This equipment. which consists of a 100W /12W vision and sound 
driving transmitter and a 25kW /5kW vision and sound amplifier, 
is equally suitable for the radiation of black and white trans- 
missions or colour. 

The vision equipment is amplitude modulated and the sound 
equipment is frequency modulated. Among the new technical 
features embodied in the new transmitter, is the incorporation of 
high- power, water -cooled klystrons in the vision and sound output 
stages in preference to the conventional tetrodes. 

May, 1963 

TELEVISION 
FOR 

SINGAPORE 
SINGAPORE is to have a 

Marconi -equipped television 
service, and the Broadcasting 
Division of the Singapore 
Government's Ministry of Cul- 
ture (" Radio Singapore ") has 
decided to provide a compre- 
hensive service for the whole 
island. 

Initially there will be one 
programme channel, radiated via 
a pair of vision and sound trans- 
mitters, with a second pair act- 
ing as standby. 

The cameras employed for the 
main studios will be Marconi 
Mark IV image orthicons, whilst 
for telecine work Mark IV 
vidicon camera channels will be 
used. 

A pilot programme service 
came into operation on February 
15th, with the station operating 
in Band III to 625 -line C.C.I.R. 
standards. 

Radar Teaching Aid 
for Norway 

A MONOCHROME television 
projector has recently been 

installed at the Oslo School of 
Navigation for Seamen, Norway, 
by Rank Cintel. This Oslo school 
teaches radar techniques to new 
students and also provides 
refresher courses for more 
advanced maritime navigators. 

In the past it has been very 
difficult to demonstrate synthetic 
radar displays to classes exceed- 
ing five in number, but by the 
use of a back projected picture 
on to a four foot square screen 
from a Rank Cintel projector, it 
is possible to demonstrate a 
single display to as many as fifty 
students at one time. 
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PREDICTION OF 
TELEVISION 
COVERAGE 

FOR some years the Marconi 
Research Laboratory has 

provided a consultative service 
to television authorities to enable 
them to plan new services in the 
most economical manner. The 
Laboratory has accumulated a 
large amount of propagation 
data from radio surveys and this 
helps to produce a coverage pre- 
diction of a high degree of 
accuracy. 

When a practical measurement 
survey is required to confirm a 
given prediction, the Propagation 
Field Studies Section of 
Marconi's uses specially equipped 
vehicles. These vehicles have 
incorporated into their design, 
a telescopic aerial mast which 
extends the broad -band " dis- 
cone " dipole to the recom- 
mended height of 10 metres 
during field surveys. 

One of the specially equipped vans 
used by Marconi's Propagation Field 

Studies Section. 

TELEVISION TIMES 341 

TV Equipment for Jamaica 
TELEVISION will come to nearly 700,000 Jamaicans within a 

short time of the opening of the newly -built Jamaican Broad- 
casting Corporation's Studios at Kingston next summer. 

Thomson Television (International) Ltd., main purchasing agents 
and advisers for the Corporation, have placed an order for studio 
equipment with EMI Electronics Ltd. 

Equipment in the two new studios will consist of four 4' in. 
image orthicon camera systems with all ancillary equipment. 
Included in this order are two vision mixers, a ten -channel sound 
mixer and a five -channel sound 
mixer, and all requisite talk -back 
facilities. All lighting and nearly 
all the control consoles will also 
be suppied by EMI. SCOTLAND 

NEW TELEVISION 
STATION FOR 

- THE BBC's new television 
Colour Equipment station to serve Ballachulish, 

Argyllshire, was brought into 
for Italy service on Monday, 18th March, 

this year. Transmissions are on 
AN order for a colour slide channel 2 (vision 51.75Mc /s, 

scanner and a colour moni- sound 48.25Mc/s) with vertical 
tor, value £10,000, has been polarisation, which means that 
received by Rank Cintel, a divi- receiving aerials should be of 
sion of The Rank Organisation, the vertically mounted type. 
from Radio Televisione Italiana. The Ballachulish station is a 

The equipment is to be small relay station which receives 
installed in Turin where it will its programmes for retrans- 
be used in a research programme mission via a radio link from the 
to determine the future of colour new station at Fort William, 
television transmissions in Italy. which is now in full service. 

SLIDE SCANNERS FOR 
COLOUR RESEARCH 

THE Ferguson Radio Corpora- 
tion have ordered a Mono- 

chrome slide scanner and a colour 
slide scanner, total value £9,500, 
from Rank Cintel. This equip-. 
ment will be used in a research 
programme concerned with 'the 
development of colour television 
equipment which is to be com- 
pleted in time for the commence- 
ment of colour television trans- 
missions. 

Camera Sales in the U.S.A. 
THE AMPEX Corporation of 

America has placed another 
order with the Marconi Company 
-this time for the supply of 28 
Mark IV 41in. image orthicon 
camera channels, complete with 
English Electric Valve Co. camera 
pick -up tubes. The new contract 
brings the total number of sales of 
these cameras in the Americas to 
323, of which 184 have been 
ordered for use n the USA, not 
only by various broadcasting 
authorities but also by the United 
Nations, the US Navy and the 
US Army. 
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IMPROTING TY SOUND 
HOW TO OBTAIN 

BETTER AUDIO 
RECEPTION 

TELEVISION is first and foremost an optical 
system and as such it is natural that more 
attention is directed towards the picture side 

of the receiver than towards the sound side. This 
is not to imply, however, that the sound is always 
poor, for this is often far from true. Indeed, some 
sets give sparkling reproduction while others may 
give a comparatively poor rendering. 

Provided the sound channel is without fault, 
television sound should always be better than that 
on medium- frequency radio and it should approach 
the quality made possible by the v.h.f. -f.m. sound 
system. A television set with comparatively poor 
sound, therefore, should give better reproduction 
than is possible from an ordinary radio set. The 
whole point here, then, is that television sound has 
a natural hi -fi potential. 

Funnily enough, some of the older, console - 
cabinet receivers often seem to give far better sound 
than their more recent, wide -angle counterparts. 
This is forcibly revealed when an old model is 
replaced with the itatest table model on legs. The 
sound quality difference is at first very striking, but 
is often soon forgotten in the light of the very - 
much- improved picture- thereby proving the first 
statement! 

Hi -fì Potential 
There is a murmuring among enthusiasts and 

experimenters, and many of those who are hi -fi 
prone are taking steps to improve the sound on their 
television sets. Even magazines dealing with audio 
matters are turning their attention to the sound of 
television. What is more, the Third Programme of 
the BBC has taken up the theme and one Sunday 
afternoon gave out basic information on how to 
improve TV sound! (Donald Aldous, Technical 
Editor of the Audio and Record Review, in the 
BBC's Network Three " Sound » programme). 

The spectrum of any television sound channel is 
sufficiently wide to accommodate a.m. sidebands 
extending well into the upper regions of audibility 
without the slightest suppression. This is possible 
on television because adjacent stations do not 
impose any response limitations. 

Provided that the sound channel response does 
not spill into the vision channel, all is well and this 
gives at least 50kc /s of bandwidth -far more than 
required for even the best of high- quality sound 
circuits. Moreover, an extended sound channel 
response in the set is desirable to ensure that the 
sound interference limiter circuit works properly. 

Why, then, if there exists this hi -fi potential do 
not the set makers take full advantage of it? The 

By T. L. hay 

The author's arraigement to achieve better quality 
sound ffom his ser. 

chief reason is that of economics in a very com- 
petitive field. Most of the money in a popular 
model goes towards the picture side and only the 
smallest amount possible to the sound side. On the 
more expensive models, of course, this is not the 
case. It would not be possible to combine good 
quality vision with hi -fi sound in a 60 -odd guinea 
table model, for example. 

When one thinks about it, modern television sets 
are remarkably inexpensive (taking away purchase 
tax). and this low price has been brought about by 
great economies in both design and production. 
The loudspeaker, for instance, in a table model may 
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Fig. I- Showing how a transformer is used between 
the set's speaker transformer and the extension 
speaker for matching and isolation (see text). 

well be extremely small and relatively inefficient; 
the audio section generally, including the loud- 
speaker transformer, is produced simply to add 
sound to Vision and not to do reasonable justice to 
it; and the loudspeaker may be mounted on the side 
of the cabinet and radiate its sound into a wall. 

Although none of these things is conducive to 
hi -fi sound it is nevertheless surprising how good the 
sound is under these conditions; they do show, 
though, where improvements to the average set 
can be made. 

So far as the programme authorities themselves 
are concerned, they usually transmit very high 
quality sound, often equal to that applied to v.h.f.- 
f.m. transmitters. Thus, all round there is hi -fi 
potential and the experimenter is in an excellent 
position to exploit it. Let us see what can be done. 

Better Loudspeaker 
The most elementary exercise is to employ a 

better class loudspeaker than that contained in the 
receiver. Unfortunately, space inside a table cabinet 
is at a premium and it is not usually possible to 
fit in a larger loudspeaker unit. If one of greater 
efficiency is employed, however, a small increase in 
sound quality will often result since the required 
level of sound is then obtained at a lower setting on 
the volume control, where the total distortion of the 
audio section is lower. 

The next step up the quality ladder is to employ 
a really good quality loudspeaker unit loaded in a 
reflex or other type of enclosure as an entirely 
separate item. When this idea is adopted, however, 
care must be taken to see that the set is not too 
far away from the loudspeaker otherwise the dis- 
concerting effect of sound disembodied from vision 
will result. 

It is often possible to place the set on top of the 
enclosure or loudspeaker cabinet, as shown in the 
photograph. 

Isolation 
Most modern television receivers use the so- called 

a.c. /d.c. technique where the mains supply is con- 
nected direct to the metal chassis of the receiver 

without the isolating properties of a transformer. 
This arrangement has much to commend it 
economically and it is perfectly safe provided 
external extension circuits are not connected to the 
set. 

An extension loudspeaker is an external circuit 
and as it needs to be connected to the inside of the 
set it can, under certain conditions, represent a 
danger. 

To avoid this, transformer isolation is essential. 
There are two ways of achieving this. One is by 
connecting an isolating transformer between the 
mains and the set and the other is by connecting a 
transformer between the output stage and the 
extension loudspeaker system. 

The most inexpensive method is to use a trans- 
former in the loudspeaker circuit. In any case, a 
hi -fi or better class of loudspeaker system usually 
has an impedance of 1512 as opposed to the 312 loud- 
speaker of the set. Some arrangement for matching 
the 1552 extension to the 312 circuit of the set is 
thus required for the best results. 

A matching transformer with two separate and 
fully insulated windings (as distinct from an auto- 
transformer with a single tapped winding) can also 
serve to isolate the loudspeaker from the set. 

Transformers of this kind are readily available, 
and one which is ideal for the purpose is the 
"Universal Speaker Isolating Transformer " 
marketed by Radiospares Limited and obtainable 
from most radio and television dealers anywhere 
in the country. This sells for about 13s. 6d., can 
match 3, 7 and 1512 to any load, is rated at 5W, is 
double -wound and tested to the safety requirements 
of BS415. 

Isolating transformer 

mains input 
of receiver 

7 

Fig. 2 -The use of a mains isolating transformer. 
This method is necessary for the feed of Fig. 4 when 
the set is a.c. /d.c. See text. The transformer should 

withstand the power loading of the set. 

It is simply connected as shown in Fig. 1 with 
the primary and secondary taps adjusted to give 
the best match between the set and loudspeaker. It 
is sometimes thought that the primary/secondary 
insulation of the set's loudspeaker transformer is 
adequate for safety. This may well be in certain 
transformers, but unless specific information is at 
hand on this important parameter it is always best 
to play safe and fit a transformer with known 
insulation characteristics -it is usually necessary to 
interpose a matching device anyway. 

Should it be decided to rely upon the insulation 
of the set's transformer after all and not bother 
about optimum matching, any chassis connection 
to the secondary of the transformer must be 
removed -as shown by the dotted line connection 
in Fig. 1. 

The chassis connection must not be broken, how- 
ever, should it be in any way related to a negative 
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feedback loop, for if this is broken the audio section 
may go unstable; the gain will rise in any case, as 
also will the level of hum and distortion. Very few 
television sets in the popular price -group feature 
negative feedback from the loudspeaker secondary, 
but if yours does, then a matching /isolating trans- 
former is essential. 

When employing a good quality extension. loud- 
speaker system as a sound quality aid, it pays to 
disconnect the set's loudspeaker. If it remains 
in circuit along with the extension, its relatively 
low efficiency consumes extra and unnecessary 
power from the audio section without pro- 
ducing more noise, thereby making it necessary 
to turn up the volume control more than would 
otherwise be required for a given level of "domestic" 
sound; and the higher the 
volume control setting, the 
greater the total distortion. This 
is rather an important fact to 
remember. 

The other method of achieving 
total isolation is by a 1: 1 ratio 
isolating transformer between the 
mains supply and the set (Fig. 2). 
The transformer must be sufficiently 
large to handle the full .power of o.1pF 
the set without overheating or -- 

voltage loss. Typical examples of 
this type of transformer are the 
" Heavy Duty" 200W version (sells 
about £6 6s.) and the " Standard " 
75W version (sells about £2 16s.) 
both by Radiospares Limited and 
obtainable through a radio or 
television dealer (or from our 
advertisers). 

Mains isolation means that the 
whole inside of the set is adequately 
isolated from the mains supply and 
it then becomes feasible to extract 
the audio from across the volume 
control and apply it to the " radio" 
input sockets of a hi -fi amplifier, or 
to a tape recorder if TV tape 
records are required (Fig. 3). 

TELEVISION May, 1963 

New Audio Circuit 
It is not suggested that the domestic set is used 

as a guinea -pig, but if a second set or set which is 
used for experiment is available, the circuit shown 
in Fig. 4 may prove interesting. This shows how 
the new Mullard PCL86 triode -pentode audio valve 
may be used to replace the ECL80 type of valve 
used in the audio section in the majority of sets. 

The PCL86 has a high amplification factor triode 
and a high mutual- conductance (slope) pentode, 
thereby permitting the application of liberal 
degree of negative feedbacks while still achieving 
full output from the signal present across the 
sound detector load. 

If this circuit is employed the factors of isolation 
still apply, and here it is not possible to rely upon 

lb H.T.+ 
line on 
receiver 

From 
sound 
etector 

From sound 
detector 

!-. -Braid 

500k 

220k 
High 
stab 
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H T+200 V11 

VI B 

4.7k 8NF 

+ ó 
32NF 

15R 
Speaker 

]>18k 
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Fig. 4- Experimental audio stage for giving improved sound in conjunction 
with a good quality extension speaker system. VI Mullard PCL86; TI primary 
impedance 7k1 , primary inductance 10H, primary resistance 3500. All 
resistors #W and capacitors 300V working unless otherwise stated. 
Extension loudspeaker isolation must be adopted as described in the text. 

AF 
triode 

Llvé , DFarth 
To Hi -Fi 
amp iffier 
or tape 
recorder 
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To 
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Fig. 3 -A method for extracting good quality sound 
from across the volume control to drive a hi -fi amplifier 
or for recording. Mains Isolation must be used if set 

of the a.c. /d.c: type. 

the insulation of the loudspeaker transformer T1 
since the secondary winding has to be connected to 
chassis to obtain the negative feedback loop. 

There would not be a lot of point in employing 
the circuit with a small internal loudspeaker. 
Optimum results are possible only when the circuit 
is used in conjunction with a good quality extension 
speaker system or if a 12in. unit can be fitted into 
the cabinet, which may be possible with an old - 
fashioned console cabinet of substantial construction 
-there are still some of these about. 

If hum or frame breakthrough is troublesome in 
the enhanced sound channel, the main smoothing 
electrolytic should be increased in value. A solution 
is to connect an extra 100µF unit in parallel with 
the existing one; but make sure that the working 
voltage and ripple rating matches the original. 

It is really surprising just how much the sound 
can be improved by the methods prescribed, and 
the author would not now go back to the 2 +in. 
internal loudspeaker embodied in his set -not after 
operating the set on the high quality loudspeaker 
system deaicted in the photograph. 
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TV ALIGNMENT 
by H. W. Hellyer 

PART I: SPOT FREQUENCY METHOD 

This two part article is intended to supplement the series of articles "Test Gear 
Techniques" currently appearing in Practical Wireless, in which the author describes 
the types, specifications, and applications of test instruments. For more specific 
details of the instruments mentioned, see Practical Wireless, Jan. 1963, The Basic 
Meter; Feb. 1963, Multimeters; March, 1963, Valve- Voltmeters; and April, 1963, A.M. 
Signal Generators. Further notes on signal generators, oscilloscopes and other test 
instruments will appear in subsequent issues. 

THIS is the hey -day of the " second set ". The 
Post -Pilkington era, if you like. Many house - 
holders have had brand -new television 

receivers installed, even those for whom the u.h.f. 
transmissions are several revolutions of a licence 
date away. The old faithful TV has been relegated 
to lumber room or attic, as a stand -by against the 
dreaded day when a breakdown may occur. 

In addition, many sets have been bought at 
bargain prices, as the result of trade -in transactions. 
These may be no more than middle -aged, needing 
only a modicum of tickling -up to bring them back 
to fair condition. 

The time is ripe for the enthusiast to undertake a 
few of those jobs he could not-or dare not -tackle 
before. When the set being operated upon does not 
have to be back in its corner before " Emergency 
Ward 10 " begins, there is some incentive for the 
man of the house to take on the more ambitious 
repairs. Like aligning the tuned circuits- obtain- 
ing peak performance. 

PROCEED WITH CAUTION 

It should be stated at the outset, that re-align- 
ment is not necessary in half the cases where it is 
attempted! The professional serviceman is sadly 

0dB - 

6dB - 

(a) 

3MO \ 
35Mc/s-i 0.75 MO 

aware that a panacea for all manner of TV 
complaints has been the ill- considered " twiddle of 
a slug ". Tuned circuits do not normally go out of 
alignment. 

There are occasions when the changing of a valve 
may make a difference to circuit characteristics - 
but tolerances are such that in any set made in the 
past five years very little difference will be noted 
to the tuning if a valve is replaced- except, of 
course in the high frequency circuits of the tuner 
unit. 

But, allowing for the fact that some other fellow 
may have had a go at the tuning, let us consider how 
the response, gain, bandwidth and sensitivity can be 
checked on our " middle- aged " receiver. 

The instruments used can vary from a keen ear 
and the broadcast Test Card to a crystal -controlled 
sweep generator with marker and output level 
monitor, plus accurate oscilloscope and check 
meters. 

I.F. CHARACTERISTICS 

We shall deal first with the adjustment of the 
intermediate- frequency tuned circuits. 

As can be seen in Fig. 1, the " shape " of the 
response curve of a television receiver, important 
if we are to retain all the transmitted frequencies, 

Rejector tuning 
Transformers tuned to 
different frequencies 
within the pass -band 

(c) 

s V 

Fig. I- Vision receiver i.f. response characteristics, 
os discussed in the text. 
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can only be obtained by " stagger- tuning ", or some 
comparable method of broadening the pass -band. 

Fig. 1(a) shows the transmitted curve of a lower - 
sideband system, with the vision carrier at fre- 
quency V, the sound carrier at frequency S, and 
the bandwidth distributed so that the top of the 
vision curve is practically flat for 3Mc /s below and 
0.75Mc /s above the vision carrier. 

This suppressed upper sideband is known as the 
vestigial sideband, and the steepness of the falling 
away of the curve is carefully determined at the 
transmitter. At the receiver, some compromise has 
to be effected, and a practical curve, such as would 
be displayed on an oscilloscope, is shown in (b). 
Here, we have the sound and vision carriers 
received at S and V, with a 3.5Mc /s separation as 
before, and the top of the curve fairly flat. 

Note that the dip between the sound curve and 
the 3Mc /s lower limit of the vision pass -band is 
quite sharply pronounced, and the slope of the 
fall -off at the upper end is such that there is a 6dB 
(2:1) drop in response from the top of the curve to 
the carrier frequency. 

This is only possible by accurate tuning of the 
intermediate frequency transformers -and to obtain 
the sharp dip, the sound rejectors. 

SOUND REJECTORS 

Before attempting alignment of a set for which no 
data is available, these sound rejectors must be 
identified. They are not always obvious, and if it is 
suspected that tuned circuits have been altered, a 
detailed analysis of the circuit may be needed. 

As a guide, the skeleton circuits of Fig. 2, show 
some of the methods by which various manu- 
facturers achieved the end of preventing the vision 
intermediate frequencies from entering the sound 
channel, and trapping the sound i.f. from the vision 
circuits. 

The efficiency of these circuits, and their number, 
often result in an accentuation of the vision 
response curve, a peaking at the point marked P 
in Fig. 1(b), but more often the curve will be found 
to shoulder off more gently as shown dotted in the 
same diagram. 

An important part of the i.f. circuitry in any set 
is the sound take -off, which may be capacitive, as in 
Fig. 2(a), or inductive, 2(b), at a point just after 
the mixer. This, in practice, is usually the output 
from the tuner unit. 

If the signal generator is connected to the mixer 
grid, at a test point that is generally to be found 
adjácent to the frequency changer valve, and a 
meter connected in the output of the vision channel, 
by one of the methods suggested in Fig. 3, these 
rejector and take -off circuits should . be tuned as 
follows. 

CAPACITIVE TAKE -OFF 

Inject a signal at the sound frequency, strong 
enough to give a reading on the output meter. 
Tune L1 for the minimum reading. Two dips are 
possible: one of these is that giving the maximum 
sound output, the other, while giving increased 
sound response, should give the correct rejection of 
sound frequencies from the vision channel. The 
latter is the required tuning point. L2 is then 
-tuned for maximum output at the vision frequency. 

Muy, 1963 

Fig. 2a (above)- Capacitive sound take -off circuit. 

Fig. 2b (below)- Inductive sound take -off circuit. 

H T.+ 

INDUCTIVE TAKE -OFF 

The second circuit (b), is rather more compli- 
cated, though basically the same in principle. L3 is 
the coupling coil, which should be tuned for 
minimum response on the vision channel output 
meter at the sound frequency. L4 is the vision 
coupling coil, which tunes to a frequency toward 
the upper end of the vision pass -band, and L5 and 
L6 are the sound input circuit, tuned to maximum 
sound output at the sound frequency. 

Absorption circuits may be found consisting of 
a " closed loop " which absorbs energy at the 
required rejector frequency Fig. 2(d). 

The take -off may be at a later stage as in (c), 
where the coupling to the sound stages is between 
two vision i.f. valves and requires a double -tuned 
transformer flanked by two tuned coils. The coils 
are tuned to vision frequencies, but L7 is tuned to 
give minimum output at the sound frequency 
whereas L8 is tuned for maximum sound. 

It is often difficult to identify these windings, 
without recourse to a circuit diagram and continuity 
tests, but if the correct tuning is not made, it is 
almost impossible to eliminate sound -on- vision. 

In the foregoing notes, reference has been made 
to the " vision " and " sound " frequencies. These 
are, of course, the intermediate frequencies 
determined by the setting of the local oscillator with 
relation to the incoming carrier frequency. 

It is not proposed to go into great detail here on 
this subject, and the reader is referred to the 
Practical Television Data Chart, given free with 
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the October 1962 issue, reprints of which are 
available for 7s. 6d. Among a host of useful data, 
there will be found a table of channel frequencies, 
and other tables giving relevant information on all 
television stations. 

STANDARD I.F. 

Intermediate frequencies are a different problem, 
for over the years there have been many variations 
by manufacturers, although a " standard " has now 
been agreed upon, 38.15Mc/s for sound and 
34.65Mc/s for vision. 

The local oscillator is above the carrier frequency 
in both cases. 

If there is any doubt as to the i.f. employed on a 
particular receiver, first connect the signal generator 
to the frequency changer grid -or couple it to the 
mixer valve by a coil made from three or four turns 
of stiff wire wound around the valve envelope - 
and inject a modulated signal at the suspected sound 
i.f., sweeping the generator tuning over the scale 
until maximum response is heard from the loud- 
speaker. 

Note the frequency reading, then subtract 
3.5Mc /s from this and inject the new frequency, 
but this time note the modulation of the c.r.t. 
screen or take a meter reading as in Fig. 3. Even 
if the receiver has been badly misaligned, it should 
be obvious whether the vision frequency is above 
or below the sound. 

Patient probing in this manner can tell the 
operator a lot -even about a receiver completely 
unknown to him. 

CONNECTING THE GENERATOR 

The usual precautions regarding safety must be 
taken when connecting these instruments. No direct 
earth connections must be made to the chassis of 
an a.c. -d.c. set. The signal generator should be con- 
nected via isolating capacitors, which can be 
0.001µF paper, or ceramic, and of at least 350V 
working. 

If an isolating transformer is employed for mains 
supply, a direct chassis connection from the 
screened outer of the signal generator lead can be 
used, but it is still advisable to retain the coupling 
capacitor in the " hot " lead. A dummy aerial is 
not required for i.f. alignment; output impedance of 
the signal generator is normally 75i2. 

The input signal may need to be fairly high at 

Figs. 2c and d- Absorption sound take -off circuits. 

H.T.+ 

D.C. volt meter 

o 

Video 
output 
valve 

H.T.+ CRT 

Video O 
output 
valve 
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H:L+ 

+ 

Mifli- 
ammeter 

Video 
output 

H 
valve 

resistance 
D.C. 

voltmeter 

(a) (b) (c) 
Fig. 3-,--Alternative methods of obtaining video output 

indications. 

first, in order to force a signal through the mis- 
aligned circuits, but as meter readings are obtained, 
reduce the input signal level to as low a value as is 
consistent with accurate indications on the meter 
scale, to prevent the a.g.c. circuits from coming into 
operation. 

A.G.C. INOPERATIVE 
The effect of the a.g.c. circuit is to damp down 

the response, allowing considerable mis- tuning, and 
an overall decrease in vision channel gain. It is 
therefore advisable to render the a.g.c. inoperative, 
either by disconnection (and shunting with a similar 
load), in the case of mean -level a.g.c. systems, or by 
applying a " backing -off voltage " where gated or 
keyed systems have been incorporated. 

A backing -off voltage is obtained by fitting a 
couple of wander leads and clips to a suitable bat- 
tery and then applying the negative lead to the 
chassis and the positive to that part of a.g.c. circuit 
nearest the last point of coupling, say at the lower 
end of the grid isolating resistor of a vision i.f. 
amplifier. 

An indication of the voltage required can be 
gained by injecting a strong signal and measuring 
the negative voltage at this point, then arranging 
a suitable external positive source to counteract it. 

The output meter for vision response can be con- 
nected across the video load, as at Fig. 3(a), when a 
reading of about 20V would indicate peak white, 
this reading being the d.c. variation increasing with 
the signal level. 

Alternatively, where a cathode modulated c.r.t. 
system is employed the output meter can be 
coupled to give a direct indication of cathode voltage 
at the tube base. 

This is a convenient point of connection, but it 
should be remembered that an increase in vision 
signal will produce a decrease in cathode voltage. 
Care must be taken not to damp the video circuits, 
and therefore a high resistance voltmeter is 
imperative and short connecting leads should be 
used. This connection is shown in Fig. 3(b). 

-continued on page 369 
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CONVERTING TO BATTERY OPERATION 

The following article 
describes the conver- 
sion of two specific 
television receivers to 
operate from 12V 
batteries. Other recei- 
vers could be con- 
verted, using the same 
basic principles. 

by 

J. C. Boylan 

those who have not access to a mains 1 electricity supply, a battery operated television 
receiver has certain attractions. The success- 

ful conversion of a mains receiver to run from 12V 
batteries presents an interesting problem, which 
the writer attempted, working on Bush TV22 and 
TV24C receivers. The following notes apply 
specifically to these two sets, but the general 
principles could be applied to most receivers. 

The essential object was to achieve a low con- 
sumption, not only to give longer viewing per 

CRT ECL80 PLB3 Main deck 

V1 

EF80 PY81 

charge and to give more even performance during 
viewing, but to conserve the batteries. As a general 
rule, a lead acid battery should be discharged at a 
ten hour rate; a 40A hour battery should discharge 
at about 4A. Mains operated receivers use upwards 
of 120W, which would require more than a l0A 
consumption with 100% conversion from a 12V 
supply. 

The direct conversion of 12V to mains voltage 
was considered uneconomic. Two approaches were 
made in tackling the work, the heater supply for the 
valves, and a matched h.t. power supply. 

PL81 PY82 

V5 V4 V7 

=Pins 3 and 4 
of 5 pin socket 

Receiver deck 
EB91 EB91 EF80 EF80 EF80 EF80 

V6 V10 

Fig. Ib (right) -The revised heater 
system using a series- borallel arrange- 
ment. VI. VS, V4 (main deck) and 
VI, V2 (receiver deck) are substitute 
types. Two extra resistors are used - 
one in series with the 6AK6 and one to 
balance the two sections of the heater 

system. 

PCC84 PCF80 EF80 EF8O 

V1 V2 

CRT 5 
5A 
fuse 

12V 

EFBO 

ECL80 6AK6 

EF80 

Fig. la (left) -The heater system of 
the TV24C before conversion in a 
series chain. Valves requiring replace- 
ment are given their original circuit 
reference. The rectifier V7 (PY82) is 

removed. 

Main deck EF80 6U4 EL81 

V1 40fl 

EFBO 

ipin 3 

V5 V4 Balance 
resisto 
approx. 

40017 

Receiver 
v 

deck 1 
EFBO -i- ECC84 ECF80 EF80 EF8O 
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Valve Heater Supply 
On a Bush model TV24C, the 

removal, replacement and substitu- 
tion of the series wired valves was 
made as shown in the table. Eight 
valves and the tube remained, the 
remainder being changed to 6V 
valves if required. 

Receiver Deck 
V1 PCC84 replaced by ECC84 

Same base. 
V2 PCF80 replaced by ECF80 

Same base. 
V6, V10 EB91 replaced by four 

0A81 germanium diodes. Same 
bases (see text). 

Main Deck 
VI PL83 replaced by 6AK6 

B7G base. 
V4 PL81 replaced by EL81 

Same base. 
V5 PY81 replaced by 6U4 

I.O. base. 
V7 PY82 removed. 

Valve heaters on the receiver 
deck were wired in parallel, one 
side being earthed to the chassis, 
the other to pin 3 of the 5 -pin 
socket. The current requirement 
for these valves is (ECC84) 0.335A, 
(ECF80) 0.43A, (EF80) 6 x 0.3A, a total of 2.565A. 

The main deck valve and tube heaters, with the 
exception of the EF80 and 6AK6, were also wired 
in parallel, one side being connected to the switch, 
the other to the 5 -pin socket (pin 3). These valves 
take (ECL80) 0.3A, (EL81) 1.05A, (6U4) 1.2A, and 
the tube 0.3A, a total of 2.85A. 

The EF80 valve was wired between pin 3 and 
earth, so that the receiver deck load is increased by 
0.3A to 2.865. By putting 12V across the heater 
supply the two halves of the circuit were accurately 
matched. In theory, a 400f2 resistor is indicated but, 
due to tolerances in the valves the trial- and -error 
method was more practical. 

The 6AK6 valve was wired in series with a 4052 
resistor across the 12V supply. 

The valveholder used as a replacement for the 
original PY81 was of the best quality, and was 
mounted on a light alloy bridge over the old valve - 
holder cut -out to minimise the risk of an h.t. short. 
The negative lead of the 12V heater supply, which 
should be as heavy and as short as possible to 
reduce voltage drop, is connected to the chassis of 
the receiver. The positive lead, to which also is 
joined the negative lead from the power pack, is 
taken through a 5A fuse and one set of points in the 
volume control switch to the main deck heaters. 

The crystal diodes were simply fitted by turning 
back and twisting the wire ends and inserting them 
into sockets 1 (Red), 1 and 5 (Red), 2 of the two 
valveholders from which the EB91 (V10) had been 
removed. 

PRACTICAL TELEVISION 

Vibrator 

0 09 

000060000 

-0990000 
'000006000 +. 

349 

H-T. -- 
._f 

3 -pin 
cono. 

Vibrator 

s 
Fig. 2 -12V vibratory power unit -part ofZA21531, Power Supply and 
Amplifier Unit No. I. The chokes and capacitors are not shown. A 

photograph of the converted unit is shown in the heading. 

It is emphasised that the correct balancing of the 
two halves of the heater circuit is essential. The 
only trouble experienced in this part of the con- 
version was either low signal input or loss of e.h.t. 
and resultant picture, depending on which half of 
the heater circuit was low. 

H.T. Power Supply 
Two types of " surplus " power packs were 

available at the time the conversion was -attempted, 
a small 12V vibrator unit fitted as part of ZA21531, 
Power Supply and Amplifier Unit No. 1, and a 
larger and more robust pack ZA29770 Vibratory 
Power Unit No. 9 for the PCR3. 

The first has an output of about 110V 60mA, and 
by careful fitting the two units were accommodated 
in the one case, with the outputs series connected. 
Four units in two cases were sufficient to operate 
the receiver. The arrangement is shown in Fig. 2. 

It was later found that the current taken by the 
power pack was considerably reduced by feeding 
the two transformers in the one case from the one 
vibrator. The output chokes were removed as un- 
necessary; with an input of 3 -4A, the h.t. was 
found to be satisfactory. 

The positive of the 12V supply to the power pack 
was connected to the power pack chassis, while 
the negative was taken to the power pack switch, 
and to the receiver chassis. The h.t. negative was 
connected to the power pack chassis, the h.t. 
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positive going to the original 
smoothing section on the receiver. 
Tests showed that the resistors 
were not required and the supply 
was taken direct to the smoothing 
capacitor. 

The No. 9 power pack presented 
a different problem in that the 
output was excessive and the 
battery drain consequently too 
high. An immediate but un- 
economic solution was the fitting 
of a dropping resistance in the 
supply lead. 

Second Transformer 
A more satisfactory but involved 

method was the installation of a 
second transformer and rectifying 
bridge to work with the single 
vibrator. This entailed the removal 
of .the cover to the transformer, the 
identification of the primary centre 
tap, which consisted of two twisted 
leads, and the separation and 
insulation of them. The judicious 
use of a small blow lamp and much 
patience was necessary for this 
work. 

In this power pack, both the 
input and output chokes were 
found to be redundant. The second 
transformer and rectifier just fitted 
within the case. The final arrangement is shown in 
Fig. 3. The two leads from the primary of the first 
transformer were connected to the split centre tap 

May, 1963 

The vibratory power unit No. 9 after modification, showing the fitting 
of the additional transformer and rectifier. 

12V Input 

-o-1 

of the second transformer, while the primary ends 
of this were connected to the vibrator points, from 
which the first leads were removed. 

The secondaries of the trans- 
formers were connected to their 

Vibrator 
FAWMt- 

ó . 

Additional 
rectifier and 
transformer 
with split 
centre -tap. 

'00060000006 

-0000 9000 

HT.- 

H.T.+ 

output 

Heater +ve 
if one 12V 
battery 
is used. 

Fig. 3 -The modification of a Type No. 9 vibratory power unit by the 
addition of on extra transformer and rectifier. 

individual rectifiers, the outputs 
being paralleled. The negative h.t. 
was wired to the chassis which, like 
the previous pack is at positive 
supply potential, the negative supply 
going to the switch and receiver. 

The fact that the power pack 
chassis and the receiver chassis are 
at a 12V potential difference should 
be borne in mind when installing 
the units. 

Total Consumption 

The heater supply takes less than 
3A while the power packs of either 
type take 3 -4A; this maximum 
total of 7A represents a power dis- 
sipation of 84W, which is two thirds 
of that at which the receivers are 
rated. With average batteries this 
should give viewing up to seven 
hours. Nor is it necessary to use 
two batteries. A large capacity 
nickel iron battery with 12 cells, can 
be conected direct to the power 
pack (positive chassis) and an extra 
lead run from the chassis to the 
heater supply connection on the - continued on page 354 
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"quick- testing" the 

EF80 THIS INSTRUMENT WILL QUICKLY GRADE 
THE QUALITY OF THIS UBIQUITOUS 

VALVE 

THE simple piece of apparatus about to be 
described, was assembled by the author as 
a result of the need quickly to check the per- 

formance of a number of EF80 valves. These 
valves are very widely used in the r.f. and i.f. 
stages of television receivers, and also as sync 
separators, oscillators, etc., in both commercial 
and home constructed designs. 

Being widely obtainable from advertisers in this 
magazine, both as "new surplus" and "ex 
equipment" at attractive prices, EF80 valves are 
in constant demand as replacements or for new 
construction purposes. Naturally valves obtained 
on the surplus market, or from the stripping of 
old receivers, may vary very considerably in per- 
formance, and some means of sorting out the 
"good ", "fair" and "reject" specimens is extremely 
valuable to the enthusiast. 

The "goodness" of a valve is best determined 
by its "slope" (gm) in terms of mA /V under 
actual working conditions. 

Multimeter 
O -25mA 

R1 
150 

R2 
15k 

R3 
15k 

Sia 

1,3 

R4 

O 
1ó _ HT+ 

Cl 
+oBYF + 
- C2 - 

6y F 

IR5 200V 
10k 40mA 
5W 

Lt 

10H 

BY J. B. WILLMOTT 

For the benefit of the beginner to whom the 
above statement may be meaningless, it can be 
briefly said that the efficiency of a valve as an 
amplifier is determined by the amount of change 
in anode current resulting from a given change 
in grid bias voltage, usually expressed in terms of 
"milliamps per volt ". This is, of course, the 
principle under which the elaborate and highly 
accurate (and expensive!) commercial valve testers 
work; these instruments must of course cater for 
an innumerable number of valves types, with their 
multiplicity of valveholders and different require- 
ments in respect of heater voltages, etc. 

Description of the Tester 

All that was required by the author was a means 
of quick comparison between various EF80 valves, 
an actual reading of "gm" in terms of "mA /V" 
not being necessary. The readings obtained from 
a brand new valve were recorded and used as a 
standard for comparison purposes, the other 
EF80's in the spares box (or subsequently 
acquired) were then graded "good" or "fair ", and 
the remainder consigned to the dustbin. Valves 
graded "good" were then reserved for use as 

-KM RI 

TI 
a a 

40012 

6.3Vg 

Sic 

4 

AC. maire 

Fig. I -Ihe circuit diagram of 
the unit. The switch SI is 
shown in the "off" position. 
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Fig. 2 -The chassis drilling. 

frequency changer r.f. or vision i.f. or video output 
stages. Those graded "fair" can then be used 
in positions where a slight loss in efficiency can 
be tolerated, such as sound i.f. or sync separator 
stages. 

The requirements of the instrument to be con- 
structed are therefore a comparative reading of 
the change in combined anode and screen grid 
current resulting from a change in grid bias volt- 
age by a predetermined amount (within the normal 
working limits of the valve type in question). The 
workshop multimeter, set to a suitable range (e.g. 
0 - 25mA), is connected to a socket at the rear 
of the instrument, and thus the cost of a "built -in" 
indicating meter is avoided. 

Naturally, if a suitable spare milliammeter is 
available, together with the necessary shunt 
resistor to enable the desired range to be covered, 
its incorporation would make the unit self - 
contained. A further refinement would be the 
fitting of a suitable scale engraved "good ", "fair" 
or "reject" once these readings had been estab- 
lished as a result of testing a number of valves. 
However, in the interests of keeping cost to a 
minimum, the use of the normal bench multimeter 
is perfectly satisfactory, and a small card showing 
the readings to be expected from each "category" 
of EF80 can be compiled and kept with the instru- 
ment for reference as required. 

The Circuit Explained 

Possibly the most interesting feature of the 
circuit employed (see Fig. 1) is the action of the 
function switch Si (a /b /c). This is a 3 -pole 
4 -way rotary switch, and is so wired that the 
following sequence of operations takes place as a 

result of clockwise rotation: 
Position 1. "OFF." The mains supply to 

primary of T1 is broken, and also the h.t. supply 
line to the anode of the valve under test, while 
the control grid of the valve is connected to the 
top of R1. Thus in this position the valve is near 
anode current cut -off point by reason of full grid 
bias (some 12V on the prototype) when h.t. 
current is applied on turning switch to position 2. 

Position 2. "WARM UP AND CHECK." 
Mains supply switched on to primary of Ti and 
h.t. circuit made to anode and screen grid via 
limiting resistor R4. As soon as the valve heater 
reaches operating temperature, a small anode 
current flow will be registered on the meter, this 
will be some 5mA or less. 

Should the valve have internal electrode shorts, 
between grid and cathode or suppressor grid and 
screen grid for example, a very heavy current 
would flow through the indicating meter (with 
risk of damage to the movement) were it not for 
the preliminary "check" made in this position with 
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Fig. 3 -The above- chassis layout. 

maximum bias and anode current limiting resistor 
in circuit. If all is well, switch is then turned 
to position 3. 

Position 3. "TEST A." Grid bias now reduced 
to approximately 3V, and the anode and screen 
grid are now connected direct to the h.t. supply. 
The meter reading will rise to about 20mA for 
a good valve. 

1H.T+ To MI To TI 
+ve prl. 

Fig. 4- Connections to 
the "function- switch." 

Function Si 
Switch 

10 Ac. 
main s 

To C1,L1 
and sec. To VI To 
of TI pin 2 chassis 

Position 4. "TEST B." Grid bias is now 
further reduced to approximately 1.5V, and the 
meter reading will rise to about 25mA for a good 
valve. 

The difference between readings "Test A" and 
"Test B" then represent an indication of the 
"goodness" of the valve under test. 

In order to maintain the h.t. voltage, and the 
total bias voltage developed across the smoothing 
choke Li, which is placed in the h.t. negative, 
return for this purpose, within reasonably stable 
limits, a bleeder resistor R5 of 10kí2 5W (a 
wirewound component) is connected across the 
h.t. supply. As this component dissipates a certain 
amount of heat, it is best mounted above the 
chassis. In the prototype, this was done by pass- 
ing a long 6B.A. bolt down the hollow centre of 
the resistor, and securing the component vertically 
above the chassis as shown in the plan view 
Fig. 3. 

Building the Tester 
Actual construction of the unit is extremely 

Tags marked M.C. denote earthing 
connections to chassis. 

To Sic 

To 2,3.4 on sic 
To 1,2 MCa on Sta 

6.3V heaters 

ìlb 

o3.4on' 
lb and R4 To MR1 

+ve 
and R5 

_ 

Fig. 5 -The underchassis wiring 
diagram and component layout. 
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COMPONENTS LIST 
Resistors: 

RI I50kr2 5% ¡W R4 I00ki2 I W 
R2 I5kf 5% ¡W R5 I0kS1 5W wire - 
R3 15kí2 5% ¡W wound 

Capacitors: 
CI 8µF electrolytic 350V 
C2 8µF electrolytic 350V 

Other Components: 
LI Smoothing choke I0H 40052 
MI See text 
MRI Metal rectifier 250V 40mA 
SI 3 -pole, 4 -way rotary switch 
TI Mains transformer. Miniature type with 

230V 40mA and 6.3V IA secondaries 

Miscellaneous: 
One B9A valveholder. Non -reversible 2 -pin 
plug and socket. Wander plugs or spade ter- 
minals. Three 3 -way tagstrips. Pointer type 
control knob. Rubber grommets. Nuts and 
bolts, solder tags, sleeving, etc. Chassis 7in. x 
5in. x tin. approximately. 

simple, and considerable latitude in layout or 
choice of actual components is permissible; a small 
mains transformer giving approximately 230V at 
40mA, plus 6.3V at 0.3A at least meets the 
requirements for Tl. The choke Ll should have 
a rating of 40mA and a d.c. resistance of about 
400 ohms. The metal rectifier MR1 should have 
a rating of not less than 250V 40mA. The two 
filter capacitors Cl and C2 must be separate 
tubular type electrolytics of at least 350V working. 
A dual 8 + 8 component cannot be used, as 
separate negative connections are essential for this 
circuit. R1, R2 and R3 should be high stability 
close tolerance resistors (5% or better), otherwise 
considerable "drift" in readings will be experi- 
enced during the tests, which will render such 
readings meaningless. 

Fig 2. shows the drilling plan used in the 
original, and the under -chassis layout is given in 
Fig. 5. Full connection data for the function 
switch is given in Fig. 4. 

Note the connections to the "thick" and "thin" 
sockets of the meter connecting panel on the rear 
chassis runner, and to its corresponding plug. To 
avoid any danger of wrong connections to the 
external indicating meter, the lead which goes to 
the thick plug should be of red flex (and be con- 
nected to meter positive), and that to the thin 
plug should be of black flex (and therefore con- 
nected to meter negative). 

The use of tagstrips to form anchorage for the 
incoming mains supply lead, and for the termina- 
tions of the capacitors Cl and C2 should be noted. 
Apart from the foregoing, the only points to be 
observed in assembly and wiring are the usual 
instructions to keep wiring as short and direct as 
possible, and to ensure that the leads carrying the 
a.c. valve heater supply are pressed close down 
to the chassis surface, and as far away as possible 
from connections to the control grid (pin 2) of 
the valveholder. ni 

May, 1963 

Converting to Battery Operation 
-- continued from page 350 

receiver. The additional voltage available from the 
battery compensates for the voltage drop which 
occurs due to the power pack. A 12V lead acid 
battery could also be used, more especially if the 
leads are kept short and an independent supply is 
taken direct from the battery to the receiver heater 
supply. 

To compensate for the undoubted underrunning 
of the receiver and the consequental lower sensi- 
tivity and gain, it is most important that the best 
possible aerial should be used. 

Converting the TV22 Receiver 

The conversion of the Bush TV22 was performed 
along similar lines to those already described for 
the TV24C. 

In the case of the TV22, the receiver deck had 
seven EF80/91 valves in parallel requiring 21A in 
all, while the main deck current amounted to two 
ECL80 at 0.3A, one EL38 (replacement for the 
PL38) at 1.4A and the c.r.t. at 0.3A; a total con- 
sumption of 2.3A. 

A push -pull transistor amplifier was fitted in the 
place of the PL33, and a silicon rectifier with bal- 
last resistor as substitute for the efficiency diode half 
of the PL30, the other of this valve the h.t. rectifier 
no longer being required. 

This receiver, with its reduced consumption, 
could comfortably operate from a 12V battery, and 
by the addition of an ITV tuner, of the type now 
being advertised at a give -away price, fitted with 
PCC84 and PCF80 valves with series resistors in 
the heater supply, which for further economy could 
be off when on Band I -makes a more 
convenient and attractive set for the caravan 
user. 

PRACTICAL WIRELESS 
Main Contents of the May issue 

DOUBLE CONVERSION 

COMMUNICATIONS RECEIVER 

TWIN -UNIT TWO 

SEMICONDUCTORS 

A.M. -F.M. TUNER UNIT 

TEST GEAR TECHNIQUES 

FITTING AN EARPHONE 

A SIMPLE B.F.O. UNIT 

MAKING TIN PLATE CHASSIS 

A MINIATURE TEST OSCILLATOR 

GEIGER COUNTER DIGITAL REGISTER 

plus regular features 
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'CATHODRAY' 
VISCONOL CAPACITORS 
for the most stringent conditions 

The Visconol' Process -exclusive to T.C.C. -means greater 
dependability and a longer useful life than ever before. It is the 
answer by the T.C.C. research engineers to the insistent demand for 
condensers which will stand up to higher and still higher voltages. 
A selection from the range is given below. Features include: low 
power factor; complete dielectric stability; resistant to voltage 
surges; ample rating at higher temperatures; proof against break- 
down or Rash -over. Full details on request. 

Cap. 
in 11F. 

Max. Wkg. 
at 60'C. 

Dimeno. (Overall) 
T.C.C. 

Type No. 
Price 

Length Dia. 

01005 25000 5'} I} CP57HOO 18'- 
0E01 6000 21 }s CPS5QO 6'- 
0 001 12500 3 1.4 CP56VO 101 - 
0.001 20000 21 IA CP56G00 10'- 
0 002 18000 544 I} C P57 X 0 181- 
0.01 6000 3 1a' CP56Q0 10'- 
002 12500 61 2 CP58V0 20f- 
015 6000 541 11 CP57QO 18'- 
0.1 7000 61 2 CP58QO 20r- 
0.25 1000 3 IA CP56V 10f- 

THE TELEGRAPH CONDENSER CO. LTD. 
RADIO DIVISION: NORTH ACTON . LONDON . W.3 Tel: ACORN 0061 

HUGE PURCHASE OF BRAND NEW 

CATHODE RAY TUBES 

AT RIDICULOUS PRICES 

12 inch Types Price from 29 6 

16 inch Types T900, T901 and T901 396 
17 inch Types 396 
21 inch Types 79,6 

CARRIAGE AND INSURANCE 15f- EACH EXTRA 

Let us know your requirements and we will be pleased to quote 

ALL BRAND NEW, BY FAMOUS MANUFACTURER 
Must be sold to make room for new stocks. 

33 TOTTENHAM COURT LASKY'S RADIO ROAD, W.I. 2 mins. Oxford 
Street. Nearest Stn.: Goodge 207 EDGWARE ROAD, LONDON, W.2 
Street. MUSeum 2605. Few yards from Praed Street. PADdington 3271 2 

80TH ADDRESSES OPEN ALL DAY SATURDAY. Close I p.m. Thursday. 
Please address all Mail Ord rs to Dept. W. at above Edgware Road address. 

152 3 FLEET STREET 
LONDON, E.C.4. 

FLEet 2833 Open all day 
Thursday. 

Closed I p.m. Saturday. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS 

EXPRESS SERVICE:: 
C.O.D. ORDERS RECEIVED BY 6.30 P.Y. EITHER 38 CHALCOT RD., LONDON, N.W.I 
32 LETTER, PHONE, OR WIRE. DESPATCHED Nearest tube PRlmrose 

SAME AFTERNOON. Chalk Farm 9090 

MOLLARD BY100 
MIDGET SILICON RECTIFIERS 

Output 250v at f amp. 
No larger than a shirt button! - 8/- each. 

OA2 15/- 00(17 7/6 6E0G 5/- 
OB2 17/8 6.467 8/- 6625 19/5 
OZ4 5/- 601u7 4/- 01,1 15/- 
105 6/- 5.4515 8/816L6G 7/6 
3A7GT I2/- 64(15 7/6 6L7(4T 7/8 
105 12/6 6AT6 5/8'6L77 9/- 
1D6 9/6 601:6 10/- 01418 13/- 201)1 14/11 
1G0 61- 61056 6/- 61,1)20 15/7 201,2 15/- 
1H5GT 10/8 0I1E6 6/- 6P28 25/11 201,1 15/- 
11.4 8/- 61)H6 8/- 6417G 6/. 201'1 25/11 
OLDS 5/- 610.16 6/- 6117G 10/. 20P3 22/8 
11,X5 5/- 0E4470 22/6 08.17 5/- 201'4 23/3 
1N5UT 10/8 97 9/- 61'5G 7/6 201'7 22/8 
1R5 5/8 lib RM 18/4 6V6G 9/8 25210 11/8 
184 9/- W0 10/6 6X4 4/6 27817 25/11 
105 4/8 ,.ßW7 5/- 6X5GT 5/- 3M:1 7/8 
1T4 3/',604 5/- 6 701:2 10/- 704215 121- 
115 5/8 61 5 6I0 71)7 8/8 301'.5 6/- 
304 6/-16' 6/6 71:7 8/- 30F1:1 9/6 
eA5 10/6.6' 9 13/6 71-'6 8/- 30(l,1'312/0 
3117 12/8 '0'17 10/6 .-117 8/- 3111,1 7/- 
31)6 5/-161 DH 7/6 75'4 7/6 001.16 9/- 
3Q4 7/8'67 \P4 24/- 91)W614/11 :10(4 16/- 
3115GT 9/8 6P1 10/- 12/6 :In1'12 7/6 
304 6/- 6(1117 7/-' 1002 25/11 3111,L1 9/6 
3V4 7/6 6P13 10/- IOFI 10/- 301.1,13 10/6 
5R4GY 17/8 61"23 10/8 101-D7115/7 
5(140 4/6 '.1`24 9/6 10113 15/- 
5V4G 10/- 51233 7/6 10114 18/9 
51'3 5/6 03013 5/- 12A(76 14/11 

12 A 1)618/10 
12AE0 12/3 

12RE6 9/- 901'1 161 
1211117 16/8 9011i 37/6 
12E1 17/6 907 V 42/ 
12145 17/6 15082 16/6 
191(0 10/6 807 8/ 
19111 10/- 5763 7/8 

7473 5/- 
07.31 10/- 
AZ41 12/3 
1470 9/- 
01.33 1879 
(:5"31 11/- 
DAC32 10/6 
11A9'91 4/6 
001098 /- 
0041 13/7 
1)P':13 10/6 
DF66 15/- 
1)F91. 8/- 
01,96 7/6 
1) F97 
01.463 
0E33 
D 1i91 
1)R9'2 
D l 9ei 
1)1,33 
11L66 
191400 
171472 

.UL9'2 
5005 10/- DL94 

I2A117 8/- 50L60T10/- D1496 
12A068 12/6 63A2 16/- 1)5170 
12.44T6 7/0 904(1 87/6 04171 
12B06 8/- 9n61' 87/6 11Y86 

E096' 

5Z3 19/S 6 11ì 8/. 
5240 9/- 0.17n 4/8 
607 10/6 617GT 10/6 
6A8 9/- H671. /- 
6AC7 4/- K7(11' 6/- 
6AG5 5/61,i1:01.'í' 10/6 

30PL14 21/4 
75LOGT 9/6 
35W4 7/6 
35Z4GT 6/- 
357,5GT 9/- 

terms of business: -Cash with order or C.O.D. only. 
Ordere over £3 poetipaoking free. Orders below 
£3 poet /packing charges 6d. per item. C.O.D. 2 
extra. Any parcel insured against damage in transit 
for only 6d. extra. We are open for shoppers 
Mon. -Fri. 8.30 -5.30. Oats. 8.:10 -1 p.m. 

b 0RC50 9/ I:1 ,11 1/6 11101 10/8 43 06.' 18/- 'l'41 9/- L01.82 9/6 0079 3/- 
EA h'12 9/ EP 10 15/ II 0107 16/10 1 C89 8/8 T5869' 13/- O1.1,9318/11 0061 3/- 
1,1...4 2/6 El- I I 8I I5..1. 1/ PCC 1' 12 14 8/6 11F41. 9/- 00,6 4/- 
141141 8/6 Ill 7:! 10/- 1.1.,I 7/6 '('1,40 7/6 C10 10/-I0F42 12/6 11091 3/- 
411431 4/. 1,1:.n;:1 7/. 1:1':1 14/7 PCFB- 7/- 1-i9 48/6 I' ES0 10/6 0.495 3/6 
ED, J3 5/- ha'301E1 5/-1E1 '4 18/2 PCF84 16/2 122 8/-; 17E4,5 9/- 00210 9/6 
E1u41 8/- 1:17:; 10/6 F:506 7/4 1IF66 9/8 (2 29/1.L.F86 13/0 09211 13/6 

5/- 1.:719 8/6 FC1.82 8/- I 23 1519 I;F85 8/- O11iW ó6/^ 
1:1t1'00 8/- El'x.5 6/- I.211 1/- 19C1.83 9/6 I.;2'i 9/-.LL41 10/8 
EBI'83 13/7 h+a 7/6 02.51i 6/- P0L"4 7/6 I :al 11/6 I:L44 25/11 
ERF89 9/6 I:F,:) 9/- 1:741. 6/- P111,85 10/- 1.3;i 29/1 01.46 14/6 
E070 12/6 El I/ 3/6 1;Z:+0 91- PCL86 16/2 I 35 29/1 01,64 8/6 
El '91 27/6 1:1'12 3/61./.:c 10/. l'C1.60 21/4 I117 32/411-'514 17/9 
EC92 11/8 111'97 13/- 1t271 14/. PE5146 4/8 145 15/61115174 16/10 
P.003423/11'E(!" 13/- 115 709 29/1 l'L38 18/9 I 70 6/- 1)5)00 14/11 
E1$735 8/6 E0103 18/2 HVR2 10/- (L:16 10/- I 191 14/7 1iYIN 18/2 
E(x740 17/6 1:1.104 9/6 6T3:IC 8/- PL38 25/11 I.:!9l 16/2 0121 18/2 
F.CC81. 5/- E0064 22/8 IiT36 32/4 l'I,81 8/6 I_;,1 14/- 1-41 6/6 
1.35,82 5/- (1.:1,3 8/6 11T4t 29/1 P142 7/6 I'_'01 19/5I, 6/- D(165 22/6 
EC083 6/6 E1.:+2 5/- ET44 12/8 (1.83 9/- 1 22/-1 YI'13C 7/- tl['66 25/- 

9/- ECC84 7/6 111,37 12/6 ET61 12/6 (LOI 11/1 4:4;1 22/8 5Rlo7 7/ 111'70 8/8 
e/- 1:(Y8.5 7/8 01,:1 151- XT63 7/- ()84 15/2 1:729 14/- I It150 7/- 01.'71 8/6 

12/- E11'88 21/- 1:1.110 17/- ICT66 15/- (X4 10/6 I 104 8/6 W 107 20/5 (1,72 8/- 
6/6 ECC80725/- I1Li1 9/- 141'81 40/9 PS 32 10/6 I,01. 26/2'1729 19/5 11,'73 16/- 
8/8 1701000 10/6 F.1.12 10/- 6'l'88 43/6 l'Y33 10/6 1&ßC80 9/- 15/- 0(274 8/- 
8/6 E91F'82 10/8 ELM. 16/2 L03 6/- PYMO 8/- 1 A(42 9/8 066 12/6 01.75 8/- 
9/6 ECP80 19/5 fi1,83 19/5 51141.1)612/8 PYäI 6/6 1'1141 12/- X78 26/2'01'76 7/- 

17/8 ECF80420/- E1.84 8/8 511'12/148/- (Y82 6/- 1-11('41 8/6 179 40/9 0077 12/- 
15/- ECH2122/8 EL85 10/6 N37 25/11 PY83 7/6 113(:81 11/- XeIM 29/110078 8/- 
15/- ECH35 8/8 EL86 18/10 S78 29/1 pY88 18/- CB1,80 9/- X109 29/1 0081 8/- 
6/- ECH42 9/6 E1,91 4/- X108 29/1 PZ30 17/8 (1111189 9/6 263 /6I01!82 10/- 
7/8 ECHBI 7l8 F.[,95 10/0 N308 18/1 1110 18/2 (113`84 14/3 266 9/6 0083 6/- 
7/- ECH83 18/7 E7.820 18/2 N339 15/- 14,19 19/5 1'0085 7/8 Transistors 0064 8/6 
7/6 ECH84 14/7 EL821 25/11 P6l 5/6 81'41 3/8 0017M0 13/- awl diodes 01'170 9/8 
9/9 ECL80 7/. ELi'd2 19/6 PC86 14/7 81'01 3/6 01142 9/0 0.470 3/- 00171 10/8 

13/- EC1.82 9/6 ELL80 20/5 P088 18/2 v.02J 27/2 11'1161 9/6 0073 3/- O('l'71 17/6 
30/- E01.83 16/1 EM34 9/8 Y('95 13/- 

E03F 80/- ECI V6 14/7 F7M71 22/8 P097 11/8 
17180F 34/6 b1F30 4/- E5180 9/- PC084 7/- 
I:050 2/- EE'37A 6/61 EM81 9/0 PC085 9/6 

OC19 25/- 
01'22 23/- 
U(26 25/- 
0(-28 17/6 
01.'29 27/6 
01'36 18/- 
0l'36 21/6 
0041 9/. 
0C44 9/3 
Oct; 9/- 

We. also require for prompt cash se dement all 
Lyres of valves. Lase or boxed, but n usl Le new. 

All goods new, bused, and subject to makers' full 
guarantee. We handle first grade goods only, and 
du not sell eeeonds. rejects. nor items stopped from 
new or used equipment. All orders despatched same 
day. Complete catalogue of modern and obsolete 
valves and components with terms of business, Od. 

REBUILT TV TUBES 
With Peak Performance 

AND Economy 

12"-14" from £3. 3.0 

15 " -17" from £3.10.0 

218 from £5.10.0 

Glass charge additional. 

Comprehensive Price List on application. 
Delivery FREE in Lancs. area. 

Processed to a Maximum High Standard and 

are fully Guaranteed for 12 Months. 

VICTOR ELECTRONICS 
SALISBURY STREET WORKS 

BLACKBURN, Lancs. Blakewater 42427 

COMPLETE TELEVISIONS 

{1`4 INCH 100% 
(` 

17 INCH 
uaran- 

1,7.10.0 Gteed. £11.10.0 

12 months' Full Written 
Guarantee. 

Shown working all channels in Shop 
Legs -39,6 per set. 

Personal collection advised, or in- 
sured. Carr. 14ín., 20f -, 17ín. 30, -. 

Part exchange allowance on 
ANYTHING USEFUL 

SPEAKERS 

719 each 

6in.,7in. x 4in. 
Money back 
guaranteed 

Enquire other sizes. Few only. 
Ex. mfd. salvage. P.P. 2,3. 

EXTENSION 1919 SPEAKERS 
2 tone covered cabinet, 6in. 
PM speaker, switch and flex. 
Ideal for kitchen, sick -room. 
etc. P.P. 3(9. 

TELEPHONE 15/6 Pair HANDSETS 
G.P.O. standard pattern. 
House to Workshop, garage, 
inter- office, ecc. Works off 
any small battery. P.P. 4,6. 

Regunned TV TUBES 
21 In. 99,6 17 in. 79,6 

15, 14 and 12ín. -59'6 
GUARANTEED ONE YEAR 

Ins. and Carr. l0'6. 
Add la,- refundable on OLD 
TUBE. IIC' Tubes in Stock. 

Ex Rental TV TUBES 

151- 36 24. 14KP4, 141, 
121, 31 74 and others. 
Set tested. Carr. 5e -. 

VALVES 9d. each. 40-El 
Thousands of Valves available 
P.P. on 1 -4 6d., 12 1,6. 
LATEST LIST (stamp only). 
Condensers. 100 -10, -. New 
Assorted electrolytics and PFs. 

Resistances. 100 -5 / -. Assor- 
ted sizes. watts, grades. 
Variable Pots. 40 -I0, -. New 
TV or Radio. Assorted. P.P. 2,6. 

DUKE & CO. (LONDON) LTD.' 
621'3 Romford Road, Manor Park, E.12 
Liverpool St. -Manor Pk. -10 mies. 

Phone 
ILFord 

6000'1 2 '3 
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TV MICROPHONY 
CAUSES EFFECTS 

ABAD case of picture judder in sympathy with 
the sound accompaniment, which disappears 
completely when the volume control is turned 

right down, is a typical symptom of television 
microphony. 

The basic effect, of course, is sound -on- vision 
interference but the fact that it goes off when the 
sound is turned down signifies conclusively that 
misalignment of the sound rejectors is not 
responsible. It is important to remember this. 

A resounding " clang " from the loudspeaker 
when the channel selector knob on the tuner is 
operated or when the chassis of the tuner or set 
is struck with the handle of a screwdriver is another 
symptom of microphony. Still another takes the 
form of a "howl" from the loudspeaker when the 
fine tuning control is adjusted accurately to the 
sound carrier (i.e., for maximum sound). 

Cause of Microphony 

The essential cause is that vibrations from the 
speaker or cabinet are picked up by a component in 
a " sensitive " part of the circuit and that due to 
the component responding in some way to the 
vibrations, a feedback path is established between 
the component and loudspeaker. 

A typical feedback path is revealed in Fig. I. 
Although this is not directly connected with 
television it at least serves to illustrate basic micro - 
phony. To an ordinary audio amplifier input is 
connected a microphone and to the output a loud- 
speaker. The microphone and loudspeaker are 
orientated so that sound from the loudspeaker is 
picked up by the microphone. 

At low volume level on the amplifier this set -up 
may behave normally; but as soon as the volume 
control is advanced beyond a critical point, depend- 
ing upon the power of the amplifier and the spacing 

Microphone Sound 

In ut Audio 
amplifier 

ut 

Fig. I- Showing basic microphony. A feedback path 
is established partly acoustically from microphone 
to loudspeaker and partly electrically from the 

input to the output of the amplifier. 

CURES 

by O. M. Devonshire 

and acoustical conditions between the microphone 
and loudspeaker, a feedback circuit occurs which is 
partly acoustical and partly electrical. 

Conversion 

Sound from the loudspeaker picked up by the 
microphone is converted into electrical signal and 
applied to the input of the amplifier. After ampli- 
fication this is fed back into the loudspeaker and 
the original sound is endowed with multiple echoes. 
Now if the gain of the amplifier is increased or the 
microphone moved closer to the loudspeaker the 
whole system starts to oscillate on its own. 

Since the feedback is partly acoustical, a howl will 
develop in the loudspeaker, the tone of which is 
governed by the response characteristics of the 
audio system as a whole and by the acoustics of the 
room. If an oscilloscope is connected across the 
amplifier signal circuits, oscillatory signals would 
also be observed here. 

This, then, is the fundamental microphony con- 
cept -often called acoustic feedback or " feedback 
howl " by sound engineers and is well known by 
those who have had dealings with public address 
amplifiers and equipment. 

Valve Microphony 

From this stepping stone we can now see why 
microphony in a television set causes the symptom 
of sound -on- vision . interference. Instead of a 
microphone -which is designed to respond to sound 
and to convert it into electrical signal -a valve often 
acts in the same way. 

All valves are a little " microphonic ", although 
extra special care is now being taken during manu- 
facture to keep the microphony to the lowest 
possible level, but sometimes a fault develops - 
either in the circuit or in the valve -which makes 
the valve much more microphonic than normal. 

This is not to mean that a valve could be put to 
work as a microphone on an audio system, since the 
response to sound vibrations even of the most 
microphonic of valves is many thousands of times 
less than that of a microphone. Nevertheless just 
a small response to sound vibrations is sometimes 
sufficient to cause trouble in certain circuits. 

Changes in characteristics in sympathy with the 
sound or vibrations occur in a microphonic valve, 
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and although these in themselves do not produce a 
corresponding signal voltage, a signal is, neverthe- 
less, produced due to the effect of the changes on 
the circuit. 

For example, vibrations of the electrode structure 
can cause alterations of mutual conductance, anode 
current and inter -electrode capacitances. These 
alterations are fundamental to the working of the 
circuit, which means that amplified signals -at the 
vibration frequency -are created in the output 
circuits. Microphony may thus be considered as 
the production of an interference signal arising 
from mechanical vibration. As the basic effect is 
similar to that of a microphone the term 
"microphony " is used. 

To get back to the case of sound -on- vision inter- 
ference due to a microphonic valve. The frame 
amplifier valve is usually responsible, possibly 
because this has a fairly high value of mutual con- 
ductance and features a rather heavy electrode 
assembly. Also, the valve is invariably in line with, 
and close to the loudspeaker, so that it is subject 
to maximum vibration (Fig. 2). 

The resulting changes in characteristics cause a 
small compression and expansion of the picture in 
sympathy with the sound, and on the picture the 
effect is rather like ordinary sound -on- vision 
(Fig. 3). 

Locating Faulty Valve 

The most conclusive check for valve microphony 
of this nature is to remove the aerial, turn up the 
brightness until a raster is clearly visible on the 
screen and then tap the suspect vision valves with 
the handle of a screwdriver, keeping the hand well 
clear of high -voltage points. The microphonic 
valve will be revealed by the production of hori- 
zontal black bars across the raster when the 
defective one is tapped. 

A form of interference similar to that shown in 

Frame signal 
modulated with 

..sound causing 
interference 

Frame 
timebase 

valve 

Sound 

.1* 

Fig. 2- Showing how the sound -on- vision interference 
symptom is produced by a microphonic frame 

timebase valve. 

Fig. 3 can also be caused by "intensity modulation" 
of the electron beam in the picture tube. Apart 
from picture tube microphony, which can be 
proved by gently tapping the tube neck with the 
handle of a screwdriver while observing the effect 
on the picture, interference from this cause can 
result from microphony in one of the r.f., video or 
vision i.f. valves or even from sympathetic changes 
in the frequency of the local oscillator due to 
sound or other vibrations. 

As an example, the symptom can sometimes be 
exhibited by subjecting the fine tuning control on 
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Fig. 3 - Microphony of the frame amplifier valve 
produces this symptom of dark, horizontal lines 

across the picture. 

the turret to a sharp tap when it is adjusted for 
optimum results on sound and vision. 

_l'o locate the faulty valve here requires the 
receiver to be passing a signal in the usual manner. 
The interference shows up best on a plain, 
unmodulated raster, however, such as the kind that 
is held in lock by the transmission of line and frame 
sync pulses and a little white level, as distinct from 
actual picture signal. Such transmissions are often 
radiated just after or before a programme sequence. 

Vision valves under suspicion should be tapped 
as before, and the valve responsible will produce 
dark and bright horizontal bars across the raster. 
It should be noted that a vision amplifier valve 
which exhibits microphony may work perfectly 
satisfactory in another part of the circuit -in the 
sync separator stage, for instance. It thus pays to 
interchange a vision channel microphonic valve 
with one in a less susceptible circuit. This can save 
money. 

If the valve is associated also with the sound 
channel, apart from the picture symptom a howl 
or ringing noise may also occur on the sound when 
the valve is tapped. Microphony in a valve con - 
cerned only with the sound signal, of course, will 
produce only the sound symptom, leaving the vision 
completely clear. 

Tuner Microphony 

Some old -style turret tuners are prone to micro- 
phonic disturbances, and in some cases the valves 
may not be responsible, even though they may 
appear to be excessively microphonic when a signal 
is tuned in. Actually, it will be found that the' 
whole of the tuner develops a state of microphony 
(only when the tuner is correctly adjusted to a 
transmission) and lines on the picture and ringing 
on sound will result by tapping the tuner -or the 
receiver chassis near to it -at almost any point. 

The first move here is to establish that the valves 
are free from the trouble; if they are not, then 
special attention should be given to the mounting 
of the tuner on the cabinet or chassis. On some 
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sets the tuner is buffered by rubber grommets and, 
when these get hard or perish, vibrations are easily 
transmitted to the tuner with bad results. The 
cure, of course, is to replace the grommets; they 
are readily available. 

The frequency changer -triode -pentode -valve 
or stage is the most affected by microphonic 
troubles. This is because the local oscillator signal 
often becomes modulated with the vibration and 
thus sends the disturbance through the rest of the 
set to be amplified and detected as if it were a 
normal signal. Apart from the modulation taking 
place in the oscillator section of the valve, vibration 
of a component- usually a capacitor -- associated 
with the local oscillator can create almost exactly 
the same conditions (Fig. 4). 

Frequency Change 

The sound vibrations on one of the components 
which control the oscillator frequency causes the 
frequency to change in sympathy with the sound. 
This, in effect, frequency -modulates the oscillator, 
so that after amplification and detection, there is 
superimposed upon the wanted sound signal the 
original vibrations. 

If the feedback from the loudspeaker to the 
responsive component is large enough, conditions 
may exist for sustained feedback, thereby giving 
rise to a microphonic howl due to exactly the same 
conditions as illustrated in Fig. 1. 

A component which has developed microphonic 
tendencies can be located by tapping with the end 
of the handle of an insulated electrician's screw- 
driver, keeping the hand as far away from the 
circuit as possible to minimise hand capacitances 
effects which could suppress the trouble. Note 
that microphony of this kind will only show up 
when the set is tuned dead -on to a carrier -sound 
or vision, whichever the case may be -and for this 
reason some service technicians favour tracing 
microphony with an unmodulated signal applied to 
the set from a signal generator, for then the degree 
of microphony can often be varied to suit the test 
conditions just by altering the level of the applied 
ri. signal. 

Microphonic Joints 

A certain section of the receiver can be afflicted 
by microphonic symptoms as the result of a dry 
joint or bad soldering. The defective area can 
usually be traced by systematic and controlled 
tapping with the handle of a screwdriver. The 
effect of the microphony will vary as the chassis 
and circuits are explored in this manner and when 
the tapping is very close to the defect even the very 
lightest of taps will excite the symptom in great 
vigour and often cause sustained microphony. 

It is thus a matter of reducing the fault area by 
this mechanical means, leading eventually to the 
trial replacement of suspect components or the 
resoldering of suspect joints. Unfortunately there 
is no simpler method yet evolved of tracing and 
clearing trouble of this kind. 

Remember that a screwdriver with an insulated 
handle must be used as the tapping medium, for 
tapping the chassis with metal would cause clicks 

39! 

Fig. 4- Microphony symptoms can arise from the 
exciting vibrations modulating the local oscillator 
in the tuner. This occurs mainly from the sound 
causing a change in one of the components used for 
frequency control of the oscillator in the tuner, as 

this diagram shows. 

and crackles which would over -ride the microphony 
effect. Also, some microphony symptoms show up 
only when the set is passing signal. 

Timebase Troubles 

Line timebase circuits and valves may also 
become microphonic (especially those related to 
flywheel line sync circuits) and the symptom is then 
a horizontal displacement of the picture. The 
maximum displacement of the picture due to this 
cause is given as approximately lmm on a 19in. 
picture tube. 

The vertical displacement due to similar trouble 
in the frame timebase should not exceed one line 
space for vibration frequencies up to lkc /s. 

There are various artifices in current application 
for the prevention or reduction of television micro- 
phony, and these include such things as anti- 
microphonic valves (where the electrode structure 
is firmly fixed and the natural frequencies of the 
electrodes are made as high as practicable), position- 
ing a susceptible valve on a " quiet " part of the 
chassis, isolating the susceptible valve or component 
from vibration by means of resilient mountings or 
acoustical screening, damping to limit the vibration 
at resonant frequences and increasing the natural 
frequency of vibration of the chassis or cabinet by 
local strengthening. 

Replacement 

The experimenter and service technician should 
always have these things in mind if some unusual 
mounting arrangement is encountered, while if the 
trouble occurs on home -made equipment attention 
as above should be considered. Early valves gave 
quite a bit of trouble from microphony but most 
modern ones are designed to be anti-microphonic 
and, where the symptoms have been tolerated for 
years, replacement with a modern valve may well 
clear the trouble at last! 
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IT has been estimated that eight out of ten tele- 
vision breakdowns arise wholly or partly from 
valve trouble. Such breakdowns may affect 

sound or vision or both, while the symptom may be 
total failure or some spurious effect superimposed 
upon the sound and /or picture. 

This article reveals to the owner /viewer 
enthusiast the various methods practised by pro- 
fessional service technicians to determine whether 
any particular fault symptom is caused by valve 
trouble. Although television generally is a highly 
technical subject, the majority of receiver faults can 
be cleared satisfactorily with nothing more than a 
basic knowledge of receiver circuits coupled with a 
good idea of the stage- to-stage chassis layout and 
the valve line -up of the receiver under repair. 

This must not be taken to mean that one can 
expect to become a professional service man almost 
overnight, since an intimate knowledge of many 
hundreds of different models plus much more than 
just a basic understanding of television theory are 
ingredients essential to money- making servicing. 

The " bench" professional man, of course, must 
be able to correct even the most complex fault on 
every make and model in double -quick time. Such 
a high degree of proficiency is cultivated from years 
of experience, and this is a case where experience is 
at least equally as important as knowledge. The 
field service technician does not usually require 
such a high degree of " skill ", for the bench man 
takes over if the job looks like being somewhat more 
complicated than a valve change. 

Nevertheless, there is no reason at all why readers 
of this magazine -who are conversant, at least, with 
the basic elements of television receivers -should 
not be able to maintain their own receivers: and 
know, for instance, when the time has come to 
replace a specific valve. 

Stage-by-Stage-Layout 
The first thing to do is to get to know your tele- 

vision set even though there may not yet be any- 
thing wrong with it. All models can be divided into 
three basic sections or departments, each section 
comprises certain stages and each stage usually con- 
tains at least one valve or semiconductor (e.g., 
metal rectifier, diode or rectifier or transistor). 

Firstly, there is the section which deals essentially 
With the signals proper as fed to the set from the 

BY D. 

aerials (see Fig. 1). This section is made up of the 
aerials, the coupling diplexer (if fitted), the tuner, 
the common i.f. stage, the sound stages and the 
vision stages. The sound stages feed the loud- 
speaker while the vision stages feed the picture 
tube. 

Secondly, there is the raster making section. The 
raster, of course, is that " lined " background upon 
which the picture is built. The picture tube comes 
into this, as also does the h.t. and l.t. power stage. 
In addition, the section comprises the frame time - 
base, the line timebase, the sync stage which locks 
the timebases to the picture and the extra high - 
voltage (e.h.t.) stage which supplies the picture 
tube with 14,000V or so. 

Thirdly, there is the power supply section itself. 
This has the h.t. rectifier stage and smoothing 
circuits which supply high- tension to the various 
other stages and valves. In a.c. -only receivers this 
section also features a mains transformer with 
windings for low- tension (heater supply) as well as 
h.t. 

Aerials 
............' 

Loudspeak 

BBC /ITA SIGNAL i 

a. 

TGner -3 Common 

Sound 

i Vision 

To all stages_ 

RASTER 
MAKING 

Sync, 

Frame 
Vertical 

Line 
Horizontal 
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In a.c. /d.c. sets a mains transformer is not used 
and the h.t. rectifier is fed direct from the mains 
supply, while the valve and picture tube heaters are 
all wired in series and then connected to the mains 
in series with a large resistor, known as the mains 
dropper. This ensures that the heaters pass the 
correct current to give the rated voltage drop across 
each one, and is the way that I.t. is produced in so- 
called " universal " models. 

Valve Line -up 

The next thing to do is to identify the three 
sections or departments and the various stages in 
terms of valves in one's own receiver. In Fig. 2 is 
shown a typical layout (Ferranti Model 14T3) which 
will do as an illustration. Check the stages in 
conjunction with the block diagram of Fig. 1. 

In the tuner we have V1 and V2, which are the 
r.f. and mixer stages. The common i.f. is V3, while 
V4, V5, V7 and the picture tube represent the 
vision stages, and V6, a part of V9 and V10 the 

sound stages. All the above, including 
the aerial, are in the signal department. 

The raster making department contains 
VS the sync separator, part of V9 and 
V11 in the frame, V12 and V13 in the 
line and V15 in the e.h.t. stage. 

Finally is left the power department, 
and this is looked after by the solitary 
h.t. rectifier V14. Some sets have two 
valve rectifiers for h.t. or one or more 
metal rectifiers, depending upon the type 
and design. 

There are, of course, many more com- 
ponents relating to these stages; in fact, 
an average television receiver has about 
3,000 parts, but as this article is con- 
cerned about valves we have no need to 
bother about the other components. 

Mains 
input 

Picture 
tube 

14.000v 

Fig. I -The basic stages of a television 
receiver which can be divided into three 
sections: signal; comprising tuner, common 
sound and vision; power, comprising the 
h.t. and I.t. circuits; and raster making, 
comprising the sync, frame, line and e.h.t. 

stages. 

The points to note on the stage and valve identi- 
fication exercise are that the sound and vision inter- 
ference suppression stages are included in the signal 
department and the efficiency diode (sometimes 
called boost or recovery diode) is included in the 
raster- making department. 

On most models the tuner looks into a single 
valve, which is the common i.f. amplifier, and then 
this splits two ways -one way going into the sound 
stages and the other way into the vision stages. On 
certain receivers there is no common i.f. stage, and 
the tuner stages feed two ways into the sound and 
vision stages. 

Readers who are really keen to maintain their 
own sets should make a special effort to obtain a 

service manual or service sheet. This gives the 
circuit diagram of the receiver as well as the layout 
of the valves, from which the three departments 
referred to above can easily be established. It must 
be stressed that a knowledge of the layout of the 
receiver is essential before any useful maintenance 
work can possibly be undertaken. 

Trouble in the Power Department 

If anything goes wrong with the h.t. rectifier 
valve (or metal unit) pretty well the whole of the 
set is affected. If this valve is totally defunct, then 
there is neither sound nor vision, since there is no 
h.t. voltage. Note, however, that the heater of a 
defective valve may remain alight -a glowing heater 
is definitely not a conclusive indication that the 
valve is good. 

The first indication that this valve is failing is 
that the width of the picture is reduced and that the 
width control (if fitted) is hard over to maximum. 
In some instances, the valve may tend to glow a 
purple -blue colour, showing that its vacuum is poor. 
At other times sparks may be seen flashing over 
between the electrodes, indicating that the cathode 
is breaking up. Take care here, though, for a short 
on the h.t. line could aggravate this trouble. 

When the rectifier is badly gone, the height and 
brightness of the picture, as well as the width, will 
be affected. The sound may also go weak and a 

ripple may be heard in the background (note that 
a low value smoothing electrolytic capacitor could 
give a similar symptom). 
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Fig. 2 -An example of stage and valve layout (Ferranti 14T3 series). 

Raster Making Valve Troubles 
Total failure of a frame valve will cut off vertical 

deflection on the screen of the tube and result in 
a bright, horizontal line, while low emission will 
cause cramping at the bottom of the picture, as 
shown in Fig. 3. A loose electrode in the valve may 
cause the picture to dance up and down when the 
valve is tapped or in time with the sound when 
the volume control is turned up high. 

If the oscillator section of the valve is faulty (a 

Fig. 3- Compression at the bottom of the picture like 
this indicates that the frame amplifier valve is weak. 
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triode -pentode is often used in 
which the triode is the oscillator -or part of -while the pentode is 
the amplifier), similar symptoms 
could result, but on the other hand 
the picture may be steady for a 
while when the frame hold control 
is turned hard against one stop. 
It may then roll intermittently or 
it may continue to roll over and 
over or lock halfway, as shown in 
Fig. 4. 

Another symptom of a faulty 
frame oscillator valve is shown in 
Fig. 5. Here the picture is folded 
over upon itself vertical, and can- 
not be increased to normal height. 

Total failure of the line time- 
base oscillator or output valve, the 
booster diode and e.h.t. rectifier 
would cut off the screen illumina- 
tion completely. Apart from the 
e.h.t. rectifier, the other valves of 
this section would also prevent the 
normal scan, but this fault would 
not be seen because it is the line 
timebase which usually drives the 
e.h.t. circuit and lack of line scan- 
ning power also means lack of 
e.h.t. voltage. 

If the line whistle can be heard 
(try adjusting the line hold con- 
trol to reduce the pitch of the 
whistle), then one can be sure that 
the line oscillator valve is func- 
tional. If the whistle is present 
but the e.h.t. rectifier heater is 
out, the rectifier heater could be 

Fig. 4 -If the vertical hold control will not clear this 
effect, the frame oscillator valve may be low emission. 

open -circuit or there could be trouble in the line 
output valve or booster diode. If a nice ;in. arc 
can be drawn from the anode of the e.h.t rectifier 
from the tip of a screwdriver (held, of course, with 
an adequately insulated handle), the e.h.t. rectifier 
is almost definitely bad. 

Suspect the line output valve if this is badly over- 
heating when there is no raster And when there is 

www.americanradiohistory.com

www.americanradiohistory.com


May, 1963 PRACTICAL TELEVISION 

no e.h.t. pulse at the anode of the e.h.t rectifier, but 
provided the line whistle is present. 

Low emission of the line amplifier would give 
reduced picture width, while with the boost diode 
a vertical, bright line or band may appear towards 
the centre of the picture. A weak e.h.t. rectifier 
valve gives a dim picture which tends to " blow 
up " and disappear from the screen as the bright- 
ness control is adjusted. The same symptom may 
occur due to low emission of the line output valve 
or boost diode, in addition to the other symptoms 
mentioned. 

An ageing line oscillator valve could fail to bring 
in line lock within the range of the line hold 
control, thereby giving the symptom as shown in 

Fig. 5-This is another symptom of a weak frame 
oscillator valve. 

Fig. 6; or the line may just lock right at the end of 
the travel of the line control, and break up intermit- 
tently on programme change. 

Trouble in the sync separator valve shows up as 
weak frame and line locks, even though the correct 
locking point in each case is towards the centre of 
rotation of the control. Total failure of this valve 
prevents even the weakest lock on both the frame 
and line, and the whole picture zigzags completely 
out of control -rolling and tearing simultaneously. 

Fig. 6 -lines like these indicate that the horizontal 
oscillator stage is operating at the wrong frequency. 
If the horizontal hold control fails to clear the 

trouble, suspect the line oscillator valve. 

363 

Fig. 7 -The symptom was caused by a heater /cathode 
leak in the video amplifier valve. 

Trouble in the Signal Department 
Neither sound nor picture would be expected by 

complete failure of a valve in the tuner or common 
i.f. amplifier stage. A worn r.f. tuner valve, however, 
would give a lot of picture " snow " and possibly a 
hiss on sound, particularly on the independent 
programmes. 

Similarly symptoms may occur with a worn fre- 
quency changer tuner valve, but in addition the 
fine tuning may drift as the set warms up or it may 

Fig. 8 -A negative picture of this kind can be caused 
by a worn picture tube or video amplifier valve. Also 

check the vision interference limiter control. 

be impossible to get the best picture and sound 
within the range of the fine tuning control. 

An ageing common i.f. amplifier valve would not 
provide picture " snow " or sound hiss, but it would 
give a weak picture and sound. For example, a 
washed -out looking picture even at full contrast. 

Total failure of any valve in the sound stages 
would cut off sound altogether; while the picture 
would be likewise cut off due to failure of a vision 
stage valve. In the latter case. however, a raster 
(screen illumination) would be obtainable by turn- 
ing up the brightness control except (possibly) in 
the event of the video amplifier valve being to 
blame. - continued on page 379 
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A MONTHLY COMMENTARY 

Underneath the Dipole 

EN ICONOS rr HE wide differences in pro - 
m gramme policy between the 

BBC and ITA become more 
obvious as the weeks go by. 
They seem to have exchanged 
hats. BBC producers now appear 
to have the freedom to put on 
to television more or less what 
they like, artistically or politi- 
cally, with little thought of the 
consequences. On the other 
hand, " Auntie " ITA has 
become much more cautious, 
directing, inspecting and even 
banning programmes. One of 
the results of the Pilkington 
Report which has taken effect 
has been the gradual elimination 
of the Advertising Magazine 
programmes of the " Jim's Inn " 
type. I have always thought that 
these programmes were fairly 
innocuous, quite well presented 
and, in a way, usefully instuc- 
tional. The details of how to 
operate a new type of vacuum 
cleaner or kitchen gadget have 
been appreciated by housewives, 
some of whom have said they 
were far more useful in a prac- 
tical sense than the routine 
advertising commercials. 

Admags and Politics 
I appreciate the argument that 

some viewers of less sophisti- 
cated type might think that an 
" admag " is a genuine docu- 
mentary item, the authenticity of 
which was endorsed by some 
unnamed and invisibl: con- 
sumers committee. The same 
argument could be used about 
many other programmes, as seen 
by certain sections of the 
viewing public. Most people, 
especially foreigners, still look 
upon the BBC as being a semi- 

official government department, 
and are puzzled when individuals 
on television utter opinions 
which are critical of the 
monarchy, the church, the gov- 
ernment or the constitution of 
this or any other country. That 
is why the clever " scoop " that 
the BBC achieved in securing a 
filmed interview of M. Bidault 
misfired -or rather, backfired. 

Co- ordination 
There has been an outcry 

about the lack of programme 
co- ordination between the BBC 
and ITA, which was climaxed 
during the debate in the House 
of Commons on the Television 
Bill. At one time, this debate 
became a sort of extension of a 
typical railway compartment dis- 
cussion on the 8.20 a.m. train to 
town. Mr. Philip Goodhart, 
M.P. for Beckenham, a devotee 
of Westerns, bemoaned the over- 
lapping of " Laramie " on one 
channel with "Bonanza " on the 
other. M.P.'s swapped opinions 
about " Juke Box Jury ", 
" TWTWTW ", " Z Cars ", 
"Coronation Street ", "Monitor" 
and " Dateline ", with all the 
abandonment of critical com- 
muters, during the debate on the 
second reading, which lasted 
from 3.30 until ten o'clock. The 
Parliamentary Debates (Hansard) 
report of the occasion reveals 
the wide field covered, including 
many valuable technical points 
touched on by an ex -Post- 
Master - General, Mr. Ness 
Tidwards. It was a good debate, 
marred only, I thought, by 
unnecessary and undeserved 
attacks on certain high executives 
of the ITA. Memories seem to 
be short, because these same 
executives had to fight battles, 
talk persuasively and act quickly 
to induce the original programme 
companies to take the plunge 
and risk a considerable amount 
of capital. As everyone knows, 
a lot of money was lost in the 
first couple of years of Indepen- 
dent Teevision, before the tide 
turned. The technical problems 
of the turn -over from 405 to 

625 lines and colour were 
fully realised by many M.P.'s, 
especially the difficulties of net- 
working dual transmissions on 
the two lines standards, which 
will be necessary for many years. 
Just think of the tasks that lie 
ahead for both BBC and ITA. 
Line standards converters from 
625 lines down to 405 and vice 
versa will have to be temporarily 
located in various spots all over 
the network, so that in some 
areas, the quality of transmission 
may for a time deteriorate 
slightly until the higher standard 
can be sent direct all over the 
country on modified co -axial 
cable links or by microwave 
" hops ". Transmission of 625 - 
line programmes may be from 
new u.h.f. masts in many areas, 
to be shared by both BBC and 
ITA, and a great deal of tech- 
nical co- ordination will have to 
be undertaken. 

"Auntie ITA" 
On the other hand, the ITA 

are said to have taken quick 
action in the case of a Granada 
programme The World in 
Action, which contained an 
item critical of government 
spending on defence, and was 
banned on the grounds that it 
did not preserve political impar- 
tiality. The ITA no doubt 
remember the storm which arose 
some years ago when a political 
debate in a Granada programme 
Under Fire got out of hand. 
That was in the days before pro- 
grammes could be video -taped. 
Now regional officers of ITA 
frequently request pre -viewings 
of taped programmes of films, 
if they suspect propaganda, 
violence or any other undesirable 
ingredient. Clips of current films 
showing at cinemas are often 
seen in regional ITV pro- 
grammes, and if these are in the 
" X " category, the local ITA 
officer usually likes to have a 
preview for approval, particu- 
larly if the film concerned is 
being transmitted before 9.00 
p.m. This is as it should be. 
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A sequel to The World in 
Action defence film situation 
was the transmission by the BBC 
of this item, banned by ATV. 
Here was a new principle, the 
immediate outcome of the 
unlimited licence recently 
adopted by the BBC. That there 
should be one law for both is 
obvious. That both should be 
given a freedom that can be used 
with irresponsibility is indeed 
doubtful. 

The Drum Beat 
As to programme co- ordination 

between the BBC and the ITA, 
it is a liaison that will not be 
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tension music on the drums, 
provided this time by Johnny 
Dankworth. It was quite an 
evening of percussion, a coinci- 
dence which is difficult to avoid 
now and again. 

Both of these dramatic offer- 
ings were cloak - and - dagger 
affairs about the secret service 
and espionage. A Love of 
Treason was a well directed 
story set in a seedy London hotel 
used as a hide -out for a spy or 
counter -spy, who is surprisingly 
communicative to the owner and 
his wife. The confident and 
sophisticated secret agent was 
smoothly played by Ian Bannen, 

The control console of the Rank mobile TV unit, which was installed 
in a London hotel recently to show a new product of Johnson's Wax to 
over a hundred salesmen. Six receivers showed live pictures from a 

complete studio which had been set up in under two hours in an 
adjoining room. 

easy to achieve. It is difficult 
enough to arrange complete 
co- ordination within the frame- 
work of the ITA programmes, 
with their differing centres of 
production origination. Just how 
far should co- ordination go? 
Take the case of a recent Sunday 
programme, which included 
" Sunday Night At The London 
Palladium ", in which the orches- 
tra was conducted by Jack 
Parnell. This was followed by 
Leon Griffiths' satirical comedy 
on a secret agent theme A Love 
of Treason, for which Jack 
Parnell provided and played 
stylised drum rolls as a "tension" 
musical background, and most 
effective they were, too. Immedi- 
ately after this ATV production, 
came the ABC series The 
Avengers, with almost identical 

and the gullible hotel owner by 
Bernard Cribbens. Mr. Cribbens 
is an actor to watch -he always 
gets the utmost from any 
character part he has to play. As 
for the idea of a satire on secret 
agents; well, it didn't quite come 
off, notwithstanding good direc- 
tion and acting. Still, one left 
the switch on for the second dose 
of secret agent drama in one 
evening, to watch Patrick Mac - 
nee and Julie Stevens prowl 
around a fairground in search of 
an alleged corpse. This was 
in an instalment of The 
Avengers. The camera tech- 
nique in this play called for 
many close -ups, using a style in 
which the lens followed the 
actors around. This was rather 
a restless method, particularly if 
long -focus lenses are used and 

the camera is wobbled. I found 
it trying to the eyes. 

Pretentious Trivialities 
The Avengers has achieved 

the distinction of being criticised 
in Parliament as being of trivial 
character. When do plays 
become non -trivial? When they 
have a message, I suppose. One 
of the greatest of film producers, 
Sam Goldwyn, once said " If I 

have a message -I'll send it by 
Western Union telegraph, not on 
film!". The ATV play Exits 
and Entrances was one of those 
modern plays with no beginning 
and no ending, and so far as I 
was concerned, not much middle 
either. There was a tedious 
scene between a young art 
student and a neglected wife, in 
which the writing was so 
muddled that it made one 
wonder who had okayed the 
script! 

Modern playwrights seem to 
overcome the problem of leading 
up to a denouement by the 
simple process of omitting it 
altogether, leaving this to be 
supplied by the imagination of 
the TV audience -that is, if the 
weary viewers haven't already 
switched over to the other 
channel. 

Triviality De -Luxe 
I am determined this month to 

end my notes in a trivial manner 
by writing about a trivial play 
which must have pleased the 
large proportion of viewers who 
are escapists. I refer to My 
Lords, Ladies and Gentlemen, 
a comedy written by John Whit- 
ney and Geoffrey Bellman, and 
directed by Dennis Vance. Here 
was an old theme developed 
along new lines about a barber 
who attended to the tonsorial 
requirements of the Chancellor 
of the Exchequer in Downing 
Street. Dennis Price gave a 
beautifully polished and amusing 
performance as the barber, well 
balanced by Avis Bunnage's 
portrait of his nagging wife, and 
Emrys Jones as the sly lodger. 
Dennis Vance's direction was 
first class, and his use of the 
"Barber of Seville " music was 
expertly timed and added to the 
fun. This was played in a most 
unusual manner for TV plays 
-on the set in the studio instead 
of being taken from a disc or 
tape. My Lords, Ladies and 
Gentlemen was a really first - 
class piece of triviality which 
deserves a repeat. Encore! 
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The 

PRINCIPLES and PRACTICE 

ByGi ß of TELEVISION 
LARGE -SCREEN AND PAY TV, AND 

SHARED AERIAL SYSTEMS 

CONTINUED FROM PAGE 309 OF THE APRIL. ISSUE 

LAST month we dealt mainly with the design 
and basic construction of u.h.f. aerials and 
also looked in at the "communal" or "shared" 

aerial system. As the number of communal systems 
and viewers taking their signal's from them is 
progressively rising, a little more information about 
them is warrented. 

Fault Masking 
Some fault queries from readers who are working 

from a communal aerial system signify conclusively 
that the chief trouble lies not in the receiver but in 
the system itself. Unfortunately, a fault on the 
system can often be partially masked -sufficient in 
some cases to provide a just -about -acceptable 
picture -by putting the set a little out of adjust- 
ment either in terms of video balance or tuned 
circuit alignment. 

At the outset it must be stressed that this is a 
very bad thing to do or let be done. Communal 
systems using coaxial cable as the network medium 
should always be designed in such a manner that 
they provide signals which do not differ in basic 
characteristics from those which are obtained direct 
f om an aerial. Indeed, as its name implies, a 
s.Tired aerial system (or the same thing with any 
other name) is, in fact, an aerial which is shared 
by a number of viewers. 

Main 
Coaxial 
cable 

It is nothing more exciting than that, but it can 
bristle with problems and make life difficult for 
both the operator and his subscribers if it has been 
badly designed and installed in the first place. 
Although the majority of systems are good ones, 
there are, unfortunately, still some bad ones, 
which cause some trouble to local television 
dealers. 

Communal systems may be large or small -rang- 
ing from the town or city system to the flat or 
estate system. Town systems are really outside the 
providence of the experimenter and service tech- 
nician as they are usually operated by some big 
relay company or by a group of local traders. 

Specialised Make -up 
These systems are somewhat specialised in make- 

up and feature a very elaborate master aerial, which 
is invariably hill -sited in a high signal field well 
away from interference. This is where coaxial relay 
systems can be of considerable advantage to the 
fringe area viewer, for the master aerial is a very 
costly affair and if the network system is designed 
properly, then each and every viewer on the system 
is in effect using an aerial which has cost many 
hundreds of pounds to erect. 

Moreover, each viewer has the advantage of the 
height of the master aerial coupled with its inter- 
ference -free location. A coaxial relay viewer, 
therefore, is often able to obtain several more 
programmes -some distant channels -than his 
neighbour who is using an ordinary chimney- 
mounted aerial. 

Hill sited 
aerials Signals 

Feeds to houses 

Signals 

Local hills 
block signals 

Fig. 34 -Small shared aerial system. Signals picked up by the hill -sited aerials are fed into the shielded area through 
coaxial cable after first being amplified at the aerial by Al and by A2 at the start of distribution. Feeds to houses 

are taken through resistive taps as described last month. 
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Channel Changing 
On large systems the Band III channels are 

sometimes changed to unused Band I channels to 
avoid unnecessary signal loss in the cable at 
Band III frequencies, bearing in mind that the cable 
loss on Band III is almost double the loss on 
Band I. The signals are not always converted to 
Band I channels, however, and some recent systems 
even pass the signals through the coaxial network 
at Band III frequencies, as well as at frequencies 
in Bands I and II. 

Such systems thus carry, in addition to television, 
programmes in Band II. It is not unusual for a 
town system to pick up Radio Luxembourg at the 
master aerial station and use the audio signal to 
frequency modulate a specially produced carrier 
corresponding to a spare Band II channel, thereby 
permitting subscribers on the system to obtain 
Radio Luxembourg at f.m. on their ordinary v.h.f.- 
f.m. sets or on the f.m. radio side of their television 
sets! 

Pay -TV and Large- screen Programmes 
Systems working in Bands I, II and III will 

become commonplace as television in the u.h.f. 
bands (Bands IV and V) develops throughout the 
country. This, of course, is because there is 
insufficient " radio space " in Band I only to 
accommodate all eventual programmes, including 
pay -TV programmes, which have now been 
authorised by the Government -in its second White 
Paper on the Future of Broadcasting -on an 
experimental basis. 

This White Paper also gave the go -ahead for 
large- screen, cinema -type closed- circuit television 
programmes. These will probably be screened at 
cinemas in colour and will include programmes of 
local interest such as sport and plays. Again, the 
coaxial relay system may well be called upon to 
help with the distribution of this kind of local 
programme material. 

Flat Systems 
Small local systems, on the other hand, are far 

less complex than the town system. Many experi- 
menters and service technicians have been respon- 
sible for bringing good reception to nearby 
neighbours by mounting a common aerial system 
on a local hill and feeding the signals to a group of 
would -be viewers -who are otherwise cut off from 
the signals due to screening by the local hill - 
through coaxial cable (Fig. 34). 

Exactly the same idea is employed in a block of 
flats and for this reason the small system is often 
called the flat system (Fig. 35). This smaller kind 
of system does not usually convert to Band I 
channels for distribution but puts out the Band III 
programmes at their original frequencies. 

Neither is it necessary to feature network auto- 
matic gain- control on small systems, though it is 
required in most of the larger systems to combat 
the change in attenuation of the main cable as its 
temperature varies throughout the day and night, 
summer and winter. 

Full design considerations for a small local 
communal aerial system are given in Fig. 36 and 
this should be of considerable assistance to the 
experimenter who feels that he would like to help 
his neighbours obtain better reception while also 
improving his own. The plan is for three television 
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programmes plus the f.m. sound programmes in 
Band II. 

All conditions cannot, of course, be represented, 
but once the basic principles are understood the 
plan is easily alterable to suit any particular set of 
conditions. The television programmes are the 
BBC in Band I, the second BBC in Band IV or V 
and the ITA in Band III. 

Owing to the high cable loss at ultra -high fre- 
quencies (approximately five times the lost at 
50Mc /s at 1,000Mc /s in Band V) the second BBC 
programme is translated (converted) down to an 
unused channel in Band I (or in Band III). The 
Band I BBC programme is put over at its natural 
frequencies, as also is the Band III ITV pro- 
gramme. 

In areas of weak signal field it is necessary to 
step up signals actually at the aerials to values 
suitable for working the main distribution ampli- 
fiers. Where the signals are strong, however, aerial 
amplifiers are not necessary, the aerial then being 
coupled direct to the main amplifier. 

Block of` 
flats 

Roof - mounted -4- master aerial 

Signaf /Outlets 

Fig. 35 -F at system. Here the master aerials are 
mounted on the roof and the signals are divided 
between two amplifiers Al and A2. Each amplifier 
feeds its own main cable which is topped for signal 
at each dwelling. In some systems a single amplifier 
system is used and the two main cables are then fed 

through a circuit splitter (see Fig. 36). 

The object of the exercise is to ensure that the 
most distant viewer gets a signal of approximately 
1,000µV on each vision channel (with the 
sound signal approximately 6dB down -half the 
vision signal). Now as the maximum cable attenua- 
tion occurs on the Band III channel the calculations 
are usually based on the losses at the corresponding 
frequencies and the gains of the Band I amplifiers 
are reduced by about 6dB to equalise the signals in 
all channels at the end of the line. 

On the plan in Fig. 36 the Band III aerial signal 
is 250µV. This is stepped up eight times (18dB) 
by the aerial amplifier so that the main Band III 
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amplifier receives 2,000µV (e.g., 2mV) of signal. 
The main amplifier steps up the signal by a further 
hundred times (40dB) so that a signal of 200mV is 
produced at the output. 

The signal is cut by half (6dB total -note that 
decibels add) by the combining filter and splitter 
together so that each main cable starts off with 
100mV of signal. Now as the signal travels along 
the cable so ft is weakened and the amount that it 
is weakened depends upon the length of the cable, 
frequency and the number of viewers tapped off 
the cable. 

Each subscriber tap extracts the required amount 
of signal from the main cable to give lmV of signal 
at the top channel and because the signal level falls 
progressively along the cable it follows that taps 
with graded values must be used from the start to 
the finish of the line. 

The greater the loading given by the tap the 

U.H.FC aerial Band III aerial Band I aerial 

UHF/MI -IF 
converter 

+18dó 250).V 

Bandar 
aerial 

amplifier 

+40dB 

Band IA 
main 

amplifier 

2rrV 

Band III 
main 

amplifier 

Band I 
aerial 

amplifier 

Band IB 
main 

amplifier 

200mV- I 
' 

Combining 
f ilter 
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greater is the loss that reflects into the main cable. 
Thus we have the cable loss plus the loss (overall) 
introduced by the taps. In the plan we have 
supposed that each main cable with its tap loadings 
drops the signal ten times (20dB) from the start to 
the finish. 

This means that the 100mV of launching signal 
is down to 10mV at the end of each cable. A 
further 20dB is introduced by the final tap, meaning 
that the final subscriber on each cable gets lmV 
vision on the top channel, which is what we set out 
to achieve in the first place. 

Exactly the same things happen on the other 
programmes but the lower Band I frequencies mean 
that the cable loss is less so, depending upon the 
actual aerial signal on the other programmes, the 
main amplifiers usually require a smaller gain 
setting than that used on Band III. 

On simple communal aerial systems the signal 
for viewers is often extracted 
from the spur or main cable via 
a* resistive take -off as shown in 
Fig. 37. The value of R governs 
the amount of signal taken from 
the cable and the amount of 
signal extracted governs the 
degree of loading loss due to the 
tap. Taps are readily available 
from all the firms dealing with 
equipment for coaxial relay and 
communal aerial systems. 

Such firms as Belling and Lee, 
Teleng, Aerialite and others also 
have a full range of suitable 
amplifiers for use in the smallest 
to the largest of systems. It 
should be noted that a Post Office 
relay licence is required to 
operate a largish coaxial relay 
system (coupling two or three 
dwellings from a shared aerial 
does not usually attract a licence, 
however) and before such a 
licence is issued the system has 
to conform to certain technical 
standards. 

Band II aerial 

Band II 
aerial 

amplifier 

Band II 
main 

amplifier 

Splitter 

Main cables 

-3dB 
100mV 

Subscritiers 
downleááds 

-20dß 
10mV 

1mV 

Fig. 36 -Plan of small shared aerial system . The new programmes in the 
u.h.f. bands are converted to a suitable Band I channel. The Band Ill signal 
is distributed at natural frequencies, as are the Band I and Band II signals. 
All the signals are combined in the combining filter and then fed to two main 
cables through a splitter. The system is best designed for the highest fre- 
quency channel to be distributed (since the cable losses are greatest at that 
frequency) and then the gains of the other amplifiers can be adjusted 
accordingly to give o desirable bala.ce of signal on all channels at the end 
subscribers. On Band Ill we have 2501LV of aerial signal (vision) which is 
stepped up to 2mV by an 18dB aerial amplifier. This is then fed to the main 
Band Ill amplifier whose 40dB gain lifts the signal to 200mV. This drops to 
100mV by the combined losses of the splitter and filter. The loaded cable 
accounts for 20dB loss and the last tap for 20dB loss, thereby leaving 1 mV of 

signal at the last subscriber. 

Inter -modulation 
One of the single biggest 

problems of coaxial relay systems 
is inter -modulation (sometimes 
called cross -modulation). The 
symptoms are a ghost image of 
an adjacent channel station drift- 
ing to and fro across the wanted 
picture and vision buzz on the 
sound. This effect may occur in 
varying degrees depending upon 
how far the viewer is away from 
the master aerial, the number of 
programmes carried on the 
system, how well the system is 
encineered and so on. 

Coaxial systems should give 
pictures at least as good -and 
with less interference -as those 
obtainable from elaborate 
domestic -type aerials. The inter - 
modulation effects described 
should not be noticeable on a 
normal picture and sound. If 
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there are troubles here then it in the interests of all 
the other connected viewers that a complaint is put 
in to the company or firm running the system. 

U.H.F. Tests 

To end this article on aerials and signals it is 
interesting to hear of tests carried out by Messrs. 
Aerialite at relatively large distances from the u.h.f. 
station. At the time of the tests the station was 
operating at an e.r.p. of 160kW and the aerial 
employed was an Aerialite 45/11 Yagi array with 
folded dipole and mesh reflector mounted at a 
height of 30ft for reception. 

Inner 
conductor 

1 
Screen 

Downlead 
to viewer 

Main 
cable 

Fig. 37- Simple resistive tap for signal take -off from 
coaxial spur or main cable. The value of R determines 
the amount of signal taken from the line and the 
amount of loss introduced to it. Practical values 

range from about l8012 to 270052. 
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The tests confirmed particularly that coverage 
on the u.h.f. bands is not likely to be restricted to 
line -of -sight paths -as was first thought -nor to 
locations situated within a radius of 10 -20 miles 
from the stations. In general the tests revealed that 
the pattern of u.h.f. reception follows that of recep- 
tion on Channel 9 in Band III but often being of 
better quality and less subject to interference. In 
some screened sites signals were proportionately 
below the Channel 9 level, but this condition was 
rare. 

Good pictures and no interference were obtained 
at a distance of 52 miles from the transmitter at an 
elevation of 200ft above sea level -actually in the 
Didcot area. The tests confirmed, however, that 
aerial placement and orientation are much more 
critical than at Bands I and III. Large variations 
in signal level were observed by moving the array 
less than a foot in locations of standing wave 
conditions. 

It would thus appear that site probing will be 
essential at locations towards the edge of the 
service area to really secure the best possible signal/ 
noise ratios. But the extra distance per transmitter 
angle looks like being advantageous and may mean 
that in several years' time more than just one u.h.f. 
station may well be receivable in any given local 
areal 

(Editorial Note: A full report of the Aerialite tests was 
published in our March issue.) 

CONTINUED NEXT MONTH 

TV ALIGNMENT 
-continued from page 347 

A third method is to obtain a reading of the 
video current, as in Fig. 3(c), by breaking either the 
anode or cathode circuit of the video amplifier and 
inserting a milliammeter. Again, an increase in 
signal will produce a peak. The range switch of 
the meter should be set so that the maximum 
deflection accuracy is obtained, i.e. the peak or dip 
should be arranged to fall within the middle third 
of the scale. 

When applying the signal to the vision circuits, 
switch off the signal generator modulation, to avoid 
spurious readings. Keep the generator tuned to 
the required frequency for the tests being made -it 
is extremely difficult to reset the generator scale 
with the accuracy necessary for correct alignment. 

Thus, when adjusting the sound rejectors, select 
the sound i.f., inject the unmodulated signal and 
adjust for minimum reading of the vision output 
meter, then, without altering the generator setting, 
switch on the modulation and tune the sound 
circuits for maximum output. 

MONITORING SOUND OUTPUT 

The sound channel can be metered by the normal 
radio receiver practice of connecting an a.c. volt- 
meter (low range) across the secondary of the out- 
put transformer, or by switching to a higher d.c. 
range and then connecting the meter to the anode 
of the sound output valve via a 0.1µF capacitor. 

Trusting to one's car is not suitable for television 
alignment, as the tuned circuits need to be accurate 

to prevent spreading of the pass band, with the 
resultant buzz of vision -on- sound. 

Remember to allow for drift of both the receiver 
oscillator and the signal generator by letting both 
warm up at least ten minutes before commencing 
operations. When tuning over- coupled trans- 
formers, as are often found in vision channels, it is 
desirable to damp the secondary of the transformer 
when tuning the primary, and vice versa. 

Although the manufacturer will recommend 
particular damping circuits, a useful test procedure 
is to make up a shunt consisting of a 470f2 resistor 
with small crocodile clips attached, keeping the 
leads as short as possible. 

When adjusting i.f. circuits, switch the receiver 
to an unused Band I channel, unless the maker's 
data advises an alternative procedure. 

No information is given here on tuner alignment, 
as this is a specialised subject; it is not advisable to 
interfere with the maker's setting of preset tuner 
unit components. 

REJECTOR CIRCUITS 

Aerial injection and the setting of trap circuits 
follows the normal procedure. There will be found 
a number of second -channel rejectors and inter- 
mediate frequency trap circuits, varying between 
models. Final setting of these rejectors is always 
best done on the test card or transmitted signal, to 
allow for local conditions. More will be said about 
this in the final part of this article, when we deal 
with visual alignment, with the aid of the sweep 
generator and oscilloscope. 

PART TWO FOLLOWS NEXT MONTH 
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No. 89: PHILIPS I796Ú and STELLA ST69I7U 

WITH reference to Fig. 6, an ECL80 was used 
in earlier models, not only in place of the 
PCF80 but also in place of the ECH83; this 

was the 1768U series. If the PCF80 and PL36 are 
in order check the PY81. If a slight line whistle is 
audible denoting that the oscillator is working and 
the above valves are in order check the 0056µF 
boost line capacitor, C82. 

With the cabinet on its side, line output upper- 
most, tuner to the bench, C82 is the top component 
on the left (front) tag strip. C83 (0.02714F) is 
immediately below this and although it is not 
concerned in the fault of no picture it is often 
responsible for lack of height and low volume 
(when the two are experienced together). 

It shorts to the h.t. line thereby droppinghe 
available voltage for the height control, focus, nrst 
anode and audio stage severely. The focus and 

R110 Height C83 
(al I 7 
Ht+ 

Video 
troni 
V6 

CRI pin 6 

By L. Lawry Johns 

brilliance of the picture are not as severely affected 
as may be thought. 

Still on the absence of e.h.t., however, if C82 
and the valves are in order check C503 (50pF 4kV) 
and C502 (100pF 4kV) which sometimes break 
down. These are in the line transformer housing. 

If all these points are in order it is reasonable 
to suspect shorted turns in the line output trans- 
former itself. 

Line Hold 
If the line hold is at the end of its travel check 

R60 (220ktI) which is the second resistor from the 
top with the underside viewed as previously 
described, behind the hold control. 

Then set the hold control midway, iemove the 
strip from the rear centre of the chassis and adjust 
the core of S31 -S32 for a locked picture. 

Boost line 

o.T ROÓk 

ET. 
HI+ 

Z2 

R57 
4.74 

V10 
Y81 

Ferrite 
bead 

R67 R6 
4.7k 8 0.O1,F 

Ferrite 
be PCF 

V11A 

R502 R503 

V13B 
1/2ECH83 

® 7 
B e 1/2PCF80 PL 36 

R58 
39k R60 

20 

C55 
0.1eyF 

757 
47pF Limiter 

R 
54 C61 3000pF 

R56 
220 

Line 
Coils 

2700pF R 201 

1500pF each 

e 

Fig. 6 -The line timebase circuit. 
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Frame Hold 
If this control is at the end of its travel, check 

R109 (2.2Mí2) which sometimes goes high. Check 
R108 (3.3M[2) if necessary which forms with R109 
a potential divider between h.t. and chassis, the 
hold control being taken from the junction. Check 
V13 ECH83 and V14 PCL82 if necessary. 

Lack of Height 
This symptom has previously been referred to 

but if the boost line voltage is normal check R111 
680kí2 from pin 9 of the PCL82 to the height 
control. 

R105 
22k 
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Picture Normal, No Sound 

Most often this is caused by V5 PCL83 failing 
and a replacement usually restores normal condi- 
tions. The sound may not fail completely but may 
still be available but extremely weak. 

The rule is to check the PCL83 first. If the fault 
is illusive, the output stage may be checked by 
making a hum test at the volume control, which is 
fairly accessible. If there is no response at all and 
the PCL83 has been checked, take a voltage reading 
at pins 8 and 6 of the valve base. 

If h.t. is at 8 but not at 6, the sound output 
transformer winding is probably o /c. If there is no 
voltage at pin 8 check R46 (330f1) and if this is 
charred check C21 for shorts. 
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. pF 
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Fig. 7 -The frame timebase stage. 

Bottom Compression 
This is usually due to the PCL82 failing in 

emission or C95 (100µF 25V) becoming o /c. In 
these receivers the bias resistor is of a higher wat- 
tage rating than is sometimes found in other 
receivers and does not change value so readily. 

Sound Normal, Picture Weak 

With a normal raster display, but a very weak 
picture with poor sync, attention is directed to C47 
(100µF, 12V), which decouples the video amplifier 
cathode, and the 0A70 vision detector diode (X1). 

Also check the tuner unit valves, all three vision 
strips (V6, 7 and 8) EF80 valves and their supply 
voltages. H.T. should be recorded at pins 7 and 8 
and cathode bias at 1 and 3. 

Also check R311 which is a 6.8kfl 1W high 
stability resistor in the tuner to pin 1 of the PCF80 
base, via the contact strip. 

If the output is in order check the response from 
pin 2 of the PCL83 base. This should give a loud 
response when touched but if the response is 
distorted check R21, which can, and does, go high 
causing excessive limiting action and distortion on 
strong signals. 

If the response is normal, however, check V4, 
EBF89 and V3, EF80 and their voltage supplies. 
A loud howl is sometimes experienced which 
worsens as the volume is advanced. This is 
invariably due to C20 (100µF 25V) becoming o /c. 

No Sound or Vision Signals 

When the raster is displayed on the screen but no 
sound or vision is received, although the aerial is 
known to be in order and the channel selector is 
properly set to either local channel, check the tuner 

-continued on page 380 
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Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying surplus 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. 376 must be attached to all Queries, and a 
stamped and addressed envelope must be enclosed. 

IEKCO T41S 
Could you please tell me if there is any adjust- 

ment for linearity on this set. About a quarter of 
the picture is slightly extended at the bottom, 
but otherwise both line and frame linearity are 
good. 

I have had the valves tested and found them to 
be in order. -L. Welldon (Greenford, Middlesex). 

The frame linearity controls are the pre -set 
resistors, RV10 and RV11 on the upper half of 
the timebase, printed panel. 

PYE CTM 17F 

When first switched on the picture appears at 
normal size, but after several minutes the picture 
gradually gets smaller, until is only about loin. 
in width. -R. E. Webb (Chepstow, Monmouth- 
shire). 

Suspect a faulty PL81 line output valve, or 
change of value of its 4.7k12 screen grid feed 
resistor. Also check that the FC31 metal h.t. 
rectifier has not become low in output. 

FERGUSON 306T 

Is it possible to increase the emission of the 
c.r.t. on this set, and if so, what is the correct 
procedure ? -G. F. Comley (Trowbridge, Wilt- 
shire). 

It is quite in order to increase the tube current 
by means of a 5k'.2, IOW resistor wired from the 
mains dropper or voltage adjustment panel to 
the c.r.t. base, as is the case of all a.c. /d.c. 
recèivers, with the tube heater connected one side 
to chassis. 

SOBELL T191 

On first switching on, the BBC sound (channel 
5) is very weak, while on channel 11 it is quite 
normal. After a few minutes the sound on channel 
5 comes on suddenly at normal strength. 

Also, the BBC sound is always slightly distorted. 
B. W. Sansam (Peterborough, Northamptonshire). 

To correct the weak sound, set the channel 
selector to channel 5 and adjust the finer tuner 
control to its mid -way position. Remove the side 
panel and retune the oscillator coil core, near the 
spindle. 

With regards the distortion, check the 3.3Mí 
resistor, R86 to the 0A81. sound noise limiter 
diode on the lower left side. 

DECCA DM/ 14 

I understand that I can change the 14in. c.r.t. 
in this set fior a 17in. tube. Can you confirm this? 

The e.h.t. is 15kV and the width control seems 
to be effective enough to give plenty of width. 
-H. R. Pascoe (Plymouth, Devon). 

It is quite true that a 17in. c.r.t. may be fitted 
to this set, e.g. the MW 43 -64 or MW 43 -69, if 
the cabinet and mounting difficulties can be over- 
come. The scarping angle is the same and no 
electrical modifications are necessary; merely 
ensure that pin 7 of the c.r.t. base is connected 
to pin 11 or to pin 10. 

PHILIPS 1768U 

This fault is not permanent, but comes 
and goes and sometimes lasts for a few hours. 
When the fault is present, two black lines appear 
across the screen. They are both horizontal and 
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Brand 
checked 

V A 
ACP4 8/- 
AR8 5/- 
Altl'3 31- 
AKP4 3/6 
AKP1'1 81- 
AHP'2l 71- 
A9I'24 3/6 
AItL34 4/- 
AH'l'PL 

8/- A'IY34 2l9 
AT P7 6/6 
AU7 50/- 
A'7,31 7/- 
I184A 5/6 
11143 15/- 
111911 20/- 
11183 22/6 
CV71 3/- 
CVIU1 1/- 
3. V264 20/- 
CV4014 8/- 
uv4u15 y- 
CV402510/ 
CV1046 40/- 
CY31 6/- 
DI 1/6 
1141 3/3 
077 4/3 
UA30 1216 
1181170 35/- 
11AFlI 6/- 
1)84196 7/6 
1)1141 4/- 
11E15 15/- 
11El`3O 2/- 
111172 7/8 
01,91 4/- 
111196 7/8 
11K96 7/3 
1)1.92 6/- 
1)1.94 6/- 
61.96 7/8 
EA50 1/6 
13ABC80 7/3 
11/81791 3/6 
EB34 1/8 
EB9I 5/9 

MANI' OTHBRS 
el P. A P. 11 

new, Individually 
and guaranteed 

L V E 
EßC33 7/- 
EBC41 7/9 
EBC90 6l- 
EBFBU 9/ 
2BF89 8/- 
EC52 8/- 
E050 20/- 
E1:01 0/- 
61E32 5l- 
ECC781 516 
ECX182 e/6 
E0083 7/- 
KLY;84 ^/- 
ECC65 8/- 
ECC81 4/- 
6CF80 10/6 
ECF82 8/6 
K01481 716 
KCL80 7/6 
RCL82 8/6 
ECL83 10/- 
ECL86 111- 
6E36 8/8 
6E39 4/- 
6E41 8/- 
61 F50 1/6 
26'54 3/3 
21,36 7/- 
2E70 4/- 
EF73 81- 
REMO 516 
21,85 6/6 
6E86 7/- 
01,89 7/- 
EF'91 3/8 
61,92 3/- 
E1,96 61- 
6E183 9l- 
61,184 9/- 
EL82 8/9 
61.33 7/. 
21,34 12/- 
161.115 6/- 
E1.38 12/8 
6241 8/- 
61.42 42 8/- 
21.84 7/- 

IN STOOK 
: over £1, 2/-1 

S 
E1.91 4/6 
EL95 818 
ESIBU 8/- 
Es184 9/- 
E531 10/- 
ESU208 6f- 
EY51 8l- 
EY86 81- 
EY91 3/- 
E7.4) 7/- 
6241 6/9 
K7,80 6/ 
6261 6/9 
FW4/6006/8 
0232 9/- 
Hall 7/- 
LI K54 5/- 
HIM 6/- 
11L23DD6/- 
lIVItl 12/6 
KRN2A19/ 
KT32 8/- 
KT33C 4/- 
KT44 B/3 
KT83 4/- 
K1916 14/- 
K178 10/- 
KTW41 8/- 
KTW62 8/8 
61241 61- 
61263 8/- 
LP2 10/- 
11H4 3/6 
641.4 4/- 
331 1,6 6/- 
1t8/PEN 6/- 
Oli:i 7/- 
UC3 6/8 
01)3 0/- 
024 4/. 
1'0084 7/- 
PCC83 8/- 
131lXX,,668 10/6 
PC590 7/- 
PCF82 8/- 
PCL 8I8 
PC1.83 10/- 

lnebde Cathode 
over £3 P. & 

P, I<4 9/- 
F,,I.,ú 30/- 
PIiN25 4/8 
PEN22UA 

3/- 
PI,36 10/6 
PLeI 9/- 
PL82 81- 
P1.83 81- 
PTlb 101- 
PT2513 7/6 
PX4 19/- 
1'X15 9/- 
PY32 121- 
PY80 618 
PY81 7/- 
PY62 7/- 
PY83 7/3 
PY800 101- 
P21-35 9/- 
QP2l /8/- 
QP15 5/- 
Q895/10 6/9 
(2 VO4/7 7/- 
R3 8/- 
1t3/IO 4/- 
ItEL21 25/- 
R1235 10/- 
eP2 8I6 
8P41 2/" 
8P81 2/- 
4TV280140 

12/6 
9TZ280/80 

50/- 
8U316084/9 
T41 7/- 
TP35 16/- 
TTIl 3/- 
1220 18/- 
012/14 8/- 
1117 51 
1718 8/e 
1725 101- 
U26 11/- 
U27 8/- 
1152 6/- 
U801 20/. 
UABC80 8/- 
1113041 7/. 
UHF80 8/6 
UBF89 6/- 

Ray Tithes and 
P. tree. CA.D. 

I i'114.: 7/6 
I I 11.1 91- 
rt'InJ 9/- 
UI'I.:; 11/- 
11 1.41 7/- 
41I.84 7/8 
l.iUa 5/6 
11141 9/- 
UY85 8/8 
V61i'4U 121- 
'1'13 3/- 
VP41 5l6 
V1199 8/- 
VB105130 

5/8 
VR160/30 

8/- 
VT4C 26/- 
VU39 6/- 
X66 8/- 
V63 5l- 
Y63 4l- 
Ylte 8/- 
1A3 31- 
1A50T 5/- 
RAG/ 7/6 
L1180T 8/- 
l'E70 7/6 
1C16UT 6/- 
11,4 3/- 
ILI/5 5/- 
IR5 6/- 
184 5/- 
185 5/8 
114 41 
1W4/600 6/- 
2A3 5/- 
285 0/- 
28.6 7/- 
2034 2/6 
2043 42/8 
2001 6/- 
2021W 8/6 
2X2 4/- 
3A9 5/. 
3B7 6/- 
3824 6/- 
31328 16/- 
9229 501- 
3Q4 6/- 
384 5/- 
3V4 6l- 

Special Valves. 
2/8 extra. Overleap 

.1- .2',1751 
19/- 

5R4UY 6/ - 
51'4 9/- 
514t1 61- 
5V4U 8/- 
51 313 31- 
51331T 81- 
524 6/4 
5'24(1 7/- 
6At47 4/- 
6807 3/- 
8A05 31- 
6.907 6/- 
6.1 LI 10/- 
eAJ5 8/8 
6837 3/- 
6AK5 5/- 
()Atilt 6/- 
8AK7 0/- 
HAMS 6/- 
6AM6 41- 
6A1.15 7/- 
6A84 4/- 
6AT6 5/- 
667 5/- 
61180 216 
66A8 6/6 
61164 6/3 
6BR7 12/- 
604 2/6 
605GT 8/- 
8060 3/- 
80100 5/. 
,3C416 5/- 
41.1 8/ 
69'50 6/3 
UFSUT 6/9 
6F01.1 4/- 
6F7 5/- 
6F80 6/- 
6E12 498 
8E13 5/- 
6F33 3/8 
80613 E/8 
611851 1/8 
IIJ4 9/- 
6J5 8/8 
8.160 8/- 
BJO 3/8 
1470 6/- 
MOT 8/- 

All A.K. 
Postage 

0K7U_ 2/- 
6K731F1' 4/9 
uKBU 5/9 
IiK6U'C 8/3 
eKBR 8/U 
IIIA: 9/- 
61,5 9/- 
61,60 6/- 
6L7(1 4/8 
6L:i4 4I6 
61.020 6/9 
6N 0/- 
6N 7G 5/9 
6(470 6/- 
6E17 6/- 
6807 6/6 
68C7GT 5/- 
60137 6/- 
68117 3/- 
63417 5/- 
48J7GT 5/6 
68J7Y 8/8 
8867 5l- 
II8L7(1T 6/8 
68347 4/6 
68Q7 6/- 
6887 8/- 
6U4UT 9/6 
rVUG V. 
4V6UT 6i- 
6V8M 8/- 
6X4 5/- 
6X3GT 6/8 
6Y68 6/- 
624 6/- 
7B7 7/6 
7C5 12/- 
7195 7/- 
707 0/- 
7H7 7l8 
7Q7 7/- 
7V7 6/- 
714 5/- 
721 4/6 
3132 2/8 
902 8/- 
12A8 2/6 
128117 5/. 
128118 11/- 
12817 5/6 
12A116 9/- 
198U7 6/6 

ordere below 
extra at east. 

12A17 71- 
12C8 3/- 
12E1 20/- 
12113 2/- 
12.151:13 356 
11K1.31T 4/8 
126661 7/6 
124701' 4/4 
12)+A7 71- 
12HC7 4/- 
136337 3/- 
128I17 3/- 
128.17 5l- 
128K7 3/6 
t28K744F 

3/- 
12BL7 5/9 
128.347 5/9 
128117 5/- 
12Y4 21- 
14L7 .l- 
151)2 6/- 
0A2 17/6 
20P4 17/6 
2166 6/- 
25L6GT 7/9 
30 51- 
311C76 101- 
3UP19 11/- 
30PL1 10/6 
3IWI.1310/8 
35L6UT 8/- 
351 17/6 
35Z413T 7/- 
37 4/- 
38 41- 
42 51- 
58 6/- 
39 8/- 
75 6/8 
76 5/- 
77 8/- 
76 1/- 
80 5/6 
91 8l- 
82 8/- 
84 8/. 
65.82 7/8 
89 6/- 

P.C. 
170 GOLDHAWK 

Shepherds 

2IUVP'P 
7-p33 2/6 
xITH 4/- 

.2:0u11U £9 
3508 8/- 
338.A 5/- 
u393A 15/- 
7u5A 15/- 
71511 00/- 
717A 8/6 
801 8/- 
803 22/U 
6U5 30/- 
807 (eel,- 

ted) 5/8 
90761t 5/- 
809 81- 
810 80/- 
513 00/- 
615 40/- 
839.A 30/- 
62911 50/- 
632 15/- 
432A 46/- 
643 7/4 
s66A 14/- 
954 4/- 
955 2/8 
9!56 2/- 
907 51- 
958A 41- 
1616 3//- 
1619 B1- 
1635 6/- 
1431 4/2 
1629 4/6 
4(1430 13/6 
4063 . 8/- 
5654 9/- 
15663 8/9 
5670 9/- 
5726 6/6 
6064 10/- 
6065 8/ 
3120 4/- 
051U 8/- 
7191 1/9 
7475 31- 
80138 25/- 

RADIO 
ROAD, 

Bush 4946 

9001. 3/- 
90U9 5/U 
0003 U/- 
03104 2/6 
900U 2/6 

Cathode 
Ray Tubes 

ACE 1 15/- 
ACE 11 15/- 
ACIt13 :A/- 
I'V9;55 16/- 
CVI596 

(09JI 65/- 
D:4103/64 

25/- 
3FP7 25/- 
5t1P1 35/- 
eUPI 42/6 
5FP7 45/- 
5FP7A 26/- 
VU1t97 28/- 
VC6138 

30/- 
VC1i139A 

35/- 
Photo 
Tubes 

CMGs 9/- 
G819 12/6 

Speoial 
Valves 

0,131 451- 
3A/1481451- 
3J/92/E 

637/10 
4.131 235 
4.150 £35 
7238/B 50/- 
725A 30/- 
726A 27/6 
A016 1801- 
0V183 301- 
CV9811 3l- 
K116/3 701- 
1.8711 80/- 
WL147A 

13/- 

LTD. 
W12 

ALL TV/RADIO/TAPE RECORDER 

COMPONENTS SUPPLIED 
LINE OUTPUT TRANSFORMERS. All popular types available 
fully guaranteed. A selection from our stock: 
MURPHY V240/250, 280, 300/400 range . 561. 
PHILIPS 1768, 2168, 1796, 2196, 17TGIO0etc. 90'- Postage & HMV 1840-1848 - 60 

tage 
- Packing 

PYE V4, V7, V14, VT17, CTM 17, RTL 17, etc.... 531- 316 
EKCO (U25 types) T221 to T383. etc. .. 541- C.O.D. FERRANTI (U25 types) TI001 to T1011, etc. 541- I/6 EKCO (U26 types) TC220, 268, 312, 313, 315, Extra 

335, etc. .. 561 - 
FERRANTI (U26 types) T1006, 1012, 1023 etc. 561 - 

(Special Offer: New U25/U26 supplied for only 51- with above 
Ekco'Ferranti L.O.T.$). Also L.O.T.s for Bush, Cossor, Decca, 
Defiant, G.E.C., Ferguson, K.B., Invicta, McMichael, Pam, 
Pilot, R.G.D., Regentone, Sobel!, Ultra, Etc. 

Also available for all sets. 
SCAN COILS. Frame output transformers, line and frame oscil- 
lator transformers, width /linearity coils, sound output transformers, 
mains transformers, control knobs electrolytics, Rectifiers, dual 
volume controls. 
C.R.T.s- Rebuilt with new guns by long est. Nat. Co. Guaranteed 
15 months. 
MOLLARD, MAZDA, BRIMAR, EMISCOPE 14ín. 64 15 0 Plus 
MOLLARD, MAZDA, BRIMAR, EMISCOPE 17in E5 0 0 Carr. 
MOLLARD, MAZDA, BRIMAR, EMISCOPE 21in. E6 IS 0 12/6 
VALVES -All types available GUARANTEED 12 months. 
TAPE RECORDER /CHANGER SPARES. Drive belts, heads, 
pulleys, motors, scylii, etc.. for most British and some foreign makes. 
TRANSISTOR RADIOS -Miniature components, available. 
STANDARD COMPONENTS. Resistors, Capacisors, Flecsro- 
lytics, Drive Cord, Pilot Lamps, Volume Controls, Presets, Ion 
Traps etc. 
SALVAGED COMPONENTS. Large selection available inclu- 
ding tuner units, loudspeakers, transformers, valves, etc. 

Your enquiries welcomed, prices by return. 

MANOR SUPPLIES 
64 Golders Manor Drive, London, N.W.11 
Tel. STO 5667 SPE 4032 (8.30 -10 p.m.) 

VACUUM 
ELECTRONIC 
LIMITED 

KEEPS YOU IN 

THE PICTURE 
WITH THE 

FINEST REBUILT CATHODE RAY TUBES 

12 MONTHS 
GUARANTEE 

12rr-14rr £4-150 

15"-17" £5- 5 -0 

21" £7-15-0 
CASH WITH ORDER OR 

PRO FORMA, ADD 12 6 FOR 

CARRIAGE AND INSURANCE. 

151- 
ALLOWED 

ON RECEIPT 

OF OLD 

TUBE 

DELIVERY FREE IN LONDON AREA 

WRITE PHONE OR CALL 

VACUUM ELECTRONIC LTD. 
35. SACKVILLE STREET 
LONDON, W.1 
REGENT eta4 (5 lines) 
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PADGETTS RADIO STORE 
OLD TOWN HALL, 
KNOWLER HILL, 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

COMPLETE TV SETS UNTESTED 
Bush 12ín. 13 channels, TV24C .. .. 30/- 
Bush 14in. 13 channels, TV43 ., .. 70/- 
Eush 141n. 13 channels, TV53 .. 75/- 
Pye 14ín. 13 channels. V14C console .- 50/- 
Pye 14ín. 13 channels, VT4 ., 50 /- 
Philips 14in. 2 and 10 channels, 1446 .. 35/- 
We have 17ín. TV Sets with rough cabinets, 
coils fitted 2 and 10, at 50 / -. Carriage on any 
TV Set 10 /- per B.R.S. Well packed but 
sent at owner's risk. 
Valves Removed from TV Sets. Tested 
on Mullard Valve Tester, and are 100% as 
new. Three months unconditional guar- 
antee. POST FREE. 
ECLBO 4/- 
ECC82 5/- 
EY51 2/6 
EBF80 4/6 
EB91 90. 
EF91 9d. 
6SN7 2/9 
696 2/- 

6F13 N 2/- 
6F14 :¡, 5/- 
6F15 5/- 
6LD20 4 5/- 
PCL82 6/- 

10C2 5/- 

10P13 5/- 
10P14 5/- 
20D1 3/- 
20P1 5/- 

186ßT 8/6 
U281 5/- 
11282 5/- 
1.1329 5/- 
KT36 5/- 
PL81 5/- 
PL82 5/- 

PY80 5/- 
PY81 4/- 
PY82 5/- 
PZ30 4/- 
PCF80 4/6 
PCC84 4/8 
PCL85 i 8/- 
PL83 5/- 
PL33 1 4/- 
B36 4/- 
N37 5/- 

2750 5/- 
U12 4/- 

EF80 1/6 or 10 /- per dol. Grade 2 EF80 for 
test purposes 4/- doz. 
New Valves Ex Units. POST FREE. 
ARP12 1/6. 6 for 5/8, box of 50 20/ , IT4 21 -. 
ARS 2/-, ARTP2 2/ -, APT4 2/ -, APP37 2/ -. 
6K7 2 / -, 6K8 4/ -, 6L6M 7/ -, 6V6 3/ -, 6V6GT 4/8. 
VR150 /30 2/6, 6C4 2/ -, EL91 1/9, EF91 U9. 
EF50 1/-. 8/- doz., 6F6 2/6. 5Z4 5/8. 6X5 4/6. 
P.M. Speakers. Removed from TV Sets. 
All perfect condition. Rola and Plessey. 
6 z 4ín.. 5/-; Goodman and R. and A. 7 x 4ín., 
6/-; Rola and R. and A., 61ín. round, 3/6: 
610. Dish, round, 5/ -; Sin, round, 6/ -- Post 
on any speaker, 2/ -. 
TV Tubes Picture Tested. Reclaimed 
from TV Sets. 12ín. 17/ , 14in. 30/ , Carr. 
7/6. 6 months unconditional guarantee. 
TV Tubes Completely Rebuilt and 
Refaced. 12 months guarantee. Old glass 
not required. All sizes up to 17ín. Any 
make. SPECIAL TRADE PRICE of £3.15.0. 
Carr. and Ins. 7/6. 
Cyldon Converters. Complete ex TV, 
coils fitted 2. 10. 16/ -. Post 2/6. 
Speaker Transformers ex TV, 1/6. Post 
1/6. 10 /- doz. Post 3/6. 
Mixed TV Chassis for Spares. 56 lbs. In 
weight. 7/6. carriage 8/6. 

"NU -GUN" 
REBUILT TV TUBES 

COMPLETE NEW GUNS 
-12 MONTHS' 
GUARANTEE 

12ín. 

14ín. 

15 -17ín. 

2lin. 

L3.I0.0 
L3.15.0 

L4.0.0 

L5.10.0 

Carriage and Insurance extra. 

N.G.T. ELECTRONICS LTD., 

3 THE MEWS 
Duckett Road, Harringay, 

London, N.4 
Telephone: MOUntview 2903 

PRACTICAL TELEVISION 

RECEIVE LOUD & CLEAR 

INDOOR AERIAL 
ONLY 16/6 P.P. 2/-. 

Scientifically designed 
and made by craftsmen. 
Telescopic rods of brass 
for easy pick -up, chro- 
mium plated for beauty. 
Each rod extends to 3ft. 
6in. and can be swivelled, 
making your aerial fully 
directional. Perfect for 
ITV, BBC, AFM and FM 
reception. Attractive 
base. 

Money refund guarantee 
MARLBOROUGH CABLES & 

ENGINEERING LTD. 
Eleot Iauu', Marlborough, Rill+ hire 

IS YOUR TV TUBE 
BEGINNING TO DIM? 

Add till: 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. 

JUST PLUG ON TO TUBE 
Important! State 

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

Within 5 days money refunded if not 
satisfied. 

STANDARD MODEL .. 20/- 
DE LUXE MODEL .. 

Postage 3/6 either moel. 
SINCLAIR ELECTRONICS Dept. P.T.1 
18 Newport Court, Charing Cross Rd., WC2 

111611 t111:, 

FIRST -CLASS RADIO 

AND T/ V COURSES... 
GET A CERTIFICATE ! 

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

FREE GUIDE - 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. N.I.E. provides 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 Radio1T.V. Ser- 
vicing, 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 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 462), 148 HOLBORN 

LONDON, E.G.! 

May, 1963 

MORE ABOUT 

LOUDSPEAKERS 
Up to date information on design 
and performance in non -technical 
terms. 112 Illustrations. By G. A. 
Briggs. 
816 Postage 9d. 

INSTANT MATHS, by Ann Cutler. 
10'6. Postage 9d. 

BASIC TV COURSE, by George 
Kravitz. 301 -. Postage II -. 

ELECTRONIC MUSICAL IN- 
STRUMENT HANDBOOK, by 
N. Crowhurst. 201 , Postage II -. 

PRINCIPLES OF COLOUR TELE- 
VISION, by G. N. Patchett. 161 -. 
Postage 9d. 

USING AN OSCILLOSCOPE, by 
D. W. Easterling. 616. Postage 6d. 

THE RADIO AMATEUR'S HAND- 
BOOK, by A.R.R.L. 1963 edn. 
Postage 2,6. 216. 

RADIO VALVE DATA 7th edn., 
compiled by "WW ". 61 -. Postage IOd. 

WORLD RADIO TV HANDBOOK 
1963, 17th edn. 221 -. Postage II -. 

TELEVISION SERVICING, by G. N. 
Patchett. One volume edn. 
Postage I/ -. 

COMPLETE CATALOGUE If -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 
Open 6 days 9 -6 p.m. 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1R5, 155, 1T4, 3S4. 3V4, DAF91, DF91, DK91, 
DL92, DL94, SET of 4, 17/8. 
DAF96, DF96, DK96, DL98, SET of 4, 25/6. 
0A2 10/6 DL35 8/6 PCF82 7/- 
1D5 7/- DL92 5/6 PCL82 7/6 
1115 5/3 DL94 6/6 PCL83 9/3 
155 4/3 DL98 6/9 PCL84 5/6 
1T4 2/11 EB91 3/- PENDD4020 
3S4 5/6 EBC41 7/6 17/8 
3V4 6/8 EBF80 7/6 PL36 9/6 
5Ú4G 4/6 EBL21 12/- PL81 8/1 
5Y3GT 5/3 ECC40 13/- PL82 6/- 
5Z4G 8/6 ECC81 4/6 PL83 6/- 
6K7G 1/9 ECC82 4'6 PL84 7/- 
6K8G 4/8 ECC83 8/3 PY31 7/6 
6Q7G 5/8 ECC84 7/6 PY32 9/6 
6V6G 4/- ECC85 7/3 PY80 6/- 
6X5GT 6/8 ECF80 6/9 PY81 6/3 
12K7GT 4/3 ECF82 8/3 PY82 5/9 
12K8GT 9/- ECH42 7/9 PY83 8/9 
I2Q7GT 4/6 ECL80 6/9 U25 10/3 
12SN7GT 7/3 EF41 7/6 U26 8/3 
36L6GT 8/- EF80 4/3 UABC80 6/- 
35Z9GT 5/- EF85 5/- UAF42 7/6 
85A2 7/6 EF86 6/9 UBC41 7/- 
AC/TP 21/- EF89 5/9 UBF80 7/6 
CL33 816 EF91 2/9 UCC85 /9 
DAC32 8/9 ELM 7/6 UCH21 11/6 
DAF91 4/3 EL84 6/- UCH42 7/8 
DAF96 8/9 EY51 8/9 UCH81 7/3 
DF33 8/9 EY86 6/3 UCL82 9/- 
DF91 2/11 EZ40 5/9 UCL83 13/- 
DF96 8/9 EZ80 5/3 0F41 6/9 
DH77 5/- EZ81 5/- UF89 8/3 
DK32 10 /- KTW61 5/3 UL41 /- 
DK91 5/3 MU14 5/6 UL84 6/3 
DK92 7/6 PCC84 8/9 ÚY21 10 /- 
DE96 6/9 PCC69 -/9 1IY41 5/6 
DL33 7/6 PCF80 6/9 ÚY85 5/6 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage In Transit 6d. extra 

Any C.O.D. Parcel 3/- extra. 
Office address, no callers. 

GERALD BERNARD 
(Note New Address- Formerly of Leeds) 

83 OSBALDESTON ROAD, 

STOKE NEWINGTON, LONDON, N.I6 
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about Lin. in width. One is positioned in the 
centre of the screen, while the other is about 4in. 
lower. -R. Phillips (Llanharan, Glamorganshire). 

The trouble could be due to a faulty PCL82 in 
the centre of the chassis, a dry joint associated 
with the base or a poor contact in the height or 
frame linearity control. 

EKCO T164 

The frame hold adjustment seems to be very 
critical and requires frequent adjustment to 
correct frame slipping. 

I have substituted V12 (the sync separator 
valve) but without any effect. I have also 
replaced R63, R66 and R71 as their values had 
altered. I have checked the values of C64, C65, 
C68, C70, C72 and C79, all of which appear to 
be correct. -W. Bateman (Horsted Keynes, 
Sussex). 

Check the Q3/4 interlace diode, which should 
be found on the underside of the set near the 
frame oscillator transformer. 

FERRANTI TC1063 

Occasionally, after first switching on, the sound 
will come up some five minutes after the picture. 
It then comes on very slowly as though a valve 
was just warming up. -J. W. Whitfield (St. Albans, 
Hertfordshire). 

Indeed, the trouble described could, in fact, be 
caused by a " lazy " valve in the sound channel. 
Look in at the valves just after switching on, 
making sure that they all light. If one of the 
sound channel valves remains cold for the period 
that the sound is off, then that valve should be 
replaced. Otherwise, we would suggest that you 
have the valves tested by a dealer and replaced 
if weak. 

FERGUSON 992T 

Basically the picture is perfect, but whenever 
there is any sound, flashes of light cross the 
screen. These flashes increase in number and 
intensity as the sound gets louder. -G. Byrne 
(Gourock, Renfrewshire). 

Remove the rear cover, and with the set work- 
ing, adjust the tuning knob in the rear right -hand 
corner of the chassis . for the best picture and 
minimum sound interference on the picture. 

PYE VTI7 

Present on the screen of this set is a vertical 
white line, about tin. wide, and 3in. from the left - 
hand side of the screen. This only appears on 
channel 9. Its position can be changed by alter- 
ing the line linearity control, but this also results 
in bad cramping of the picture. The line hold 
and width controls have no effect on the fault, 
nor does reducing contrast. 

I have changed the following valves with no 
effect; PL81, PY81, PCF80 (line oscillator) and 
PCF80 (frequency changer). -E. J. Sibley 
(London, S.E.4). 

TELEVISION 375 

You should change the 0.05µF efficiency diode 
capacitor. This is mounted on the line output 
transformer, just behind the PY81. 

DECCA 101 

I wish to fit a CRM 123 c.r.t. in place of the 
CRM 92 tube in this set. Can you please tell me 
what alterations I shall have to make ? -J. Eldridge 
(Enfield, Middlesex). 

Electrically there is no difference in tube 
circuitry, but the 12ín. tube will not give a very 
bright picture, as it has an aluminised screen and 
the Decca produces only about 7kV of e.h.t. -the 
12í.n. tube requiring about 9kV for full brightness. 

KB MV30 

The picture on this set is extended at the top 
and slightly cramped at the bottom. Adjustment 
of the frame linearity control has no effect on 
this. -R. Mills (Bilston, Midlothian). 

If the frame linearity control has no effect at 
all, then suspect the control and /or associated 
components for a fault. If, however, there is some 
change of linearity when the control is adjusted 
the trouble could still be alteration in value of 
associated component, but most likely low emission 
of the frame output valve is responsible. Check 
this valve and replace if low. 

McMICHAEL CR317 

The picture and sound will fade simultaneously, 
but both can be made to return to normal by 
switching on and off any other light or appliance 
in the house, either on the lighting or power 
circuit. -T. C. Bush (Merthyr Tydfil, Glamorgan - 
shire). 

If the receiver is still in its original condition 
(i.e. BBC only) you should check V1, V2 and V3 
(all EF80's) on the right side and see that these 
and V4 (EF80) are secure in their sockets. Clean 
the pins if necessary and check the associated 
capacitors and feed resistors. 

It is only necessary to check the aerial input 
and up to the common i.f. stage (V4). 

PHILIPS 17S8U 

The sound seems normal on this receiver, but 
the picture has a tendency to pull to the left. The 
line hold control has most effect on this in its 
mid -way position. 

All the valves have been checked by substitu- 
tion but without throwing any light on to possible 
faulty component. -J. Donaghy (Dungannon, Co. 
Tyrone). 

The fault may well be due to reflected signals 
received by the aerial. If there is a light bar down 
the left side there is evidence of ghosting, and 
the picture mainly pulls when there is white con- 
tent on the right, then the aerial should receive 
attention and should be resited. 

If there is no evidence of ghosting, check the 
47pF line sync feed capacitor to the PL81 valve 
base. 
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SOBELL T171 

When first switched on, the picture comes up 
split vertically, and no adjustment of the horizontal 
control will remedy this. After a short while, how- 
ever, the picture moves over to fill the screen, 
and stays perfect for the rest of the time it is on. 

The ECL80 has been replaced, as have the 
resistors R58 and R59, but with no success. Lately 
the time the fault takes to correct itself has 
increased. -T. E. Smith (Atherton, Lancashire). 

We would advise you to check the 6.8k11 screen 
resistor to pin 8 of the PL81 and the PL81 itself. 

ULTRA VT8 -14 

The picture suddenly collapsed to a horizontal 
line, about tin. in width and positioned about half 
way down the screen. -E. G. Dixon (Salisbury, 
Wiltshire). 

What you describe is a failure in the frame time - 
base. You should check the front right side 6K25 
and 20P3 valves, the 0.5µF capacitor between the 
valve bases, the anode 2.8kS2 10W resistor of the 
20P3 and the 4012F capacitor in series with the 
frame scanning coils. 

ENGLISH ELECTRIC 16T1113 

Could you explain why this set suffers from 
lines on vision on ITA but not on BBC? I can 
reduce the effect of these lines slightly by careful 
adjustment of the gain and fine tuner, but this 
is never permanent. -H. Kirby (London, N.3). 

The 16T11D was originally a BBC -only model. 
If an external converter is used for ITA recep- 
tion, the patterning is due to BBC breakthrough, 
either being picked up on the converter to receiver 
coaxial stub, or by the r.f. stages of the receiver. 
As the BBC usually finishes transmissions before 
the ITA, note whether the effect stops at this 
time. 

EKCO TC 220/1 

The U191 runs red hot when the set is on, 
but it appears normal when the top cap is 
removed. This valve has been changed, but the 
fault remains. I have also changed the line out- 
put transformer and the 30P4. -W. H. Newcombe 
(Swansea, Glamorganshire). 

Suspect a faulty line linearity coil or width 
coil. The linearity coil frequently slides down its 
core and shorts to chassis, and is often repair- 
able, 

BUSH TV43 

This set had been giving very good service, 
until recently, when on switching on, I found that 
I could receive sound only, the screen being blank 
except for white lines across the centre. 

TELEVISION May, 1963 

I have tested the PY81 and PL81 valves, but 
without finding the fault. -J. Cooper (South 
Shields, Co. Durham). 

You should check the ECL80 valve in the right 
side and if necessary, check the associated controls 
and transformer. 

The fault is one of frame timebase failure. The 
ECL80 is the frame oscillator output valve. 

KB OV30 

I recently replaced the tube in this set and since 
have found the picture to be vertically elongated, 
leaving a black band visible down each side of 
the screen. -P. Bell (Greenford, Middlesex). 

We presume the horizontal linearity control, the 
width and the mains voltage adjustments are 
correctly set. If so, check the 50CD6G and the 
12kí2 screen dropping resistor to pin 8 of this 
valve. Check the h.t. voltage and if this is much 
under 200V, change the RM4 metal rectifier. 

SOBELL SC24 

Recently, my aerial fell from its fixing on to a 
metal roof. I presume that this was the cause of 
the set's fuse blowing. I replaced the fuse, after 
re- assembling the aerial in the attic, but there is 
now no trace of a signal, neither sound or vision 
on BBC. ITA, however, is perfect. I have 
replaced the tuner valves, but still there is noth- 
ing on BBC. -I. Davies (Southport, Lancashire). 

We presume that when the aerial fell, the set 
was switched to BBC. In the first place, the fact 
that the aerial fell should not have blown the 
fuses. The fact that it did means that the aerial 
isolating capacitors (470pF) have shorted (at least 
one of them). Check these (on the aerial panel) 
and the BBC coils on the tuner, ensuring that 
the coils' ends have not been blown away from 
their soldered connections. 

FERGUSON 206T 

I would like to replace the PCC84 r.f. amplifier 
valve with a 30L15. Can this easily be done? 
-G. R. Huges (Bangor, Caernarvonshire). 

Replacing the cascode valve with a frame grid 
specimen usually demands circuit alterations, how- 
ever, you can tr. such a substitution and adjust 
the aerial and r.f. coil slugs for the best signal/ 
noise ratio and sensitivity. 

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

accompany all Queries sent in accordance with the notice 

on page 372. 

PRACTICAL TELEVISION, MAY, 1963 

Published on the 22nd 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; Inland 51.8.0. Abroad 51.6.6 (Canada 51.5.0). Registered at the General Post Office for the 

Canadian Magazine Post. 
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LAWSON TEL TELEVISION T U B E S 
ENT 

LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 

100 "MICRO FINE- ALUMINISED 

75 

LIGHT 
OUTPUT 

SO 

25 
SIMILAR TUBE REBUILT 

OR REGUNNED BUT NOT 
RESCREENED 

BRILLIANCE CONTROL 

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

Full fitting instructions with every tube. 

LAWSON TUBES LTD. Tel. 2100 

2 PEACHFIELD CLOSE, MALVERN, WORCESTERSHIRE. 

12 MONTHS' 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 guns 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 STOCKS OF OVER 5,000 TUBES OF EVERY 
MAKE AND TYPE 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 

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

Gladly refunded 
if you wish to return 

your old tube 
(excepting 12') 

ANEW -PRACT /CAL WAY 
of UNDERSTAND /NO 

..Your Career 
FOR ..Your Own Business 

..An Absorbing Hobby 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

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 

interesting way -in fact, you really have fun whilst 
learning! Fill in the coupon below for full particulars. 

POST NOW 
TO RADIOSTRUCTOR (DEPT. G40) 

READING, BERKS. 

Please send brochure, without obligation to: 

*Name 
BLOCK 
* 

Address CA_ PS 
POEASE 

We do not employ representatives) 5/63 

www.americanradiohistory.com

www.americanradiohistory.com


378 

D. & B. TELEVISION 
(Wimbledon) LIMITED 

PRACTICAL TELEVISION 

Phone: 
CHE 3955 

Dept. B.I2 

131 & 13IA Kingston Rd., South Wimbledon, London, S.W.19 
"Compare our prices with any others" 

Por more Transistors and Components see oar advertisement in "Practical Wireless" 

For the FINEST SERVICE in the COUNTRY. We are open from 
10 a.m. autil 7 p.m. -1 p.m. Wednesday. For any information or problems you 
have. Call or Phone, we are always pleased to help. 

LINE OUTPUT TRANSFORMERS AND SCAN COIL 
SPECIALISTS 

ALBA. All models available. 
T301. T304. T394, 42/6. T644, 
T724 FM 70/6. T655. T909 57/ , 
BUSH. TV36. TVG36, TV43. 
87/ -. TV63. TV66, 92/ -. All 
models available. 

COSSOR. 900, 931. 933, 934. 935, 
938. 939. 50/6. All models avail- 
able. 

DECCA. DM4 /C, DM14, DM17, 
72/6. DM45, 85/-. AU models 
available. 

'EMERSON. All models. 52/6. 

EKCO. T221, T293, T231, T284. 
TC267, 52/6. All models avail- 
able. 

FERGUSON. 992, 994, 996. 
84/8. 204. 206. 84/8. 306. 306. 82/, 
FERRANTI. T4, T3. 17T3. 
17Ií3, 45/ , 1001, 1002, 57/6. All 
models available. 

MCRPIIY. 214, 216, 240, 250. 
78/6. 270, 280. 310, 320, 410 to 
540. 82 / -. 
All models available. 

PETO SCOTT. All models 
available. 

PHILCO. All models available. 

PAM. All models available. 

PILOT. All models available. 

PTE. CTM4, 174, VT4. V7, VT7, 
52/6. CW17, CTM17, 57/6. 

SOBELL. TS17, T347. 62/6. 
TPS173, 87/9. 

ULTRA. All models available. 

VIDOR. All models available. 

THIS LIST IS ONLY AN EXAMPLE. If you do not see what you require. please 
send S.A.E. for quotation. We stock all types of Scan Coils. Frame and Line 
Blocking Oso. Transformers. II it's Television -We stock It. Trade inquiries 
welcomed at Special Rate. 

SURPLUS OR EX, EQUIPMENT VALVES GUARANTEED 3 MONTHS, 
NEW LOW PRICES 

CY31 
EB91 
EBF80 
ECC82 
ECL80 
EC82 
13E80 
EF85 
EF91 
E83 
EL84 
EY51 
EY86 
EZ80 
EZ81 

7/. GZ32 
2/6 GZ34 
6/6 KT33o 
4/- KT36 
4/8 KT61 
6/6 KT63 
2/6 PCC84 
5/. PCF80 

PCF86 

6/. 
6 

PC 89 
S/6 PC3.84 
6/- P83 
4/6 P86 
6/- PL38 

S/- 

5/8 PL81 
$/- PL82 
4/- P83 
8/- PL84 
8/9 PY31 

6/- 
PY3'2 

7/- 

6/6 
7/- 
7/8 
7/6 U25 

12/- U26 

PY80 
PY81 
PY82 
PY83 
P'L30 
U'24 

8/6 
b/- 
5/8 
5/- 

ái- 
4/- 

4%- 

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

U31 
U5'2 
11191 
1'3U1 
L'801 
L'AF42 
U11041 
UCC84 
UC1' 80 
UF42 
6E1 
SFl2 
6F'13 
6E15 
tiLl 

7/- 
4/8 
7/9 

10 /- 
17/6 

5/8 
6/6 

6L18 
r,P25 
ti P'26 
10F1 
101.13 
lOPIll 
20D1 

818,OI20F2 
L 31- 

3/6 

6/6 
6/8 
7/6 

_OPI 
20P3 
2Oro 
20PS 
30P4 

8/8 

8/6 
3/8 

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

12/6 
8/- 
7/8 

ALL VALVES BELOW ARE BRAND NEW SOLD 
GUARANTEE-CURRENT VALVE 

SUBJECT TO 

LIST 
FULL 

CY31 14/8ECR81 7/6 ;PCCß9 8/9 L'3Ul 19/6 705 8/- 
DF91 6/8 ECL89 8/3 PCF80 8/3 U801 PA/- 706 8/8 
DF96 8/- ECL82 9/- PCF82 9/8 UAF42 81- 7117 7/3 
DAF91 6/6 EF36 4/- PCF86 10/6 UBC41 8/- 1002 15/- 
DAP98 S/- EF39 4/- PC82 8/3 UCF80 10/6 DWI 5/6 
D1177 61- 89'90 5/8 PC83 10/9 11L41 81- 101'13 8/9 
DK91 7/. EF85 7/8 PCL84 9/- UL46 8/- 1OP14 12/9 
DK92 7/- EF86 9/- PUL85 14/3 U118 17/8 12AU7 5/8 
D1198 8/- EF89 8/8 PL38 12/- UY41 6/9 12AT7 5/3 
DL9'2 71- EFOL 3/9 P88 18/8 304 7/- 125,X7 5/8 
DL94 7/3 EF92 4/- P81 10/6 3Y4 7/- 12K7C1T 5/- 
DL98 e/- EL32 4/8 P82 7/8 5U40 7/- 12070T 8/3 
RABC80 7/3 E83 9/. PL83 8/- 5Y3 81- 211D1 8/8 
EAF42 9/- E84 7/6 PL84 81- 57.40 9/6 201,2 12/3 
EB91 3/9 EM34 8/8 PY31 12/- OATS 6/- 2011 19/8 
EBC33 4/8 ESSO 8/9 PY32 10/6 OFl el- 20P 12/8 
EBC41 9/- EY51 8/8 FY80 8/- 6F13 8/6 SOPS 19/6 
EBF80 8/- EY88 8/8 ¡'VOL 7/3 6F15 11/8 20P4 22/- 
EBF89 8/- EZ40 6/3 PY82 8/- 6L1 10/- 20P3 19/8 
ECCel e/- EZ41 6/3 PY83 8/- 61.18 9/8 SOFLl 10/- 
ECC82 7/6 EZ80 8/- 024 10/- 6X4 4/3 :101.4 19/6 
E0083 7/6 EMI. 6/- U25 11/6 8X5 5/6 :Oo11'2 9/8 
ECC84 7/8 GZ32 9/6 U26 9/- 6V6 8/., .,1.601 8/3 
E0085 7/6 OZ34 12/8 1131 7/- 58117 5/8 3,Za 8/6 
ECF80 9/. KT33C el- U37 12/6 6070 8/6 1,,513'C 22/- 
ECF82 9/- PC084 8/3 U50 8/- 6837 6/6 8O7 7/8 
RC1142 9/. P1U85 8/3 U191 12/- 7B7 8/8I 

Time ere only examples of our valves! if you do not see what you require send 
stamped addressed envelope for special quotation. 

TERMS: S.A.E. all inquiries. C.W.O. or C.O.D. 3/- extra. Postage 
on Valve., 8d. each. C.R.T.. 12/6 inc. insurance. SATISFACTION A88URRD. 

RETURN POST SERVICE. SUBJECT TO STOCK. 

May, 1963 

"There is no Virtue 
without Courage 

No Reward without 
Labour" 

Not simply a school motto but at 
B.N.R.S. a creed and a way of life. 
We owe to it all we have and are. 
If you are prepared to make it your 
motto and live up to it, we can 
help you get to the top. It will take 
time, it will take effort, it will take 
courage, and as if this were not 
enough, YOU WILL ACTUALLY BE 
CHARGED FEES! 

If we haven't succeeded in putting you off, 
write for details, today, to: 

Mr. J. SYKES 
(M.I.E.E., M.Brit.l. R.E M.I.N.) 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 

Red Lion Court, Stalbridge, Dorset. 
Britain's premier Radio Correspondence School 
specialising in City and Guilds examinations. 

"SABRINA" 
STILL WELL IN 

FRONT 

Of course you are troubled with Mains Volts variations. 
With our new Automatic Regulator a steady voltage on 
your TV set, even when volts are down to 180, or up to 260. 
Willingly sent on approval against cash. Details S.A.E. 
No more constant adjustment of controls. Longer life 
of Tube, Valves and Components. 

COMPLETELY REBUILT C.R. TUBES 
ALL TYPES 
12" now ... .., ... E5. 0.0 For 
14" to 17" now ... ... ¿5.10.0 -Single 
21" now ... E8. 0.0j Tubes 

ALL C.W.O. -TRADE SUPPLIED 

Special Bonus Scheme for Service 
Engineers- Reducing to: 

12"-8716; 14 "/ 17" -9716; 21 "- 1 4716 

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

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

N After several years' use a receiver started r producing the symptom as shown in the 
diagram (Fig. 1). Here the illumination 

gradually spreads across the screen with uneven 
edges -rather like water dispersing on a greasy 
plate -as the set warms up. 

What is the cause of this trouble and what steps 
can be taken -if any -to clear it? 

See next month's PRACTICAL TELEVISION for the 
solution. 

Distorted picture pf raster creen 

- . - 

o 

hg. I - -See text 

SOLUTION TO TEST CASE-5 
(Page 328, last month) 

Some receivers featuring flywheel line sync 
circuits employ a reactance valve across the line 
oscillator frequency -governing elements. The 

reactance valve " looks " to the oscillator as a 
capacitance and thus to some extent governs the 
frequency of oscillation. 

The value of the effective capacitance of the 
reactance valve is varied by altering the grid bias 
voltage about a mean negative value. With the 
normal standing bias the capacitance is such that 
the oscillator frequency is for correct line lock 
with the line control at range centre. As the line 
lock control is adjusted either side of optimum, 
so the bias applied to the reactance valve is 
decreased or increased, thereby resulting in a 
manual variation of the line frequency. 

The circuit also features a phase discriminator 
employing two diodes, and is fed with the line sync 
pulses and pulses from the line output stage. Now 
when the output stage pulses are perfectly in step 
with the sync pulses, zero voltage is produced by 
the discriminator. However, should the pulses tend 
to drift out of step, a negative or positive voltage is 
created by the discriminator. The voltage is fed 
back as grid bias to the reactance valve in such a 
way that any drift in the frequency of the 
oscillator is automatically corrected in terms of 
the effective capacitance across the tuned elements 
being altered accordingly. 

The most susceptible part of the circuit is the 
grid circuit of the reactance valve, for any spurious 
signal here will result in random alterations of 
capacitance across the oscillator tuned circuit. 
Damping is thus employed, and this often takes 
the form of a resistor in series with a capacitor 
being connected between the grid and chassis. 

If the resistor increases in value or the capacitor 
goes open -circuit, " hunting " of the nature 
described last month, is almost sure to take place. 
In circuits using a pentode reactance valve, the 
electrolytic capacitor decoupling the screen grid 
can also cause the effect if open -circuit or low in 
value. 

VALVE TROUBLES 
-continued from page 363 

If a sound stage valve is low emission the sound 
will be weak and probably distorted as well, 
depending upon which valve is responsible, but the 
picture would not normally be troubled. Conversely, 
a bad vision stage valve would give a weak picture 
while the sound remains normal. 

Poor insulation between the heater and the 
cathode of a vision stage valve may give the effect 
as shown in Fig. 7. This, in fact, was produced by 
a heater /cathode leak in she video amplifier valve. 
In the sound channel, the symptom would be a 
rough ripple and possibly distortion accompanying 
the sound. 

A weak picture tube or video amplifier valve 
often gives a negative picture, as shown in Fig. 8. 
But remember that this fault can also be caused by 
a badly adjusted vision interference limiter control. 

Heater Faults 
Always bear in mind that failure of the heater of 

just one valve or the picture tube will cause all the 
heaters to go out in a.c. /d.c. receivers (but not, of 
course, in a.c.-only models which have a winding on 
the mains transformer to energise the parallel - 
connected heaters). 

A heater /cathode short in certain valves of such 
a set will bypass a section of the series -connected 
heater chain and cause the valves so bypassed to go 
out while causing those remaining in circuit to glow 
extra bright. 
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Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents 

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. 

PIRATE VIEWERS 

G.ZIR,-Many readers will surely share the indigna- 
tion of your correspondent Mr. K. H. Wilson 

(April issue) who wrote to you on the subject of 
pirate television viewers. 

The fact that many otherwise respectable persons 
are guilty of this mean offence and can apparently 
sit back night after night enjoying entertainment 
without any qualms, throws light on the extent to 
which the development of social conscience lags 
behind the advancement of material and tech - 
stological standards. 

The weakness of the present system, it seems to 
me, is in relying (in the first instance) on the 
individual to apply for a licence when a receiver is 
first installed in his home. I suggest the solution 
here is to make it compulsory for manufacturers to 
provide a registration card with each new receiver 
(radio or television). This would be an official 

post paid card" and could quite conveniently be 
in the form of a tear -off section of the normal 
instruction card or booklet. Upon the sale of a 
receiver the retailer would fill in the model and 
serial number together with the name and address 
of the purchaser, complete the address on the other 
side by adding the name of the local town and then 
put the card in the post. The retailer's duty and 
responsibility would finish here: In the event of 
no licence being taken out within, say, the next 
seven to 14 days, the local post office could initiate 
their own enquiries. 

I appreciate that this suggestion will meet with 
opposition from the retail trade -and one can 
sympathize to some extent with the view that this 
is solely the affair of the Post Office and that private 
business people should not have to act (or appear 
to act) as agents of a government department. 
Nevertheless, the above proposition has, I believe, 
distinct advantages and should be perfectly simple 
and straight -forward to operate. 

This system would, of course, apply also to 
receivers supplied upon a rental or hire basis, and 
the local post office could arrange for retailers to 
be kept supplied with additional registration cards 
to cover the sale of second -hand receivers. 

It would seem reasonable to expect the admin- 
istration cost of such a system to be more than off- 
set by the saving effected due to the abolition of 
the Detector Van organisation, while the re- 

deployment of the skilled personnel now engaged 
upon this work would not, I venture to suggest, 
embarrass ,their employer in this age of great 
technological expansion.-L. P. BUTTERWORTH 
(Bath, Somerset). 

FREAK RECEPTION 

IR, -I was very interested in a reader's letter in 
the March issue concerning freak television 

reception and I thought that the following notes 
might be of interest. 

My house is situated in a valley, with hills on 
three sides, but in spite of this, first -class pictures 
can be received on channel 9 (Stockland Hill, ITA), 
channel 10 (St. Hilary, ITA) and channel 5 (Wen - 
voe, BBC) at all times of transmission. Also slightly 
grainy pictures, though still very acceptable, are 
received on channel 11 (Chillerton Down, ITA), 
channel 2 (North Hessary Tor, BBC), channel 3 
(Rowbridge, BBC) and channel 4 (Hastings, BBC). 
All these stations have been checked when the 
appropriate test cards were being transmitted. -R. 
G. WIDGER (Beaminster, Dorset). 

SERVICING TELEVISION RECEIVERS - continued from page 371 

unit valves as previously described and then make 
a more detailed examination of the tuner. 

Check R311 in particular and ensure that all the 
contacts are making. Some types of tuners have a 
row of contacts which are engaged by pegs on the 
channel strips where these are of the printed type. 

Quite often one of the pegs is found broken 
away and although this would only affect that 
particular channel, it may have been forced 
through the contacts, distorting them in doing 
so and thereby rendering the other channels 
inoperative. 

On this type of tuner individual oscillator core 
adjustment is not available and the tuning is set 
up on channels 4 and 11, the fine tuner range then 
covering the correct tuning for each channel as 
selected. 

Earlier models used normal coil biscuits which 
enabled each oscillator coil core to be separately 
aligned. This is done by selecting the desired 
channel, removing the centre brass ornamental 
screw and then the cover knob. Using a thin 
plastic knitting needle with a shaped end, insert 
into the hole at the 5 o'clock position and tune for 
maximum sound. 

If the needle won't go in, rotate the fine tuner 
until it can. There is no need to remove the tuner 
unit assembly to do this operation. 
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SETS 1S5, 1T4. 
DK96DL90 

P91, DF91, DK91, DL92, DL94 
.. 

Set 01 4 
loor 1858 

I 

Moy, 1963 PRACTICAL TELEVISION 

VALVES SI ME DAL sEiri l c 
NEW ! TESTED! GUARANTEED! 

I A7t11' 10/6 8P28 11 /8 30PL13 11/- F.BL;Il 17/- 
ID) 7/6 6Q7G 6/- 35LeGT 8/3 ECC'9U 

14 1113D 6Q7GT 8/- 50L6G1' 8/3 ECC81 9 
]N5G'Y 
185 

9/- 68L7GT 
5/8 8SN7G'l' 

5/9 
4/9 

35'!.3 
35Z4GT 

15/- 
5/6 

ECM 
F_CC63 

4/9 
- 

1S4 6Ú4G'1' 18581' 19/6 ECC84 
IS5 4/9 4/3 AC/'PHI 19/8 

7-19 
l6 

1T4 3/- 6V6G'P 7/3 AZ1 12/8 8 ECF80 
3A5 91- 0X4 i/- CBLI ECF82 8/6 
3544 7/- 6X5GT 819 CCH35 13/8 ECH35 7/3 
384 5/9 8/3UL2 8/8 CL33 12/9 ECH42 819 

7136 9/- CY1 1218 FCH81 
6Ú4G 4%8 737 8/- CY31 8/6 ECL80 7Ì3 
5V4G 8/- 7C 7/9 DAC32 9/- ECL82 

6/9 5Y3GT 7C6 7/8 DAF91 4/9 FF37A 
eZ4G 
6AL5 

8/9 737 
737 

6/9 
9/- 

DAF:16 
DCC90 

7/3 
9/- 

EF39 
F.F41I 

4/6 
11/6 

6AM6 3%8 71.4 8/- DF33 9/- EPA' 
6AQ5 6/3 10C1 12/- DF91 3/- F F'42 
EAT6 10C2 16/8 DF'ad /3 F F80 4/9 
EBA6 59 101,D11 11/6 01476 4/9 hF85 5/- 
EBE6 1AT0 7/- 0H77 5/3 1E86 
6BG6G 13Ì8 I..AT7 4/9 DK32 10/6 FFB9 6/3 
61336 12AU7 4/9 DK91 5/6 F F91 
6BJ6 5/9 12AX7 4/9 DK92 7/6 F F103 10/3 
6BW6 12K7GT 4/9 D 9 7/3 FF184 10/3 
6CDBG 26/é 12K8GT 9/6 DUO 8/- 1L'3) 
6F1 12J7GT 4/9 D1,35 9/6 EL41 6/6 
6F13 8%8 1457 14/6 DL92 5/9 F.1.42 

RS3 6F14 19806G 13/6 DL94 6/9 F.L84 
6K7G 1811 20L1 17/6 DL96 7/6 EM34 7/3 
6K7GT 201'4 19/- EABC80 4/9 EM80 8/- 
6K8G 4/9 20P5 15/9 EAF42 8/9 En181 8/- 
6K8GT 9/- 26L6GT 7/- EB91 3/9 E5184 9/- 
6K25 10/6 25Z4G 7/6 EBC33 5/- E15185 9/9 
BUG 6/6 2781.1 17/6 EBC41 7/9 EY51 7/- 
6L19 10/- 30L15 1,0/3 EBF80 7/9 EY86 6/8 
6LD20 5/8 30P4 12/8 EBF89 8/- E7,40 6/- 
BP25 8/- 30P19 16/9 F.AL21 13/6 EZ41 7/6 

IIEADEIIS RADIO 

EZ80 5/6 U52 4/6 
EZ81 U78 5/ 
GZ32 8/6 

1ggd K'lYp2 6/8 021/1 
K'l'61 91- 1.1282 55 

MU14 
MX40 1316 /6 

291 
U;311 

11% 
15/ 

N ld 0801 19/ 

196 
UABC80 8/8 

N795 UAF42 8/ 
PC97 916 UBC41 7/A 
PCC84 7/- UBF80 
PCC83 8/- ULF89 

77J9 
/3 

PCC88 12/8 UBI 21 14/8 
PCC89 8/- UCC484 11/6 
PCF80 6/9 UCC85 7/- 
PCF82 7/- UCF80 12/- 
PCF86 8/8 UCH2l 13/8 
PCL82 8/6 11C1.142 8/- 
PCL83 9/6 UCB81 7/6 
l'CL84 8/- UCL82 Ai' 
PCL85 8/6 UCL88 
1'EN361i 9/- U F41 
YL36 10/- 1JFB9 61;1 
I'L81 8{6 131,41 7/6 
P1,82 71 U1.44 1/6 

UL48 9/6 
PL84 7/8 0I.84 8/3 
PX4 101- 
PX2.5 8/6 [707C 8/8 
PY32 11J- UY'21 11/- 
PY80 6/6 UY41 5/9 
PY81 7/- L'Y8- 5/9 
PY82 8/- VP4B 9/6 
PY83 7/- VP41 5/- 
TH21C 
024 
U25 

15/- 
15/6 
10/8 

W76 
14'77 

4/9 
3/9 

026 8/6 W729 14/- 
050 5/8 

24 COLEERG PLACE, STAMFORD HILL 
LONDON N.16 STA. 4587 

Post 6d. per valve 
extra. 

Any Parcel Insured 
Against Damage In 

Transit 6d. extra. 
Any C.O.D. Parcel 3/. 

extra. 

TUBES 
Guaranteed 12 months 

Passgr. carr. tree 

COMPLETELY REBUILT 
& RESCREENED 

1411 - fS4 5.0 
IS" -17" £5.10.0 
2111 - £8. 0.0 

BRAND NEW 12" MW31 -74 

Carr. tree - Only £4.4.0 

IOM -TRAP MAGNETS 4/9 (P.P. 1/ -) 
FOCUS MAGNETS 12/6 (P.P. 3,6) 

"OLYMPIC" L.O.T., F.O.T. and SCAN 
COILS. Connection data supplied. Few 
Only - 

Complete 65/- (P.P. 5! -) 

LINE OUTPUT 
TRANSFORMERS 

Hash, TI 11A, 13; l2A, 11 .. 451- 
Coseor. 9:30, 931, 933;4, 948 62/6 
Eke°, 10146; 78113 -14: T161 47/8 

'1°271. 231. TSC311, etc. BOI B 

Ferguson, 841/2/3; 941 -945 ., 59/8 
990 -9T; 103445; 203. etc... 68/6 

Ferranti. 141;3, 4; 17E3, 1713, 4 45/- 
141.1, T1205, 1215, 1225. 1325 65/- 

O.E.C.- H.M.V. meetly 55/- to 6 /- 
Mutphr. V940Ol60, 1278 6216 
Philips, 1114. 1115, 1437, 1446, 

17211, 1746, 1747 73/- 
Pye, WO, 16T, C717, VT17 89/9 

CTM4, V4, V3'4, V7, VT7 .. 55 /- 
Add poet 318. 

MANY OTHERS AVAILARLE 

100 Mixed Resistors .. 6/8. P.Y. 1 /, 
CONVERTERS -New. Lees valve,. 
Mainly l'h. 1, 9. Coesx 927. Ekco 
TI '142, 169, 2G l;,E.C. RT1251, 
4536, Philips 14116, 1746, 17470, 
Ultra 315 eerier. 

Last few 25/- each. P.P. 3/6. 

S.A.E. WITH ENQUIRIES PLEASE 

WESTWAY RADI O 
5 Westward Way 

Preston Road, Harrow, 
Tel. WI1R 261,3 

Middx. 

381 
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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 Miidlands. 

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

Please supply the following 
(101- deposit returned on receip 

of Salvage glass) 

Tick here Size Type 
and 

attach to 
letterhead for 
trade enquiries 
Name 
Address ---- '-- -... --'- -- 

J 
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382 Practical Television Classified Advertisements 

TELEVISION TECHNICIANS 

LINE OUTPUT TRANSFORMERS 

SCAN (OILS ETC 

LABORATORY TESTED 

ALBA: T301, T304. T394, T4S4. 1494. etc.., 46/8 
BUSH: TV11A, 11B, LA, 12B, TVG12A, 

12B, TRG12A, 12B 44/- 
TVG26, TV32, TV33, TVG34, TVG34A, 
T36, TV36, TV036, TV36C, TVG36C, 
TV43 88/8 
TV53, TV56, TV57, TV58, TV62, TV63, 
TV66, TV67, etc... .. .. 94/- 
TVS° with 1:V51 .. . 109/ - 

CO8SOR: 930 and T931, 933 -4 -5, 937, 938A, 
and F, 939 and A and F' .. . ,. 61/6 
943T, 940.946. 945, 9458 .. ,. 58/6 
954F. 947, 949 . 88/6 

DECCA: D17 and C . .. 68/6 
PHI, DM2C, DM3, DM4IC . 74/- 
11015, D5114, DM17. 444. 555 . ,. 74/- 

DEFIANT: TR1453, TR1753 .. .. .. 58/6 
DYNATRON: 
EKCO: '1'893, TC8102, T8105, T6114, 

TRCII4, TC138, T6188, 'x8193 . .. 54/- 
TRCL39, TC140, T141, TV 14: .. 78/8 
TL6!, Tel.. T164, 'x165, etc. . ..I 78/8 
TC208, TV209, 1231, 1221, T231F, 
1248. T283, T284, T293, etc. 58/8 

FERGUSON: 1031, 105T, 1131, 135T, 1451 65/6 
941T -953T inclusive ., .. .. 58/6 
991T -997T inclusive .. .. 68/6 
306T, 308T ., 

FERRANTI: 1413, 14T3F, 13T 47/6 
17K3 and F, 17T3 and F .. ,. 47/6 

{ 
17K4 and F, 178K4 and F .. .. 47/6 
17T4 and F . .. 47/6 
14T5, 178K6, 17K6 47/6 

IG.E.C.: BT1251, BT1252, BT1746, BT1748, 
514743 48/6 
BT4643, 515147, BT5246 -48 ,. .. 88/6 
BT5348- BT5643R inclusive . 48/6 

and 88/8 
H.M.V.: 1824 and A to 1831 inclusive - 86/8 

1840, 1841, 184.2 -1848 .. . .. 66/6 
All models available. 

INVICTA: T118, T119, T120 . .. . 54 /- 
All other models available. 

K.B.: LFT50, LVT50, LFT60, MVO() 108/6 
All models available. 

MARCONI: All modela available. 
MASTERADIO: Most models in stock. 
McMICHAEL: Most models in stock. 
MURPHY: V200, V202C .. .. .. 56/- 

V240, V250 94/0 
PETO SCOTT, PHILCO: Mostt modela in stock. 
PAM: 908, 909, 953, 953, 955 .. .. 54/- 
PHILIPS: 176017, 2168U ,. .. . 104/ - 

1100V. 1200V .. 74/- 
12.2(1U, 1236V. 1238V .. . 74/- 
114UF, 1141'M, 115(1 .. .. 74/- 
14271', 1446(1 .. .. .. 74/- 
Most models In stock. 

PILOT: Most models in stock. 
PEE: OT1.14, FV'4C, FV4COL .. .. 54/- 

V4, V1'4, VS. VT7 . 54/- 
LV30. l'VI, FVIC .. .. 88/6 
Col7F. CTM17F'. CW17 . .. 68/6 
CWI7C, CW17CF. CW17F, etc. . 68 /8 
Most models in stock. 

RAYMOND: Most models in stock. 
REGENTONE All models available. 
R.O.D.: 61117T. 7017, C54, etc. .. 68/6 

Most models in stock. 
SOBELL: T817.1346 64/- 

Most omodels in stock. 
STELLA: ST5721U , . . 104/ - 

8106r r. 818021 .. .. .. 104/ - 
810917I1 .. .. 104/ - 
8T641417, 016417U .. .. 74/- 
8183141i .. . 74/- 

ULTRA: 86 series, 185 series, with U215, etc., 
complet .. .. .. .. 78/6 

Most models in stork. 
VIGOR: 02421; -t.8:4231 inclusive .. .. 64/- 
Poil ami Perking 3!6. C.W.O. Only 

Also: Used O.P. Tue., Scan Coils, etc. 
ALL GUARANTEED 00 DAYS 

A rrrgniri,, x'..1.7.'.) 

WYNDSOR TELEVISION 

TECHNICAL DIVISION 

ST. ALBANS RD., BARNET, HERTS. 
OAR 1769 

It V'1115: 4/- per line or part 
thereof, average five words to line. 
minimum 2 Hoes. Box No. 1/- extra. 
Ad Vert Isement must he prepaid 
aad addressed to Advertisement 
Manager `Practical Television", 
Tower House, Southampton St.. 
Loudon. II 

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: TIDew ay 
6666. 138 Lewisham Way, SE14. 

NEW VALVES! GUARANTEED! 

EBF80 
EBF89 
ECC8I 
ECL80 
ECL82 
EF85 
EF86 

S.A.E. 

DELIVERY BY RETURN! 
7,6 i EL84 6,6 PCL84 7,3 
8,9 EYSI 7,6 PL8I 816 
4,6 EY86 71- PY32 11'- 
519 EZ40 6/6 PY8I 7,- 
9/_ PCC84 619 U25 11,6 
509 PCC89 913 UY85 6'6 
8,9 PCF82 71- 6X4 5,. 
Postage 6d. per valve extra. 

FOR LIST OF OVER 200 TYPES 
Over 10.000 valves in stock 

LEWIS 
WOODFORD AVENUE, GANT 

HILL, ILFORD, ESSEX 
Telephone: Crescent 5685 

REBUILT TV TUBES, two year 
guarantee. 12in and 14in. at £5!10/; 
15in. and 17in. at £B / -I -: 21in. at 
£71101 -. Please add 5.'- for 90° types 
and 10 /- for Electrostatic types. 
Terms. C.W.O. carriage paid. TE1,E- 
MART SERVICES, 22 Coatsworth 
Road, Gateshead 8. 

MURPHY/ERGO/RYE 
LINE OUTPUT TRANSFORMERS 
NEW, LONDON'S CHEAPEST! 
MURPHY V.240 V.250 59,- 
EKCO 221/231 28 3 ,311, etc 54,- 
PYE VT4 /VT7/VT17 etc 491 - 

P. H. BEARMAN, 
3 PANK AVENUE, NEW BARNET 

BAR 1934 

" HEATH K ITS " can (1,W b,' seen in 
London and purchased on H.P. Free 
Brochure. DIRECT TV REPLACE- 
MENTS LTD.. 138 Lewisham Way, 
SEI4. TID 6666. 

RE -VAC TUBE 

DISTRIBUTORS LTD. 
23 ALBANY STREET, LEITH 

EDINBURGH, 6. 
Telephone: LEIth 1107. 

REGUNNED TUBES AVAILABLE FROM 
STOCK 

TYPE 
Mullard & Mazda 12ín.- 14in.... [4.10.0 
Mazda 15in. ... ... ... LS. 0.0 
Mullard & Mazda 17ín. 

(70 90' 110-) ,., ... ES. 5.0 
Mullard & Mazda 21in.... ... V. 0.0 

All tubes guaranteed 12 months. 
(Carriage paid). Cash or Cheque with 

Order. 
24 HOUR SERVICE 

BY TEST SCOTLAND'S BEST 

May, 1963 

TELEVISION TUBE SHOP 
We have the following 

Unused, Guaranteed Tubes 
in stock now 

AW36 -20, 21 £5. 2.6 
AW36 -80 .... E5. 7.6 
AW43 -80, 88 £6. 7.6 
AW47 -90, 91 L7.10.0 
AW53 -80 L7.12.6 
Cl2A, Cl2B L4.12.6 
C14BM, FM L5. 5.0 
C17BM, FM, HM E6. 7.6 
CI7LM, PM, SM £6.12.6 
C21 HM, SM, TM L7,17.6 
CME 1 402 L5. 7.6 
CMEI702, 1703 £6.12.6 
CRM9I, 92 £4.12.6 
CRM93 L4. 2.6 
CRMI21, 2, 3, 4 L4.12.6 
CRMI41, 2, 3, 4 E5. 7.6 
CRMIS2, 153 L5.12.6 
CRMI71, 2, 3 £6. 7.6 
CRM21 I, 212 L7.17.6 
MW6 -2 L5.12.6 
MW22 -16 L4. 2.6 
MW31 -16, 74 L4. 2.6 
MW36 -24, 44 E5. 2.6 
MW41 -I L6.12.6 
MW43 -64, 69 £6. 7.6 
MW43 -80 L6. 7.6 
MW53 -20 L7.12.6 
MW53 -80 £7.12.6 
T90IA L6.12.6 
I4KP4A, 141 K £5. 2.6 
171 K, 172K, 173K L6. 7.6 
6901A L6.12.6 
7201A, 7203A L5. 2.6 
7204A L5. 5.0 
7401 A E6. 7.6 
7405A L6.12.6 
All tubes tested before despatch 

and guaranteed for 12 months. 

CARRIAGE 7'6, via B.R.S. or 
1216 via passenger train. 

TERMS E2 down (plus carriage) 
balance LI per month. 

A few 19in. and 21in. still available 
now, at L8.10.0 and L11.0.0 
respectively. 

Shop Soiled Tubes (unused) 
(Subject to Availability) 

12ín. 3 18, 3 31, 451 -. Others 57'6 
14in. CRM141, 2 6716. Others 57'6 
17in. CRMI71, MW43 -69, 43 -64, 
751- Plus Carriage. Guaranteed 

for 12 months. 

TELEVISION TUBE SHOP 
48 BATTERSEA BRIDGE ROAD 
LONDON, S.W.II. BAT 6859 

South of the Bridge. Open Sau. 
until 4 p.m. 
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SALVAGED VALVES TESTED ON 

A MULLARD HIGH SPEED VALVE 

TESTER 

AC/P 2/6 
B36 2/6 
13329 4/- 
Dl 2/6 
D36 2/6 
D77 2/6 
DAP91 4/- 
D4)4 2/6 
D D4l 2/6 
4)4)1.4 2/6 
D091 4/- 
DH77 4/- 
DK91 4/- 
RA50 1/8 
E834 1/8 
811741 1/8 
EBC38 2/6 
EBC41 4/- 
ECC33 2/6 
ECti34 2/6 
E(..'C81 4/- 
ECC6'2 4/- 
BC'L80 4/- 
E050 1/3 
E080 2/8 
EF'91 1/3 
KT33C 1/3 
KTeI 2/6 
KTy.41 2/6 
183 2/6 
N308 4/- 
N329 4/- 
N3a9 4/- 
N369 4/- 
N379 4/- 
P41 2/8 
P61 2/8 
PCC.84 5/- 
PCF80 5/- 
PCI.82 4/- 
PCI.83 6/- 
PEN45 2/6 
FEN4t1 8/6 
P1.38 4/- 
PL81 6/- 
PIA?. 4/- 
PL83 4/- 
P1.84 4/- 
PY31 4/- 
PYe1 4/- 
P230 2/6 
eP4l 1/3 
5042 2/8 
6001 1/3 
U3l 4/- 
U2i,1 4/- 
113^29 4/- 
11F'42 8/O 
VP4 4/- 
W77 2/6 
'L63 2/6 
26r, 2/6 
Z77 1/3 
290 1/8 
2719 2/6 
4708 2/6 
8A1ß 2/6 
SAMS 1/3 
SSW] 4/- 
OBE 2/6 
6C0 4/- 
606 4/- 
6F'12 1/3 
6F'l3 1/3 
6J3 2/8 
6J7 2/6 
6025 2/6 
6028 2/6 
8D3 1/8 
91)8 2/6 
1001 4/- 
10013 4/- 
10014 2/6 
1281)67 4/- 
201^J 4/- 
2001 2/6 
20P3 4/- 
25P5 4/. 
351.8 2/6 
30C11 5/- 
30C15 6/- 
301.1 6/- 
30PL1 4/- 
3001.13 4/- 
32 2/O TERMS; C.W.O. or C.O.D. 

26 42 
43 8Ì6 Orden under 21, P. A P. 1/3. 

807 4/- W open till 11 p.m. most days. 

3d. stamp for list or 9d. for full catalogue 
Dept. PTA 

r.1 AMPLES 

FULL CATALOOLUE 9d. 

VALVE HOLDERS 
American Octal .. .. 5/- doe. 
Noval ... .. .. 94. each 

RESISTORS 

Card of fW Resistors, 72 values 
covering complete 10% range. 

24/- per card. 
Full range of separate Realtors, 

Condensers, etc. 

VARIABLE CONDENSERS 
3.50pí rnneentric trimmers 3/- doz. 

SEC CRT'S (SALVAGED) 

SPECIAL OFFER 
1210. O.E.C. 71)12 

drily 
ea. 

Personal Callen Only 

35 Mies, 10 Wes, 10 Mice INCRE- 
MENTAL OR TURRET TUNERS 
LESS VALVES. EXRECEIVERS 

12/6. , 
We can often supply for the 
actual set von want the tuner to 
fit. But cannot guarantee what 
channels are fitted. 

TRANSFORMERS 

CRT Boost. Transformera 
2V, 4V. 6V, 10V, 11V 
State which required. 12/6 es. 
Heavy Duty Output Trans- 
formers. 6 ratios from 13 : 1 

to 43:1 , , 26 / -ea. 
Miniature Output Trans... 3 /9ea. 
Standard Output Trans - 
fsrmere, Multi-match . 10 / -ea. 
Transistor Driver: 1.1 f' ' 10 / -ea. 

3.0.1 CT 12 /6ra. 
Transistor Output: 6,6 -1 Cl' 10/-ea. 

9.2 -1 CT 10 / -ea. 
Microphone Transformers, 
ratio 65:1 

I.F. TRANSFORMERS 

Standard 465 Iles , , 12/6 Per pair 
Midget 465 kc)s 16/- per pair 

AUTO TRANSFORMERS 

350W 
]00W 
50W ., 

67/6 ea. 
.- ., 27/6ea. 
.. .. 20/- ea. 

TRANSISTORISED FAULT 
FINDER 

Enables fanita to be located 
quickly. consists of a two 
transistor, multi- vibrator in a ts>r. 
Complete with battery. 32/6 

CRYSTALS 
GENUINE MULLARD. Boxed. 

0A5 6/- OASI ß/- 
0A70 8/- OASI 8/- 
0A79 8/- 0A91 8/8 

TRANSISTORS 

OC16W 48/- 
OC19 46/- 
OC26 26/- 
OC44 11/- 
0C45 10/- 
OC`70 6/6 
OC71 6/6 

OC72 8/- 
0075 8/- 
0(;76 8/- 
0078 8/- 
OC'81 8/- 
O(782 16/- 
OC170 17/6 

Arion Television 
Maxted Road, S.E.I5 NEW X 7152 

SETS & COMPONENTS 
(continued) 

TUBES -AERIALS- VALVES 
Regunned tubes, guaranteed one year, 
full range of 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 
terms to the trade and Home Engineers 
S.A.E. for Catalogue. 

G. A. STRANGE 
BROADF'IELD, NORTH WRAXHALL, 
nr. Chlppen haut, Wilts. Tel. Marshfield 236 

EXCEPTIONAL VALUE: Picture tubes. 
brand new. Mazda 191n., CME1901, 
Mu:lard 19in., ÁW47- 90/91, £4110' -: 
Mu:lard 23in.. AW59,90, £8/10/; car- 
riage (insured, paid. 12 months' 
guarantee. Note: All brand new. We 
also supply most other sizes com- 
p:etely regunned at £4/1718, guaran- 
teed 12 months. TOMLINS, 156 
Lewisham Way, New Cross, SE14. no 3657. 

TUBES, rebuilt, rescreened, etc. 
Famous maker 14" E4. 5s.; 17' 14. I5s. 
VALVES & TUBES, 1 Year Guarantee! 
BRAND NEW VALVES, full list 
on request. 
EY5I, EY86, ECL80, PY8I, EF80... 716 
U25, PY33, PCL82, PL8I, ECL82 916 
U801, 6CD6G, 50CD6G, 20P4 ... lei - 
P. BEARMAN, 3 PANK AVENUE. 
NEW BARNET, HERTS. BAR 1934 

TV SPARES 
LINE OUTPUT TRANSFORMERS 
TELEPHONE ORDERS SENT SAME DAY 

C.O.D. 
Ekco T221, 231, 311, 284, 330, 283, TC208, 
TU209, T248, TC267, all 551-. 
Ferranti T14101, T1002 -5, etc., 55f -. 
Murphy V240/250, 6216; '/270/280, 7716. 
Pye VT4, VT7, V 14 & Pam 906 -53, 501 -. 
H.M.V. 1840 -9, 2805 -5902, only 60/ -. 
Bush TV53, 79/6; TV24C, TV80, etc., 89/6. 
Philips 1768U, 9216; 1114 -5, 1437 -46, 8916. 
Decca DM14, DM3C, 65 1-; D17 D14, 651 -. 
Masteradio T917, TE7T, T409 -12, etc., 751 -. 
Alba T301, 304, 394, 484, 494, 42/6. 
Cossor 930 -8, S8 /6; Ferg. 992-8, 6216. 
Baird P2014/7, P2114/7, 59/6, etc. 
L.O.P.T.s for ANY MAKE and MODEL 
supplied. USED trans., often available ask 
for quote. SCAN COILS. 
Ekco T221, T231, etc. 55 /-, Pye VT4 -7, 50/ -. 
Used 14 -inch Ex- rental 13 Ch. Sets. 
Pye /Ferguson /Sobell, 10/- each. Min. 
Lots of 25 for Callers Only. 
Callers welcome. Open all day Saturday. 
Terms: C.W.O. or C.O.D. Post and Pack. 
and Insurance, 4/ -. 

TELEPHONE ORDERS SENT SAME DAY 
C.O.D. 

TELEVISION CONSUMER 
SERVICES LTD. 

112 Camberwell Road, S.E.5 
RODney 7917 

SETS & COMPONENTS 
(continued) 

ALL NEW -POST FREE 
l'ItANS1STORISED SIGNAL PROBE. 
Quickly checks TV and Radio. Press 
button operation. Neon Indicator....40/- 
EKl'O Line 0. Trans. T221, etc 55/- 
EKCO L.0 T. Housing (Perspex) 18/- 
Ali Makes L.O.T. from 37/8 
Volume /Bright Controls. Most TV 
Models 14/- 
Seri. Iee Sheets 4/- tIr- Spaeed ('oax 10d. per yard. 
T1' Silicon Rectifiera. 250V, 500mA ,.13/6 
BRANDED VALVES -I Year Guarantee 
PCC84 10 /- U25 13/- U801 10/- 
P1,81 11/8 U26 14/- 201'4 18/- 
PY82 1E /8 U301 18 /- 30P4 15/- 
LEADING MAKES - TAPE RECORDERS, 
RADIOS. TEST GEAR at CASH DISCOUNT 

10 ° to 33 ° 0. 
LISTS S.A.E. 

BOYLAN 
DUKE STREET. WARRENPOINT 

N. Ireland. 

FOR SALE 

VALVE CARTONS at keen prices. 
Send 11- for sample and list. J. 1g A. 
BOXMAKERS, 75a Godwin Street, 
Bradford I. 

T E L E Q U I P M E N T PATTERN 
Generator WG /44 for sale, band I /III, 
brand new condition £30 o.n.o. 162 
Tennyson Road, Coventry. 

BARGAIN OFFER 
14in. TV's B.B.C. and I.T.A. 
Complete but Untested as taken 
in part exchange. 

E3.19.6, plus 15/6 carriage. 
I7in. £4.19.6, plus carriage 15/6. 

Send for our 
Radio and Electrical List, 9d. 

CAPITAL TV 
55 HONOR OAK PARK, 

LONDON, S.E.23. 

1,000 TELEVISIONS, all makes, from 
£3 working, 10 not. Callers only, 
9 till 6, includ'.ng Sats. 39 White- 
horse Lane, Stepney, London. 

E. R. NICHOLLS 
46 LOWFIELD ROAD, 

Off Shaw Heath, STOCKPORT 
BUMPER PARCEL 

100 Assorted Resistors. 
50 Assorted Condensers. 

1 51n. 3 ohm Elac Speaker. 
1 Isolatln Transformer. 
4 Terminal Blocks. 
2 Rotary Toggle Switches. 
1 Small Chassis containing 60 com- 

ponents. 
2 Westectore. 
2 Thermistors, 

100 Cartridge Fuses. 
All for 20 /- Post Free In U.K. 

20ft. Steel Telescopic Mast, 50 /-. 
High Stab Resistors ed. each. 
List now ready for Paper Block 
Condensers, Valves, Oscillators. Test 
Sets. S.A.E. Please. 

Mall Order and Retail Shop: 
46 Lowfleld Road. Oft Shaw Heath, 

Stockport, Cheshire. 

(Continued overleaf) 
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FOR SALE 
(continued) 

EXCEPTIONAL TRANSISTOR Port- 
able Tape Recorders, value £611916, 
complete with crystal microphone. 
earphone, spools, tape, batteries. 
instructions, presentation box (extra 
tapes. 100 4 /6.1, ideal gift, £871918. 
Satisfaction guaranteed. Postage, 
packing 2/6. TOMLINS, 156 Lewisham 
Way, New Cross. SE14. 

METAL RECTIFIERS 
RECTIFIERS- CONTACT COOLED 
I4RA1282 l t't;lnl) type 250 v., 250 urA, 13/8; 
128.41283 t N'C31) typo 250 v. 300 mA, 17/6; 
330 mA, 19/6; EC113 /, 
RECTIFIERS -FIN TYPES 
Equivae. {or Rí14 230 r 250 mA, 13 /9; REV 
250 v., 380 mA, 17/8; 14A989 400 mA, 18/8; 
14588 16/9; 14A97 19 / -; 14A100 22/8; 14A049 
20 / -; 1.W7 11 /8; LW13 20/ -; EE8 20 / -, 
MULTIMETERS from 89/6. 
Stamped envelope for inn latest selection and 
Gargalli offers, 
Under El P. & P. 84., over 21 Poet Free. 

C.O.D. 2/6. 

DURHAM SUPPLIES 
175 Durham Road, Bradford S. Yorkshire 

WANTED 

NEW VALVES WANTED EY51, ECL80, 
POC84, PCF80. POL93, PL81, PCL82, 
PY81, R19, 17801, 30P4, etc. Best cash 
prices by return. DURHAM SUPPLIES, 
175 Durham Road, Bradford 8, Yorks. 

WANTED: NEW VALVES and Tran- 
sistors, any quantity, S. N. WILLETS, 
43 Spon Lane. West Bromwich, Staffs. 
Tel: WES 2392. 

A PROMPT CASH OFFER for your 
surplus brand new Valves and Tran- 
sistors. R.H.S., Beverley House, 
Mannville Terrace, Bradford 7. 

SERVICE SHEETS and New Valves 
purchased for cash. HAMILTON 
RADIO (P), Western Road. St. 
Leonardo, Sussex. 

SERVICE SHEETS 

WHY TOLERATE DELAY when we 
can supply your Radio or TV Service 
Sheet by return of post at 4/- each 
plus postage. List 1 / -. Also Manuals 
for sale and hire. S.A.E. with in- 
quiries, please. Mail orders only to: 
S.P. DISTRIBUTORS. 44 Old Bond 
Street, London W 1. 

SERVICE SHEETS 
For all makes of Radio and Television - 
1930 -1963. Prices from If -. 
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, 201- 

HAMILTON RADIO 
Western Road, St. Leonards, Sussex 

SERVICE SHEETS, Radio and TV 
4/- each. L.e:. ll -. 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, Radio. TV, 5,000 
models. List 1/ -. S.A.E. inquiries: 
TEL.RAY, 11 Maudland Bk., Preston. 

SERVICE SHEETS 
(continued) 

FAULT- FINDER FILES, showing com- 
mon faults that each receiver is 
prone to and other useful servicing 
information 2/- each. List 9d. Pius 
postage. Mail orders only. S.P. 
DISTRIBUTORS. 44 Old Bond Street, 
London W1. 

SERVICE SHEETS (30,000) 3/- each 
with S.A.E. Darwin, 19 George 
Street, St. Helens, Lancs. 

TRADE SERVICE SHEETS cBered 
by retired engineer. If I haven't got 
it you won't get it! All 4/- each by 
return. Please include large S.A.E. 
Mail orders only. ETZIONI, 80 
Merrion Avenue. Stanmore, Middx. 

SERVICE SHEETS, also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London W6. Tel.: 
SHE 8441. Nr. Goldhawk Rd. Station. 

SERVICE SHEETS Radio and TV, 
4/- each post free. A11 types. Send 
S.A.E. for enquiries. D. AND B. 
TELEVISION (W IM BLEDON I LTD., 
131 Kingston Road, Wimbledon. 
SW 19. CHE 3955. 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES In minutes 
from that great book "The Principles 
of TV Receiver Servicing," 10 /8 all 
book houses and radio wholesalers. 
If not in stock from: Secretary, 
I.P.R.E., 20 Fairfield Rd., London N8. 

PIN -POINT TV TROUBLES IN TEN 
MINUTES. The title can be imitated 
but the con-tents never! The book 
that really tells you how to 11x tele- 
visions. Over 340 cross- indexed 
pages. MUST be able to earn you 
more than its cost within two weeks 
or your money refunded! Price 33/- 
incl. postage. Write for free trial to: 
SIM -TECH BOOKS, West End, South- 
ampton, Hants. 

EDUCATIONAL 
THE INCORPORATED Practitioners 
in Radio and Electronics ( I.P,R.E.) 
Ltd. Membership Conditions booklet 
1/ -. Sample copy of I.P.R.E. Official 
Journal 2/- post free. Secretary, 20 
Fairfield Road, London, N8. 

BECOME "Technically Qualified " 
in your spare time. Guaranteed 
Diploma and Exam. Home-study 
Courses In Radio /TV Servicing and 
Maintenance, R.T.E.B., City and 
Guilds, etc. Highly informative 120 - 
page Guide -Free! N.I.E., (Dept. 468), 
148 Holborn, London EC1. 

Es:MADE 
rb sets a 
T, ,epai r11,, 

a lao a ion 
,u,a 
ea a 

spare time business. Our 
practical course will show 
you the way. No previous 
esperienoe is required. 

SEND FOR 
FREE BOOK 
TODAY! 

RADIOSTRUCTOR 
Dept. 078 READING. BERKS. 

EDUCATIONAL (continued) 

"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. :2, P.T. RADIOSTRUC- 
TOR, Reading. 

Everyman's guide 
to astronomy- 

FOCUS 
ON 

STARS by 

Julius D. W. Staal, F.R.A.S. 

Today, probably more than ever before. 
astronomy is a vital study. This fascinating 
book by a distinguished astronomer is an 
account of the universe which will be a 
practical inspiration to both the layman 
and the amateur astronomer. The reader 
will experience a real pioneering excite- 
ment as astronomical calculations are made 
step by step and the wonderful workings 
of the heavens are unfolded. Clear and 
simple diagrams are used to illustrate the 
cause'of the tides, the complex motion of 
the earth, the seasons of the other solar 
planets, eclipses, the nature of galaxies. 
Monthly star charts give a unique all -the- 
year -round guide. The author was pre- 
viously at the London Planetarium. 

296 pages, 16 plates, numerous figures 
and 12 star charts. 

40s. FROM ALL BOOKSELLERS 
. or, in case of difficulty, 41s. 6d., by 

post from George Newnes Ltd., Tower 
House, Southampton St., London, W.C.2. 

NEWNES 

RES/CAP. BRIDGE pia /6 to 

Checks all types o, resistors. condensers 
6 RANGES 

Built in I hour. Direct reading 
READY CALIBRATED 

Stamp for details of this and other kits. 

RADIO MAIL (Dept, VL) 
Raleigh Mews, Raleigh Street, Nottingham 

NYLON - P.T.F.E. 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 

No Quantity too small 
List on application 

ALUMINIUM, LIGHT ALLOYS 
BRASS, COPPER, BRONZE 

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

BELgravia 4300 

Works: 
36 ROSEBERY AVE., LONDON, E.C.I 

Branches at Liverpool, Manchester, 
Birmingham, Leeds 
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REBUILT TUBES! 
You're safe when you buy from 

RE -VIEW LTD ! 

Each tube is rebuilt with a completely 
new gun assembly and the correct voltage 
heater. 

Each tube comes to you with a guarantee 
card covering it for a year against all but 
breakage. 

Each tube is delivered free anywhere 
in the U.K. and insured on the journey. 

Each tube is rebuilt with experience and 
know -how. We were amongst the very 
first to pioneer the technique of rebuilding 
television tubes 

iii 

RE -VIEW (LONDON) LTD. 
173 STAFFORD ROAD, WALLINGTON, 
SURREY. Tel. WALlington 4382 

HERE IS WHAT YOU 
PAY: 

12in. 

14ín. 

15in. 

17ín. 

21ín. 

£4.10.0 

E4.15.0 

E5. 0.0 

E5. 0.0 

E7. 0.0 

Cash or cheque with 
order, or cash on delivery 

FRE TO A MBI TIO US El V GI I T EER S 
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This tmique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
cc NO PASS - NO FEE " 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than 4z5 a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

BRITISH INSTITUTE OF ENGINEERING 

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. 

City 6 Guilds 
Gen. Cert. of Education 

Etc., etc. 

ÉQÚIPMENT 

INCLUDING 
TOOLS ! 

The specialise Elec- 
tronics 

Basic Practical and Theore. 
Division o- 

tic Courses for beginners in 
E. ..(m ar- 

you Radio, T.Y.,Eleceronio, Etc., h'OlT' offer, you a 
A.M.Brit.I.R.E. City A Guilds rra((aborarory trarn- 

Radio Amateurs' Exam. ¡,,p at horn, with 
R.T. E.B. Certificate practical equipment. 
P.M.G. Certificate Ask for details. 
Practical Radio 

Radio i Television Servicing B.I.E.T. Practical Electronics 
Electronics Engineering SCHOOL OF 

Automation 
ELECTRONICS 

POST COUPON NOW 
Please send me your FREE 156.page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

ADDRESS.. 

TECHNOLOGY (Incorporating E.M.1. Institutes) 
(Dept. S E /20 ), 29 Wright's Lane, London, W.8 ; 

........................ 

SUBJECT OR EXAM 
THAT INTERESTS ME 

(SE 20). 

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.I5. 

Tel: Vandyke 4304 /5267 

ALL TYPES 

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 

KEEN PRICES 

12 MONTHS' GUARANTEE 

Winter Trading Co. Ltd. 
95 Ladhroke Grove 
London, W.I I 

and Branche: 

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 
I1 Clements Street 
Rochdale, Lancs. 
Tel: Rochdale 48484 

Wizard Productions 
16 Withy Grove 
Manchester 
Tel: Dea 2772 

Chester Radio 
11 City Road 
Chester 
Tel- Chester 24727 

Taylors 
162 Eastnev 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 I 

Tel: Belfast 33340 

R.E.D. Ltd. 
Waltham Street 
Crewe 
Tel: Crewe 4364 

PROMPT DELIVERY 

WRITE FOR BROCHURE 

Fylde Television Services 
460 Talhot Road 
Blackpool 
Tel: Blackpool 31159 

Hi -Lite Ltd. 
89 Southbourne Grove 
Southbourne, Bournemouth 
Tel: Bournemouth 44344 

R. Watson 
Leathern Bottel 
Way enden, Woburn Sands, Bucks 
Tel: Woburn Sands 2027 

R.E.S. Ltd. 
17/19 Paynes Lane 
Coventry 
Tel: Coventry 28781 

J. Wildbore Ltd. 
6 -12 Peter Street 
Oldham 
Tel: Mai 4475 ' 
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