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i PRACTICAL TELEVISION September, 1963

UILD A C.C.T.V. CAMERA!

An exciting new Hobby . . . made possible with these easy-
to-buy, easy-to-build kits, supplied with step by step
instructions. 1deal for the enthusiast and Technical students.

T 1) The finest possible way to
. = learn about transistors and TV
THE “BEUKIT™
: " The most exciting advance ever
in Do-it-Yourself Electronics—
C.C. TELEVISION
CAMERA KIT!

specially designed and manufac-
Completely Transistorised

tured — NOT SURPLUS
EQUIPMENT.
A World First! The Beukit
T — e S s ey
SRR e e e R
. . !
Buy and Bu,ld Ly Easy Stages ¢ Save Money and buy the complete Kit
® KIT No. 1. £18.17.6 with specifica- @ Kit No. 3. £8.0.0. With il iransistors (less vidicon and lens) as illustrated
i and

405 line TV Receivers.
See it Now! Demonstrations
held daily in our showrooms.

Camera works with standard
tion, principles of vidicon tnmbe, above for only. ..

assembly and optical system diagram. y o
. plus 7/
® KIT No. 2. £16.10.0. witn printed ecir- ® Kit No. 4. £6.0.0. wit a1l meta) work. £48 P. & P,
ouit board and associated componcnts, circuit Plug 7 6 Post & Phg. for rach Kit Send 8.4.8. . .
diagram, layout instructions and Iastruction for full detaily of Kit. (.ils cannol be aplit. The Camera is also av.'axlab'leA factory
Manual. Instruction Manual cannot be supplicd separately.) ~ assembled and tested, with vidicon less

lens for 69 gns.

Order Now
or see demonstration today. @ Experimenters vidicon £12 plus P. & P. 7/8

@ BPECIAL BEULAH Z1 E Lens $11

SR Dept. PTV 126 HAMILTON RD., WEST NORWOOD,  ® owiist riiciih Lixs {3 U k) Fsed
I o iris F2 1{in. llent lens, fo

of Cotupanies LONDON, S.E.27. Tel: GIPsy Hill 6166 52 to inoiiy. Bt the price of other wain

Staamp for | DUKE & CO. (LONDON) LTD. Phone

i | Rt TELEVISION TUBES
[ )

® with A reliability :-

To fit B.S.R. and Collaro

6in., 8in., 7in. x 4in.
Studio Decks. Carriage 5/-. e Sty

Money back guar-

anteed. Other
Sw Volume Controls, Min.

e votume conrotn vy | o/ i tox 7| || PACK A GREATER PUNCH THAN EVER
b Sl B o ereneion or || | TRY ONE NOW AND SEE THE DIFFERENCE!

= SPEAKERS

2-tone covered cabinet, 6in. i
T TVI;'EEVB%‘;‘ PM speakers. swicch and flox. I8 month guarantee with all our tubes
15, 14, 12in.. 59/6 Ideal PfoPr 3k-i;:chen, sick-room,
' etc. P.P. 373, !
Guaranteed One Year
Ins. and Carr.. 10/-, . P ' EOSTRTORYOURWITH
Add 10/- refundable on OLD TELEPHONE |5I6 ’ SIZE PRICE ALLOWANCE ON
TUBE. 110" Tubes in Scock.| HANDSETS RECEIPT OF ULD TUBE
= Ex-Rental Tubes G.P.O. standard pat.tern. House H
121,31/74, 36/24, 141, to Workshop, garage, intl::r- |21n' £4' 76 ‘ ‘3.l7’6
IS,- 14KP4 and others.| office, etc. — .-
Set tested. Carr. 5/-.] Works off any small battery. 14in ‘ £4 |5 o i ‘4. s.o
14 INCH 17 INCH f ‘
|
i

£1.10.0

12 months’  Full

£11.10.0 IS, 16, 17in.1  £5.15.0 £4.15.0

Carriage and Insurance 10/6 extra on all tubes

How do we do it?

Guwarr':;et:e ielts are ex Rental.
s d 1l

Part Exchange maintained. We S BUY FROM ACTUAL MANUFACTURERS WHO
i re-guntubesasnew

Legs 306 mar set. KNOW HOW TO REBUILD A TUBE

Shown working all
channels in Shop.
Personal collection
advised, orinsured.

ourselves. Vaives
and Partsare manu-

facturers’surpluses MARSHALL’S for TELEVISION LTD.

All  sets have a

ritten uirantee,
G e Iecie 131 St. Ann’s Road, Tottenham, London, N.15
in. - Only DUKE’S and all components.
17in., 307 | Can Offer This. STAMFORD HILL 3267 & 5555
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N HIGHEST QUALITY— GUARANTEED
'l ‘?'S COMPARE OUR PRICES
Carr. & luw. 12/0. GUARANTEED NEW TYPES VA Lv E s
6 Moaths 12 Montbs | MW 31/74 ’ (
MOST MULLARD, 19i £2. 0.0 53. 0.0 £3.15.0 by return of post
|mMAZDA, COSSOR. in. . 0. . 0. o190
EMITRON, EMI- . ® nw 3621 || THE MOST ATTRACTIVE COMPETITIVE VALVE
Oy [T 7 14in.  £2.10.0 £3.10.0] £4.15.0 LIST IN THE COUNTRY
A b ; ise advi
pno&};;s%%” | 15-17int£3. 5.0 £4. 5.0 crm ve All valves are new and unused unless otherwise advised.
MW 4
i FREE TRANSIT IN-
FACTORY 21in. £3.15.0 £5.15. 0 £6.0.0 POST CRMONTHE SURANCE. Satisfaction
1 Valve 64, 211, 1/=. GUARANTEE or Money back Guaran-
100 RESISTORS  6/6 || sPociaL TEMPORARY OFFER. |||FREE for 12 or more| In Writing With | tee on Goods if returned
Excellent. Bizes 4-3 watt. Due to huge liul:{“sp‘cliiu.‘l }l’u{)chasf valves. every valve. within 14 days.
we are offerning MW 3174 Tubes af
100 CONDENSERS 10/- || the umepcatadle prce of 28/~ MW |1 0z4 4/3 6K7  5/9)20D1  8/9|DL82  9/-\EZ40 /8 U2z  6/9
Miniature  Ceramic and Silver Mica 3424 ditto, 39/-, P.P.12/6. The || 1a76T 9/6|8K76  2/-[20F2  9/6|DL92  5/-EZ41  6/9\U2a  12/6
Condeusers, 3 pl® to 5.000 pk. LIST | | above are guaranteed tor 8 months. || 105GT ,/a 6K7GT 4/6{20L1 13[/;; pLod g8 Ezgtl) %(Is ggg 13;8
VALUE OVER £5. 1D5 Ti-|8K8G  5/-120P1 3 H 8]
i a srmcensp toove 1 GRlugete Salny e, Mmool 0
6din. din. E: ] -
SILICON RECTS. s, 7/6 T din, 8/6 114 8/-|6LL §/6/20P5  15/-|[EACOL  4/- Gzaz 7 e' 12/8
B (I efepalorg Y Al ILD5  4/3(6L6  7/6|25A6G  8/-|EAF42 8/3/GZ34 11/6|U37 26/
ment. Top quahty 8/8 (I tor 24/-). COAZ Tow lown B4 . 25 vis. | 1LN5 48 | 6L8G g/e %Lﬂg’l‘ 7,/9 Egif 15’/3 E{ﬁ’gg 1%//8 ggg :;g
; 9., 1 IN5GT 8/9[6L18 19(25Y5 5 b .

13 CHANNEL TVs. Tk ;’.’ugi“‘f,s B8 O:Jt'lef de, 3200 | 1ROOT Sle|oLis 1b/e|ssz4a 7-|EROL  3/3|HVR2 8/-|U76 © 5/8
Table Models, Famous Makes. Abso- |~ " 1U5  5/3|6LD20 7/9(2525  8/-|EBC33 4/9|KT33C 4/-|UT 4/8
lutely Comnle‘te. These sets are un- - 154 7I8(8N7 7/6/25Z8G 8/-\EBC41l 7/9|KT38 14/-|U107 12/8
equalled i valne due t huge purchase BBC/ITA 14in. TVs. 185  4/618P1  9/8/27SU  13/6|EBCS1 7/9|KTia  6/-|ULl 11/8
direct from somvce. They are untested, | With CRM  §41 Tubes.  Absolutely | 1T4 3/-16P25 8/8/30C1 6/8|EBF80 7/8|KT45 8/68/U281 9/6

4 to be i working | complete. tested o1 taster.  Famous [ 2D21  5/6(6P28  9/9(30C15 11/0[EBFS3 5/6|KT4S 17/8|U282 15/
order. (arr. ete.. 15/- make. large purchase enables s to | 3A4 4/-18Q7G 5/6|30F5 8/-|EBF89 7/9]KT61 8/6|U301 12/8
£2 19 0 £6 19 0 olter then at £4 19 0 3A5 8/9(8Q7GT 8/-|30FLl 9/6|EBL21 9/9|KT63 4/6|U309 8/6
12in. DE-NUBTES <19 Carr. 1275, 99.0|3pe  4/-ler7G  9/-130L1  @/6|EBL31 17/6/KTes 13/6U329  9/6
gy gmens sesk umen dot e
384 -|8sc 7 .
= 3va  8/6]6sG7  4/9|30P12  7/8|ECO2  8/6|KTW6L 5/9/U80L 19/«
5R4GY 0/6(6SH7  3/-|30P19 13/8{ECC31 73/6{KTW62 8/6|UABCSD 7/-
T4 8/-|68J7  5/-|30PL1 9/3|ECC82 4/-|KTWe3 5/0|UAF42 /9
504G  4/9|6SK7  5/-|30PL13 9/6|ECC33 4/6|KTZ63 7/-|UB4l /-
e JaStm gae,, woee win, foteen 18
5Y3G 8SN7GT 4/6 -|ECe3s L 3
5Y3GT 5/6(65Q7  5/9|35Wa4  6/-{ECC40 9/8|MU14 7/-|UBFS0 7/9
5Y4G  9/6 6587 /6|35Z4GT 5/6|ECC81 4/¢(N87  10/6|UBFs8 5i8
524 9/-16U4GT 9/6|3525GT 7/-|ECC82 4/0|N78  13/-(UBL2L 12/=
524G 7/-16V6G  4/641 6/6|ECC83  6/-|N108 '13/-(UC92 B/
e Gilive don,  seim e wibe
/30L: - |6X4 7
6A6  3/8|6X5G  5/-|50C5 _ 8/6|ECCS8 11/6|P6L  2/9|UCF80 13/3
6A7 9)-|8X5GT 5/6|50L8GT 7/6|ECF80 8/3/PABCSO 8/-UCH21 /3
6ASG  7/8/6Y6G  7/6|58KU  ©/6|ECFs2 8/3|Pcss 1l/6lUCH42 /3
6ASGT 12/6|7B6  9/-|61BT 17/6|ECH21 11/6,PCo7  9/elUCHSL 7/9
6AC7  3/-|7B7  7/9|618PT 11/-[ECH35 7/6|PCCB4 8/6|UCLS2 &/3
OPENING IN LARGE PREMISES 8AGs  2/8|70s  5/3|a2BT 13/6|ECH42 8/6|PCCB5 7/9|UCL83 12/-
R
8AK5 5/-[7TH?  7/3(78 M 8/8 F4
y 6AL5  3/3|7s7 8/9180 5/6|ECL80  6/6 PCClso 13/6|UF80 /e
11'1 2 NOI‘th Rd., BRIGHTON 8AM8  3/-17v4 5/-(83 9/6/ECL82 8/ 6/9|UF85  7/6
6AQc  6/-|7Z4 5/-|185BT 19/6|ECL83 10/6 Pores 7-|UFss 14/
S b Jimetuideses i it o
With Widest Stocks, Keenest Prices: TV’s, Radios, Va ves, Trau- 2 -|10C1 1/8 (A) | Tl 1/ Tl
sistors, Hi-Fi Equipmeat, Loudspeakers, Autochangers, Cables, ga;’ﬁ ggg }ggi 1:59 S%E 4%/9 g%gA 3}]/3 l;gkgg 6’/3 gt:a 1;//6
B 7l -
Eron o S5 i-|woFo lofslsla  Jdl-|ERG  digPCLet TsiuLss o
6BA8  5/6/10F18 10/-{886A 12/6(EF40 11/-|PCL85 10/-/UM8BO 9/8
gggge 1%’/6 wmu 1446 sga g;g EFA]. sllﬁ ;%ng 13;3 g%éc 1’;//6
- 8/8{955 N 5
o - b H 9,
TURRET TUNERS 3 VALVE AMPLIPIERS. e |[B16  ofs }35{3 Yeiees a6 EE?&R?&?S PENAS 4lo[Us 10/
Mot makes, your chuce it avail- aml vntput transtorme 6BR7  8/6(12A6 235783 7/6|EF54  3/3|PL33  9/6UYIN 11/-
able, with vahve 18/-, less valves (PBL. 685G, GASC) and ¢ 6BRS  9/6|12AHS 9/-|9001L _ 3/6/EF80  4/6[PL36  9/6/UY2L  9/8
10/-. ®.A.E. enyuiries. Nente. With jull inadrnctions tor | GBWE  6/9[12AT  6/6/9002 * 4/9/EF85  6/-|PL38 17/6/UY4l 8/~
making high gain amplitier with 6BW7T  5/-|12AT? 5/6/9003 5/9|EF86  7/6|PL8L  8/3|UY85  6/-
TRANSISTORs || il i iy il || siihte driamy soem Giebe gavid
Guaranteed Top Quaiity B el e s 29)= ||6ce  3/8l13ave 6fp/AZaL  Fj-(EFe2  S)-|PLS4  7/6|VP4l  5/6
Huge reductious.  Red Spot standard - 609 1/-|12AX7 6/6{B36  6/9(EF183 9/9(PL820 8/3|VR105 5/8
L.F. type now only 1/8; White Spot B.1. | pponicipps  Silicon Diodes 125y, suy | 8CD8G 17/6|12BA6  7/-IC1C 8/-|EF184 9/6(PM84  9/8|VR150 5/~
/-, Mullard Matched Ouiput Kits L e O v lave. | 6CHS " 6/6/12BEG  6/6/CCH35 13/8|EK32  7/6[PX4  12/8{W76  4/9
(OCHID and 2-0Cs1's), 1276, Receiver | M4 % W Bri WERE SHAOAT TOVET gy © 37311987 8/9|CL33  9/-|EL3 ~ 3/9|PXe5  9/~WSL /3
Kits, G4 0Cine2), OUSID. A, ach, mo0v. SimA, 3j-: RAIL 578 |8D3 g/6l12c8  5/6{CY31  7/6[EL33 _ 7/-|PY3L  8/-/X6lM 11/-
OUKIZ). = transistors. / Al 879: BMB. 76! ,“‘ 1 S s | 9D3 3/-112E1  17/8/D77 3/3|EL34 11/6/PY32  10/-X63 8/8
AF102 17/6]0C26  12/6(0C31 816 | oy BIPE L0 f ¢ ' Toye: | UF1 4/9|19H6  1/8|DAB0 11/b|EL35  6/-PY33 11/-/X85 11/
AF1L1 8fo|JC38  1y/-locan sis |0, Mg Mk R 719, | 6F8 7/6]12J5GT 3/3|DAC32 9/9|EL38 12/6|PYS0  6/6/X66  7/9
AFLLs  ai6idcas  sfe|acsy w6 | R NS e UG (T 6ReG 418 (1217GT 8/-|DAFS1 4/6(ELAL  8/-|PYSL  8/3)X76M 11/
AFIIS 776|615 6/-100170  »/8 | S 2 R I bor [ 6F18 419|12K7GT 4/6|DAFSB /3|EL42  T/0|PYSR  0/9X78  21/-
AF117 7/-|OC7L  5/-10CL/L £/6 ST * - i 6Fl4  8/6|12K8  9/8|DF33  8/9(EL81  8/9|PY83  6/8/|X78  21/-
AFI27 9/6{0c72  5/6/XB102 5/6 6F15  9/6|12KBGT 8/6(DF9L  3/-EL84  6/6|PYS8  9/- XB1M  9/-
‘ - |, AM/FM RADIOS ISl SGlReieT 4eDn TAEHR SRR shie
tieneral hurpore mumature | SR S orars Labinet, || 6F33 4l- 12sG7 4/6/DH63  5/6{EL95  6/6|R19 9/6|2.68 8/8
Nk 8., 76 doe D20 478 | |3 e e Qeolnaliie LN | Hg 1/8|128H7  3/6[DH76  4/6|EM34  8/0(RL1S 11/
AR Al e £'1'1' 815 us|lasy7 818 DK32 9/6|EM30 7/9|SP4l  2/3
LINE TRANS. lete, tiuaranteed 3 montlis. gjgg,r 21/:; 128%‘01‘6,8 D%g}% 53:/,‘_5 Eggk g;g g%% 1:;: oo
s uantis Lpees g}g /6]123Q7  8/6|DK98 7/2 EM85 s/Ie %02150 A;g 'r;ropg
wakes at only 8/6(13D3  5/6/DL33  7/6|EN3L 16/=T4l
TELEPHONE C.0.D. ORDERS 1| gj75  4/9(1457 14/6DL35 7/6|EY51 /6/TDD4 8/6| LISTED
CRM142 ¥* £5 DISPATCHED THE SAME DAY ||6J7GT 7/6|19AQ5 7/8|DL63  8/-|[EYS8 7/3U14  7/6| S.AE.
Tubes uK6GT 6/-|19BG8 14/-DL75  6/-\EYS8  9/6|U18 76 g
Post: 2 ths. 2f=, 4 4bs. 2/6, 7 lus. 3/6. 15 Jba 4/« ete. (C.0.D. 2/- extra). ALL I'TEMS LESS 5°, AND POST FREE IN DOZENS, Send 6d. for list of 1,000 snips.

TECHNICAL TRADING GO.

RETAIL S8HOP

350-352 FRATTON ROAD, PORTSMOUTH.
malL ORDER oNLY DEYONION COURT,

PARK CRESCENT PLACE, BRIGHTON, 7, SUSSEX
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New [0t Fdifion

Nownes breal

fif Maker !

COMPLETE IN
6 VOLUMES

PRACTICAL TELEVISION

September, 1963

Radio & TV Servicing

DATA FOR MODELS RIGHT BACK TO 1956

This latest 10th Edition provides all the technical
information you need for quicker repair work
now and for years ahead! It gives you full
servicing data and specialist repair methods for
the popular models marketed by 70 principal
makers and companies—current models back to
1956. It is essential to the shrewd repair man
because people are keeping their sets longer. If
you have never before examined this famous
reference work now is your opportunity. See
the latest edition for a week on free examination
without obligation to buy.

TELEVISION - RADIO - RADIOGRAMS - CAR RADIOS
TAPE RECORDERS - RECORD REPRODUCERS

DATA FOR ALL THESE MAKES—Alba, Ambassador, Argosy,
Armstrong, Baird, Beethoven Berec, Brayhead, B.R.C., B.S.R., Bush,
Capitol, Champion, Channel, Collaro, Cossor, Cyldon, Dansette,
Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan,
Emerson, E.M.Il, Emisonic, English Electric, Ever Ready, Ferguson,
Ferranti, Fidelity, Ford Motor Co., Garrard, G.E.C., Gramdeck,
Grundig, H.M.V., Invicta, K-B, McCarthy, McMichael, Marconiphone,
Masteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott,
Philco, Philips, Pilot, Portadyne, Portogram, Pye, Radiomobile,
Raymond, Regentone, R.G.D., Roberts’ Radio. Sobell, Sony, Sound,
Spencer-West, Stella, Stereosound, Strad, Ultra, Vidor, Walter,
Webcor. Includes special 50 page supplementary section of older
models.

PLUS 2 YEARS’ FREE POSTAL ADVISORY SERVICE

More than 4,000 Circuits and Component
Layout Diagrams - 2,250 Popular Models

”_('E ,‘f mﬂfﬂrh’ayf

fo pro

Every purchaser receives a Free copy of

TY ENGINEERS POCKET BOOK

; {value 12/6)
}]‘;E:-NFE 272 PAGES : OVER 200
POCKEY PRACTICAL ILLJSTRATIONS

An invaluable companion to
your set for on-the-spot repairs
Concise information on installing,
fault-tracing and repairing, ser-
vicing equipmend, alignment, etc.

Hurry - Post Coupon To-day

1 ife value o=

Tick ¥ whare applicable I
[ The address on left Is—

My Property

Rented unturnished

Parents' Home

Occupation Furnished Accom,

I

|

|

Temporary Address I
I

4

Signature

I George Newnes Ltd.,, 15-17 Long Acre, London, W.C.2. I
| Send me Newnes RADIO AND TELEVISION SERVIC- |
I ING (in 6 volumes) and TV ENGINEERS POCKET I
without obligation to purchase. I will return them
in 8 days or send 15/- deposit 8 days after delivery, then
- deposit fter )
I twenty monthly subscriptions ol 15/-, paying £15/15/~inall. I
Cash price in 8 days is £135.
| if you are under 21 your father must complete this I
coupon. If married woman your husband must complete.
I f ied husband / I
Mr.
I Full name Mrs., |
I {BLOCK LETIFRS) Miss |
Address
| |
|
|
|
|
I

(RV)533/71
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Practical T'elevision

YOL. 13, No. 156, SEPTEMBER, 1963

SRR IARRITE R

Editorial and Advertisement
ffices:

PRACTICAL TELEVISION

George Newnes Ltd.,, Tower House
Southampton Street, W.C.2.

© George Ltd.,
Phone: Temple Bar 4363.

Newnes 1963

Telegrams: Newnes. Rand, London.

SUBSCRIPTION RATE
including postage for one year

To any part of the World £1.9.0
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The Editor will be p'eased to consider
articles of ¢ practical nature suituble
fur publiculion tn *“Practical Television™.
Such articles should be wrilten on one
side of the paper vnlu, and showld con-
tain the name and address of the sender
Whilst the Lkditor does not hold nimsel
sponsible for the manuscripts, every efor
will be made to return them if @ slumped
and addressed envelope is enclosed, Al
correspondence intended for the Edutor
shouwld be addressed (o The  Fditor
“Practival Television’', George  Newnes
Ltd., Tower House, Southamplon Sireel
London, W.C.2.

Quung to the rapid progress in the

in touch with the latest developments
we give no warranty that apparatu
described In our columns is not the sub
ject of letters patent,

Copyright in  all
graphs anad  articles  published 171
“Practical  Television” is  specificall
reserved taroughoul the  countries
signatory to the Berne Convention an
the U.S.A. Reproductions or imitation.
of any of these are therefore erpressi
forbidden.

drawings, pholo

SUNHTATHE RN e

Colour Consistency

HE past few weeks have been momentous in the history

of colour television. Engineers of BBC, ITA, the equip-
ment manufacturers, the 1TV companies, the receiver manu-
facturers and the GPO have spent days at demonstrations
and nights in debates in an endeavour to find a solution to
the problem of international standardisation of television
colour systems.

1t has not merely been the consideration of the rival NTSC,
SECAM and PAL systems that has given rise to this spate
of oratory. Permutations and combinations have been added
by variations in other parts of the originating television chain,
such as colour TV cameras, videotaping. telecine, separate
luminance camera tubes, efc., etc., ad infinitum. To compli-
cate matters, all of the basic systems and their associated
studio colour cameras and equipment have their own special
advantages and disadvantages.

Some organisations have gone to the trouble to circulale
questionnaires to a section of the public, asking their opinions
on the most important requirement of colour television.
Analysed, the answers boil down to one simple request: com-
plete accuraty of colour reproduction of the original, whether
it be facial flesh tones. colours of costumes, or scenery.

This is a public opinion in which questionnaires can give
a misleading answer. The public don’t know what they really
want! Experience in colour photography, particularly in the
film industry, has established the fact that colour consistency
is a far more important factor.

The average person is no more able to detect absolutely
accurate colour balance than he is able to detect perfect pitch
in music. On the other hand, he notices with alarm the
minute changes of musical pitch arising from the joining
together of music recordings made at different times and at
very slightly different speeds.

Let us hope that in their quest for colour accoracy the
back-roam boys will not let us in for a system in which
every TV camera changeover leads to mental acrobatics by
the viewers, and incessant knob twiddling on the receivers.

From the practical and working point of view, colour TV
must [rom the outset be able to cope with cuts from 'live
camera to camera caption, film or colour slide without
revealing the discrenancies of nearlv all the colour TV
svstems (or combinations thereof). While the only safe way
of attaining colour continuity or consistency at present is to
use colour motion pictures, we believe that the following
should be the immediate. objectives:

(1) Consistency of colour from shot to shot.

(2) Ability to use celour cameras in existing monochrome
studios without extra lighting. ventilation. etc.

(3) Accuracy of colour renroduction.

These are the principles that guided the film industry
through the troublesome waters of colour photography. The
television industry would do well to follow suit.
I T s R TG

Our next issue dated October, will ba published on September 19th.
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U.H.F. Network for BBC 2

I'HE first u.h.f. station to carrv the BBC second television pro-
gramme, BBC 2, on 625 lines will be at the Crystal Palace.
London, and will be brought into service in early April, 1964. It
will serve about ten million people in London and the Home
Counties. During 1965 the corporation hopes to open further high-
power sfations in the Midlands, Central Scotland (Lanarkshire).
South Wales, Lancashire, South Yorkshire, Northern Ireland, the
Isle of Wight and North-East England.
The remaining nine high-power stations of those so far approved,
which it is hoped to open in 196§ or soon afterwards, will be in

the Bristol Channel area,

Norfolk,

Anglesey, Kincardineshire,

South-East England, Nottinghamshire, Suffolk. North Yorkshire
and Northamptonshire. These 18 stations should serve about 75%
of the population of the United Kingdom.

In the u.h.f. bands (Bands IV
and V) it is inevitable thar,
within the service areas of the
main  stations, there wil] be
pockets in the shadow of hills
where reception is unsatisfactory.
A number of low-power relay
stations will be needed to fill in
these shadow areas and it 1s
planned to put the construction
of these stations in hand in the
respective areas in the same order
as for the main stations.

O.B. UNITS FOR
EAST EUROPE

/\ COMPLETE four-camera
- television outside broadcast
vehicle and a complete three-

camera studio is 10 be supplied
by Marconi's for Bucharest. This
in the first order to be received
bv this company from Rumania

since before the Second World
War, when Marconi’s supplied
the majority of broadcasting

cquipment to that country.

A similar O.B, vehicle has been
ordered from Radio Television
Belgrade.

Separate Luminance Colour TV

L\MONG the contributions from British electronic equipment
“ " manufacturers to the recent series of demonstrations held in
order to evaluate the three main colour coding systems were pictures
obtiined from * separate luminance’ cameras.

The advantage of the separate luminance system is that high-
quality pictures reauire only one-third of the studio illumination
needed by other colour TV systems—in fact the lighting require-
ments are similar to those for black and white pictures.

Teaching and TV

]<‘XI’ERIMENTS in teaching

methods using closed-circuit
television are b2ing made at
Chicago University.

Installation of the equipment
has been carried out by the
American manufacturing  asso-
ciates of the Rank Organisation.

The television system is being
used primarily to experiment in
wavs of applying TV in education
and to provide a method of
remote observation and studv of
classroom  procedure, student
reaction  and student-teacher
behaviour patterns in classroom
situations.

The closed-circuit  network
covers 55 classrooms  spread
throughout four separate build-
ings and has been wired for
remote sending and/or receiving
of televised programmes.

COMBATING
CONTINENTAL
INTERFERENCE

'I‘HE BBC’s Skegness television
relay station was brought into
service early in August. This
new station will provide improved
receontion for people in the town
of Skegness and reduce the effect
of interference from Continental
stations which has frequently
marred reception in East Lin-
colnslire during the summer.
The power of the BBC's relav
stations  at  Folkestone  and
Hasrines  was  increased on
Ist August. This increase in effec-

“tive radiated power will result in

better coverage of these two
service areas where some viewers
have experienced difficulty in
receiving BBC programmes.
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Separate  luminance cameras
developed by both EMI and
Marconi’s seen in operation use
four separare camera tubes. One
of these tubes produces a high-
quality luminance signal while the
other three produce the red,
green and blue signals which are
then combined to give the two-
colour, or chrominance, signals
used In transmission,

Another version introduced by
Marconi’s uses onlv three tubes.
In this camera the red and biue
components of the light inout are
directly converted into electrical
signals in two of these tubes
while the luminance signal is
produced separatelv by the third
tube. The e¢recen component can
then be derived from these three
signals.

Separate  luminance cameras
can be used with the NTSC,
SECAM and PAL coding
systems. .
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First Domestic Vision Recording Equipment

"I"HE first vision recording
equipment for domestic use,
known as * Telcan ”, will shortly
be available either as an insert
unit for incorporation in new TV
receivers or as a separate unit.
The recorder employs a double-
track system and an 1lin. spool of
ordinary %in. tape provides 15
minutes of programme per track.
For video recording, the tape runs
at 120in./sec; the equipment may
also function at 3iin./sec for
normal audio recordings.
The recording can be played
back on the receiver whenever
required.

The illustration on the right shows the
“Telcan” sound and vision recorder
built into a standard receiver.

NEW COMPACT TELE-CINE UNIT

l\ NEW 16mm vidicon tele-
- cine unit designed and
constructed by Automatic Infor-
mation and Data Service Ltd. for
Tyne-Tees Television is enclosed
in a single console measuring no
more than S7in. by 20in. wide
and S56in. high, including. a
working desk and spool rack.

The equipment is built to 405-
line standard broadcast specifica-
tions adapted from standard
Vidiaids equipment and incor-
porates projector, camera, control
panel with two 8%in. monitor
screens, transistorised video pro-
cessing unit and a waveform
monitor.

Left: The new tele-cine unit built for
Tyne-Tees Television.

SIX MORE
ITA STATIONS

"INHE Independent Television
Authority’s plans for building
six further v.h.f. 405-line stations
have been approved in principle
by the Postmaster-General.
These six stations, all of which
should be on the air by the end
of 1964 or early in 1965, will
bring Independent Television
programmes to about one million
new viewers and will improve
reception for some 600,000
others. They will join the
authority’s network of 22 trans-
mitters, which now  brings
Independent Television to 97%
of the population, and will in=-
crease this figure to over 98%.

“See-as-you-bore” with C.C.T.V.

1\ NEW technique for borchole inspection using a closed-circuit
<Y elevision camera, which offers several advantages over con-
ventional methods, was recently demonstrated on the Leeds-
Shetlield motorway.

When surveying sites for bridges, cuttings and tunnels it is
essential to ascertain the geological structure of the ground and the
positions of any cavities such as old mine workings or shallow-
holes caused by water seepage. Conventional methods necessitate
boring a small hole and dragging out cores of different strata for
inspection, but it is obviously impossible to extract specimens of
cavities.

When using the television technique a 7in. diamzter hole is bored
and a cylindrical camera in a special housing is inserted to inspect
strata and cavities. A constantly changing picture of the composi-
tion of the walls as the camera is lowered is shown on a television
receiver above ground.

The closed-circuit television equipment used on this demone
stration was supplied by EMI Electronics Ltd.
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Set Analyser
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FOR STATIC AND DYNAMIC TESTS

OME set analysers, when applied to modern
S equipment, introduce instability. The unit

described here has proved to be fairly suc-
cessful, this being made possible by the use of
a simple modern innovation, the anti-parasitic bead.
LF. strips, video amplifiers, sync stages and timebase
oscillators have been successfully tested without any
instability being introduced. Perhaps, in odd cases,
the analyser may cause some oscillators to cease
functioning, but in many instances when searching
for signals, this action is desirable.

The ability of the tester to brinz almost to your
finger tips inaccessible test points, suggests com-
pensation enough for its construction and also for
any expense incurred in purchasing some
materials.

CONSTRUCTION

The analyser is housed in a case taken from an
old battery portable radio, and a hardboard panel
is firted in the rebated edges in place of the original
panel. Fig. 1 shows the panel layout. After all
drilling was completed, the underside of the panel
and all edges were treated with a coating of shellac.

With all the components in position, the wiring
was carried out as shown in Fig. 2. Note that the
flying lead must be long enough to reach all sockets.
Should only an external meter be desired, this will
of course permit one to dispense with .a panel
meter and its associated switch.

The h.t. metal rectifier and heater resistance are
included to enable valve rectifiers in a.c./d.c.
receivers to be checked, and will actuallv operate
the set in the absence of a new valve. The metal
rectifier should be capable of delivering 100mA or
more, and the heater resistance should have a value
of somewhere between 21 and 509 to equal the
resistance of the valve.

by G. E. Cappello

In the author’s model, one expediency is the
employment of two dust core washers that hap-
pened to be handy, in place of the ferrite beads.
These washers measured lin. diameter by +%in.
thick. With a sharp drill and using light pressure,
nine holes were drilled round the diameter of each
washer of sufficient size to allow threading the thin
plastic wires for connection to each of the nine
wander-plug sockets.

CONNECTING CABLES

The 20in. long, seven and nine-way connecting
cables may demand attention, although lengths ot
these cables already bunched and with plugs
attached may be obrained from some surplus equip-
ment dealers. A dust core disc was used at the
plug-end of the cable, but instead of drilling this,
nine slots were filed across the edge around the
circumference of the disc by means of a thin rat-
tail file. The dust core was inserted in among the
wires, so that one wire fitted in each slot, and
finished by a wrapping of plastic tape to secure it.

In order to facilitate plug selection, 2 numbered
spacer made from a piece of thin fibre card. 4in. x
2in., is threaded on each wire at the wander-plug
end. Centrally along the length of each card nine
equidistant holes are punched, starting 2in. from
the edge and finishing within the same limits. The
wires are threaded through the holes, the card is
then bent in two halves down and back from the
plug ends, and a piece of plastic tape wrapped
round the length holds it to form a shallow
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envelope. This is now numbered along its length
to correspond with pin and plug numbers.

SERVICE SHEETS

To add the finishing touches to the instrument a
pocket for housing service sheets is incorporated
in the lid. This can be made up as follows. Cut a
sheet of strong cardboard to the same size as the
inside of the lid area, and secure neatly by means
of plastic tape stuck around the edges of the card-
board and to the inside rim of the lid.

Stick a length of 2in. wide plastic tape across the
centre of the cardboard and cut a slot with a razor
blade, starting 4in. or so from one end, and right
along to within the same limits of distance from the
other end. Open out a little the pocket thus
formed.

Three or four of those blue plastic valve base pin
protectors can be screwed down on the inside edge
of inside the lid, by small screws through their
centres, to provide storage facilities for valves.

CALIBRATION

The meter included in the prototype is a centre-
zero type, 1lmA f.s.d. 18 scaled five to ten each
way. This meter is shunted by the 50{} potentio-
meter. @

A rough calibration can be made as follows. With
the potentiometer set at zero, i.e. almost a short
across the meter, and a nine-pin cable plugged into
the panel, select an if. or radio h.f. pentode stage.
Remove this valve and in its place plug in the nine-
pin adaptor. Set the meter switch to external
meter, and connect a multimeter to the external
sockets.

At this stage we have 1o arrange the analyser
panel connections. Let us assume that the valve is
an EF80; the anode is pin 7, so remove No. 7
plug from its socket and replug it in the
panel meter socket. Valve data rtells us this part-
icular valve gives about 10mA at the anode, but
under working conditions there are the * load line ”
characteristics, consequently with the set-up just
described, the calibrations thus obtained must be
termed reference figures. Otherwise, calibrating
the meter to various values will require a standard
source of output of the valves.

Proceeding with the reference calibration, switch
on the receiver and as it warms up note the reading
on the external meter, now switch over to the panel
meter and slowly rotate the potentiometer from
zero position until the same reading is obtained,
then mark this on the dial.

Continue the operation with screen and cathode
tests by interchanging the electrode plug con-
nections, and switching from external meter to the
panel meter, marking the dial each time. The
advantage of using a centre zero meter is that a
reversing switch is not necessary when measuring
cathode current.

RECTIFIER TESTS

Considering the h.t. rectifier, its application
with the inter-change of plug connections is similar
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to the analyser tests. Rectifiers of the B7G and
B9G class will make use of the analyser cables,
and for other types adaptor plugs can be made up.

The test procedure is as follows. Assuming a
PY82 is suspect for low output, remove the valve
from its holder and in its place plug in the nine-
pin connector. From the base pin numbers we see
that pin 7 is the anode, therefore select No. 9
wander-plug and connect it to the h.r. negative
socket.

In the same way the heater connections (pins 4
and 5) are plugged across the required resistances
and we have a substitute rectifier from which any
difference of performance may be gained.

STATIC EMISSION TESTS

With the aid of the analyser panel, a “stunt”
valve test can be performed without the use of any
high tension and bias voltage whatsoever. For
identification call it the static emission test, also
electrode leakage test under simple space charge
conditions.

The valve is plugged into its holder on the panel,
its heater is connected to a filament transformer of
the required voltage, the panel meter is set to read
ImA f.s.d. To complete the operation, the wander
lead is plugged into the control grid socket and a
jumper lead connected between the meter socket
and the valve cathode.

After repeated experiments,
indicating an efficient
between 450—550uA.

Keeping the valve still in this position, connect
the positive jead of a high reading ohmmeter (20—
50M() range), 10 the valve cathode. Apply the
negative lead to any other electrode. On touching
the screen grid the ohmmeter pointer will jump
right over as though indicating a short, this is
because the screen grid acts as an anode. But at
the anode and other electrodes no reading, or only
a very small reading, should be observed.

There seems to be some relation between this
static test and actual dynamic tests, since if a given
valve delivers only say 100uA or so, this surely
points to the fact that the valve has reached the
end of its useful life. Similarly, should an output
of 700—1,0004A or even more be obtained, it will
be obvious that the valve should be discarded.

Proof that odd faults can be detected by this
simple means is given in the following example :
on one valve this test revealed the screen to have
developed a high resistance, by giving a reading of
5MQ instead of the meter reading as for a short.
If, however, this same reading is obtained at the
anode it indicates a leak sufficient to impair the
action of the valve under actual working conditions.

With a litde practice this * snapshot ** testing will
be time-saving and revealing.

In this same way two very useful tests can be
made on double diodes and twin triodes. Often we
wish to know how equal the two halves are in out-
put, and this is particularly important with twin
triodes used in valve-voltmeters and TV circuits.
The same applies to diodes. It is surprising the
discrepancies readily shown up by this static test.
In the case of a triode the ohmmeter reads the same
short on the anode as does the screen in the case
of a pentode,

value
to be

a current
valve was found
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TOWARDS 625

A Guide to TV Conversion

$37

PART THREE OF A SERIES DESCRIBING
THE CONVERSION OF VINTAGE 405-
LINE SETS TO RECEIVE 625-LINE
PROGRAMMES

72244

W

O start this month’s article we will consider

the intercarrier sound channel. In Fig. 7
(last month) a 6Mc/s signal is produced at
the vision detector by the sound and vision carriers
intermodulating as the result of the circuit non-
linearity. The 6Mc/s signal is the difference
between the sound and vision frequencies, and this
signal takes on the frequency-modulation of the
original sound signal. Thus, the exercise is to feed
the 6Mc/s signal away, through an amplifier, to an
f.m. detector.

In Fig. 7 we have transformer T4 across whose
primary is developed the 6Mc/s intercarrier sound
signal.” The secondary is arranged as a “link”
winding to feed a similar winding on the inter-
channel sound amplifier input.

—]

S

CONTINUED FROM
PAGE 511 OF THE
AUGUST ISSUE

by D. ELLIOTT

405-LINE SOUND CHANNEL

Fig. 9 shows the sound channel of our typical
experimental receiver. Here V9 is the sound if.
amplifier receiving the sound signals from the
tuner output or from the anode circuit of the com-
mon i.f. valve; V10 the second i.f. amplifier valve
and detector diode; and V11 the a.f. amplifier
(triode section) and output stage (pentode).

This is a fairly conventional circuit, variations of
which will be found in almost all sets of the vin-
tage specified. Instead of the detector diode being
contained in the second if. amplifier valve, it may
be one of the diodes of a double-diode valve such as
an EB91, and instead of the sound interference
limiter being in the a.f. channel {note that MR1 of
Fig. 9 is the interference diode) it may well work in

Sound IF
from
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R113
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Fig. 9—The sound channel of the 405-line receiver used for the 625-line conversion.
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conjunction with the second diode of either a valve
such as V10 or a double-diode. The second diode
in V10 (on pin 7) was employed as a clamp, but
this is uncommon.

At this juncture it can be said that the audio
channel in the 405-line set can be used quite
successfully in the 625-line conversion. This
means that V11 stages can remain as shown in
Fig. 9 from the slider of the volume control on-
wards—see Fig. 10.

Normally, the f.m. detector of the 625-line con-
version will provide adequate sound interference
suppression without additional circuits, bearing in
mind that the impulsive interference at u.h.f. is
considerably below that at v.h.f. Thus, the original
sound interference limiter circuit can usually be
abandoned. Such would happen in circuits where
the original limiter is the second diode or semi-
conductor diode, but in the circuit of Fig. 9 the
original sound limiter was allowed to remain as it
has no connection with the circuits under modifica-
tion. It will be seen from Fig. 9 that the limiter
diode is MR1 in the audio channel.

625-LINE SOUND CHANNEL

Fig. 10 reveals how the original sound channel of
Fig-9 is revised. Stage for stage, the gain at the
6Mc/s intercarrier frequency is greater than that
at the conventional sound i.f’s. While two sound
i.f. stages are often required in a 405-line set, there-
fore, a similar gain at 6Mc/s is possible using just
one stage. .

The only intercarrier amplifier in Fig. 10 is V9.
This is reallﬁ a modified sound if. amplifier, the
output of which feeds a balanced ratio detector.
The intercarrier sound signal derived from the
vision detector circuit at T4 is
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get going correctly. The output of the ratio
detector is fed to the top of the volume
control via the 0'14F capacitor, and the slider
of the volume control feeds audio to the grid
of the triode audio amplifier in exactly the same
way as in Fig. 9. This method saves quite a bit of
messing about in the sound channel, for in all sets
of the type specified the sensitivity at the grid of
the triode is just about right to accept the signal
given by the ratio detector and provide ful] out-
put without distortion. A little de-emphasis may be
required, but on the experimental prototype there
was sufficient treble cut in the audio section without
adding more. However, if the.treble is too over-
powering. a 500pF capacitor connected between the
junction of the 47kf) resistor and the 0-1xF capa-
citor at the top of the volume control (Fig. 10)
solves the problem.

CONVERSION NOTES

The wiring around V9 stage can remain essen-
tially to the original pattern. Care should be taken
to avoid extra long connecting wires on the
decoupling components, and the components
chosen for such application in Fig. 10 give a reason-
able degree of neutralisation, bearing in mind the
high slope of the EF80 and the lowish frequency.
Neutralisation is also necessary to prevent V9 from
acting as a reactance valve—a function which would
detract from the limiting action.

The 2:7k{} preset resistor in the diode anode
circuit allows the balance of the ratio detector to be
adjusted in terms of magximum a.m. rejection. The
sync pules of the televison signals, for example,
tend to produce buzz in a misaligned or poorly
balanced 625-line sound channel, but this can be

fed to V9 via TS, while T6 is the
discriminator transformer which
operates the ratio detector.

BALANCED RATIO
DETECTOR

The ratio detector proper
features a double-diode valve V10,
transformer T6 and the associated
components. V10 of Fig. 9 is
thus removed and its place is
taken by the double-diode V10 of
Fig. 10. By adopting this method
the series-connected heater chain
is not unduly disturbed, for the
EB91 takes 0-3A heater current,
as does the original FBF80. If
there is any trouble in fitting in an
extra valve (though this may help
with the balance if a valve
in some other part of the circuit
has been removed—such as V6
considered last month in Part 2)
then semiconductor diodes may
be used instead of a valve for

)
Vowumes C67
:ontro\J’ O-O1F

the ratio detector. GEX34’s are
suitable for this application and
are readily available at no great
cost.

The ratio detector in Fig. 10
is rather special and was chosen
mainly to ease the construction
of T6. It is also simple 1o

’7/;/4/ Z

[To triode grid of VII

Fig. 10—Showing how Fig. 9 is altered to provide intercarrier ampli-
fication and f.m. detector. V9 is the intercarrier amplifier, V10 the
ratio detector and the audio channel remains as V|| of Fig. 9. Where
a component has its equivalent in Fig. 9 it is given the same reference
number; components with an asterisk have no equivalent in Fig. 9,
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considerably minimised by carefully adjusting the
preset resistor to the null point.

TRANSFORMERS

The sound input transformer T5 is wound on
an Aladdin former Type PPF16411/6 and uses
core Type PP5985 /16002 for tuning. The secondary
winding (that connected to the control grid circuit
of V9) comprises 20 turns close wound 24s.w.g.
enamelled-covered wire. The primary “link” wind-
ing is just a single turn of the same kind of wire
wound on a thin card former directly over the
centre of the secondary winding. Note that the
“link ” winding on L4 (Fig. 7 last month) con-
nected to the “link ” winding on T35 via screened
cable. A thin coaxial cable is suitable.

The discriminator transformer T6 is wound on
an Aladdin former Type PP5938/6 and is tuned by
dust core Type 500/900. The primary winding
(anode) is first wound with 45 turns of 42s.w.g.
enamelled—covered wire, turns close wound and
starting at %in. up from the base of the former.
The tapped secondary winding is wound on top of
the primary on a thin card former to allow sliding
adjustment. This comprises 70 turns of the same
type of wire close wound, tapped at 35 turns.

To facilitate coil construction, top plate Type
PP5939 can be used to support the coil lead-out
and connecting wires. This transformer must be
screened by can Type D/TV2.

LINE TIMEBASE

The line oscillator has to be changed from the
original repetition frequency of 10,125¢/s to the
625-line frequency of 15,625c/s and the line out-
put stage has to be re-designed to respond
efficiently at this new frequency. At this stage it
must be said that unless a lot of money is spent on
rebuilding the line timebase optimum efficiency is
rarely possible. We must recall that the conversion
exercise is purely experimental; but, nevertheless, in
most cases quite good results are possible in the
line and e.h.t. departments by reorganisation in the
oscillator and transformer replacement in the out-
put.

It is not possible here to detail a specific mode of
alteration as this will depend upeon the type of line
oscillator and line output stage used in the
experimental 405-line receiver. Indeed, on some
models good 625-line results are possible by doing
little more than changing the time-constant in the
oscillator circuit so as to shift the repetition fre-
quency from the 405-line 10,125¢/s to the 625-line
15,625¢/s.

LINE OSCILLATOR CHANGE

In view of the widely differing line oscillator
circuits to be found in sets of the vintage specified
for conversion, an existing 405-line oscillator circuit
is not given. However, in Fig. 11 is given a cathode-
coupled multivibrator line oscillator of basic 405-
line design converted for 625-line operation. The
circuit is conventional, variants of which will be
found in sets purchased for conversion.

The circuit remains as per its original design
except for two main components. These are the
feedback time-constant and the charging capacitor,
indicated R1 and Cl.in Fig. 11. Rl may or may
not be preset, but if it is a fixed resistor its value
will often be higher than that shown for Rl in the
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Fig. 11—Cathode-coupled multivibrator line oscil-
lator circuit modified from 405-line working (10,125
cls) to 625-line working (15.625 c¢/s) by changing
the time-constant resistor Rl and the charging
capacitor Cl. These components (marked with an
asterisk) are the only ones in the multivibrator which
need to be changed. For 405-line working, Cl is
usually about 300pF while RI may be a fixed resistor.
To avoid having to try different fixed resistors to
achieve line hold control balance, a skeleton preset
can be employed in R| position, supported in the
wiring close to the main line hold control.

A
=

diagram. The best thing is to take out the fixed
resistor and put a preset (100kQ)) in its place. This
may then be adjusted for optimum 625 line hold
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Fig. 12—The components marked with an asterisk

need to be reduced in value by approximately 509,

when changing from 405 to 625 lines. C} is the third

harmonic tuning and C2 the line scan correction capa=

citor. Ct in particular should have a high peak voltage
rating.
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with the main line hold control

: VLt
at range centre. The adoption =2 -
of this artifice often saves a lot of D o25uF o L < .
trouble in changing the value of 25 8o St_/-' ::./,——'—l ==
a fixed resistor in order o Frem 2 t eservolr 218 Q! i Dline
secure optimum line hold Line < capactor TrD 3 S Qe
balance. Open skeleton presets (O;I,C":?)wr = " 8;: :\%
are highly suitable for this pur- 9. 1-8MIZ BSA D G|
pose and are readily available - 2 Line'arity

at about 2s. each.

For 405-line working, CI is
about 300pF and it remains
only to halve this value for 625-
line  working. The wave-
form and mark - to - space
ratio of the multivibrator are
unaffected by these changes.
However, the same may not be
true  with modified blocking
oscillators, and for that reason it
is recommended that a line
blocking oscillator is removed
and its place taken by the
circuit of Fig. 11. This circuit
has been proven. Any other
kind of line oscillator circuit

sleeve

vi5 12 incoils

PL500
C1 25pF
Third
harmonic
tuning

e

EHT

- V13 EYB6

employing the basic multi-
vibrator technique should be

H

A

replaced with a circuit like that
in Fig. 11. Sometimes a triode-
pentode valve is used instead of
a double-triode, but this does
not matter, as the pentode is
usually wired as a triode
anyway. If there is a great deal of difference
between the circuit and that in Fig. 11, the latter
should be adopted completely.

Sets which use the line output valve and the line
output transformer in part of the line oscillator
circuit should, again, have the circuit re-arranged to
that of Fig. 11. Note that the ECC82 recommended
has a centre-tapped heater. With the two heater
sections in series the rating is 0-3A 126V, thereby
fitting in with the heater chain plan originally
adopted. For this mode of heater connection, the
centre-tap pin (pin 9) should not be connected.

LINE OUTPUT STAGE

Before spending too much money in the line out-
put state its performance should be checked when it
is in receipt of a 15,625¢/s line drive signal. In
some sets the line scan will be somewhat or slightly
below the full scan of 405 lines, while in other sets
there may barely be any change at all. Usually,
however, the e.h.t. voltage is less at the higher fre-
quency than at 10,125¢/s. This is because the line
output stage is designed for optimum efficiency at
10,125¢/s. If both the e.h.t. voltage and scanning
power decrease the net effect on the screen will be
a full scan but a dimmer than normal picture or
raster, The scan will be maintained because of the
reduced e.h.t. voltage (remembering that the scan-
ning power requirements are less as the e.h.t
voltage 1s decreased). Another effect which may
show is poor e.h.t. regulation. This results in the
picture “blowing up ” as the brightness control is
turned up, eventually disappearing altogether.

If these symptoms are present in only small
degrees, then it may not be considered worth while
to do much conversion work in the line output
stage. On the other hand, if the e.h.t. and line

Fig. 13—The circuit of a recent line output stage for 625-line operation.
This uses modern valves and automatic stabilisation as explained in the
text. This kind of circuit should only be used in conjunction with a wide-

angle tube.

scanning efficiency is well below standard some-
thing will need to be done to improve matters.
Recent models (and some within the group under
consideration) employ third harmonic tuning on
the line output transformer. This tuning, of course,
is related to 10,125¢/s, meaning that if the fre~
quency is considerably altered the tuning will be
well off. On 625 lines the frequency increase is
about 509% so the least that can be done is to
restore the third harmonic tuning.

THIRD HARMONIC TUNING

In Fig. 12 is shown a circuit of the type of line
output stage that may be encountered. There may
be differences in detail between this and that in
the experimental receiver, but if the “ auto-trans-
former” type of line output transformer is
employed, then there will be very little difference.
If there is a great deal of difference, then see later.

In Fig. 12, Cl is the third harmonic tuning capa-
citor. For 405-line working the value will probably
be about 60pF or thereabouts, and by halving this
value (to 30pF in the case of the above) the third
harmonic tuning is restored. Note that this capa-
citor has a high peak voltage rating, and it is
desirable to use a component with a rating of at
least SkV. These capacitors can be obtained easily
at about 1s. 6d. each.

Another capacitor in the line output stage with a
similar peak voltage rating is C2 in Fig. 12. This
is for scan correction. Again, this should be
approximately halved for 625-line working.

625-LINE OUTPUT STAGE

If the experimental receiver uses an old type of
line output stage and adjustment to the value of the

—~continued on page 561
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RVICING

EVISION
IVERS

By L. Lawry-Johns

PART from the aspects discussed last month,
A other points worth checking in the video

stage are R50 (5:6kQ) and R51 (47k!l). The
latter sometimes changes value damaging R50. This
fault also causes heavy current flow through R52
and R53, and all four resistors should be checked
for correct value.

No Picture

If the sound is in order but there is no picture
and no raster on the screen when the brilliance is
advanced, listen for the line timebase whistle and
remove the plate covering the centre section. If
there is no whistle first notice if the valves PL36
and PY81 are lighting up. Quite often the PL36

No. 93: FERGUSON 406T, H.M.vV. 1870, MARCONIPHONE VTI57

-

will be found unheated although all the other valves
are glowing normally (except the EY86 of course).
This is because the glass envelope of the valve
cracks thus destroying the vacuum although the
heater element itself is still intact (if it wasn’t none
of the heaters would work as the series chain would
be broken).

A new PL36 should restore normal working in
this case. If the line whistle is quite audible (and
therefore the PL36 is working) note whether the
EY86 (V9) is lighting and whether there is evidence
of healthy e.h.t. to its top cap.

If there is no heater glow in the EY86 but there
is a high potential to the top cap it is reasonable
to assume that the valve is defective and a replace-
ment should be fitted.

These points of course follow closely what has
been written so many times in

previous articles and it is not pro-

Line osc, GF80
Sync, sep

posed to repeat mare of what must
be regarded as routine in tracing

Fig. 5—Layout of receiver showing positions of valves.

S E@ line timebase defects. Suffice it
PCFBO = ] to say that the timebase consists
HT. Rectifier @Yu{deo amp. essentially of the triode section of a
Frame Py32 2 F;ac"cg P PCF80 (V6) working as part line
,”ﬂeaﬂsy Heighti oscillator to the PL36 output with
o e feedback from the line output
\ Line output Frame ’ transformer and R73 via C66 and
/ T outpit ceo7.
—_ pCL82 Vision
- _ LE amp,
‘ @ lq =z @AE amp. RSO Faulty PY8I
) - EHT 7 AF
S rectifier - ptf_;tzm We are often asked the reason
0 Frame EYBG for the following effect which can
linearityl be quite alarming
Sound ; 8. .
(fory 1 K "va SEo0sY lfoa’-.]';;p. Vision and The receiver is switched on and
pYE] EF80 S%U;golf appears to warm up in the normal
B s e manner and the sound starts to
L =T come through but as the line time-
%E‘;’;g y , Wiath base whistle starts, it stops abruptly
. VHE/FM unit and so does the sound, a brigl;;
. . light is reflected from the back
Ratio detect IFam A ; .
[EB; - OE“"O‘___I ¢ O__llyHl;ggwgémnxer the receiver which turns out to be
- the PY32 heater glowing brilliantly,
Famp €F89 together with that of the PL36
which is not quite so immediately

obvious.
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Now in these few brief moments quite a lot can
happen if the set is not immediately switched off.
The PY32 can develop a heater-cathode short which
leads the repairer to believe that this is the primary
fault until a new PY32 (PY33) is fitted when the
same effect occurs, the difference being that when
the PY32 is at fault the valve lights up at once on
switching on, whereas when the PYS81 only is at
fault up to two minutes can elapse before the fault
occurs. The PL36 can also fail in the meantime
so it behoves the repairer to proceed with caution
except when switching off, which should be done
right sharply. Failure of V6 will cause V7 to over-
heat severely.

Striations

Attention is drawn to R133 1-5kQ which is wired
across the width coil. If this resistor becomes open-
circuited the picture will be marred by vertical bars,
bright from the left, fading to the centre.

Frame Timebase
The frame output valve is the pentode section of

PRACTICAL TELEVISION
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V12 PCL82. The circuit is quite conventional and
does not give a lot of trouble.

Attention is drawn to R120 (470Q) and Cl105
(1004:F) both of which can become defective. R120
changes value and Cl05 becomes open-circuited,
both defects causing the bottom of the picture to
cramp more than the top giving egg-shaped dis-
torted, short legs and long heads. If R120 falls in
value to any extent, the valve can be overrun and
can fail rapidly, probably drawing grid current
resulting in fold-over at the bottom. A new valve
may appear to overcome the fault but this will have
a short life if R120 is not replaced. Cathode bias
voltage should be 14-5V.

The oscillator consists of the triode section of
V12 and the triode section of V5 (PCL84, video
amplifier pentode), cathode coupled by R111 and
C99.

Lack of Height

Even loss at top and bottom should direct atten-
tion to R115 (470k(}).

If the hold control is at onc end of its travel
check R112 (220k{)), whilst .if weak lock is
experienced check W11 (OA81 or OA91) frame
pulse shaper and associated components and R101
(IMQ) to pin 3 of V6.

! | 1 [
C69 R75 C70 =
L 0s05pF T s To-om \
i 1 18Ky S5
e T
nt
47k R70 I 145
> 390k m | (
C64 3
OOk | ; i
Line I L46
sync
(O
V6A - -
1] Jopcrao S
b R68 K /
12K
- e =g
- 3
8 100,
K % =
——— J-
—— -—C68 R8O
ggg . — % EOOpF TP 0*0InF 22k
g T % % Brilliance
R132 y A
% 100k C74
1’ 2000pFl From T3

f,From L44.R59

[ o

Fig. 6—Line timebase circuit and c.r.t. supply system.
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Fig. 7—Sound i.f., detector and a.f. stages.

Sound

The sound output valve is V11 pentode section.
Distortion which is unaffected by signal strength
may be caused by V11 drawing grid current, As in
the case of V12 this is often caused by R99 (470(1)
changing value (check cathode voltage, 14-5V). It
is repeated that a PCIL82 will rapidly fail if the bias
resistor is of the wrong value.

Very weak and distorted sound can be caused by
R96 (220k{)) going high, to pin 9 of V11. It is
worth while checking C92 (‘014F) for leakage.

Distortion on Strong Signals

When distortion is experienced and this is
directly affected by the setting of the contrast con-
trol check R91 2:7M (Red Mauve Green) h.t.
resistor to W10 (OA81 or OA9l) sound noise
limiter.

Distortion experienced on f.m. radio only (models
so fitted) should direct attention firstly to the aerial
as multipath signals (reflections or ghosts) can cause
severe distortion.

Tuner Unit

This is of the Fireball type which has been
extensively covered in past issues.

For the benefit of readers who are unable to refer
to these issues we would mention one or two of
the more useful hints on servicing of these units.

The cover of the tuner unit is removed by un-
springing the bottom and lifting backwards and
upward to clear the top tags. The coil disc is then
revealed secured by a centre nut and washer. The
most common fault is for the silver plated studs
of this coil disc to become tarnished giving rise to
poor contact with the bow leaf bank. Remove the
nut and washer, pull off the disc and the studs can
then be cleaned and polished. A little light oil
applied to the studs will delay further oxidisation.

Avoid damaging the rather fragile coils on the
rear of the disc. The bank of leaf contacts should
not be tampered with at all as this can spoil the
tuner completely and necessitate a replacement.

The oscillator coil is adjusted by a thin trimming
tool inserted from above and held almost vertically
to adjust L7. No other coils can or should
be adjusted and the two screws on the front of the
tuner should be left alone.

Freeing the Cabinet

Remove the back cover and unplug loudspeaker
connections at the top right-hand corner of the
cabinet. Unscrew centre insert screw of the tuner

—continued on page 564
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OPE at last! Last month I
referred to the gloom
which permeated the

atmosphere of the ITV com-
panies—in the production and
engineering departments. if not
in the “top brass”. Bill Ward,
the Production Controller of
ATV, has stated, “ I think the era
of the kitchen sink plavs is nearly
over, and I thank heaven for it!
I'm sick and tired of squalid
sleaziness. What I would like to
see is more up-beat television
drama, reflecting life — but life
with hope, not life with despair
and despondency!”.

Warming up to his theme, Mr.
Ward added, “ I’d like to put out
more pure entertainment — the
of show that makes people sit
back afterwards and say, ‘Oh, I
did enjoy that’!” Here, at last
the initiative taken by a television
executive which will help the
ITV Tam ratings, the peace-of-
mind of viewers, and—indirectly
—the productivity of the country
as a whole. That is if the ITV
companies listen to the golden
words of Bill Ward and leave the
perpetuation of down-beat and
smut to the BBC.

Future Changes

Bill Ward has all kinds of new
ideas of presentation, including
the use of mobile video tape for
recording exterior scene inserts,
which are edited and incorporated
into sequences shot in the studio.
That is to say, the complete tele-
vision play of the future will be
all on video tape, with no filmed
inserts. “ The qualitv of filmed
and video taped material is dif-
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A MONTHLY COMMENTARY

Underneath the Dipole

ferent both wisually and on
sound ”, he says.

Thus, he proposes a system
which will give continuity of
atmosphere, style of production
technique, and a more frequent
use of exterior scenes. This 1s an
aim I applaud, though I do not
altogether agree with the method
he proposes.

Such a system envisages that
the end product will be 405-line
video tape, obtained after various
recording transfers have been
made from joined video tape to
completely *clean” video tape
—still on 405 lines suitable for
Britain only. To sell this product
abroad, a further transfer has to
be made by telerecording to
35mm film, from which, in turn,
optical reduction prints have to
be made to 16mm film. The
final quality, pictorially, is almost
always dreadful, reminiscent of
the photographic values of an
early Edison Kinetoscope film.

Fortunately, we don’t see these
horrible pictures on British TV.
Film is a world currency, which
can be played off a telecine in
television stations everywhere,
lends itself flexibly to editing and
dubbing foreign dialogue on it.
The Americans have learned this
and put most of the shows in-
tended for world sales direct on
to motion picture film.

I would have thought that the
German system of Electronic-
Cam was a much greater com-
mercial value. This uses tele-
vision techniques on the studio
stages but the recording is made
directly onto film in motion
picture cameras. The cameras
are instantly started and operated
by vision mixers in the television
manner, and the whole operation
is fast and efficient, totally unlike
the leisurely Victorian-like tradi-

tionai film studio methods of
working.
Of course, unless the tele-

recording of a British show on
film happens to attain a reason-
able quality (which it rarely does)
it stands no comparison with the
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polished American filmed show—
and this may well affect the
financial returns on an important
British export. The time has
come when the home market
alone cannot support really big
and expensive TV epics.

Furthermore, it becomes clearer
and clearer that the major con-
tribution of programme material
for colour television will be
originated on 35mm  colour
cinema film. Certainly, this will
apply to colour television plays
for many vyears, if not for other
TV programme items.

The practical effects of Bill
Ward's “ All Video Tape ™ policy
will be to isolate British television
production from the rest of the
world, unless pathetically low
quality standards in black and
white or colour visuals are con-
sidered suitable for the export
market. Standards conversion of
video taped colour from 405 lines
to 625 or 525 is about 15 years
away!

Colour TV

Like the Editor of this journal,
and many others in the industry,
I have been watching colour
demonstrations of NTSC,
SECAM and PAL, the products
of U.S.A., France and Ger-
many respectively. These have
been seen allied to British and
Dutch experimental camera
designs apart from cameras from
their own countries. The per-
mutations and combinations seem
to have been infinite. The net
result for me has always been a
most painful headache.

Having long passed the stage
when the very novelty of colour
television engenders the
enthusiasm which biases judg-
ment, I think that a lot of work
has to be done to make any of the
svstems worth considering.
Certainly, I think that the tele-
vision receiver industry should
first show itself capable of pro-
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ducing a high quality black and
white receiver.

The average mass produced
TV receiver of today is distinctly
less good than that of, say, six
years ago, when many ordinary
receivers included a measure of
d.c. restoration to keep blacks
black—and no nonsense!

At any rate, as I write these

notes, the NTSC system seems
to be slightly ahead as a
European and world choice. How-
ever good or bad any of the com-
peting systems are, this system is
already in public operation and
has a couple of years’ start in
practical usage. This was the
view of Mr. F. N. Sutherland,
Deputy Chairman and Managing
Director of the Marconi Com-
any.
“As the world’s largest
exporter of television transmis-
sion equipment, I would like to
make a plea for world-wide
standardisation >, he said. « This
can only be effected on the inter-
national standard which is already
in daily use in North and South
America and Fapan”. 1 hope
someone listens to that plea and
agreement can be reached. Then,
progress will be rapid.

Background Music

Looking at down-beat plays is
bad enough, with their mumbling
actors and inconclusive endings.
whelming blast of background
noise and music is adding injury
to insult to viewers.

Take the BBC play “ You Can’t
Throw Your Mates”, the story
of which was set in a factory
where productivity was held up
by cussedness of both manage-
ment and men. Dialogue was
lost and the whole thing became
intolerable—one reached for the
changeover switch and the quiet
relief of ITV’s “ Late Summer”,
an Armchair Theatre production
from ABC-TV.

Why do television directors
and technicians pour this unin-
telligible cacophony of sound in
our ears? There must be a
reason, and I will hazard a guess.
They rehearse the play until they
know every word, no matter how
indistinct an actor speaks. They
listen to results in control rooms
which have perfect hi-fi loud-
speakers running at a high level
of sound, completely different
from the average viewers' set.

This over-elaboration of sound
accompaniment, whether of
effects or music, seems to be the
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modern trend on radio and also
in the London live theatres that
put on musical shows. The
orchestras seem to have lost the
soft pedal altogther. Plot lines,

lyrics, dialogue and action all
suffer interference from the
orchestra.

What is more, dramatic and
tragic points in the presentation
would gain considerably by the
orchestras playing as quietly as
possible.

But no—they go sawing away
on their strings with all the feel-
ing of skilled butchers
enthusiastically artacking car-
casses of meat. This theatrical
fortissimania has obviously
spread to television producers on
all channels. Fortunately, viewers

retain the right to make the
crucial decision—to switch off.
Isn’t a little peace and quiet

heavenly at times?

Wing Pullers

There is a sadistic element in
the make-up of most school boys.
It may take the form of a draw-
ing pin placed appropriately on

the seat of the teacher’s chair. On -

the other hand, it might reveal
itself in a much more sinister
manner—more rare, fortunately
—of removing wings from live
bluebottles. These nasty little
lads are called “ wing pullers ” as
distinct from “leg pullers”.

I strongly suspect that the BBC
have recruited quite a few “ wing
pullers * to their staff, especially
to the production and actors
responsible for their satirical
epics. Soon, we'll be having
“TWTWTW > back with us do-
ing their usual wing pulling on

545

viewers, insulting left, right and
centre, mocking religion, royalty,
public personalities and others.

The ITV companies, and their
personnel, are rarely in step. They
disagree with one another
violently on policies of produc-
tion, presentation and engineering.
But one thing united them a few
months ago. That was when
“TWTWTWw > attacked Capt.
Brownrigg, the General Manager
of Associated Rediffusion. Rarely
have I seen—or heard—ITV
engineers so unanimously con-
demnatory of the night-club
element in the BBC.

Capt. Brownrigg is well known
and popular in professional tele-
vision circles, but certainly not
wel]l known to the general public.
There was no possible excuse for
this attack, ITV executives and
staffs consider that in this par-
ticular item, the BBC reached a
new low In bad taste.

They look forward to some-
body taking legal action when the
next ““wing pulling” sessions of
“TWTWTW?” starts. The actors’
names haven’t been announced
yet, but I expect we will be see-
ing an aggressive man who does
atrocious  imitations, two fat
fugitives from a harem, the man
who looks like a barker outside a
strip club, and the little man with
a particularly poisonous person-
ality. - There may be different
actors doing the performing, but
this is the usual sick night-club
format, which is as set in its
formula as- the characters in a
Victorian melodrama. Like the
audiences at these old blood-tub
theatres, I retain the right to hiss.
§—S—S—S!!!

The September issue of

PRACTICAL WIRELESS
is on sale now

Contents include:
A TOP BAND TRANSMITTER
A SIMPLE STROBOSCOPE
A HOME INTERCOM UNIT
A TRANSISTOR TAPE RECORDER
A DOUBLE TRACE OSCILLOSCOPE
and many more articles of interest
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CIRCUIT PRACTICE AND
DESIGN PRINCIPLES FOR

September, 1963

OSCILLOSCOPE
TIMEBASES

CONTINUED FROM PAGE 517 OF THE AUGUST ISSUE.

WHEN considering the design of an oscillo-

scope timebase, the anode characteristics -

for the valve it is proposed to use should
be consulted, and the smallest value of anode load
for RL seclected which gives satisfactory bottoming
at an anode current within the ratings of the valve
for the h.t. supply voltage to be used.

A simple plan is to select a point as high up on
the knee-rise of the valve’s anode characteristics as
possible, e.g. the point on it where the anode-line
for half the normal grid-bias of the valve enters the
knee. This point can be joined to the position on
the voltage axis of the graph corresponding to the
h.t. supply voltage it is intended to use. The slope
of this line, expressed in volts per milliamp, then
gives a suitable value for RL, expressed in kilohms.
This may come out anything between 47kQ and
200kQ, or even other values, depending on the valve
type. The value of R should then certainly not be
less than RL, as already at equality stroke and fly-
back take equal time; it should preferably be much
greater than RL. The values of C must then be
chosen to give the desired final timebase ranges.

As a very rough guide, the time of duration of
the sawtooth stroke lies roughly between the value
of C (microfarads) and R (megohms) multiplied
together, and a third of this value; the times are
expressed in seconds. Exact values must be
determined by trying various capacitors empirically
in a_circuit under construction.

These design considerations apply to virtually any
Miller timebase circuit, i.e. certainly to the popular
versions selected for further discussion below. It
should be pointed out clearly that the difference
between the individual circuits is not in the action
of the Miller-Integrator portion, but in the method
of producing and applying the driving relaxation
waveform. Some words are therefore advisable,
before discussing examples of complete Miller time-
bases, regarding the production and application of
the relaxation waveforms.

Relaxation Driver

We shall see that the required relaxation drives
are usually either square waves or very short pulses
(spikes), depending upon the actual circuit. The
ultimate drive required for a Miller timebase is, of

BY
M. L. MICHAELIS

course, a square wave pulse, as we have already
secn; those actual circuits requiring merely a short
spike thus generate the required square wave
internally once they receive a spike. The drive
signal, furthermore, may sometimes be required
positive and sometimes negative, and it often
requires to posses a definate d.c. reference level. The
following discussion of relaxation driver circuits
will thus have to deal with the basic generators,
which are principally multivibrators, with ampli-
tude limiters (clippers), with polarity inverters and
with d.c. level fixing circuits (d.c. restorers or
* Clamps ).

Fig. 8(a) shows the basic multivibrator, consisting
of a two-stage resistance-capacitance coupled
amplifier with the output coupled straight back into
the input. The circuit is thus highly unstable, as
already mentioned earlier in this article, and it now
remains to examine the useful consequences of this
instability.

When switched on, one of the two valves will be
driven hard to maximum current, giving a large
negative-going anode-voltage change, which is
coupled to the grid of the other valve, cutting it off,

HT+
RLA RLB
Very % §
short L ca |
positive P
pulses
—_—
Sync.
500k S} 5
= SVRA VRBZ=
= Very - =
T small T
eq S0pF
HT—

'////%////'/i

Fig. 8a—The basic multivibrator for supplying driving
square waves for Miller integrators and other applications.
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DUOMOLDS

These outstanding T.C.C, Capacitors are a vast improvement
on the previous wax-coated type, being encapsulated‘ in a tough
moulded plastic material. They will not soften or leak in the higher
temperature ranges of £5°C. This new coating a‘[ords a good protectio.
against tha ingress of moisture and enables the insulation resistance to
reman at a high level tor long periods under advaerse conditions.

DUOMOLD (a mixed paper and plastic dielectric} with voltage
ranges up to 750 v. D.C. at 85°C or 1,000 v. D.C. at 70°C and having
an insulation resistance at 20°C—after one minute—of 1,000 megohms
or 5,000 ohm farad whichever is the less.

SUPAMOLD (a paper dielectric) with voltage ranges up to
600 v. D.C. at 85°C or 750 v. D.C. at 70°C, and having an insulation
resistanze at 20°C—after one minute—of 10,000 megohms or 2,000 ohm
farad, whichever is the less.
Power fa:tor ior both Duomolds and Supamolds is less than .01 at
| Kgjs at 20°C,
For ease of identification Duomolds are bright yellow and Supamolds
bright green.
For full details of these new T.C.C. Capacitors send for Bulletins No.
89R and 90R.
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AND SUPAMOLDS

CAPACITORS FOR HIGHER TEMPERATURES

THE TELEGRAPH CONDENSER CO. LTD.

(Head Office and Works) North Acton, London, W.3, Telephone ACOrn 0061
(Also at) Chessington, Surrey . Bathgate, Scotland

A A 4

NEW! TESTED!

GUARANTEED!

1963 EDITION VALVE SAME DAY SERVICE

» RADIO AMATEUR

DL94 .. Setof 4for17/-
4 for 85/6

1R5, 1S5, 1T4, 384, 3V4, DAF91, D
HANDB 0 0K SETS 1Rics biros, DKo6, DLEG ..
= rorae .| LIOT g1 SUIGT (g0 | ST g
RR.L. 2 VS

b (A IHXGT £/6 | 6V6GT 6/8 | ACITHI 1916
A BEGINNER'S GUIDE TO TELE- | INSGT &8 | 6xs - 4o agb 38
VISION, Pub. by Newnes. b/6.|135 4/- ) 6/30L4 8/8 | CBL1 18/
Postage 6d. 1T4 3= | 1B7 8/~ o 916
TELEVISION ENGINEERS’ POC- | 33 619 | 16 70 | C¥1T 1218
KET BOOK, by 1. P. Hawker. 12/6. | 39 6/8 | 16 16 | CYu1 B9
Pos:age 9d. 3%1 ;’/5 33'77 /8 | DAC32 8/6
WOILORADIOTY HANDBOOK |3Usc &6 | Iva G- | DAFGS /8
1963 edition. 22/-. Postage /- 5V4G 8/- | 1WCL 9/6 | DCCW  6€/9

RADIO & TELEVISION TEST |[2Y3GT 5/~ 19C2 13/- | DF33 8/9
INSTRUMENTS, by G. l. King. | 44¢  8/8 | 10LD11 10/8 | DFyL 3
25/-, Poctage 176, ; 5

UNDERSTANDING AMATEUR gﬁ;}? Yo | ATD 43 | Daie df
RADIO, by A.R.R.L. 18/, Postage |/3. | 6ATS 7 4

TRANSISTOR RADIOS. Circuitry | 8BAS 5/ 12K7GT 4/3 | DXSlL B/~
and Servicinz, by Mullard, 5/ ‘égéﬁg 1;

Postage 6d. 6BH6 f
AN INTRODUCTION TO THE |6BJs Y
CATHODE RAY OSCILLOS- | 5CD6G 28/
COPE, by H. C-rter. 18/-. Poctage9d. | SF1 18 [ o
RADIO VALVE DATA 7tn Ed. |SE13 /6 | P 14/ | DLe6 66
I
!
J
/
!
6/

Compiled by “"WW', &/-. Postage | 5F23
Od. 8K1G
NEW 1953 CATALOGUE, |- SlﬁﬁGI‘

THE MODERN BOOK CO. |5 & | 8 a3 i3 i
6L.D20 E ¢
. ﬁlﬁ'y) 58’/‘2 APLL 10¢- | BBL21 3
BRITAIN'S LARGEST STOCKISTS BQIGT 7/ 5/ X
of British and Amzrican Technical Books | BSLIGT & 3BLEGT /9 | ECCR2  4/8

SSNTGT 4/9 | 3524GT 4/11 ' ECC83  Ti-
19-21 PRAED STREET

Phone: PADdingto:: 4185 24 COLBERG PLACE, STAMF
Open 6 days 9-6 p.m. LONDON N.16

VYU VYV VY VY VY VY VP I VP VYV VVPVPYYVY
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Fol, DK91, DL82,
ECC84 6/3
ECC85 7/3
ECF80  7/-
ECF82 19

CH35 /8
CH42 8/3
ECHEL 19
ECLS80 /3
ECLB2 19
F.CL386 Bi-
EF37A @/-
¥y 3/9
EF40 11/-
EF41 73
EF42 /9
F80 4/3
EF8s 5/«
EF86 /
EF39 /
EFal /
EF92 !
EF184 /
EL33 i
EL1l W
EL42 8/
EL84 /
FM34 7/
EMB0 /
B M3 !
EM84 /
EM85 /
EM87 !
£Y51 8/~
EY86 6l-
EZ40 6i-
AT 7/8
EZ3D 418
FZ81 416
KT32 58

LONDON, W.2 l‘Ex\DEl{S I‘A\“lo

ORD HILL
STA. 4587

KT8l /8 | UT /=
MU14 - | U9t 1)/-
MX4) 13/ | UL 9/8
Nie - | U282 14/8
NI, W OB e
Pethe &3 | Uagoso o/
UA
bOcss U8 | UApsa Ep
PCCBS  8/- | UBCAL 8/11
PCF80 5/9 | UBF80 %
PCFB82 8/9 UBF83 _7/3
PCF86 8/~ | UBL2l 18/8
PCng '{)//3 ucez 78
POLSt  Bi- | Doces oo
5 8/8 Ugreo 18?9
PENA4 11/8 | GCH21 H
PEN [-] 198
k /> | UCR42 “7/8
PL3g 8/9 | UCH8L 7/6
PLBL 718 | UCL82
: 8/9
PLB2  5/8 | y¢ 10/3
PL83 b/8 | UF4l
Plgs 89 | ures &3
3 UL4l 19
PX25 818 | (a4 1078
PYds 8~ | grds g8
PY3d 10 | prai 63
Prso o8 1 URic 713
pysz /¢ | YUl 8/¢
: Uyal 1l
PY8s  8/6 | yvar Bl
Ris 19| gves 419
TH21C 182/8 v
va e YRR B2
U 8- | wis 4/
us? 99 | W7 9
ua 4/8 W729 144
Us2 43 bz 3/

Post 6d. Dper valve
-_extra.
Any Parcel Insured
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NOW THREE LOwW
COST COURSES TO
HELP YOUBECOME
AN EXPERT IN
RADIO,
ELECTRONICS, OR
TELEVISION

Our now famous Electronic Course won instant
acclaim when offered just over one year ago.

NOW WE ARE PROUD TO BE ABLE
TO OFFER TWO NEW COMPAN.
ION COURSES IN RADIO AND
T.V. FOX THE SAME REASONABLE
COST.

The lessons are crratal clear, practical, easy to
master and uge. Early Jegsons make fundamentals
clear even to the Leginner, while other lessons will
give you the practical "now-how™ oi an eapert!

These are real home-study courses that have heen
printed in large volume and bound into vne giant
81 1lin. manual to reduce cost, Comnpares favourably
with some courees costing ten tinies as much., By
recerving all lessons at one time you save letter
writing, additional postage, and other expenses.

Everyone can benefit from these practical courses,
No old fashioved idcas uscd here. Just stoaight-
forward easy.to-understand explanations to help
you get ahead in ralio, clectronice or television,

Modern wireless and t.v, sels use complex circuits,
but their function is based on surprisingly few
principles. These principles can easity be mastered
when explained clearly. That ts the abject of
these courses. Boon you will be well on your way
to becoming a first-ciass radio, electronics, or t.v.
technician,

More and more people are needed every day to repair
wireless sets, amplifiers, VHF/FM radios. televisions
and eleotronic equipment. Are YOU prepared to
gof Your share of the mouey to be earned?

Just clip the eoupoo indicating the course requirad,
You muast he couvineed that this ic Lhe best value
Jou have ever scen in ewctronic, radio and f.v,
training otherwise Fon caun return the manual
(or have your money refunded if sent with order)
sfter you have examined it in your own hute for a
period of seven full days,

The price? Only 38/~ per courar, plus postage.

YOU CAN QUALIFY FOR A CERTIFICATE,
Details sent with each course ordered.
FREE DATA BANDBOOK WITH EVERY
DER

FREETRIALOFFER

TERMS ONLY 5/- PER WEEK!

To BIM-TECH BOOK COMPANY, Dept. PVC2,
5 West End, Southampton, Hants.

8Bend ELECTRONICS COURSE O
RADIO COURSE 0O
TELEVIBION COURSE O

for s full seven days'iree trial. If not delighted I may
return the course post paid without further obligae
tion on my part. Otherwise 1 will pay cash or 5/-
weekly until paid. (No eatra for interest 1 pard

regulariy.)

) Tick bere if enclosing Ml price (we pav
fostage).  Rame T-dax  mones-lack  guatantee,
Toatage chargea |74 POT Cenrse. UIVETSeHA (et
omera please sewl jull awmount (neheling Irelaned),
Addrem ... i,

fountr.....
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90 DAY GUARANTEE
ABSOLUTELY

BRAND NEW VYALVES
ALWAYS IN STOCK

DAFIL 5/ EL8S4 713 | US0L  20/6
DAF96 7 EY51 8/3 | UABCS0 8/3
DF91 5/ BYd6 8/3 | UCH8L 8/6
DF9% 7 B240 6/- | UCLS3 12/3
D91 6/9 | EZ80 5/9 | UFdg 73
DLY2 6/ PCC81 g/ | ULdl 8/-
DK% 7/ PCF8)  8/- | UL84 719
DL92 6/9 | PCL82 8/6 | UU3 17/-
DL% 7/- | PCL83 10/6 | 1T4 5/3
DL96 bk PCL85 10/6 | 1R3 6/9
ECC81 5/ PL8L  10/3 | 384 6/9
ECC82 7/ PL83 719 | 3Vi 7I-
ECC83 7/ PY33  12/- | 5Y3GT 7/9
ECC84 7/3 | PY81 7/- | 6V6G 5/9
CC85  7/3 | PY82 6/6 | 20L1  18/6
ECH8L 7/ PYB0O  9/6 | 20P4 20/-
ECL80 7/ | U2 11/3 | 30FL1 99
0 5/- | U2 9/6 | 30PL1  10/6
EF86 8/9 | Ul91  11/9 | 30PLI3 10/3
EL41 - 8/- | U301 17/- | 19%5BT 18/6

IF VALVE NOT LISTED SEND S.A.E.
ANY TYPE OF TV TUBE SUPPLIED
COMPLETELY REBUILT
147 90/, 177 115/- plus 12/6 carr. & ins.
5/- allowed in exchange on 14" tubes

and 10/ on 17" tybes.

The following always in stock :—
Condensers - Resistors - Diodes
Potentiometers . Speakers - Metal
Rectifiers - All Types of Radio and TV
Spares - L.O.P.T.S - F.O.P.T.S - Line
and Frame Blocking Oecs., Tx,

We specialise in second-hand spares
Technical Advice Always Available by Phone
TERMS: C.W.O. plus 6d. postage per valve.
C.0.D. S.A.E. for all enquiries.
Satisfaction Assured - Return Post Service

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

London, W.I1  Tel. PARK 9972
Open all day MON—SAT inc.

IS YOUR TV TUBE
BEGINNING TO DIM?

Add this unit to restore the original

brightness and im-
prove picture guality.
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.

EldEs. Name and Ad-
[ [1[[® dress in Block
= - Letters Please.

DPE LUXE MODEL
Postuge 3/8 either model.

SINCLAIR ELECTRONICS Dept. p.T.1
18 Newport Court, Charing Cross Rd., WC2

Now in a 4th Edition . . .

TELEVISION
ENGINEERS’
POCKET BOOK

Ed. by |. P. Hawker.
A fully-revised 4th edition. The section on
basic circuitry has beep considerably expan-
ded including 625-fine and U.H.F. tuners.
All data sections have been brought up-to-
dace and that on transistorised receivers
has been extended An invajuable work for
all concerned with repair and maintenance.
286 pages, 158 illustrations.
12s. 6d. FROM ALL BOOKSELLERS.
...or. incase of difficulty. |3s. 6d. by post from
GEORGE NEWNES LTD., Tower House,
Southampton Street, London, W.C.2.
NEWNES

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

IRS. 185, 1T4, 384, 3V4, DAF9I, DF9I,
DKSL, D192, DT.94, SET of 4, 16/9.
DAF96, DFO6, DK%, DL, SKET of 4. 24/-,
4/6 DI33 73 PCF80  5/6
6/ DL 6/6 PCF82 @/8
4/9 DIe2  4/9 PCLEZ /-
319 DLt 5/6 PCL83 8/
2/9 DL /- PCL84 4
;o 2 ond o
E - PL 7
4/ EBF8 7/~ pL82 516
4/ EBL.21  9/- PpLg3 513
7/- ECCI0 7/8 PLes 66
18 ECGl 89 pys /
3/9 ECCB2  4/6 pygp Y]
4/8  BCC3  4/6 pyig f
VG 3 JCC84 8/-  pysl 1]
6X5GT  E/g  ECC85  7/-  hagl 7
12K7GT /11 ECF8) €/3 bygs Y
I2KBCT 8/8 1CFBZ  7/8 (o0
1207GT 3/11  ECH&Z  7/9 U /
125N7GT 8/6  ECL&0 6 U2,
ST 14 HFaL gy UABCBO 5/
USLEGT 7/@ EF80 4/- pArd 7
35Z4GT 4/9 EFS5 /9 UBCAL //
85A2 8/6 Lrss ey pAred 7
ACITP 1918 EFgY 43 DCCH 8
CL33 "8/ FF9l g UchHaz
DAC32 8/3 EL4l  %/6 H8L 71
DAFal g/ 184 5/6 UCL82 8/
DAF4Y  6/- EY5] 6/- UCLs3 g/
DF33 8/6 EY36 g/- UF41 /
DFa1 2/9 EZ#0 5/9 UF89 /
DF9%6 6/- EZ80 6 UL41 !
DH7T7  4/6 EZ81 43 UL84 6/
DK32  &/9 KTwel 5. UUS8 19/
DKGl  4/9 MUY 5/ UY2l 9/-
DKG2 6/ PCCRt 5/9 UY41 5/
nKos £ TCCan TIR UYss a3

Postage Gd. ner valve extra, Any Paree|
Insured Against Damage in Transit 8d. extra
v CLOD, Parcel 4/3 extra.

Oftice address, no caliers.

GERALD BERNARD
83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON, N.i6
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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 2 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. Chambers College pro-
vides first rate postal courses for
Radio Amateurs’ Exam., R.T.E.B,
Servicing Cert., C, & C, Telecoms.,
Grad. Brit. I.R.E. Guide also gives
details of range of diploma courses
in Radio/T.V. Servicing, Electronics
and other branches of engineering,
together with particulars of our
remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
Career,
FOUNDED 1885—QVER
150,000 SUCCESSES _____|

CHAMBERS COLLEGE
(incorp. National Inst. of Engineering)
(Dept. 462), 148 HOLBORN
LONDON, E.C.I
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thereby producing a positive-going anode-voltage
change coupled to the grid of the first valve,
assisting the hecavy conduction of this valve.

This situation, of one valve drawing saturation
anode current and the other cut-off, remains until
the associated anode-fall of the conducting valve
ceases to be felt at the cut-off valve by virtue of
the coupling capacitor having charged through the
gridleak of the second valve.

The second valve then starts to conduct, giving
a tiny voltage drop at its anode, which is coupled to
the formerly conducting valve, reducing current
slightly there The resulting anode-rise is coupled
back to the grid of the valve just cutting-on, assist-
ing the process. The effect is thus cumulative
until the valves have changed over their roles; the
first is now cut off and the second conducting
heavily.

By a sinular sequence the roles change over once
again after a time determined by the coupling
capacitor and gridleak of the valve now cut off.

Square Wave

It is thus clear that, since the valves are alter-
nately ecither conducting heavily or cut off, and
since the transition between these states is always
extremely rapid, the output waveform at each
anode is a virtually purc square wave of amplitude
cqual to the maximum anode-swing, which can be
a large portion of the h.t. supply voltage. The
time of duration of that part of each cycle during
which a particular valve of the pair is cut off (i.e. its
anode at h.t. potential) is determined by the charge
time-constant of its grid capacitor and gridleak, and
the charging-drive voltage sclected on the h.t-
bleeder potentiometer to which the gridleak is
returned.

If both grid-circuits are absolutely identical, then
the valves conduct for equal times alternately .and
the output is a fully symmetrical square wave. If
the grid-circuit time-constants (different values of
C and/or R) chosen are different, then we get an
asymmetric square wave output, i.e., pulses of pre-
ferred and opposite polarities respectively, from the
iwo anodes. We thus see that variation of the
appropriate gridleak of such a multivibrator, if it is
being used as the screen-drive generator for a
simple Miller Integrator, affords the sawtooth-
amplitude control we spoke of for the Muiller
timebase output.

Muitivibrator Design Considerations

The time for which each valve remains cut off
is given for typical cases as approximately half the
lime in seconds given by the product of the asso-
ciated gridleak (megohms) and grid-coupling
capacitor (microfarads). The sum of the individual
times for each valve gives the total time for one
cycle and thus determines the frequency. Inciden-
tally, if normal amplifiers motor-boat ”’ the fault
is generally due to some fe=dback . establishing
multivibrator conditions, and the frequency is then
determined in a similar way.

The switch-over times are negligible for gencral
considerations of approximate frequency, provided
that the gridicaks are much larger than the anode
load resistors. If this last condition is not satis-
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fied the squarc waves from the anodes will be much
distorted; the transients will then.not be sudden
transitions between the two voltage limits but will
be exponentials between the two limits, taking a
major portion of the duration of each part-cycle.

This consideration here is far more vital than the
similar one in the case of the Miller Integrator
because failure to observe it destroys even that part
of the output waveform which interests us here.
The time constant of the gridleak and coupling
capacitor (determining the rest-time in each state)
should be at least 10 to 20 times as great as the
time constant of the coupling capacitor and anode
load (determining the switch-over time).

Good design practice is to make the anode loads
of the triodes around 50Kk!(2, sometimes even much
less, and the gridleaks approximately 1M
certainly at least 500k} or so.

The aiming voltage on the h.t. bleeder should
not be too small so as to place the cut-on voltage
of the valves on an carly portion of the entire
recovery exponential. The rise rate’ is then still
quite fast at the point of cut-on, so that slight h.t.
voltage fluctuations do not reflect as severe
frequency-jitter of the multivibrator. 1f, for
example, the gridleaks were taken to chassis, the
aiming voltage of the exponential recovery 1s only
very slightly above cut-on, which thus takes place
at a late time in the recovery, where rate of voltage
rise with time is slow, and thus slight voltage fluc-
tuations cause large fluctuations in exact time of
cut-on and switch-over.

High Value Gridleak

Sometimes the gridleaks are taken direct to full
h.t. positive, but this is only permissible if the grid-
leaks have a resistance high enough t limit the
resulting grid current when the valves conduct to
a safe value, Taking half a milliamp as tolerable
grid current in triodes such as the ECC81, etc., the
gridleak in kilohms must be at least twice as large
as the h.t. voltage. This condition is usually satis-
fied anyway once the above stipulation of high
gridleak resistance in relation to anode load is satis-
fied.

A common practical arrangement places a 250k}
potentiometer, in series with a 270k!? fixed resistor
at its bottom end, across the h.t. supply. The grid-
leaks go to the slider, so that the aiming voltage
can be varied between full h.t. and half h.t. This
gives a convenient range of fine frequency control.
Course frequency and symmetry cqmrol. is
achieved by using switches to select various sizes
of coupling capacitors.

If a separate h.t. bleeder potentiometer is used
for each valve, then the symmetry of the square
wave may be controlled for individual part-cycles.
However, if this is not desired, the coarse capacitor
selection sufficing for the purposes envisaged, then
both gridleaks may be returned to the slider of a
single potentiometer. The slider should then be
decoupled to chassis by an electrolytic of about
&uF capacity.

Synchronisation

If the values in the grid circuits are chosen such
that the undisturbed repeat frequency is slightly
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less than the frequency of repetition of brief posi-
tive voltage spikes fed in, as shown in Fig. 8(a),
then these spikes can lift the grid of the cut-off
valve prematurely to cut-on coincident with their
arrival and thus force the multivibrator to run in
synchronism. This feature is most important in
practical oscilloscope circuits. The sync spikes can
be obtamed from the signal waveform to be dis-
played on the oscilloscope, for example, and will
thus force the multivibrator to run at a sub-
harmonically related frequency, which is necessarily
followed by the timebase then driven from the
multivibrator, and thus gives a steady trace on the
c.r.t. screen because all display-cycles fall in phase
with each other.

Triggering

In triggered circuits the multivibrator is arranged
to be incapable of oscillation at all when left alone
by means of biasing one valve to beyond cut-off by
a d.c. voltage. Figs. 8(b) and 8(c) show two popular
circuits for such an arrangement. The input spikes
of voltage, again positive, now lift the normally cut-
off valve to cut-on, causing a switch-over in the
usual way to block the other valve, normally con-
ducting, for a time given in the usual way by its
grid circuit components.

After completion of this time the change-over
takes place, in the usual way, back to the original
conditions. But no self-recovery is then possible
as the cut-off valve then remains cut off by the d.c.
bias until the next trigger spike arrives. The
circuit therefore always stops after a single flip-flop
response to each trigger and is thus called a uni-
vibrator or “flip-flop”. The response-cycle can
be made very much faster than the trigger interval,
so that transient displays are improved in the way
already discussed in the first article.

A disadvantage of Fig. 8(b) is the time constant
on the grid of the valve normally biased beyond
cut-off. This is an unnecessary item, as it serves
no useful purpose. and is in fact a hindrance,
because it imposes a dead time after each response
cycle during which new trigger spikes are ineffec-
tive. This is troublesome if some trigger intervals
are little longer than a response cycle. The cathode-
coupled univibrator of Fig. 8(c) is a very popular
arrangement avoiding this difficulty, as it dispenses
entirely with the superfluous CR element.

Bias to cut off the left-hand triode is obtained
from the cathode resistor voltage drop of the con-
ducting triode, which is not hindered in conducting
because the gridleak goes to h.t. positive. But the
left-hand triode grid goes to the slider of a potentio-
meter set to a voltage slightly less than the cathode
voltage by an amount enough to hold the left-hand
valve cut-off. The closer the slider of the 100k
potentiometer is raised up to the cut-on point, the
greater the ‘‘trigger sensitivity”, because the
required remaining trigger amplitude is then
smaller. If the slider is advanced bevond the point
of static cut-on, of course, the circuit will burst into
free oscillation.

Self Oscillation

If in some versions the circuit tends to produce
a short sequence of response pulses of dimunishing

PRACTICAL TELEVISION
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L HT+ T
3 <
=RLA RLBE
Very = =
short L \ [
positive r
pulses VA
——
Trigger
P =
=
=~
= =
500K /1
o very small
eg S50pF
HT—
%Z Negative bias supply
more than sufticient to
cut VA off

In triggered circuits, a variant of the multivibrator is used.
In Fig. 8b (above) is a basic univibrator and in Fig. 8¢
(below) is an improved arrangement,

¥
[ T L l H1+
= =
= g 2 220kZ Negative
220k 152 10k to M2 Saumre
=z = = > pulse
L output
Very
ot c Positive
positive >'_"" - 583@?
Fulses ECCs1 output
) —— -
1100k
Trigger ;;
> p
500k Ee—3]
1 )¢
=3 SOpF =
S5k to
5 10k
T HT—

amplitudes instead of a single response pulse per
trigger input, a trouble that may occur when
operating near the self-oscillation threshold, i.e. at
maximum usable sensitivity, the author has some-
times found that the inclusion of additional
individual cathode-resistors in each valve (some 1
to 2kD), in addition to the common resistor,
improved performance. This can lead to a state
where the left-hand triode does not rest cut off but
rests at low current, and the other one rests at high
current.  The roles change over temporarily in
response to a single trigger, giving a single response
and less tendency to damped self-oscillation.

There are numcrous variations to the basic
multivibrator and univibrator circuits, yet the above
remarks should suffice for a general understanding
of inglividual circuits that the reader may meet in
practice.
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Where it is required to produce
better and faster transitions on the
output square waves, it is usual to
use a high speed multivibrator. In
Fig. 9a (below) is the basic circuit of

such an electron-coupled multi-
vibrator. In Fig. 9b (left) is a
development of the arrangement
incorporating ~ output  cathode
followers.
. s o= [ 22k
by T =
i e o= L3
D S, )
Qutput i Output
f ¥
High-speed Multivibrators é T T T HTH
Fig. 9(a) shows the electron-coupled multi- 2 Z \5‘ s
vibrator, where pentodc valves are used, the z = = E output
<7 - -

“triodes ” between cathode/grid/screen in each
case forming the actual basic multivibrator. ‘The
anode circuits, being free of the coupling capacitors,
produce better and faster transitions on the output
square waves. This arrangement can be useful at
the higher frequencies and may naturally be used
in logical extension in any of the basic multivibrator
circuits. If the stray capacitics to chassis present
in the anode circuits due to the connection of the
circuits to which the outputs are fed prove trouble-
some at very high frequencies (they limit the
maximum rate of transition in the square wave
because of the time required for them to follow
charge), then cathode-follower coupling of the out-
puts may be resorted to. This is shown in
Fig. 9(b) and is quite common in good quality high-
speed oscilloscopes of modern design. It is, of
course, only then necessary to use two cathode-
followers if both polarity outputs arc required;
usually one suffices.

Output
A

NN
I

] =
-

T 3 -

Z

Next month’s instalment will include a déscrip

tion of squarers, limiters, clippers and d.c

restorers.

)vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv‘

Don’t miss next month’s PRACTICAL TELEVISION!

Starting in the October issue —

The Practical Television Closed

Circuit Television Camera Unit

CCTV system.

VY VVVVVVVVVVVVYVY

’.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

A series of fully constructional articles on building an efficient and inexpensive
Make an early start in this fascinating new field for the
amateur TV enthusiast!

The October Practical Television is on sale from September 19th.

’AAAAAAAAAAAAAAAA
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ALIGNIVIENT

WITHOUT

INSTRUMENTS

NE of the most frustrating problems
encountered by the “do-it-yourself” television
enthusiast is a misaligned receiver. While

the average enthusiast owns the “basic” instruments
of his hobby-—such as moving—coil movements, a
multimeter or two and probably a home-made
broadcast band alignment oscillator—rarely does he
possess the specialised equipment demanded for
the “ professional ” alignment of the manv tuned
circuits in the modern set. Thus he either tries to
make do with what is at hand or is compelled to
take the sct round to his local radio shop or more
fortunate friend for attention.

This article is written for the many thousands of
enthusiasts who are without alignment cquipment;
it is also hoped that the article may help those of
us whose job it is to perform repairs and adjust-
ments actually in the field (e.g. in the home of the
viewer),

Firstly it must be stressed that this article is not
intended in any way to disparage test equipment,
for no matter how skilled one may be in the art of
alignment without instruments the optimum in
terms of overall performance can only be achieved
by the careful and “ studied ™ application of instru-
ments. There is much literature on this subject.

For those who are studying to become profes-
sional service technicians and enthusiasts whose
wish it is to rise to the level of the “ professional
operator this kind of text should be thoroughly
absorbed; it may also help to read up the basic
requirements of alignment in conjunction with this
article, as a good knowledge of the techniques
(coupled with as much practice as possible) is an
essential ingredient.

Sensitivity

<

To be proficient in “ instrument-less ” alignment
onc must try to visualise what happens to the
response curve of the set in relation to the sound

and vision carriers when a core or trimmer is
adjusted. One must also cultivate a sort of “ sensi-
tivity ” to the symptoms of misalignment as
displayed on a picture or test card.

The same kind of “ sensitivity ” is acquired by
motor enthusiasts; while it is now generally agreed
that optimum tuning is possible only by electronic
means, such equipment cannot be transported to
the side of a race track, for instance. Nevertheless,
the skilled motor enthusiast is able to set the
ignition timing to an extremely high degree of
accuracy simply by being “ sensitive ” to the slight
change of cngine noise on tick-over as the timing is
adjusted . . . . so it is with the skilled television
enthusiast.

Over the years the author has completely aligned
many misaligned television sets by ear and by
looking at the results on the screen as the cores are
adjusted. To test the point again of recent weeks
the author put his own domestic set totally out of
alignment and set-to to realign it without instru-
ments. The realignment was so successful that the
family considered that the pictures were better than
before!  This should not be taken to suggest that
one attempts the exercise initially on the family set;
far better to work on a more elderly model or on
“old faithful ” which the existing family set has
replaced.

Check Layout

The first thing to do is to get to know the layout
of the chassis and the positions of the various tuned
circuits, coils and slugs. This is not as difficult as
it may seem and in Fig. 1 we have given a block
diagram of the appropriatc stages in a typical
receiver.  Most scts that will be dealt with will
feature a multi-channe! tuner of some kind. though
there may be some carlier ones with Band I-only
front ends. Hoswever. tuner pr otherwise the stages
will be v.h.f. amplifier (double triode cascode
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amplifier in tuner or EF80-type pentode in Band I-
only set), followed by the frequency changer. This
stage usually has a single valve, such as a triode-
pentode in a tuner (with the triode as the oscillator
and the pentode as the mixer), or an EF80 type of
valve in a Band I-only set working as a self-
oscillating mixer.

In the multi-channel tuner or Band I-only front
end all the tuned circuits with the exception of the
image rejector (if fitted) are tuned to signal frequen-
cies. These are changed to sound and vision i.f.s
at the output of the mixer and arc fed into the
sound /vision i.f. coupling L6 (Fig. 1). This tuned
circuit may be partly on the tuner and partly on

by
K. Royal

the main chassis, in which case a screened can with
cores in top and bottom will be present between the
tuner and the common i.f. valve. Note that all
multi-channel tuners have an i.f. coil or transformer
in any case.

The common . if. stage has its own output
coupling to (a) the vision i.f. stage (LL8/L9) and to
(b) the sound i.f. stage (Cl or coil). The input to
the sound if. is also tuned (L13) as is also the
output and coupling to sound detector (L14/L15).
The common i.f. stage or first vision i.f. stage often
features a single tuned circuit which looks rather
like a sound rejector but is tuned to the adjacent
channel (e.g. 1'5Mc¢/s from the vision carrier)—L7.

~continued over
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Fig. 1-—Block diagram of typical receiver showing

tuned circuit as discussed in the text.
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The main sound rejector (tuned to the sound i.f.)
is embodied in the vision 1.f. amplifier stage (L10)
and it is usual for the sound tuning (1.13) also to
act as a sound rejector, the two together giving
something like 50-60dB of rejection when correctly
tuned. The vision i.f. stage is then coupled to the
vision detector by two tuned circuits (L11/L12).

The idea, then, is to locate these stages and the
tuned circuits which are associated with them. It
certainly helps if a chassis layout plan or service
sheet or manual of the set can be acquired—but this
is not always possible. The importance of actually
identifying the tuned circuits before any adjust-
ments are made to them must be stressed. This is
essential even if it means tracing the circuits from
stage to stage if there is any doubt as to the purpose
of a coil or transformer.

Although information as to the purpose of a
tuned circuit can sometimes be gleaned by carefully
adjusting it under controlled conditions on a test
transmission, for example, it 1s a thorough waste of
time and effort to adjust randomly and without
purpose any tuned circuit hoping by this mcans to
bring the set into alignment. This would be rather
like setting down a monkey at a typewriter and
hoping that he may type a best-seller . .. he probably
would in the end! )

Signals and Responses

In Fig. 2 is shown what is required of the tuned
circuits. Three things are given to us for freé!
These are (i) the sound carrier, (ii) the vision carricr
and (iii) the 3-5Mc/s spacing between the sound
and vision carriers. These things are constant and
give our milestones on the road to instrument-less
alignment.

Actually there are other things, too: (a) sound
modulation and (b) vision modulation. Thus we
have information concerning bandwidth and signat
identification; we also have a set upon which to
identify them . ... what more do we need?

It is our job, therefore, to adjust the tuned
circuits so as to tailor the sound and vision
responses as shown in Fig. 2. When these have
been obtained the sound and vision modulation wilt
be able to pass through the set and provide correct
sound and pictures. If the “ tailoring ” is wrong
then we shall know about it all right from the loud-
speaker and picture tube.
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Fig. 2—Showing how the sound and vision carriers

should fall in relation to ideally aligned sound and

vision channels. The sound rejector response is in the

vision channel and nearly (but not quite) corresponds
to the maximum sound carrier position.
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Fig. 3 (above)—Very poor definition resulting from
peaked vision i.f. channel tuned circuits. Fig. 4 (below)
Shows how the overall response may look.
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Complete Misalignment

Let us suppose that the set that we have in for
repair is completely out of alignment but otherwise
in good order. We should be getting virtually no
sound or trace of picture. What, then, is the first
thing to do? Beforec we can tailor the sound and
vision responses it is imperative that we get the
sound and vision carriers approximately correct i.f.-
wise. This can be accomplished by peaking the
sound channel to the approximate sound i.f. and
then adjusting the front end tuned circuits to secure
a trace of sound from the loudspeaker. This is the
first hurdle which to negotiate requires the strongest
possible local-channel aerial signal (BBC preferably
if the set is multi-channel) and maximum gain of
the amplifier sections of the set. The latter simply
calls for maximum setting of the contrast, sensi-
tivity (if fitted) and volume controls, while the
former demands a good, high-gain aerial orientated
for the best pick-up.

Rough Setting

All the sound i.f. tuned circuits should be located
and the cores in the coils should be set to their
approximate mid-former positions. This, at least,
will make the sound i.f. channel slightly responsive.
The next thing is to adjust the local oscillator in the
tuner section (L4, Fig. 1) until the sound signal is
heard in the loudspeaker; as the sound may be very
weak at this juncture it may be necessary to hold
an ear close to the loudspeaker grille while the
oscillator core is adjusted. ’

On multi-channel tuners the oscillator core is
often accessible through a small hole in the cabinet
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immediately below the channel selector knob; but
note that the core which is in line with the hole is
that corresponding to the channel to which the
tuner is adjusted. Thus it is necessary to set the
channel number before extracting the knob, other-
wise the core related to a different channel will be
adjusted.

Adjustment should be made with a very thin,
non-metallic knitting needle shaped as a screw-
driver blade at one end, and the fine tuning control
should always be at range centre whenever adjusting
the oscillator core of a tuner.

On Band I-only sets the aerial, v.h.f. anode and
mixer tuned circuits (L1, L2 and L3 in Fig. 1)
should next be adjusted to make the sound as loud
as possible. These adjustments are rarely possible
on sets with multi-channel tuners as the corre-
sponding cores are actually in the formers of the
coil biscuits and they are not ecasily accessible for
adjustment (or misadjustment!). If the sound is
still very weak the i.f. sound coil or transformer
of the tuner (L6 in Fig. 1) should be adjusted to
make it louder.

Sound i.f.s.

The next move is to get the sound i.f.s properly
in tune. Prepare a non-metallic knitting needle at
one end to fit the if. tuning cores (or acquire the
correct non-metallic adjusting tool if special ““ key-
type ” cores are used) and adjust L15, L14, L13
and L8 in that order for the loudest sound. During
this exercise it will be necessary to reduce the

settings of the volume control and possibly the
contrast control to avoid overloading.

e —

To eliminate the smear effect shown in Fig. 5 (above)

the whole of the vision response curve requires to be

shifted towards the sound carrier, as shown by the
broken-line curve in Fig. 6 (below).

Vision
carr"uer

Sound
carrier
'
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Response ——3=
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Now if it is discovered that the sound if. trans-
former cores (L14 and L15) are either right in or
too far out for maximum sound output the oscillator
is slightly out of tune and readjustment here
becomes necessary. Adjust the oscillator core first
one way and then—after test—the other way until
the sound i.f. transformers peak with the cores
approximately lin. to }in. below the top of the
formers. Repeat the sound if. alignment very
carefully with the minimum setting of contrast and/
or sensitivity for the best results. It is extremely
important now ot to touch these cores again nor
the core of the oscillator (nor the fine tuning, which
should be at mid-range),

So far, then, we have tailored the sound channel
response and have set the sound and vision carriers
in relation to this. It now remains to tailor the
vision channcl response around our fixed vision
carrier position while at the same time attend to
the sound rejectors.

Vision i.f.s.
At this time by turning‘ up the contrast and
brightness control something should be seen

modulating the raster—even though it may not be
a picture. These controls should be turned up and
L9, L11 and L12 adjusted until picture modulation
appears on the screen. Theoretically the picture
(if one can be locked) should be dancing about in
sympathy with heavy passages of sound, since the
sound rejectors are still out of tune; but it should
be possible to lock a picture by carefully adjusting
the frame and line hold controls.

Rough Sound Rejection

The picture will be very poorly designed at this
ame, as shown in Fig. 3, and if one were able
quickly to view the overall response it would look
something like that in Fig. 4. However, the imme-
diate problem is to establish approximately correct
settings for the sound rejectors.

The main sound rejector should first be adjusted
for minimum sound-on-vision intcrference—that is,
L10 in Fig. 1. If the symptom is troublesome still
then the sound tuning (sometimes called sound
take-of —L13 in Fig. 1) should carefully be
adjusted about the maximum sound output point
for minimum interference, bearing in mind that
maximum sound output on this circuit does not
quite correspond to maximum rejection.

Widening the Vision Passband

The overall response may still look something
like that in Fig. 4, so it is now necessary to widen
the vision response curve as per that in Fig. 2. This
is best accomplished during a transmission of Test
Card C. Firstly L8 and L9, the first vision i.f.
coupling, should be adjusted for maximum bright-
ness of the picture, not taking notice of definition;
then the final vision coupling, 11 and L12, should
be tuned nor for maximum brightness but for
maximum definition as indicated by the resolution
of the frequency gratings on the test card. A good
picture at this stage will not be obtained and some-
thing like that shown in Fig. 5 should be aimed at.
At this stage the vision response may look like that
shown in full line in Fig. 6.

The idea now is to shift the whole of the response
curve slightly towards the sound carrier, as shown
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Fig. 7 (top left)—Excessive “‘overshoot’ caused by the vision response being too far towards the sound carrier.

September, 1963

Fig. 8 (top right)—False line lock for detecting sound-on-vision interference. Fig. 9 (bottom left)—Poor vision

channel high-frequency response. Fig. 10 (bottom right)—The symptom of flaring after white.

by the broken-line curve in Fig. 6. On most sets
this means screwing out the cores in L8, L9, LI1
and L12 by about one turn. If the response curve
is shifted too far towards the sound carrier excessive
overshoot (* ringing ) will occur on the picture, as
shown in Fig. 7; sound-on-vision interference may
also rise again to a high level. Should either of
these things happen each core of the vision i.f.
couplings should be screwed in just a fraction of a
turn until the best resolution 1s secured without
overshoot or excessive interference. There may,
however, be just a little sound-on-vision, since we
have not vet optimised the sound rejectors—a job
which we do next.

Critical Sound Rejection

The critical settings for the rejectors is best
established by slipping the line lock until a black
vertical band either cuts the picture in half or
appears on the right-hand side of the screen, as
shown in Fig. 8. Nothing more should be done
until a tone is transmitted on sound. The volume
control should then be turned right down and the
tone should be observed as a ripple on the cdge
of the test card. This is the most sensitive condi-
tion for the display of sound-on-vision interference
and the rejectors may be carefuily adjusted in turn
(.. L13 and L10, Fig. 1) unul all traces of it

disappear. The line may then be locked and the
volume control turned up.

Optimum Definition

We have now almost completed the task of align-
ment without instruments, but before we can bc
fully satisfied we must try to get the best possible
definition, but now we should only adjust the vision
if. couplings just a little one way or the other,
returning the original setting of core if there is no
improvement.

If our adjustments result in the vision carrier
falling too far down the sloping side of the vision
response curve the picture will tend to “ring ” and
break into bad sound-on-vision; if the carrier is too
far the other way then we may get a severe display
of pulling-on-white, as shown in Fig. 9, and flaring
after whites may occur (Fig. 10) if the ¥Fig. 9
symptom is cleared by adjusting the fine tuning
control. Remember that all through the alignment
process the fine tuning has remained as carefully
set in the first place.

Sound|Vision Compromise

The alignment exercise is finalised by adjusting
the common if. tuner input coupling (if fitted) and
the if. transformer or coil on the tuner (always
fitted) for the best compromisc between .picture
brightncess, definition and sound.
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E all know what can happen to the Band 1

BBC picture at certain times of the year

when quite suddenly it develops “ herring
bone ” pattern. The layman usually receives thesz
additional “trimmings ™ to his picture with con-
siderable annovance, and often calls in the service
engineer or writes to the BBC to complain, reason-
ing that “ It must be the BBC’s fault as the ITA
picture is perfect ”.

Many readers of PRACTICAL TELEVISION will have
besen able to explain to these less well informed
viewers that the real cause of the trouble is quite
beyond the control of the BBC and is due to
“ foreigners » sabotaging our pleasures! It is also
becoming clear that a few of our readers at least
have already realised the wisdom in the saying “ If
you can’t beat ’em, join ’em !

This select few have come to be regarded as
slightly eccentric by their friends. They put their
aerials up the wrong way round and- their con-
versation is punctuated by strange sounding phrases
about the CCIR system, OIRT, inter-carrier sound,
the TVE programme they saw from Madrid last
night, etc. But most strange of all, they seem to
actually welcome their BBC picture being
unviewable!

I myself have been interested in DX TV for a
very long time. In fact my first DX was in 1934
with 30 line gear. I can therefore appreciate the
enthusjasm of today’s newcomers. It is because of
my Idfg association with long distance television
reception that I have been asked to organize a
DX TV feature in which we hope to cover many
aspects of this fascinating hobby. It is proposed
to deal with the subject under two main
headings: —

(1) To explain the principles of propagation
and reception, to discuss the various European
systems and how to cope with them, and to show
that this hobby need not be a very expensive one
to pursue.

(2) To assist with the indentification of
“mystery” Test Cards and opening captions, to
advise on station identification from programme
contents, to keep up to date with new transmitters

“as and when they open in different parts of Europe,

and to note changes in types of test card etc.

One of the most difficult problems encountered is
the vexed question of accurate lists of transmitters,
and the complete absence of published test card
dctails. But through the help of a Continental DX
TV organisation, I have European contacts on both
sides of the Iron Curtain and am therefore favour-
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A MONTHLY FEATURE
FOR DX ENTHUSIASTS

by Charles Rafarel

ably placed for station identification. We therefore
ask you to send us your problems on identification
of TV transmitters (together with photos or
sketches where applicable), giving time of reception
and channel and we will do our best to answer
them.

For those already receiving DX TV I have a few
items of news:—

(1) Finland has recently opened its first Band 1
transmitter (Helsinki, Channel E2) and I, together
with other DX TV experimenters, both here and on
the Continent, have been getting good signals from
it, so watch out for a new “test card” with the
letters “ T.E.S.” at the bottom, it could be a new
country for you. Finland previously operated in
Band III only.

(2) Yugoslavia will shortly be opening two new
transmitters in Band I channels E2 and E4 at Bel-

gr?de. Up until now Yugoslavia used Band III
only.
(3) The same applies to a new station due to

open this year in Sofia, Bulgaria, in Band 1 channel
OIRT 1. I will give you further information in-
cluding test card details as soon as it becomes
available.

Just a few notes re DX conditions this year:—
April, May and the beginning of June appears to
have been at least as good and probably better for
Sporadic “E” reception than the corresponding
periods of 1961/62. There was a falling off of
conditions mid-June to mid-July, but a further
recovery was noted at mid-July.

Tropospheric reception has, however, certainly
been much more difficult this “summer” and
obviously this is linked with the unsettled weather
prevailing. I hope we may look forward to better
conditions in the autumn and early winter.

The DX season for this year is now well under
way and I suggest that would-be DX’ers take
advantage of the relative lull late in the year to get
organised for the 1964 season. To this end I pro-
pose next month to start a beginners section which
will deal with various aspects of DX reception, both
by Sporadic E and Tropospheric propagation, and
to indicate briefly how to get started, what the
problems are and how to resolve them.

To those already initiated into the mysteries of
DX TV, let me have your problems and questions
and I will do my best to answer them. May I
conclude this first introductory article by saying by
way of encouragement to one and all that my own
modest efforts have resulted in the identification of
over 80 different stations in 21 countries received
here. And that is not the best score in Europe.
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wide-band

OSCILLOSCOPE

STV Y

A high quality instrument specially
developed for television application

de.igned and described by

D. R. BOWMAN

CONTINUED FROM PAGE 496 OF THE AUGUST ISSUE

Mains Transformer Construction

F a mains transformer T1 of the type specified
I in the components list (July issue) is hard to

obtain, a suitable component may be wound by
hand. The core area should be between 24 sq. in.
and 3 sq. in.; the window size for 14m. E and I
laminations would be 2%in. by 2in. This would
wind at 43 turns/volt, giving a primary winding of
1,080 turns of No. 26 gauge enamelled wire, tapped
at 990 and 900 for mains adjustment. Allowing ain.
for the cheeks of the bobbin this would amount to
ten layers, insulated by thin waxed paper, and the
length of this winding would then be 0-2in.

The 300V secondary would require 1,350 turns
of No. 34 gauge wire, winding at 100 turns/inch.
This gives seven layers which with insulation as
for the primary would be }in. high, leaving }in.
in the window space for the remaining high voltage
and heater windings.

The 900V winding could consist of 4,050 turns
of No. 40 gauge wire, in 11 layers amounting to
#sin. at most with insulation, but this winding must
be very well insulated from the other windings by
Empire tape.

The secondary heater windings could be wound
side by side in the remaining space. The first, of
30 turns No. 20 gauge wire (6:3V
for the valve heaters) would
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reduced, shortening the windings.
This cannot be carried too far
however.

If, as is quite allowable, an old
mams transformer is strippcd down
to provide laminations, the turns/volt
can be ascertained from the windings
removed.

The primary, if of sufficiently heavy
gauge, can be left in place and the
new windings added on top. A trans-
tormer of generous proportions should
be selected to give a little elbow-room
in winding.

Auxiliary Heater Transformer

The auxiliary heater transformer T2~
should be readily available from
normal suppliers. Two suitable types
made by Elstone (MT/LT2) and
Osmabet respectively have current
ratings of 3A, and will consequently
provide a good margin of safety. The
physical dimensions of T2 are also of
some importance, since the space available for this
component is Not excessive.

T2 should be wired up to supply the heaters of
the Y-amplifier valves V8—VI12, and also con-
nected to the switch S2 so that it supplies either V7
or the calibration circuit depending upon the set-
ting of the switch. )

Y
______________________ [ 7’1_-"_‘1-__
3"
1678 .
]
Allow 1/16 bending radius Bend along 6%‘
using Hg thick aluminium dotted lines
o
SRR S -
T

Fig. 13 (above)—Lower chassis drilling dimengjons.

Fig. 12 (below)—Cover for the oscilloscope.

occupy 1-2in., while the winding
for the cathode ray tube heater
would be 30 turns, tapped at 20
turns for 4V, of No. 22 gauge

wire, this would fit nicely into the
rest of the winding—about lin.
—with plenty of room for insula-
tion.

The above specification is a L
little tight for hand winding, but
by choosing a larger size of lam-
inations the window space prob-
lem will be eased. The same
number of turns/volt can be

Side

5,0 g
76 >‘><—- Top —»4»-4—/,'6 Side

used for the larger transformer,
but if a larger number of lamina-
tions is selected to give a rect-
angular rather than a square
centre leg, the volts/turns may be

v
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The mains transformer T1 Holes A and'8 drilled to suit terminals,'A must be insulated, .
provides heater current for ‘B connected to panel. Other holes are 33 dia. \
valves V1 to V6 and V14. (This 1/2" e *1/2" —] ¥
Is an amendment to the in- j
formation previously given on U | e ____ -
page 447 July issue.) i i I " ) hsl

'VR10.] = VRS § s

Chassis Assembly Details 1

1

The upper deck will be A
mounted about 6in, above the 4:}16 '
lower chassis. If the front panel i
of the instrument and the sup- !
port carrying the socket of the '
cathode ray tube are fixed to '
the lower chassis, they form a |
good means of mounting the ]
)

!

]

1

1

1

]

I

614 dia for
CR. tube

upper chassis in place. The
structure will not be very stable,
and will need some kind of
bracing; but when the cover is
fitted and screwed into position 147
a very strong and rigid assembly :
will result. However, before the
cover is put in place it will be 1T
necessary to carry out some or "
all of the setting-up procedure, ¢
and the aim should be¢ to pro- L
vide enough bracing for reason- t -
able stability without involving 11/2“ 'Coax socket
screws or bolts which project
outside the limits of the bottom
chassis.  Countersunk  screws
provide a good solution to this i
problem. 2

Individual constructors may | !
have their own ideas concerning 1'7—@— VR
the physical arrangement and T - ‘
fabrication of the metal work. 7 | Ext sync Earth
Providing the wvarious points !‘ I gl DI terminal | cp
alr;ady stressed with regard to 1/2". Tl AT T '38—' -
critical components and wiring e % Yoty 1l 1 oo
are observed, there is of course 1 i
no reason why the main struc-
ture should be built in a some-
what different form to that
empoloyed in the original design. Allow ’/ﬂg‘ bending radius using g thick aluminium ,overall size of panel

However, for those who wish when bent must be 15'x 7"
to follow the mechanical design Fig. 14 (above)—
of the prototype, dimensioned ower panel drill-
drawings are included of the ing.
several pieces of metal that ) .
collectively make up the oscil- Fig. 15 (right)—
loscope assembly. Wiring details for

Calibration
voltage
socket

Bend
along
dotted

lines

Ny
N
u‘.

5 -

Drilling and Bending Details

In Fig. 14 are details of the drilling and bending
for the front panel. It should be noted that if the
recommended 5%in. aluminium is used a bending
radius of +%:in. must be allowed for at each dotted
line. For example. the finished width of the front
panel is 7in., but it will be seen that in Fig. 14 a
dimension of 63in. is indicated betwecen the dotted
lines. The missing }in. will be contributed from
the two side flanges (/%in. from each) when these
are bent.

The bottom chassis is made from a shect of
aluminium according to the details given in Fig. 13.
Drilling details for the components are not included,
but this should not provide any difficulty, since the

, . To V3 grid
actual components may be used as templates. A To(g?nsc%tgsade Chassis (pin 1)
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recommended layout of the major
items on this bottom chassis will
appear in a following article.

It should be mentioned at this
stage that in the final paragraphs
of Part I (June 1963) reference
was made to “zinc-metal box”
and “zinc-metal screen”. The
material in both cases should, of
course, be mu-metal. »

Dimensional details of - the
upper chassis will be includedin”
the component layout diagram ,
for this portion of the instrument ¢
which will appear in the mextd
article. -

The cover for the oscilloscope
is prepared from a single sheet of
aluminium, cut and bent accord-
ing to the dimensions given in
Fig. 12. Since minor discrepan-
cies may arise between the speci-
fied dimensions and the actual
model produced, this cover should
not be prepared until the main

To C44,R51

S
!

X-speed

bCC . - . 7
EIE}sqccr:bl¥hcha;1casur2mccx?t?plgci§rcgn % separate details Calibration @
3. 1 - socket %
in Fig. 12 can be modified LF L
X~—output

should this prove necessary in
order to give a good fit.

Front Panel Wiring

The arrangement of the operat-
ing controls, sockets, etc., is
shown in Fig. 16. The various
components should be fittad on
the panel and as neuch of the
wiring as is feasible at this stage
carried out. It will be necessary
to leave most of the flying lead
until the final assembly work is
reached, as it will then be possible
to estimate closely the length
required in each case.

etails of the wiring for the
X range switch S1 are given in
Fig. 15 while switch S2 is treated
in similar detail in Fig. 17.

The wiring of the c.r.t. base
and associated components
appears in Fig. 18. This wiring
should next be completed as far
as possible, and then the base and

To T1{primary)

v

o R58 on
CRT base

For wiring of
5152 see

HT winding

B\
To CRT pin 6
(focus anode) VRIO

Focus

To CRT cathode
(pin 2)

Fixing bolt via
braid to
upper chassis

To V8 pins 2,5
and R33

To V9 pin 2
and R39

S2
Calibrate

e
To RH

To VipinB
and R4

e

To CRT
pin 10 (A3)

To T1

To Vi grid
(pin 1}

the front panel can be put on one
side pending the final assembly of
the oscilloscope.

The Graticule

In order to obtain good visibility with the
VCRY97 tube it is advisable to make the tube pro-
ject a little—about }in.—from the front panel; this
is because of the curvature of the tube face. A
flat-facad tube would be best mounted so that it
projected little if at all. The hole for the VCR97
is cut just 6-25in. diameter, and then the tube can
be inserted into and withdrawn from its base from
the front.

A graticule is a very great convenience in any
serious work, especially if it can be removed at will
and if it can be rotated to line up the dividing lines

ot ' -

Fig. 16—Layout of controls, sockets and wiring.

as required. For example, the slope of a wave at
any given point can be measured easily in this way.

Aluminium Supports

In the prototype four strips of aluminium are
fixed to the inside edge of the hole in the front
panel and bent at right angles so as to project at
right angles to the panel. These act as supports
and guide for the graticule, which is made in the
following way.

A tin in good condition is selected from the
domestic waste; its diameter should be quite close
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ta 6:25 in.. This is cut short if
necessary so that the bottom and
about lin. of the side is retained.
A hole about 5-5in. diameter
is* cut in the bottom, and
any sharp or jagged edges
removed carefully. Light tapping
with a smal]l hammer mav be use-
ful, against a hard backing, to
achieve a smooth and professional
looking finish.

€cribing the Graticule © V(;‘cnag?"de
A circle of Perspex is now cut
so as to fit snugly inside the tin,
and is ruled carefully with a , ,
To internal

scriber  point with lines lem
apart in two directions at right
angles. A grid of lines Icm apart

rosition on $3

is thus produced. These lincs =
may now be inked with black amgpoeg”, -
ink, very carefully lest thick —_— i

lines result. The Perspex disc
is now bolted into position
in the tin, and the four rin 3 (R15)

aluminium strips projecting from
the front panel may be bent
slightly so that the graticule 1s 2.
held firmly in position. If neces- pin 3
sary the aluminium strips may be (R14)
cut down a little so that the grati-
cule lies as near as possible to
the tube face without touching ir.
It may be that a suitable polish
tin will be available, and if it has

To anodes
of V&

To VR
slider
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Calicration
socket @

To taps of

Fig. 17 (above)—Wiring details of S2.
Fig. 18 (below)—Tube base wiring detaiis.

Te VRIO slider

Veell insulated
resistor (2:30)
tf used

/

a rounded rather than a wired 7o vR8 snder
edge the appearance will be

improved.

To VR7
.slider

CONTINUED NEXT
MONTH

To VR
and EHT—

To VRS stider

TOWARDS 625 LINES

— continued from page 540 —

line scanning coil coupling capacitor fails to im-
prove the 625-line performance (try also altering
the value of any capacitor connected in parallel
with the line scanning coils or in parallel with the
width and/or line linearity inductor), then one
may consider using a really up-to-date circuit.

Such a circuit is shown in Fig. 13. Here the
Mullard PL500 line output valve, the PY800
booster diode and the EY86 e.h.t. rectifier valve
are employed. The amplifier is driven direct from
the line multivibrator (see Fig. 11) and it also
features stabilisation.

A proportion of the line flyback pulse is rectified
by the non-linear resistance Type VV117, and the
d.c. voltage developed across C3 is fed back to the
control grid of the line output valve V15 rather
like an a.g.c. potential. If the stage is heavily loaded
due, for example, to excessive beam current on
a peak white picture, the rectified pulse voltage
fed back is less than when the stage is only lightly
loaded. The reduction in voltage at the control
grid cffectively “turns up” the stage power and

thus counteracts the extra heavy loading. The
converse happens as the load is decreased and the
picture becomes less bright. In this way good
e.h.t regulation 1s maintained, as also is the scan-
ning power in the event of fall in h.t. line voltage.

A rtransformer suitable for this application and
numbered as shown is available, together with
matching scanning coils. The preset resistor Rl
is for setting the optimum point for the stabilisa-
tion. This preset also affects the width to some
extent.

Care must be taken when completely rebuilding
the line output stage, for modern transfermers and
valves in a circuit such as that of Fig. 13 produce
scanning power suitable for 110° wide-angle
picture tubes and an eh.t. up to 18kV, both of
which may be too much for the older style tube
used in the experimental chassis. If possible, a
reasonable line scan should be obtained by making
adjustments to the third harmonic tuning and to
the scan coupling circuits, as already described.
‘The new circuit as shown in Fig. 13 could possibly
be accommodated advantageously in a more recent
model undergoing conversion to 625-line operation,

CONTINUED NEXT MONTH
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PRINCIPLES AND PRACTICE OF

COLOUR TELEY

PART 3

U

BY G. J. KING

CONTINUED FROM PAGE 492 OF THE AUGUST ISSUE

colours and we have seen how they can be

added together and subtracted from each other
to produce the many hues. We have also seen how
the three primary colours of a televised picture
are separated by the camera so as to produce three
signals corresponding to the red, green and blue
colour information. We ended last month’s article
by seeing that a picture in full colour can be
obtained by feeding each of the colour signals in
isolation to red, green and blue picture tubes so
that the colour separations are caused to add on a
common viewing screen.

This type of system, which uses three separate
transmission circuits, is called the *simultaneous
colour television system ”, and since it requires
almost three times as much radio space as a mono-
chrome television system it is employed mainly in
closed circuit television networks.

SO far we have studied the basic principles of

Sequential Systems

The type of colour system in use in America
and elsewhere and that under experiment in Great
Britain is called the * sequential colour television
system”. This employs only one transmission
circuit and instead of the information on the three
colours being transmitted simultaneously it is
transmitted sequentially. That is to say, the red

Opaque ' T
5 )

s i

\ — :‘_ E -~ _|.
{ ,,\ \Q\\\\i\%\l\\‘\@.ppaque
\ \\\»\\\ B\lue\\x\\%u\-:?

n.}\
), Opaque

Fig. 15—Colour disc used with the early CBS colour

television system. The system employed a normat

scanning arrangement coupled to the colour filter

viewing disc which was rotated in synchronism with
a corresponding disc at the camera.

information is followed by the green information,
while the green information is followed by the blue
information (though this order of colours may not
always apply).

It should be understood at this juncture that
contemporary colour television systems do not
transmit all the colour information of one complete
picture or field (e.g. frame) in one go, The colour
information is broken down either into one line
(the line sequential system) ‘or even into one
picture element (the dot sequential system). The
speed of switching from one colour to another is
so great that due to the * persistence of vision”
the eye “integrates” the sequential sections (lines
or dots) into a complete picture in full colour.

2 }

Scanning Disc System

One of the first colour vision systems adopting
the sequential technique made use of a so-called
« colour disc” (see Fig..15). The camera was set
to “view” the scene through the rotating disc
while the viewer was positioned to look at the
screen of the picture tube through a rotating disc
of a similar kind. Both the camera and the picture
tube were of the type designed for ordinary mono-
chrome (black and white) television.

The discs carried three sets of colour filters, one
for each primary colour, and that at the receiver
was kept in perfect synchronism with its counter-
part at the camera by a special synchronising
signal.

With the system developed by the Columbia
Broadcasting System of America successive frames
were scanned in the colour sequence, red, blue,
green, red, blue, green and so on. Normal inter-
lacing was used and a complete picture in colour
was created every one-twentieth of a second, using
six fields or frames. Disc synchronism was
achieved by comparing the output voltage of a
small generator driven from the spindle of the
motor turning the receiver colour disc. with a
120c/s signal derived from a, timebase operated
discriminator circuit. If the speed of the motor
turning the recciver disc tended to alter, then a
correction voltage was produced by the dis-
criminator. which varied a magnetic brake and
thus ‘brought the motor speed back into syn-
chronism. At the correct speed there was zero
correction voltage.

To avoid flicker a higher than normal frame
timebase speed is required with this system (120c/s
was used in the CBS system) and if .each frame is
to have the same number of lines as a parallel
monochrome system, then the video bandwidth
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requires to be several times above that for mono-
chrome. The system is thus wasteful of bandwidth
and in this respect has little to offer over the
simultaneous system. By reducing the line
frequency from 262-5¢/s to 187-5c/s per frame the
CBS arranged for their early system to occupy no
more radio space than the standard 525-line
system but, of course, this resulted in a reduction
in the overall definition of the picture.

“The mechanical problems associated with the
colour disc colour system make it almost a domestic
impossibility. It is difficult to visualise a colour
disc of about 42in. in diameter spinning in front of
a 19in. picture tube! Even a 9in. tube called for
a 22in. diameter disc.

Although the scanning. disc colour system—
which was worked on by Baird as early as 1928
—has gone through various stages of development
it ‘still remains mostly mechanical and will not be
used for future colour systemns. One other problem
with it is “colour fringing” due to the fact that
one complete field is scanned in one colour and
the following field in another colour and so on—
requiring six fields (three pairs of colours) to give
one complete colour picture, this, then, is really a
“field sequential system ».

Dot Sequential System

An optical system using the dot sequential
technique has been shown by the author (see “ A
New Idea for Colour TV ”, Service Engineer
supplement of RADIO AND ELECTRICAL RETAILING,
December, 1962). This employs a special viewing

Magnified section of screen
- sore————

Fig. 16—An optical dot sequential colour system.

Special screens composed of a large number of groups

of tricolour filters are arranged to register correctly

at the picture tube in relation to a smaller scale
screen at the camera tube.

screen in front of the receiver and a similar,
reduced scale screen at the camera.

Each screen is composed of a large number of
closely-spaced groups of red, green and blue filters
(Fig. 16). The scene viewed by the camera is thus
“colour coded ”. For example, red picture ele-
ments pass through the red filters, green ones pass
through the green filters and blue ones pass through
the blue fiters. With combination colour, of
course, light passes through the red, grcen and

PRACTICAL TELEVISION 563

Odd

E®e
Fig. 17—The colours in the full-line circles occur in
field one on odd lines and in field two on even lines,
while the colours in the broken-line circles occur in
field three on odd lines and in field four on even lines.
This double scanning artifice causes the interlacing
not only of adjacent fields but also of adjacent
colour dots or elements. Dot interlacing increases the
picture definition for a given bandwidth.

blue filters in accordance with the colour make up,
as does white light.

The video signals derived from the ordinary
monochrome camera are thus “ modulated > with
pulses corresponding to the colours in the picture.
Viewed on a monochrome set, therefore, a signal
so encoded appears to be composed of a fine mesh
of extremely small, monochrome squares which are
invisible at normal viewing distance. However,
when this same picture is viewed through the filter
it resolves in full colour.

The foregoing explains the basic principles only.
There are several snags and problems in terms of
colour indexing at the extremes of the scan, of
“locking ” the colour index, of bandwidth, defini-
tion and so on; the system is still in the experi-
mental stages on a closed-circuit network. Never-
theless, it serves as an adequate introduction to the
basic dot sequential technique.

Contemporary colour systems are also based on
the dot sequential system, incorporating dot inter-
lacing, but the function is essentially electronic as
distinct from the previously described optical
arrangement.

At the transmitting station the colour camera
tubes are switched from one to the other over each
picture element so that we get, say, a signal from a
dot of green picture element, followed by a signal
from a dot of red picture element, followed by a
signal from a dot of blue picture element and so on.

Lines one, three, five etc. of an “odd ” field are
scanned in the normal monochrome manner with
the signals changing in terms of colour along the
lines, as described. This scan is then followed by
an interlaced scan (as in monochrome systems)
made up of lines two, four, six and etc. of an even
field.

These account for a normal interlaced picture
over two fields (one and two), but to get the colour
dots themselves to interlace, the dots are displaced
horizontally one picture element on the next two
fields (three and four). The idez is illustrated in
Fig 17, where the colours in full-line circles are in
field one on odd lines and in field two on even
lines, while the colours in the broken-line circles
are in field three on odd lines and in field four on
even lines.

Line Sequential Systems

TFor the sake of completeness we will just look in
at the line sequential system of colour television.
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Here the colour is changed or
switched over the common circuit
from the camera not at field fre-
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&lnvolved in the sequential scanning processes&

the colour disc Red

Red

quency, as in
Colour

Biue

ENncoder—es == = == » = = —aDecoder

system, nor at element frequency D:
(3 to 4Mc/s), as in the dot

camera

Green

Commen circuit

sequential system just described,
but at line frequency. There are
various methods and sequences of
colour scanning at line frequency,
but none of these permit a satis-

factory system; not only is line Red

©)

Red

registration difficult but interlace

flicker is also bad. For these and Coloury

Blue

Blue

. camera
other rather technical reasons, the

Green

line sequential system is no longer
considered a feasible proposition for
colour television.

Field sequential is out for
mechanical reasons, as discussed
earlier; line sequential is out for
slightly different technical reasons,
so it means that only the dot sequential system is
left, and, as already intimated, it is this which is
used in the current systems using a radio trans-
mitter.

Before we go on, let us get a few things clear in
our minds. A sequential arrangement is required
only when a colour system is to be transmitted over
the air. All the factors that we have discussed with
regard to sequential scanning, therefore, have
nothing at all to do with the formation of the
colour picture! They simply create a method
whereby the monochrome plus the colour in-
formation may be injected into a common circuit
or radio network.

At the receiver we have still got to restore the
signals corresponding to the original colours, such
as the output video from the colour camera system.
These signals are required to apply either to three
separate colour picture tubes (e.g. monochrome
tubes with colour filters in front) or to the three

Three isolated circuits

Colour
b) tube

Fig. 18—Colour-wise the sequential system at (a) is similar to the simul-
taneous system at (b). See text.

guns of a tricolour picture tube, such as the
shadow-mask tube.

At the station end there is an “ encoder ” which,
in effect, switches the colour information into a
common circuit at the sequential frequency, while
at the set end there is a “decoder” which sep-
arates the colour information fed sequentially over
the common circuit and restores the basic colour
signals for application to the colour display device
—see Fig. 18(a).

With the simultaneous system exactly the same
things happen colour-wise, but with three isolated
circuits and no encoder or decoder—Fig. 18(b).

Next month we will look at the shadow-mask
colour picture tube and this will be followed by
details of the transmitting and receiving techniques.

Part 4 will deal with the heart of the modern
colour receiver—the shadow-mask tube.

SERVICING TV RECEIVERS

—continued from page 543—

knobs and remove knobs. Remove panel or
escutcheon. Remove the two 2B.A. screws at rear
of base-board and push cabinet shell forward and
then back.

Then remove front control knobs as follows.
Rotate the knob until a slit is observed in the shaft
behind the indicator disc. Insert a narrow screw-
driver blade through the slot and behind the spring
clip. Pull the knob off easing the clip with the
screwdriver so that it doesn’t bitc on the shaft.

With the knobs removed the cabinet can then be
cased forward until it is clear of the receiver.

Adjustments

The mains adjustment provides two voltage
ranges: 200—220V and 230—250V. If the receiver
is to be used on 220V or 250V, which are the upper
limits of the two settings, an additional ballast
resistor is provided on the chassis near the mains
input, R130, and this is brought into the circuit by

removing the shorting link across it, or simply cut-
ting the wire.

Picture Squaring

Slacken off the brass locking screw on the
deflector coil clamp assembly and rotate the com-
plete assembly as required, keeping the assembly as
far forward as possible to avoid corner shadowing.
Tighten locking screw after adjustment.

Picture Shift

The picture may be moved by rotating the shift
clamp around the tube neck. The small knob on
the clamp varies the extent of the movement.

This device must be kept well up to the scanning
assembly as it tends to affect the optimum setting
of the ion trap magnet on the rear of the tube neck
which is always set for maximum brilliance. ]

SERIES CONTINUES
NEXT MONTH
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D. & B. TELEVISION  2%ss
(Wimbledon) LIMITED Dept. B.I3

131 & 131A Kingston Rd., South Wimbladon, London, S.W.19

“Compare our prices with any others”
For more Transistors and Comp: see our adverti in " Practical Wireless™

For the FINEST SERVICE in the COUNTRY, We are open from
10 a.m. untll 7 p.m.—1 p,m. Wednesday. For any iniormation or problems you
have. Call or Phone we are always please to help.

LINE OUTPUT TRANSFORM
SPECIALISTS

S AND SCAN COIL

ALBA. All models available, MUl!PlIY- 214, 216, 240, 250,
1, 0 . . T644, 38/ 5 , 260, 310, 320, 410 Lo
T724 FM 70/6. T655, T909 57/-, 40, 8

All modela avallable.

BUSH. TV38, TVG36, TV43,
87/~ TV63, TVBS, 92/~ All
models available,

COSSOR. 900, 931, 933, 934, 935,
9%81 939, 50/6. All models avail®
able.

PETO SCOTT,
avallable,

Al models

PHILCO. All models available.

Dp(CA': DM4/C, DM14, l-)M17. l’AM. All models available.
7216, blM45 85/-. All models ——— 5
avallgble PILOT. All models available.

EMERSON. All models, 52/6.
EKCO. T22], T283, T231, T284"

TC267, 52/6. All models avail-
able.

PYE. CTM4, V4, VT4, V7, VTIT,
52/6. CW17, CTML17, S7/6.

SOBELL. TS17, T347, 62/6.+
FERGUSON. 692, 994, gos, | TPSITM, 879,
84/8. 204, 208, 64/8. 306, 308, 62/-. S —

FERRANTI, T4, ULTRA. All models available,

17K3, 45/-. 1001, 1003, 54/6- All
models avallable,

VIDOR. All models avallable,

THIS LIST 18 ONLY AN EXAMPLE, If you do not see what you require, please
send B.A.E. for quotation. We stock all types of Bcan Colls, Frame and Line
Blocking Qsc. Transformers. U it's Television—We stock it. Trade inquiries
welcomed at Bpecial Kates.
SURPLUS OR EX. EQUIPMENT VALVES GUARANTEED 3 MONTHS,
NEW LOW PRICES

- cysy 7/~ (332 5/8 PL1 8/6:Us2 4/6/6L18 e/8
EBY1 2/6 G4 8/e PL82 5/- U151 719 6P25 5/6
EBF30  5/8 KT33C 4/~ PL83 5/6 U0l 10/.|6P28 8/6
RCC82 4/~ KT36 8/~ PLb. §/-/ G801 17/8{10F1 8/8
ECL80  4/8|KTé1 8/9|PY31 U-luarsz  5j8|10PI3 ETe
ECL82  8/8|KT83 5/-|pY32 8-/

EF80 A 5/ |pyeo 4 LBLl‘l 5/6 loPlH 8/9
EF85 8/-[PCFE0  b/= |PY8L g.fooces  BrofnD1 5/6
EF9L /- PCF86  7/-IPYS3 4/-|UCF80  8/6|20F2 /6
EL33 8/6'PCL82 b/, PY83 /e UFe2 3/-|200L1 8/9
ELA4 &- PCLES B8 P23 /8 OF1 3/8 20p1 /8
BYS&1 8/6 PCLE4 - Ua §/- BF12 2f= 20P3 8/
EYB6 8/« PL33 718 U2s 718 8F13 6/8 20P4 12/8
F250 4/6 PL38 746 U2 /6 6F15 8/8 20P5 8/«
Ezsl 8/-'PL38 12/- V3L 71-18LL 718 3ups 76

ALL VALYES BELOW ARE BRAND NEW BOLD BURJECT TO FULL
QUARANTEK—CURRENT VALVE LIST

CY31 14/8|ECHIL  7/8| PCusp 8/81U501 18/6|7C5 8/-
DFeL 8/8| KCLx0  8/8|PCKFB0 8/3|ugoi £5/-l7C8 8/8
198 8/-| ECLy2 8f-| PCFs2 8/811ares  8LlTHT 7/8
DAPYL 8/8| KF3G 4 PCIMAG 10/6/UBCHL 8/e[ 10022 15/
VAFOS  8/-) EFig 4/-| PeLaz 8/3IUCFs0  10/8|101°1 5/6
DHT 8/ E1*30 §/8(PCLES  10/8|UL4L

DKL - Eres 718 | PCLSL 8/-|U1.46

DK 7= E¥R6 9/- | PCLES  14/8[VIU8

DK98 8/-| Erse 8/8|P 1306 12/~ Y4l

DLO2 711 Fro1 891 PLU8 18/6(384

D194 78| EF92 4/-{PLX1 10/8(3v4 K

DLYE 8/-|EL32 4/8 | PL33 7/81544G - 12076T 83
EABCS0 7/3|EL33 9/. | PLu3 8/-18Y3 8/-120D1 8/8
EAF42  9(-|ELx4 78| PL84 8/-(524G 9/6(201% 12/3
EB91 8/0| Eay4 6/3/PY3L 12/-|6ATH 8/=|201.1 19/8
EBC33  4/8 EMSu 89| PY32 10/8/6F1 8/=[20PL 18/8
EBC4L 8/-| EYoL 8/8|PYR0 6/-|6F 13 8/8/2013 19/6
EBF30  8/-|EYS@ 8/8|PYSL 7/3{6F15 11/8 2014 22/
EBF8S  8/.|E240 6/3| Py 6/=|6L1 10/-|20P5 19/8
EOC81 8/-| EZ4l 8/3{PY83 8/-|8L18 9/8{30FL1  10/-
ECC82 7/8]| £Z80 8/={Uz4 20/-(6X 4 4/3(30P4 19/6
ECC83 718 | RZ81 8/-1 U2 11/8(6X5 5/6(30P12 9/8
ECCA¢ 7/8[uz32 9/6|U26 9/-|6V6 8/-|35L8GT  8/3
ECC85 718|234 12/6| U3L 7/-|68N7 5/8(3524 6/8
ECF80 9/-|KT33C  8/-1Ua7 12/8(807G 8/8/185BT  22/-
ECP82 9/-| PCCB4 8/3|Us0 8/|68J7 6/6(807 78
ECH43  9/-iPCCSS 8/3| U191 18/-17B7 8/8

These are only examples of owr valves; if you do not see what you roguire send
stamped addressed envelope for special guotaiion.

TERMB: 8.A.E. all inquirfes, C.W.0. or C.0.D. 3/ Postage
on Valves, 6d. each, O.R.T.»s 12/6 ino. insurance. BATISF A(‘TION ABBURED.

RETURN POST BERVICE. SURJECT TO BTOCK.

PRACTICAL TELEVISION 565

ENCEL

Through this ICS
J-way Training Method:

MASTER THE THEORETICAL SIDE

ICS training helps you to learn the theory of radio
engineering quickly and easily. All courses—irom
basic prlncnplas to advanced applications—are set
out for you in easy-to-understand terms.

MASTER THE PRACTICAL SIDE

The successful radio en;mear is 2 man equally sound
in theory and practice. That is why ICS show you how
te develop your practical abilities alongside your
theoretical studies, All training manuals are packed
with easy-to-follow illustrations.

MASTER THE MATHEMATICAL SIDE

No radio engineer is complete without 2 knowledge
of maths, To some, this aspect is a real headache.
But ICS training makes mathematics easier putting

it in the simplest possible terms.

77/£/?£ SAN m COURSE FOR YoU !

For your career or your own business courses are available in:

Radio and Television Engineering, lndustrial Television,
Radio and Television Servicing, VHF/FM Engineer
Electronics, Computer Technology and Progrnmmmg,
Electronic Technicians, Servomechanisms, Telemetry,
Instrumentation, Principles of Automation and Calculus for
Electronics.

And for your hobby, there are practical “learn as you build”
courses as well.

Member of the Association of British Correspoadence Colleges.

radio

r - SN R Bk G A R BN e G SN D GEE SEn S G Say 1
I rost THIs couron ToDAY ForR FREE srocrHure To: |
| 1.C.S., Dept. 166, INTERTEXT HOUSE, I
i PARKGATE RD. LONDON, S.W.l1 I
I e l
| |
| ADDRESS I
i i
] cccuparion AGE. 9.63 |

INTERMATIONAL CORRESPONDENCE SCHOOLS
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LAWSON

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND

100T "MICRO FINE® ALUMINISED

75

LIGHT
OUTPUT

Lle]

251

SIMILAR TUBE REBUILT
OR RECUNNED BUT NOT
RESCREENED

BRILLIANCE CONTROL —#—

EXPRESS PASSENGER TRAIN SERVICE

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

Full fitting instructions with every tube.

LAWSON TUBES LTD.

Tel. 2100

PRACTICAL TELEVISION

DIRECT REPLACEMENT
TELEVISION TUBES

September,

12 MONTHS' FULL REPLACEMENT
GUARANTEE

DESIGNED FOR
PERFORMANCE

The Modern Lawson television tubes are specially designed to give
all types of television set wery much improved performance.
Their new silver activated screens are much brighter with better
contrast, exclusive ‘“‘microfine” controlled thickness aluminising
gives 509, more light outpur (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 THE LARGEST STOCKS OF ALL TYPES
OF C.R.T.s IN BRITAIN WE CAN SUIPLY THE

EXACT TUBE YOU REQUIRE BY RETURN.
12” — £4.10.0 C.0.D. or CW.O,
14" —  £5. 50

15-17" —  £5.15.0 lﬂl'
21" — £7.10.0 Gladly refunded

if you wish to return

Delivered Free in London Postal Districts
your old tube

2 PEA D CLOSE A
EACHFIELD CLOSE, MALYERN, WORCESTERSHIRE CARR. and INS. 7/6 (excepting 12%)
Brand new, individually | HE\ 1MIUIVEL  Glelveiss 10| saisa s il oo lleas orlaet %o
5 Slar Y8 Y 133 = | DALT 3 - 6 - =
checked and guaranteed HVR2 g/ PY32  6/-|VRUS  8/- | 3RAGY 9/ 5/ 5/ |19H1 6/ 303 22/8
VALVES KA 10/= PY$3  3/-|VRIUS 5/6 | 0T4 8/- 4)- 6/6 |2042  17/6 505 30/~
K 8/-| PYB00 10/~ |VRL30 5f- | U4  Bj= 8/ 6/- |20rd  17/6 |%07BR  6/-
AC/HL 4/8) DL92 b/~ | EF70 4/~ | KT33C /-] PA1-35 9f- | VI4C 20/~ | 5X 8/¢ 2/6 10/- [21B5 9= [s0n /-
AC/P4 6/- | DLO3  3/- | EF7L  7/6| KT44  5/8] P4L-T5 12/ 8/ /= 8i- [25L6GT 7/9 513 85[-
ARS /- | DL94 8/~ | EF72 B/ | KT63  4/-| QP21 6/ 3/- 1/6 76 |25Y3  8f- |15 40)-
ARPS  3/-| DL 7/« | EFT8  5j-| KTS6 12/8) QP25 5/- 8/~ 9/- /- |30 6/~ 8294 30/-
ARP4 8/6 | DL919 15/- | EF74  4/-| KT67 15/-] 9395/10 5/6 | X6 5YSWGTB | 6J1WA 10/- 7+ |30C15 10/~ |828B 50/~
ARP12 2/6 | ESOF 25/ | EFs  5/6 | KT76  8/6| Q31202 8/~ 9/- | 635 3/8 5- [30F5  8/6 |830B 4/
ARP21 7/-| E1148 2/6 | EF85 /- | KTW61 5/8| QVO4/7 7/ 574 8/6 | 6J5G 3/« 7/3 |30FL1  9/6 |832 15/-
ARP24 3/6| El232 9/- | EF86 7i-| KTW62 8/6| R3 8/-| YG6 8/~ | 524G 7~ | 8o 3/8 71-|30P19 11/ 847 9/~
ARP34 4/- | E1415 80/- | EF89 6/ KTZ41 6j-| R3/10 2/ | Z300U 20/- | 6AB7  4/- | 6J6W 8/~ 5/- |30PL1 10/6 343 5i-
ARTPL 6/- | E2134 16/- | EF91  g/o| KT263 6/-| REL21 25/- [ZA1  8/- | 6AC7  §/- | 6J7G  5/- 4/6 [30PL1310/6 8664 14/
ATP4 2/3| EA50 1/8 | EF92  3/-| LP2  10/-| RX235 10/ |1A3 3/- | 6AG5  8/- | BKGUT 8/- 2/6 |35LEGT 8/ |954 3/6
ATP7  6/8 | EAT6 7/~ | EF95  5/-| MB100 8/-| 8P2  8/8|1ASGT 6/- | 6AGT 8/ | 6K7U 2/~ 3/ 30T  17/6 956 . 2/6
AU7  50/- | EABCS0 8/3 | EF183  9/- M8l42 12j-| 3P4l 2/- [1C5GT  7/- | 6AHE 10/- | 6KTGT 4/9 17/6 {3543 B/~ 956 2/-
B34 10/- | EACO1 8/6 | EFis4 9j-| M8190 "5/-| 8P6L  2/- [IDIGT @/- | 6AJ5  8/6 | 6K8G  5/- 2. |3524GT 8/~ 957 5/~
BS84 47/6 | EAFa2 $/- | BL32z 3/ MHa  3/8|8P210  3/6|1E7u  7/6 | 6AJ7  3/- | 6KSUT 8/3 8- |37 4/-|o588 4.
BT45 16/~ | EB3a 1/8 | EL34 18/-| Mid4  4/-| BU2150A4/9 |1F2 3/- | AKS  5/- | 6GK3M  8/6 11/- |38 4/-|1612 /-
BTYB 20/- | EB91  3j- | EL35 "5/ {ML6 8- T41 6/6 |1G6OT 6/- | 6AKS  6/- | 6K25  12/- 4/6 [A1MP  4f-|1616 S8/
BT19 25/~ | EBC33 6/- | EL4l  8/- | M3/PEN 6/« 5/- | 1L4 3/- | 6AK7  6/- | 6L5G 6= 9153 7/6 1619 5/
BT35 25/~ | EBC4L 7/9 | EL42  8/-| N78  18/-| TP25 15/- |1LC6  7/- | 6ALGW 7/ | 6L 9/- 5/ |55 8- |1625 /-
BT83 85/- | EBC90 5/- | EL50  9/- | NGUT2 10/-| TTI1 3/ |1LH4 4/~ | 6AM5 2/6 | 6L6G  6/- 516 |59 61626 3/
cosL g/~ | EBFB0 7/6 | ELs4  6/3|OB3  7/-ITTI5 80/-|1N#3 4/ | 6AME 4/ | OL6GA /8] LT 00175 561600 4/8
e 6/-| EBFSS 7/p | ELS5  9)-|OC3  5/6| T205-20 4/ [1N70 4/ | 6AQd 7/~ | 6LIG 46| |2AXT 100120 -8l | 3001 3’
CL33  9/-| EC70 5/ | EL91 46| OD3  6j-| T220 16/-|1R1 /8 | 5AQ5W 9/- | 6L34+  4je| (2T 78123 EElsts o8
CVil  3/- | EC53 1g/6 | EL95  6/6| OZ4  4/-{ Ul2/14 8/-[1R5 B/~ | 6AS6  4/- | 6LL20 5/9| ;Z00 1./' i 5/' provadite:
CVi7 8- | ECO0 20/~ { EM80 7/8| P2 10/-| U7 5/« (134 5/- | 6AS6W 9/~ |8NTG  5/9 | 13HL 1118 HBlee Hp
CV102 1/-| ECol  3/- | EMs4 8/8 | PCCS4 6/8)UIS  6/8|185 6/6 | 6ATS  §/- | 6NT 8- | 12Tser 2" e o s 9;'
CV103 4/- | ECC81 4/6 | EN31 10/ | PCC85 7/8| U25  10/-|1T4 8/-| 6AUs 7~ | 697G 6/-| | 2IAT 218180 s/' 1 e
CV264 12/6 | ECCs2 4/8 | ESU208 6/- | PCC89 10/8| U26  11/- [2A3 §/- | 6AX4 8- | 6RT 6/- | 2RI 7/2 = s/- ] 9/'
CV4014 7/- | ECC83 6/« | EYSL 8/-| PCFB0 7/-|U27  8/-[2A5 8/- | 6B3G 8/~ | 63C7T  5j8| [SEAM 4/8 ola ~/’5 196 B/g
CV4015 b/~ | ECC8Y 7/ | EYSS 7/ | PCF82 6/8| Us2 6/« (246 7- | 6B7 5/- | 63CTGT 5/- | 1279 7/ o e 7/
CV4025 10/ | ECOss /- | EY91  3/- | PCLS2 8/-| UR01 20/ |2c26 /- | 6B3G  2/8 | 63F5GT 5/6| 19347 7/-188 - 6 I-
CV4046 40/~ | ECC91 4/- | EZ40  8/8 | PCL83 9/-| UABCS0 7/- |2C26A4 8/~ | 6BA6  5/8 | 63G7 §f- | 123CT  4f-|50% " I- 6064 7=
CYsl /-] ECFS0 7/9 | EZ41  6/6 | PCL84 7/-| UBCAL 7/-|2C33  2/6 | 6BES  6/3 | 63H7  §/-| 12367 3/ 210VPT 6065 €)-
D1 1/6 | ECF82 7/9 | EZS0 8/ | PCL8G 10/-| UBFH0 8/-|2C3  42/8 | 6BR7 12/~ [ 63J7  §/- | 128HT §/-| 7pla  2/6 6073 3/-
D31 3/3 | ECH3 8/~ | EZ81  6/-| PEN25 4/6| UBFSO 7/6 (2046  80/- | GBWE 9/ | 68J7GT 5/6| 12807  b/-1220PA  7/-|6120 4/
D7 4/3 | ECH42 9/8 | F/6057 5/-| PEN4§ 6/-| UCH42 7/8 (2051  18/-| 6C4 2/6 | 6307V 6/ | 128K7  3/6 |220TH 4/~ |6516 8/~
DA30 12/6 | ECH8L 7/ | F/6061 B5/-| PL36 9/« UCHRL @/ |2D21  §/- | 8C3G 4/ | 63K7 4/8 128K7GT 2500 B/- | 7193 1/9
DAF70 7j- | ECLS0 6/8 | ¥/6063 4/-| PL81L  8/-| UCLA2 /- [2D21W 8/8 | 605GT 6/- | 6SL7GT 6/8 _ .8/-1307a  B/6 7475 8-
DAF96 7/- | ECL82 8/~ | FW4/5008/8 | PL82  6/3] UCL83 11/~ |2Xu 3/- | 6C6G 8- | 68N7  4/6 | 128NTOT 1330B  8/- 20134 25/
DD4l  4/- | ECL83 10/- | G1/236G 9/- | PL83  6/3| UL41L 7/~ |3A4 4= | 605G ) | 69QT  6/- 5/8 {3574 70/- (9001 8-
DET5 8/- | ECL8S6 11/- | G50/2G 5/- | PL&4  6/-| UL34  7/-|3B7 8/~ | 6CHS  bj- | 6387  2/-|128R7  5/- |888A  §/- (9002  4/6
DET20 2/- | EF36  8/6 | GZz32  9/-| PM24A §/-| UUS  5/8 [3B24 8/ [ 6D6  8/- | 6UGT 9/8|12Y4  2/- 13934 ° 15/- (9003  6/-
DF9l  8/- | EF39 4. | H63  7/-|PTI5  10/-| UY4l  6/-|3R28  15/-] 6E5 8/- | 6VSG  4f-|14L7 7). [4464  8/-|9004  2/6
DF92  8/-| EFsl  8/- | HK54 22/6 | PT25H 7/8| UYS5 13;- 3E29 505. gFsa g;g 6V6UT 8/-|15D2 8- 7054 15/- |9008  2/6
DF9s 7/~ | EF50  1/8 | HL2K 26 | PX4  14j-| V1924 18/-13Q4 /- | GF5
DK92 7/- | EF54  §/3 | ML23 6/-| PX25  9/-[ V2023 13/6|38¢ 6/~ | 6F6G  4/- P.C. RADIO LTD.
DK96 7/- | EF55 7/~ | HL23DD 6/~ | PY32  9/8| VMP4G 12/- [3V4 8/- | 6F7 [18 ”' G.O LDHAWK ROAD, W12
MANY OTHERS IN 8TOCK include Cathode Ray Tubes and Special Valves. All U.K. orders below 0 o , R D, °
£1 P. & P. 1/-; over £1, 2/-; over £3 P, & P. free. C.0.D. 8/6 extra. Overseas Postage extra at cost. Shepherd’s Bush 4946
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ULTRA V72

The picture and sound are normally good on
both channels. On occasions however, the picture
disappears leaving the raster with a ragged edge
on the right. Sometimes a very weak picture is
left, but which rolls very fast. The sound remains
unaffected. The picture may be restored by turn-
ing the channel selector switch on to another
channel and then back again.—R. Wiseman
(Wednesbury, Staffordshire).

When the vision fault occurs, try tapping the
neck of the tube with the handle of a screwdriver.
If this restores vision, suspect a heater/cathode
short in the tube.

INVICTA Ti14

This set has recently developed a fault in the
line oscillator section. I can excite this into
oscillation by touching the grid of the pentode
section of V16. It will then continue to work until
the set is switched off again. I have substituted
three ECL80’s and changed R87, R89, R90, RY1
and C62, all to no effect.

When V16 is working, all
correct. — F. G. Denton
Hampshire).

Suspect poor insulation in the frame blocking
oscillator transformer.

the voltages are
(L.ee-on-the-Solent,

DEFIANT 41

The trouble is a splitting of the picture, occurring
at a camera change, a programme change or, on
ITV, at a break for commercials. The picture
can be temporarily restored by adjusting the line
hold control.

Occasionally the picture breaks up completely
and then it is only possible to restore the picture
by switching the set off for a few minutes.

I suspected the valve 6/30L2, and being unable
to obtain one, used its equivalent (a B729) as a

Your

s Problems
. Solved

PRACTICAL TELEVISION 567

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.
articles which appear in these pages.
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 571 must be attached to all Queries, and a
stamped and addressed envelope must be enclosed.

We cannot supply alternative details for constructional
WE CANNOT UNDER-

substitute. However, this only gave a complete
break up of picture and which was impossible to
correct.—A. Gill (Doncaster).

The B729 is not quite the same as the original
valve. However, you may be able to balance the
line hold control with the B729 by setting the line
hold control to the centre of its range and then
altering the value of the resistor connected to the
line hold control until correct line lock is secured.

PHILIPS 492U/15

With the height control at maximum, the picture
fails to fill the screen by iin. top and bottom. The
picture varies from being clear to blurred with the
focus control set at maximum.

The screen can nearly be filled by advancing
the brightness or contrast controls, but then the
blurred effect worsens.

Also, after this set has been on for about eight
minutes, the picture starts to roll, and will lock
for short periods of time only.—B. C. Perkins
(Birmingham).

I.ow h.t. line voltage should first be suspected,
and in this connection we would advise a check
of the h.t. rectifier valve. 1f this is normal, then
there could be wwo separate faults. One in the
frame timebase and the other a low emission e.h.t.
rectifier. The latter can be checked by valve sub-
stitution, and the former, apart from checks of the
frame valves, may require more detailed tests on
the associated components.

K.B. Ky 35

Some three months ago the picture started to
“ tear ” on both BBC and ITA, but more severely
on BBC. By substituting valves. I have improved
it slightly and in fact, it seemed to be all right
for three or four weeks, but recently it has started
again. Changing valves and a check on resistor
and capacitor values has not revealed the fault.

It is now only “ tearing ” on ITV, and is the
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worst in the top half of the picture.—D. J. Nun
(Dartford, Kent).

If the picture, apart from the tearing effect. is
of normal contrast, check the sync separator valve
and associated components. A leak in the capacitor
connected to the control grid of the sync valve
sometimes causes the symptom described.

PHILIPS 1114U/15

Since fitting a Cyldon PI10L tuner to this set,
1 can receive ITA programmes perfectly but the
BBC will not tune sound and vision together; it
is either good sound and no vision or vice versa.
I have tried adjusting the coil cores of both the
tuner and the set but without improving the situa-
tion.—D. G. Fitch (Tunbridge Wells, Kent).

This trouble indicates that the sound and vision
if. stages of the receiver are somewhat out of
alignment. They were probably adjusted at one
time for optimum BBC reception before the tuner
was installed. Before abandoning the exercise, it
would be as well to have the overall alignment
attended to.

PYE V4

This set’s c.r.t. is showing signs of weakness
and I would like to install a new 17in. tube. I
would also like to fit a channel tuner. I would
be obliged if you could advise me as to what tube
and tuner would be suitable in each case.—
S. J. Deago (Wallasey, Cheshire).

This receiver will accept a 17in. MW 43/69
without electrical modification.

The easiest tuner to fit is the Brayhead 16S, and
if you are in a weak signal area, we advise you
to wire it into the circuit rather than use the
plug-in method. This enables the former mixer
to be used as an extra I.F. stage.

MURPHY V214

Whilst replacing the volume control on this set,
1 noticed the remains of some form of surge limiter
with a low value resistor wired in parallel, situated
above the smoothing choke. They are wired
between the switch and the voltage selector. 1
later discovered that these two components were
not shown in the original wiring diagram.

1 would be most grateful if you could tell me
what these components are and what form of surge
limiter could be fitted in this position.—W. ]J.
Hardy (Slough, Buckinghamshire).

The surge limiter you mention was an after-
thought added in later production. By using a
Mullard VA1015 you can replace both the limiter
and its shunt resistor by the one component.

PHILIPS 1115U-15

1 have a Brayhead 10S turret tuner which I
wish to fit to this receiver. At the moment there
is one plug fitted to the multi-lead. Could you
please give me any instructions for carrying out
this operation?>—J. Bowman (Wallsend-on-Tyne).

Connect a short PVC lead from a Bravhead
10BA1 adaptor plug (which is required for the
« plug-in ” conversion) to an earth point as near
the mixer valveholder as possible. Remove the cap
from the adaptor plug. Cut the shorting link
between pins 6 and 7 from pin 6. Remove the

TELEVISION September, 1963
shorting link between pins 1 and 8. Remove the
EF80 r.f. valve and the EF80 mixer valve from
the set and plug the adapter into the mixer socket.
Finally, insert the r.f. plug (this should be a type
9BA for this receiver) into the r.f. valveholder.

PYE YTI7

The picture will suddenly wobble sideways and
distort. This affects both channels and happens
about every five minutes.

The tuning and horizontal hold controls have
no effect on the situation and the aerial which has
been checked with another receiver, is in working
order. The sync separator and line oscillator
valves and the discriminator diodes have been
replaced, as has the h.t. metal rectifier.—A. ]
Hardy (Norwich).

The PCF80 line oscillator valve should be
replaced. This is at the back of the set near the
mains plug.

ALBA

1 have recently had a reconditioned tube fitted
to this set and now there is a double image on
the screen. Also this set, which has been free -
from faults for some years, now takes about half-
an-hour to warm up.—J. B. Howe (South Shields).

Change the PCF80 line oscillator valve which is
just to the right of the tube as viewed from the
rear.

PYE CTM4

The picture suddenly split in two with the
right hand half of the picture occupying the left
hand part of the screen and vice versa. The
picture itself is not clear and sharp as it should
be, and there is streaking and stretched distorting
as well.

1 have changed the sync separator, oscillator and
line output valves but with no result, and have
checked or substituted most of the capacitors
associated with the oscillator valve.—T. W, Coates
(Birmingham 16).

We suggest you check the 3-3kQ screen grid feed
resistor to the PL81, and also its 25uF cathode bias
bypass capacitor.

K.-B. N.Y.40

The line hold control is very critical on this
receiver. At its mid-way position an unsteady
picture can be held for a short time, after which
it jumps to a false line lock. The picture then
breaks up into a multiple of images across the
screen. This situation may clear itself up after a
short period of time or else re-setting of the line
hold control may correct the fault. But this fault
will always re-occur.

The line output, line multivibrator and sync
separator valves have been replaced. The line
hold and linearity controls have also been replaced.

I suspect the line multivibrator valve, as I have
found that these double-triodes can be very
critical.—A. Gillies (Campbeltown, Argyll).

We agree that the line multvibrator is a weak
point and a new valve (12AU7 or ECC82) should
be fitted. However we are more inclined to
suspect the 12AT7 afc. cathode follower and
detector and associated components. Since you
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TRANSISTOR

TELEVISION
RECEIVERS

September,

T. D. TOWERS, M.B.E., M.A, B.Sc.,
A.M.ILE.E., GRAD.BRIT.I.R.E,

A SURVEY OF BRITISH, AMERICAN,
JAPANESE, RUSSIAN ETC., CIRCUITS

The change from valve to transistor receivers is
rapidly gaining momentum with the falling cost of
transistors and the development of more effective
types. For this book, the author has combed the
world to obtain circuits from every country
working on transistor receivers. All circuits
have been redrawn in similar style and the book
-contains nearly 190 circuit diagrams, which the
large format sets off to best advantage. This
book—first in its field to compare and contrast
designs from UK. U.S.A., France, Germany,
Russia, lapan-—is invaluable to designers and
students.

55s. net by post 56s. 2d. 10 x 7in.
from leading booksellers

224 pages.

ILIFFE BQOKS LTD., DORSET HOUSE,
STAMFORD STREET, LONDON, S.E.I.

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE

FINEST REBUILT CATHODE RAY TUBES

12 MONTHS
GUARANTEE

19/-

ALLOWED

CASH WITH ORDER OR ON RECEIPT
PRO FORMA, ADD 12/6 FOR 0f OLD
CARRIAGE AND INSURANCE. TUBE

DELIVERY FREE IN LONDON AREA

197.14" £4-150
157177 £5-5-0
01721150

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.

35 SACKVILLE STREET
LONDON, W.1
REGENT 6404 (5 lines)

PRACTICAL TELEVISION

569

EXCEL

N

Through this 1GS
3-way Training Method:

MASTER THE THEORETICAL SIDE

From easy-to-understand courses! Designed to
teach you the theory of television engineering quickly
and easily,

MASTER THE PRACTICAL SIDE

With the help of easy-to-follow illustrations! Dasigned
to show you how to dcvelop your pracsical abilities
in television engineering alongside your thecretical
studies.

MASTER THE MATHEMATICAL SIDE

Through a new easy way to learn maths.! Designed

to teach the subject that's so often a headache, but

so essential 10 anyons in television engineering.

THERE (S AN m COURSE FOR YOU !

For your career or your own business courses available in:

Radio and Television Enginesring, Industrial Telavision,
Radio and Television Servicing, VYHF/FM En(mnring,
Electronics, Computer Te:hnolo(y and Programrﬂlnl,
Electronic Tech hanisms, U
Instrumentation, Prinuplu of Automation and Calculus for
Electronics.

And for your hobby, there are practical “learn as you build” rad ¢
courses as well.

Member of the Association of British Correspondence Colieges.

r----—--_-—-_—--_--i
1 PosT THIs couron ToDAY For FREE srocrure To: |
! 1.C.S., Dept. 167, INTERTEXT HOUSE, |
i PARKGATE RD., LONDON, S.W.lI |
: NAME :
| ADDRESS ) 1
1 |
1 occuration AGE 963 1

: INTERMATIONAL CORRESPONDENCE. SCHOOLS
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BENTLEY ACOUSTIC

PRACTICAL

EXPRESS SERVICE !!!
€.0.D. ORDERS RECEIVED BY 8.30 P.M. EITHER

BY LETTER, PHONE, OR WIRE. DESPATCHED | Nearest tube

THE NEW VALVE SPECIALISTS

38 CHALCOT RD., LONDON, N.W.I

TELEVISION

CORPORATION LTD.

September, 1963

MULLARD BY100 MIDGET SILICON RECTIFIERS
Output 250v at § amp.

PRImrose No larger than & shirt button!
9090

SAME AFTERNOON Chalk Farm 8/- each.

0A2  B/-16ACT  3/-|6LIT 12/6)19H1  6/-) 90C1 16/~ EBFx3 8/~ EK97 11/8 Ule 9/~ L Fl-10AT9 /-
0B2 8] |6AG7  6/-/6L18  7/6|20D1 18/5 voly  B7/8[KBEs  F-|ERus 11/81C Uizil4 /e 7-|0A3) 3=
OZAGT 4/3[6AKS  5/-|6LL20 12/6]20r3  12/3| Yoy  42/- ECT0  12/6| EF183 8- Uis 10/- 8/-|0A210  8/6
145 5/-[6AQ5  8j-|6P28  11/8]=0Ll 12/8| 15082 18/8|KCSL 27/8| EF184 8/ PC V19 48/8 6/3 | OCIOW 35/~
147GT 8/9|6AT6  4/6|6Q7G  4/6|20PL 12/68| 135BT34/11|80e2  8/3| EFs04 20/5 PEN{6 4/6 |22 8/9 716(0C19 25/~
15 7/-16AL'6 s/- 6Q7GT 7/8|20P3  12/8) s66A  12/6| ECC3423/111 EK32  6/- PL33 18/11 15/-1 UL44 28/3|0C22  28/-
16 9/9|6AV6  B/8|6R7G  6/-|20pP4 13/8] 3763  7/8|ECC35 5/8|ELI3 78 36 9)- 9/~ 9f-|0C6  25/-
1Ge 8/-[6BA6  §/-|6VEG  3/8[20P5 14/8| 7475 3/-|ECC4U  8/-|EL34 10/~ PL33  23/3 8/- 8/3|0C23  12/6
1H5GT 8/3|6BE6  5/3)6X4 4/3(25 7/-| BUCSL  4/-|EL37 17/6 PL81 78 - 16/2(0C20  27/6
114 2/8|6BHE  5/9|6X5 4/6|2 8/8| ECCs2  4/8| EL3S 12/« pLS2  5/8 26/2| UM34 18/10 OC35 18/~
1LD5  4/3|6BJ6  5/8|6/30L2 8/6 5/6{ECUS3 4/9|EL41  7/8|KT4l 11/6|PL83  5/8 26/2| UMB0  8/8|0¢38 21/8
1LN5  4/8|6EQ7A 7/6|7B7 718 11/6| Focas  6/6|ELsz  8/8| KT44  5/9 |PL81 7/- g3/3luus  11y8loCdl  9)-
IN5GT. 8/8{6BR7 8/6{75  10/- Cy 819 ECCad  Tl- EL¥L 801K 718 |PLavo 23/3 15/8| UYIN 10/9 0044 9/3
1RS  4/9|6BR8  9/3|7C6 718|30F5  8f-| DAFYG 8/3| ECC83 11/-| ELs3 4/- 4/9|1'Y21 18/2 | 045 §/-
184 5/-|6BW6  9/-[THT 5/8[30FL1  9/8| DD4L 12/3| ECF¥0  6/8| ELnrd 13/6 11/-{UY41  5/8{0Css  28/6
1356 8/9|6BW7  5/-|7V7 §/-|30FL1212/8| DF66  15/-| ECF82  718| EL8S KT58  28/6 9/6|UY35  5/8|0C66  26/-
1T4 2/9(6Ce  1if-{7V4 5/-|30L1  5/9| DF96  6/3| ECFa6 18/5! EL8S KTZ63 6= 14/6| VP4 14/8|0CT0  6/8
1Us  5/3[6CI17T  12/6|9BWE 13/5|30L15 10/8| DFy7  7/6| KCH2L 11/-{ELYS  6/3| MH1.D612/8 12/-| VP13C  7/-|0CT1  6/6
3 28/3[6CHE  5/-|focl  9/6|30P4  12/3| DH10127/11| ECH35 6/6) EL3t0 27/-|MKT4 17/6 6/-| VR105 B5/g[0CT2 8/~
344 a)-|6CW4  24/-|1002  18/-[30P12 78| DK92  8/9| ECH4z 7/9| EL820 18/2| MU 12/145/8 R 18/- 5/-|0CT3 18/~
3AS 8/9|6F1 8/6[10F1  10/-|30P19 12/3| DKyt 6/9| ECHSL 6/6|EL»22 18/6|N37  23/3 L ABCS0 5/8 20/5/0C74 8/~
387 6/-|6F13  8/3100LD1110/9]30PL1 10/-| DLé6 17/6| ECHB3 8- E1L80 20/5/N78  26/2 UAF42 8- 1915{0C75 8/~
308 4/-|6FP2z  9/6|10P13  8/6\30PL13 9/6| LLAS 15/-| ECHR4 14/7| EM4  17/9|N108  26/2 UB41 76|06 8/8
3Q4 5/9|6F24 11/8{10P14 12/-|30PL1418/3{ DL72 15/-)ECLSO 6/3| EM34 8/9/N118  22/8 UBC4L 26/2 0077 12/~
3Q5GT 7/3|6F25 18/4|12AC6 13/5|35L6GT 7/6| DLY6  6/3| RCL82 7/9| EM7L 22/8|P2 10/- UBCSL 40/9|0C78 8-
384 4/0|6K26  12/3|12AD6 15/2(35W4 6/~ DM70  5/-[ ECLS3 10/-|EM30 8/8/PC86  11/6 UBKH0 20/1|0C81 8/~
3v4 5/6|6J7G  4/9|12AE6 12/3(35Z3 16/4| DMl /9| ECL8G 8/-|EMBL  8/-/PC8S  14/7 UBFS9 29/1]00s2  10/-
SRAGY 9/-|6J7QT 7/-|12AHT7 5/-(356Z4GT 4/8| DYst  7/-| EF36  3/8| EM84  8/3/PUvS 13/~ Ceesd 919 Yo B/-|OU83  8l-
5T4 8/-|6K7G_ 1/9|12AH8  9/-|35Z5GT 6/8| EXOF 80/-| EFu7A 8/-| EMA5  9/3|PCO7  8/9 UCUSS  8/6| 266 8/6 /0083  8/8
5U4G  4/3|6K7GT 4/8)12ATs 4/9[5005  7/-| ES3F_ 80/-|EF39  8/8| EMR7 15/2) PUCH4  b/9 UCK30 10/8(%4749  T/8|0C170  9/6
6V4@ 7/6|6KSG  4/-|12AU6 6/8(50L6GT 7/-| E1%0F 84/6| EF40 10/-{ EN3L 71/.|PCCBS  9/6 UCH42 7/3 171 10/8
5Y3GT 4/6|6KSGT 7/9|12BA6 8/8|53KU 14/8 EA00  1/8|EF4l /- EYOoL  8/3|PCLSS 1118 UCHBL 98| OCP71 1718
523  19/5|6K25 13/8|12BE6 5/-|72 8/6| KABUSO 8/-| EF42  6/8/ EYSL  8/-|PCCRY  7/g | T uCLe2 8/8 ';"’.“ T8 | MAT100 7/9
524G 7j-{BL1 9/6|12BH7 8/-|83A2 12/-| BAF42 7/8|EF73  b/-|EY83 11/6/PCCI®913/8 UCL83 10//- anddiodes | MAT101 8/
6A7 9/-|6L6G  ©/6|12K5  17/6|90AG 87/6| EB34  1/-|KFB0  4/8|EYS4 14/=| PCFN0 ~ 6/ |TP22 /- \UF4L  8/9|0AT0 3/~ MAT120 719
6A8 70-|6L7GT 4/6|19AQ5 7/9|90AV 67/8| EBil  4/9|KKs3  9/9|EYws @/3| PCFs2 6/8 'TY6F 11/8 [Uk42  5/8|0A73  3/-\MATIZI 8/8
o oo SRl e 11T A goods are new, first quality Lrands oniy, aod
. EBUSL 7, BFRe a/9 é?4l 8/8|PCLsz 7 aubject to makers’ full guarantee. We do not handle
Terms of buslpess:—Cash with order or C.0.D. only. | ® 7f-| EFAS : -] nianufacturers seconds or rejects, which are often
Postage 60, per item. Orders over £3 post iree. |EBFAO 7[-EF9L  3/.|EZ80  4/91PCL33 8/9] 4eucriped as “new and tested” but which have a
C.0.D. 3/6 extra. Any parcel insured agaiuat limited and unreliable life. Complete catalogue of
damage in transit for only 6d. extra. All orders | e require for prompt cash settiement all types of | over 1000 valves actually in stock, with resistors,
despatched on day of receipt. Cailers welcome | vaives, looss of boxed, but MUST be new. Offers | condensers, transformers. micropbones, speakers,

Mon,—Fri. 8.30—5.30, Sats. 8.30—1 p.m. made by return. metal rectifiers, etc. 6. post free.

——

“SABRINA”

STILL WELL IN
FRONT

STOP FIDDLING WITH KNOBS .. . ABSO-
LUTELY UNNECESSARY . . . Our Automatic
Regulator ensures constant voltage on TV, even with
Mains of 180/265 v. YES, we know it's wonderful.
“Have a heart for your Valves and Tube.”

S.A.E. details. Conditional Free Trial.

COMPLETELY REBUILT C.R. TUBES
ALL TYPES

12° now ... ... £5. 0.0 For
14" to 17" now ... ... £5.10.0 >Single
21" now ... ... £8.0.0) Tubes

ALL C.W.0.—TRADE SUPPLIED
Special Bonus Scheme for Service
Engineers—Reducing to:
12"—81716; 147/17"—9716; 21"—14716
FREE Pass. transit & Ins. anywhere in British
Isles or N. lreland (12 months’ guarantee).

SABRINA C.R. TUBE CO.
Electron Works, North Bar
BANBURY, OXON
Telephone 2390

A complete basic course on television . . . now in a new
3rd edition including colour and 625 line television —

A BEGINNER’S
GUIDE
TO TELEVISION

AN ELEMENTARY COURSE IN 17 LESSONS

The modern miracle of television is here explained in a series of
seventeen lessons. WWritten in non-technical language which the
veriest beginner can understand, the reader is taken by easy
stages through every aspect of TV transmission and reception.
A further lesson has been added on the conversion of 405 to 625
line pictures. It is a companion volume to the “'Beginner's Guide
To Radio", a best seller which has already sold over 75,000 copies.

Contents Scaonning and Persistence of Vision.

The Cothode-Roy Tube Explained, The Timebase.
Interlacing—Frequency Bands—The Receiving and
Transmitting Systems. The Aerial. Tracing the
Signals through the Receiver. The Video Section.
The Television Camera Explained. The Tuning
Signal, Test Card C, and Tracing Fauits. Early
Systems of Scanning. Colour Television. The
N.T.S.C. System—Tri Tubes Explained. More
About Colour TV Tubes and Receivers. Telecine—
Yideo Tape and Electronic Recording. Stereoscopic
Television. From 405 to 625 Lines. Technical Terms.

FROM ALL BOOKSELLERS
...or,in case of difficulty 9s. 6d.
by post from George Newnes Ltd.,
Tower House, Southampton St.,

London, W.C.2,
NEW NES

Only 8s. 6d.
ORDER TODAY
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do not mention this valve and stage, we must
advise you to check them thoroughly.

BUSH Tvs3

After replacing VS (PCF80) which appeared to
be overheating, a very weak picture developed and
also a loss of sync. Operation of the contrast
control has no eflect whatsoever.~R. Hewson
(London, S.W.19).

An internal short in V5 can damage the OA70
vision detector crystal diode and this is probably
what has happened. Another possibility is, how-
ever, that the 33k( resistor from h.t. (pin 3) to
pin 7 may have decreased in value and also
damaged the 22042 bias resistor.

SOBELL T2t

The horizontal hold has gone completely on this
receiver. I have checked all the valves without
finding any at fault. 1 have adjusted the coil at
the bottom of the chassis but I am unable 1o
lock the picture.—A. Hunt (Great Yarmouth,
Norfolk).

You should check the front right side ECC82 as
viewed from the rear. With a new valve fitted,
apply the hold key and adiust the core of the
front right side oscillator transformer to make the
picture hover. Release the key to lock the picture.,

If there is no locking pulse, check the nearby
PCF80 and associated components.

TELEVISION 571

P S S RS D R D D D D G ES E as ES s ey

lQUERIES COUPON!

This coupon is availablé until SEPTEMBER i%th, 1963, and 1
must accompany all Queries sent in accordance with the
notice on page 567,

|

| .

| PRACTICAL TELEVISION, SEPTEMBER, 1963 |
L

——

FERGUSON 546T

The fault is vision-on-sound which occurs on
both BBC and ITA. When a good picture is
tuned in on the fine tuner, a harsh hum can be
heard. I have checked both tuner valves and also
the vision and sound circuit valves. I have tuned
the oscillator coils and the i.f. transformers. The
main electrolytic capacitors have also been tested
and found to be in working order.

The fault first occurred after I had replaced the
sound output transformer and thermistor.—J.
Mathews (Forest Gate, London).

This could be modulation hum as distinct from
vision-on-sound. In the latter case misalignment,
overloading or a tuner fault would be responsible,
and such is not likely to have happened from
simple sound transformer replacement. However,
the former could result from a badly misplaced
wire in the audio channel or due to breakdown of
a filter capacitor.

Each month we provide an interesting case of txlevision servicing
to exercise your ingenuity. These are not trick questions, but are based

on actual practical faults.
; After replacing the line output transformer of a
well-known receiver, an experimenter was

® amazed 1o find that the interlace performance
was very much impaired. Prior to the replacement,
it was possible to secure an almost 50:50 interlace
over the entire locking range of the conirol while
after the repair critical frame hold adiustment was
required 1o obrain even something like a 40:60
interlace. Most of the time bad pairing was in
evidence.

What is the most likely cause of this rrouble, and
what factors should first be examined.

See next month’s PRACTICAL TELEVISION for the
solution to this and for another problem.

SOLUTION TO TEST CASE ?
(Page 523 last month)

Last month the symptom of corona was
revealed. Since the white, horizontal lines across
the picture remain in a definite pattern—often in a
vertical column—one can be sure that the corona
or flashover is occurring at line timebase frequency.

The classic cause of this symptom is poor insula-

10 *

tion between the windings of the line output trans-
former, and in seven out of ten cases the trans-
former is responsible and replacement is required
for a complete cure. The corona or flashover takes
place at almost exactly the same time during each
line cycle and for that reason the interferences
dashes or lines are placed pretty well evenly below
each other—e.g., at the same place on each line.

Corona or discharge after the e.h.t. rectifier—
after the pulse voltage has been rectified—causes
random white spots on the screen, as distinct from
“ synchronised ” dashes or lines. It is thus easy to
tell whether the discharge is before or after the
e.h.t. rectifier. .

Note, however, that pulse voltage exists at high
level in several areas of the line output stage and
poor insulation n any of these could cause similar
symptoms; and these account for the remaining
three out of ten cases of the trouble. In particular,
the connections from the line output transformer to
the line scanning coils (especially if screen cable is
used), the width and linearity inductors and
associated components and the circuits connected
to the anode of the line output valve and the
cathode of the booster diode should be checked very
carefully.

Unfortunately, a conclusive proof of the fault
often demands the trial replacement of a suspect
part.

Pubiished on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street London, W.C.2, andgnntod
in England by WATMOUGHS LIMITED, Idle, Bradford:; and London. Sole Agents tor Australia and New Zealand : GORDON & GOTCH

(A/sia), Ltd. SBouth Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Atrica; EAST AFRI&O.

AN STANDARD L.TD. Subscrip-

tion rate including postage for one year: To. any part of the World £1.
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INTRODUCTION TO TV SERVICING

By H. L. Swalluw and ). van der Woerd; published by
Centrex Publishing Company and distributed in the U.K. by
Cleaver-Hume Press Ltd., 10-15 St. Martin’s Street, London,
w.C.2.

272 pages, 8in. x 54in. Price 45s.

HIS is the second (enlarged and revised)

edition of this work, which appeared

originally in 1955. The authors have taken
the opportunity to bring the book completely up-
to-date and the descriptions of servicing techniques
are based on tests made on the latest TV receiver
available.

The book is aimed at service engineers with a
good knowledge of basic radio principles and
practice who wish to acquaint themselves with TV
servicing. The authors surely intend this to be
a yardstick rather than a literal division for there
can hardly be many practising service men who
are not familiar to some degree with TV work.
The statement however serves to indicate the
approach and the degree of knowledge required
for the prospective reader.

The “meat” of the book is preceded by a
section devoted to a technical explanation of
receiver opesation and this is based on a modern
circuit which is provided as a loose-sheet in a
folder. This is very lucid and (most important)
includes a description of the intercarrier sound
system and other modern developments.

The remainder of the book describes fault find-
ing stage-by-stage and is essentially practical with
full dertails of the use of test gear. It is lavishly

PRACTICAL TELEVISION

BOOKS REVIEWED

September, 1963

illustrated with oscilloscope traces, picture faults,
bar patterns, etc. The book will be of pertinent
interest to service engineers inasmuch as it deals
exclusively with CCIR transmission and reception
and will be very helpful in dealing with the dual-
staxcl:dard receivers now appearing on the market.—
D. :

TRANSISTOR TELEVISION RECEIVERS
By T. D. Towers, M.B.E., M.A,, B.Sc., A.M.LE.E., Grad.Brit.

I.R.E.; published by lliffe Books Ltd., Dorset House,
Stamford Street, London, S.E.|.

194 pages, 93in. x Tin. Price 55s.

NOW that transistor TV receivers are beginning

to prove practicable, this book will be of

considerable interest to both designers and
the keen amateur enthusiast. Basically, the author
(Chief Applications Engineer of Newmarket Tran-
sistors Ltd.) has gathered together information on
transistor TV sets from all over the world—DBritain,
U.S.A., Germany, Russia, Japan—and contrasted
and compared the designs for each section of the
receiver. Nearly 190 diagrams are included, from
single stages to complete receiver sections.

Apart from the main chapters, Mr Towers
includes an introductory chapter setting the scene
and concludes with a useful chapter on servicing
transistor TV receivers. This is the first book of
its kind and will undoubtedly be well-thumbed by
those wishing to keep abreast of current develop-
ments and to prepare for the future.—W.N.S.

TRADE NEWS

New Range of U.H.F. Aerials

MYHE introduction of Aerialite’s Golden Gain

range of wh.f. -television aerials has been
marked by the incorporation of a new technique in
multi-element aerial design. This technique takes
the form of a S-element * Add-on” boom, having
one end sleeved to fit over the end of the main
aerial. Thus it is possible with this unit to convert
the six, eleven and eighteen element arrays to
eleven, sixteen or twenty-three element aerials. This
may be desirable where extra signal strength is
required.

The boom of the aerial is made from aluminium
of rectangular cross-section, and this carries the
solid aluminium rod elements. The wide-band
planar folded dipole is pressed out of sheet metal,
angled for strength and is accurately impedance
matched to the downlead.

All the aerials in this new range are gold
anodised to resist corrosion and to provide an
artractive finish. The manufacturers are Aerialire
Limited, Hargreaves Works, Congleton, Cheshire.

Have Your Magazine Delivered by Post

Many of our readers prefer to have PRACTICAL
TELEVISION sent to them every month by post. This
convenient way of receiving your magazine has
much to commend it, and you too may like to
become a subscriber. Nothing could be simpler to
arrange. Just complete the Subscription Order
Form below and post it to the address shown. Send
no money now—you will be invoiced in due course.

Subscription Order Form

To subscription Manager, PRACTICAL TELEVISION
(A9), Tower House, Southampton Street, London,
w.C.2.

Please send me PRACTICAL TELEVISION every
month for 12 months, commencing with the next
issue. (One Year’s Subscription costs £1.9.0,
including postage).

NAME
ADDRESS
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ALL TELEVISION, TAPE RECORDER
& RADIO COMPONENTS SUPPLIED

LINE OUTPUT TRANSFORMERS. All popular types available
brand new exact replacements, fully guaranteed. A selection from
our stock:

PHILIPS 1768, 2168, STELLA 8617, 8917 etc. 90/- | ALRO L.O.T.s
MURPHY 240,250 55/-. 280, 310, 410 etc.... 59/ Available for
EKCO Tl64 to 383 (U2S types) §5/-. (U26 Albs  Marconi

types) ... 57/« Bush  Pam

FERRANTI! TI00!l to 1023 etc. (U2S types) 55/- | Cossor Filot
.57

(U26 types)... oo ~ | Decea R.G.D.
FERGUSON 306 to 606 etc., PHILCO 1000 Defiant Regentn.

erc. ...67'6 | G.E.C. Sobell
PYE v4, V7 V14, VTI17, CTMI7 etc. ... 53 | KB. Ultra

HMYV 1840 to 1854 60/-. 865 to 1921 ...6776 | 1avicta Tte.
" Postage & Packing for above L.O.T.s 3/6. C.O.D. 2/6 extra.
% Also available for all sets %

SCAN COILS. Frame output transformers, line and frame oscil-
lator trans. width/hinearity coils, sound output trans.. mains trans.,
control knabs. electrolytics. Rectifiers, dual vol. controls, tuners,etc
C.R.T.s—Rebuilt with new guns by long est. Nat. Co. Gtd. |2 mths.
MULLARD, MAZDA, BRIMAR, EMISCOPE l4in. £4 7 6 | Plus
MULLARD. MAZDA. BRIMAR, EMISCOPE |7in. £4 10 0 Carr
MULLARD, MAZDA, BRIMAR, 2lin............. £6 10 0 I 10/-
TAPE RECORDER/CHANGER SPARES. Drive belts, heads,
pulleys, motors, styh, etc., for most British and some'foreign makes,
SPECIAL OFFER. Rexine covered tape recorder cabiner, size
134 x 12 x 8in., I5/-, plus postage and packing 5/-.
TUNER UNITS. Firevall, incremental and
replacement service available.

STANDARD COMPONENTS. Resistors, Capacitors, Electro-
lytics, Drive Cord. Pilot Lamps, Vol. Controls, Presets, lon Traps.
SALVAGED COMPONENTS. Large selection available inctud.
ing tuner units, loudspeakears, transformers, valves etc.

CAR ALARM. Complete fool proof, easy to fit unit 59/6, p.p. 216.
Your enquiries welcome, prices by return; or prompt despatch C.0.D.

MANOR SUPPLIES
64 Colders Manor Drive, London, N.W.11

Tel. STO S667 SPE 4032 (8.30-10 p.m.)

turret types——

Better, Brighter
Picture Tubes

BRAND NEW THROUGHOUT
excepting glass

2in. ... ... €400  14in. £5. 5.0
\

15-17in. £5.15.0 2lin. £7.15.0

New Silver Screen and Aluminising. All makes

Mullard.  Mazda, Emiscope, Cossor, Brimar,

Emitron, etc.

REBUILT MULLARD AND MAZDA

TUBES
12in. ... ... £3.00 t4in. £4. 0.0
15-17in. ... £4.10.0 2lin. £6.10.0
All Tubes Fully GUARANTEED 12 MONTHS.

Dispatch same day. Cash with Order. Carriage
and Insurance 10 -.

S.T.S. Ltd.

35 POUND STREET, CARSHALTON,
SURREY
Telephone: WALLINGTON 9665

PRACTICAL TELEVISION
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EXCEL

N

Through this 1CS
3-way Training Method:

7 MASTER THE THEORETICAL SIDE

From basic principles to advanced applications.
you'll learn the theory of electronic engineering.
quickly and easily through ICS. That's because
each course is set out 1N easy-to-understand terms.

MASTER THE PRACTICAL SIDE

ICS show you how to develop your practical abilities
in electronic engineering—alonzside your theoretical
studies. It's the only sure way to success. All training
manuals are packed with easy-to-follow illustrations.

2
3

THERE (SAN

MASTER THE MATHEMATICAL SIDE

To many this aspect is a bitter problem. Even
more so because no electronic engineer is complece
without a sound working knowledge of maths.
But new ICS teaching makes mathematics easier to
tearn.

COURSE FOR YoU !

For your career or your own busiess courses are available in:

Radio and Television Engineering, Industrial Television,
Radio and Television Servicing, VHF/FM Engineering,
Electronics, Computer Technology and Programming,
Electronic Technicians, Servomechanisms, Telemetry,
Instrumentation, Principles of Automation and Calculus
for Etectronics.

And for your hobby, there are practical “'learn as you build" radio
courses as well.

Member of the Association of British Correspondence Colleges.
P e mm e e Em e e Gm Gm e S Gm S s e e

POST THIS couron TooaY ForR FREE srocHure To:

1.C.S.,, Dept. 163, INTERTEXT HOUSE,
PARKGATE RD.,, LONDON, S.W.iI

ADDRESS.

{
1 1
1 i
1 i
I NAME l
| :
| 1
l i

OCCUPATION..... ... .., AGE 9.63

INTERNATIONAL - CORRESPONDENCE SCHOOLS =
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TELEVISION TUBE SHOP

Ve have the following
Unused, Guaranteed Tubes

in Stock now

AW36-20, 2}............ £5. 2.6
AW36-80 ................ £5. 7.6
AW43-80, 88 ............ £6. 7.6
AW47-90,91 ............ £7.10.0
AWS3-80 ................ £7.12.6
CI2A,CI2B .............. £4.12.6
CI4BM, FM . .... veeee.... £5. 5.0
CI7BM, FM,HM .......... £6. 7.6
CITLM,PM,SM. .. ......... £6.12.6
CIHM, SM, TM .......... £7.17.6
CMEI402 . ..... 00000000 .. £5. 7.6
CMEI702,1703............ £6.12.6
CRM91,92...... vereeen.. . £4.12.6
CRM93 .................. £4. 2.6
CRMI24......... ceveee... £4.12.6
CRMI41,2,3,4 .......... £5. 7.6
CRMI52, 153 ............ £5.12.6
CRMI71,2,3

CRM211, 212.

MW6-2 ...

MW22-16.....

MW3l-16, 74

MW36-24, 44

Mw4l-1 ...
MW43-64,69 ............
MW43-80......
MW53-20.........

MW53-80........ veveene. ET.12.6
TOIA ...,..cevevenen... £6.12.6
14KP4A, 141K . ... ...... £5.2.6
171K, 172K, 173K ........ £6. 1.6
6901A ....... cevreneaes. £6.12.6
7201A,7203A ............ £5. 2.6
T7204A ........icoo00.... £5.5.0
T40IA .. ... ..oeiiiin... £6.7.6
T405A ...l £6.12.6
All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 716, via B.RS. or
1216 via passenger train.

TERMS £2 down (plus carriage)
balance £1 per month.
Midland Stockists :—

Amateur Electronics Co.

240 Lichfield Road, Aston,
Birmingham.

Shop Soiled Tubes (unused)

(Subject to Availability)
12in. 3;18, 3/31, 45/-. Others 5716

14in. CRM141, 2 6776. Others 5776
17in, CRMI7I, MW43-69, 43-64,
75/~ Plus Carriage. Guaranteed

for 12 months.

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD

LONDON, S.W.IIl. BAT 6859

South of the Bridge. Open Sats.
until 4 p.m.

Practical Television Classified Advertisements
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: 4/~ per line or part
ol. average five words to line,
minimum 2 lines. Box No. 1/- extra,
Advertisement  must  be prepaid
and addressed 1o Adyertisement

Manager ‘Practical  ‘T'elevision™,
‘Tower House, Southampton St.,
London. W.(.2,

SETS & COMPONENTS

NEW YALVES! GUARANTEED!
EBF80 7/3 | EY51  6/6 PL81  7/9
EBF8S 7/6 | EY86  6/6 PY33 10/
ECC81 4/3 | Ez20  6- PY8 8/-
ECC82 4/9 | EZ80 5/ PY82  5/8
ECCs3 6/3 | PCCat €/3 | U2 2/9

CL80 5/9 | PCC8Y  8/- | UC 8/9
ECL82 7/9 | PCF80 6/3 | UCH42 7/
EF80  4/3 | PCF82  6/9 | UCHBL 17/8
EF85  5/- | PCL83  9/- | UY85  5/8

F85  6/9 | PCLB4 5/9  6BWE  7/8
EL8¢ 6/~ | PL36  9/3 6X4 4/3

Postage 6d. per valve extra.
S.A.E. for Full Lists and Discounts.

LEWIS ELECTRONICS

16 Glenwood Gardens, Gants Hill, liford,
Essex. Telephone: Crescent 5685

EXCEPTIONAL VALUE: Picture tubes,
brand new, Mazda 19in.. CME!901,
Mu.lard 19in., AW47-80/891. £4/10/-;
Mullard 18in., AW59/90, £6/10/-; car-
riage (insured)» paid, 12 months’
guarantee, Note: All brand new, we
a.50 supply most other sizes com-
pletely regunned at £4/17/6, guaran-
teed 12 months, TOMLINS, 156
Lewisham Way, New Cross, SEl4.
TID 3657.

TUBES-AERIALS-VALVES

Regunned tubes, guaranteed one year,
full range of aerlals and fittings, 1.T.V.
boosters, valves, bray head tuners, TV sets,
transistor radios and all electrical applian-
ces. Co-axial cables and house wirlng
cables, filuorescent fittin

All quotations without obllgatlon Special
terms to the trade and Home Engineers.
S.A.E. for Catalogue.

G. A. STRANGE

BROADFIELD, NORTH WRAXHNALL,
or. Chippenham, Wilts. Tel. Marshfield 236

DIRECT TV REPLACEMENTS LTD.,
largest stockists of TV Components in
:he U.K. Line Outpui Transformers,
Frame Output Transformers, Deflector
Coils for most makes. Official sole
suppliers for many set makers. .’ﬂme
Day Despatch Service. Terms C.O0.D

or C.W.0. Send S.AE. for quones
Day and night telephone: GIPsy Hill

6:66. 126 Hamilton Road, West
Norwood, SE2T.

TUBES ! Famous maker, rebuilt,
rescreened. l4in., £4.5.0., 17in. 90°/110°,

only £4.15.0. Carriage extra.

NEW VALVES.
PC95-7, PY8I, EYSI,
PY800. UL4l, I0FI.

List on request.

EY86, ECL8Q, PCC84,
All 70, U25, UISI,
30CI5, PCL82/4, EFg86, ECL82, PL8I,
PCF80, PL83. All 9/-, ECLS83, PL36, EFI83-4,
PCF84-.6, PCC89, PCL83, PZ30, UCLS3,
R19, I10PI3, 20PI, 30PLI, 30FLI, 30P4,
30P19, 30PLI3, U226, 30LIS. All lo’s.
uU8Ql, 6CD6G, 50CD6G, 20P4. All 18/,
Plus postage. YALVES/TUBES. Years g'tee.

ALSO line trans., scan coils etc,  Lists free.
P. BEARMAN, 43 Leicester Road,
New Barnet, Herts. Bar 1934

.
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"TELEVISION TECHNICIANS

LINE OUTPUT TRANSFORMERS
SCAN oS, £1C.

LABORATORY TESTED

ALBA 1'301 T304, T394, T484, T494, etc.. 46/8
BUSH 1A, 118, 12a, 12B. TVGIZA,
l‘ RhlJA lZB 44/-
TV32, TV33, TV 634 T\GB‘A
TV36, TVG3L, TY36C, TVGIEC, 3
L]
l"\ 33. TVSH, TVST, T\()B TV62. TV63,
Tves. TVE7, etc. . 94/-
TV80 with EY51 | 109/~

COSSOR: 930 and T931 933-4- 5, 937, 938A
and F, 939 and A and F | 81/6
9437, 940-948, 945, 9{58 . 58/6
954F, 847, 949 . o 50 6s/e

DECCA: D17 and U, 68/6
DM, DM2ZC, DM3, DM4/(, T4~
DM5, DM 14, l)Ml/ 444, 555 74/~

DEFIANT TR1453, TR1733 . 0o 58/6

DYNATRON:

EKCO: 1393, TC8102, TS105, T8114.
TRCL24, TC138, TS1KS, TS198 .. 54—
TRC139, TCI40. T141. . .. 788
T161, TC162, 'l 164 T L& . .. 18/8
TC208 T , T231F,,

T243, T24. rs 58/6

FERGUSO 37T, 1057, 1131 1351, 1457 85/68
941'1 -453T inclugive . 58/6

91T-997T inclusive . .. ©8/8
soeT, 308T aq og . .. B4/~

FERRANTI: 14T3, 14T3F, 13TA . 478
17K3 and F, 17713 and F 17/6
17K4 and F, 178K4 and F 47/6
17T4 and F P 47/6
14T5, 173K5, 17K5 47/6

G.E.C.: BTUﬁl BT125 BTIulﬂ. BT1748.
BT4643, BT5147, BT0: oo .. 88/6
BT4743 48/6
BT 345—BT5643R inclusive .. 48/6

and 88/8

H.M.V,: 1824 and 1 to 1831 mcluuva 66/8
1840, 1841, 1842-1%48 o 86/8
Al todels avallable.

INVICTA: Ti1x, T119. T120 ., 54/~
All other models availabie,

K.B.: LFT50, LYT50, LET60, MV80 108/6
All odela avallable.

MARCONI: Ail models available.

MASTERADIO: Most models in stock.

McMICHAEL: Most models in stock.

MURPHY: V200, V2020 a . .. 88/
V240, V250 84/6

PETO 8COTT. PHILCO: Most modelsin stock.

PAM: 908, 909, 952, 9533, 938 . .. 54/-

PHILIPS: 1768V, 2168U . .. 104/~
1100V, 1200V .e .. .. T4~
1’)GU 1236V, 1233V L, . T4)-
114U F, 114U M, 115U T4l
143705, 1446L . T4~
Most mndels 1n stack.

PILOT: Most models 1o «tock.

PYE: CTM4, FViC. F\'-&CUL 54/-
V4.V \' .. 54/
1.V30, 68/6
0817 LT\ll:l‘ l.“17 a0 68/8
CWITC, CWITCKE, CWITE, ete, 88/6
Most madels 10 atock.

RAYMOND: Most models in stock.

REGENTONE: All modeln avallsb]e

R.G.D.: 6017T. 70 o .. 58/8
Most models |

80BELL: T317. T4 o 84/~
Most modtle

i3] 104/-

104/~

an .. .. .. 104/~

ETUHIU 417U o P P T
ITR314U o T4/~

ULTRA: 86 series, 185 series, with U23, ev.c,
coraplete 78/6
Most models in stock.

VIDOR: CN4217-CN4231 inclusive .. . 84f-

Post and Packing 3/6. C.w.0. Only

Also: Used O.P. Txe., 8can Coils. etc.
ALL GUARANTEED 80 DAYS
(Al enquiries 8.4.£)

WYNDSOR TELEVISION
TECHNICAL DIVISION

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



www.americanradiohistory.com

September, 1963

SALVAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE
TESTER

EXAMPLES
FULL CATALOGUE 9d.
VALVE HOLDERS

American Octal | . 8/« doz.
Nowal ao .. .. 9d. each
RESISTORS
Card of }W Resistors. 72 values

covering complete 109 range.
24/« per card.
Full range of separate Resistors,
Condensers, ete.

VARIABLE CONDENSERS
3-50pf concentric trimmere 3/~ doz.

4
BOC 83 4/
KL 4f-
BF30 1/3 GEC CRT'S (SALVAGED)
::1;;([) ﬂg SPECIAL OFFER
¢ 12in. G.E.C. 7102 10/- ea.
KT33C 1/3 Person‘ul Caliers Ouly

35 M/cy, 16 Mfcs 10 M/cs. INCRE-

MENTAL OR TURRET TUNERS

LESS VALVES. EX-RECEIVERS
12/

6.
We can often supply for the
actual et you waul the tuner to
fit.  But canuot guarantee what
channels are fitted.

TRANSFORMERS

Practical Television Classified Advertisements

SETS & COMPONENTS
fecontinued)

‘* HEATHKITS ” can now
leondon and purchased an

be seen in
H.P. Free

Brochure. DIRECT TV REPLACE-
MENTS LTD. 126 Hamilten Road,
West  Norwood, SE27. QIPsy Hiil
6:66.

TELEVISION TUBES

TWELVE MONTHS’ GUARANTEE

TUBES FOR ALL British-made Sets
available from stock.

BUY DIRECT — BUY CHEAPER

£ s d
12in. Types, now only .3 2 6
| 4in. ,, . " .4 2 6
15in.  ,, . ..5 2 6
16in. T 901 MWV 4)-) .5 2 6
17in. Types nowonly ... ..5 2 6
240, o " .6 2 6
19in. latest |10 degree ... Lo 617 6
23in. . " 712 6
Carriage British Rallways passenger 12/6.
Deposit  £2.12.6, balance £! monthly.

CATHODE RAY TUBE SERVICE

35 Broomwood Road, St. Paul’s Cray
Kent.
Phone: Orpington 21285

LCRT Boost Ti
2V, 4V, 6V, 1oV,
Btate which reyuired.
Hesavy Duty Qutput Trans-
formers. 6 ratios from 13 : 1
to 43 ¢

Miniature Ox\t.put Trans. .
standard Output Traos-
fortaers, Muiti-match
Traosistor Driver: 1-1

ers,

13V,
12/6 ea.

Transistor Qutput:

Mlcropbone Transformers,

ratio 65 : . 85/« ea.

L.F. TRANSFORMERS

Standard 465 kefs,, 12/8 per pair
Midget 465 kefs 18/ per pair

AUTO TRANSFORMERS

250V .. . .. 87/6ea.
100y ve .. 27/8 ea.
30W 00 .. 20/~ ea.

TRANSISTORISED FAULT
FiNDER

Fnables faulta to be located
quickly. Congiate  of @ two-
trunsistor, multi-vibrator in & box.
Complete with battery. 32/6
CRYSTALS
GENUINE MULLARD. Bogzed
OA3 8- OARL 3/
0AT0 3/- ANy 3/-
OATY 34- VA9l 378
TRANSISTORS

of lﬁW 48/ o7 8/-
oc 48/~ [
0(“»1 25/~ OUTE 8-
0Cs4 11/ 073 §)e
0CH 10/- QN1 8/~
070 618 O0rs2  18)-
oeTL 8/8 0i'170 17/8

BOPLI3 4/~

#3 2/6 TERMS: C.W.0. or (.0.D.

g

:'; g;g Orders unler £1, P. & P. 1/3.

807 4- W Open il 11 p.m. most days,

3d.stamp for list or 9d. for fuli catalogue

Dept. PTA
Arion Televisio

Maxted Road, S.E.I5 NEW X 7152

HENLOW OSCILLOSCOPE, SAE. for

free component list. AJAX ELEC-

E&ON ICS, 572 Fulham Road, London
6.

TV SPARES

Fully Guaranteed Makers Parts.
Telephone orders sent same day.
Line Output Transformers.

Ekco T221, 231, 311, 284, TC208, T3I0,
T331, T327, TU209, T248, TC267, all 6276,
Ferranti TI001-5, 62/6; 14T3.6, 4716,
Murphy V240/250, 62/6; V270/280, 7976,
Pye V4.7, UT4-7 and Pam 906-53, §§/-,
H.M.V. [840-9, 2805-5902, only 62/6.
Bush TV53, 79/6; TV24C, TV80 etc., 8916,
Philips 1768U, 92/6; 1114-5, 1437-46, 89'6.
Masteradio 7917, TE7T, T499-12 etc., 75/-,
Alba T301, 304, 394, 484, 494, 55/,
Cossor 930-8, 58/6; Ferg. 992.8, 62/6;
Baird P2014/7, 21147, 59/6.

L.O.P.T.s. FOR ANY MAKE and MODEL
supplied. USED trans., often available,
ask for quote. SCAN COILS.

Ekco T221, T231, etc. Pye VT4.7, both 50/-.
Used 14in. ex-Rental 13 Ch. sets: Pye/
Ferg./Sobell, 10/- each. MIN Lots of 20.
Lots of 6 for £5. (Callers only).

110 Con. Kit, 125/-; 625 LOP, 90/,
Double-Six Transistor, comp. with leather
case, bat. earphone, etc., limited supply 62/6.

Free Insurance and Quantity discounts
Callers Welcome. Open ali day Saturdays
Terms: C.W.O. or C.0.D. Post & Pack 4/-

TELEVISION GONSUMER
SERVICES LIMITED

8 CRAY PARADE, MAIN ROAD,
ST. PAULS CRAY.

Orpington 30566,
autophone.

Tel. also Rod 7917

s75

FOR SALE

BARGAIN OFFER. New Valves, three
niouths guarantee. Limited supply:

PCF80 6/6, PCCBY 6/3, PIL81 7.,
ECLS0 6 -, EYSG 8/3, EY5! 6/3, ECC&I
58, U2 7, PY32 8/-, 4/,
PCL83 86, PCL82 7/, C.W.O. PosL
Insurance Free. S.AE. enquiries: J.
RENNARD, 55 Risholme Terrace.
Horsforih. Leeds. Yorks.

1,000 TELEVISIONS, all makes, from
£3 working, 10/- not. Callers only.
9 till 6. imciuding Sats. 39 White-

horse Lane, Stepney, London.

METAL RECTIFIERS

RECTIFIERS—CONTACT COOLED
T4RA1282 (FCI01) tape 230 v, 250 mA 13/8;
12RA1283 (FC31) type 230 v .300 ma 17/6;
#430 m4, 18/8; ECI, 18/-; , 718,
RECTIFIERS—FIN TYPES

Equivas. for RM4 250 v.. 230 mA. 13/8; RMS
230 v.. 300 mA, 17/8; 144959 400 mA, 18/8;
14A86 18/8; 14A97 10/-; AlOO 22[0 144948
20/-; LW? 12/6; LWI5 20/- § 20/
MULTIMETERS from 88/6.

Atamped euveiope for full latest selection and
bargaiu offers.
Under &1 I'.

& P, 6d. over £1 Pomt Free.
NO C.0.D.

DURHAM SUPPLIES

175 Durham Road, Bradlord 8, Yarkshire

EXCEPTIONAL TRANSISTOR Port-
able Tape Recorders. value £8/19/6.
complete with crystal microphome,
earphone, spools. tape, batteries,
instructions, presentation box (extra
tapes. 100ft 4/6). ideal gift, £6/19/86.
Satisfaction uaranteed. Postage
packing 2/6. OMLINS. 156 Lew:is-
ham Way, New Cross, SEl4.

YALYE CARTONS at keen prices.
Send 1/~ for sample and list. J. & A.
BOXMAKERS, 753 Godwin Stree:.
Bradford 1.

E. R, NICHOLLS

46 LOWFIELD ROAD
Off Shaw Heath, STOCKPORT

BUMPER PARCEL

100 Assorted Resistors.

50 Assorted Condensers,

15in. 3 ohm Elac Speaker.

1 Isolating Transformer.

4 Terminal Blocks.

2 Rotary Toggle Switches.

1 8mall Chassis containing 60 com-

Ponents.

2 Westectors.

2 Thermistors,

110 Cartridge Fuses.

All for 20/-. Post Free in UK.
20ft. Steel Telescopic Mast, 50/
High Stab Resistors. 8d. each
List now ready for Paper Block
Condensers, V. aln-ﬁ. Oscillators, Test
Sets. S.A. l:. Plea:

Mall Order xmd Retail Shop:
46 Lowficld Road, Of shaw Heath,
sStockport, Cheshire.

WANTED

NEW VALVES WANTE EY5..
EY86, PL81, PCC84, PCF‘BO PCL82.
PCL 83. PY8!. R19, 30P19, U25, etc
Best cash prices by return. DURHAM
SUPPLIES, 175 Durham Road, Brad
ford 8, Yorks

A PROMPT CASH OFFER for vour
surplus prand new Valves and Tran-
sistors. .. Beverley House,
Mannville Terrace, Bradford 7.

NEW VALVES and Traasistors, boxed
ar_unboxed. Any quantity for cash.
WITWORTH TV SERVICE, 32a Al
Saints Road, Naorth Ke.nsme on.
London WI1l. PARk 9972,

(Continued on nezt page)
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SERVICE SHEETS

SERVICE SHEETS, Radio and TV
4/- each. List 2/.. All orders d:s-
patched on day received. Also Manuals
for sa.e and hire. S.A.E. please, Mail
orders only, SULTAN RADIO. 28
Church Road, Tunbridge Weils, Kent.

SERVICE SHEETS (30,0000 3/- each
with S.A.E. DARWIN, 19 George
Street. St. Helens, Lancs.

TRADE SERVICE SHEETS offered

by retired engineer. If 1 haven’t got
it you won't get it! Al 4/- each by
return. Please ineclude large S.AE.
Mail orders only ETZIONI. 80

Merrion Avenue. Stanmore, Middx.

SERVICE SHEETS
For all makes of Radic and Television—
1925-1963. Prices from 1'-.
Free fault-finding guide with all Service
Sheets. Please send S.A.E. with enquiries.
Catalogue of 6,000 models, 16,
Special offer of 125 Radio/TV Sheets

covering many popular models, 21/-

All types of modern and obsolete valves.
Radio and TV books. S.A.E. lists/enquiries.
HAMILTON RADIO
Western Road, St. Leonards, Sussex

WHY TOLERATE DELAY when we
can supply your Radlo or TV Service
Sheet by return of post at 4/- each
plus postage. List 2/- Also Manuals
for sale and hire. S.AE. with in-
guiries. please. Mail orders oniy to:
S.P. DISTRIBUTORS, 41 Old Bond
Street, London W1.

FREE ADVICE with Service Sheets.
Thousands available at 4/- each with

S.A.E. (state faults). Al components
supplied cheaply by return.
HANDLEY, 112 Baysham Street.
Hereford.

FAULT-FINDER FILES, showing com-
mon faults that each receiver 13
rone ‘to and other useful servieing
nformation 2/- each. List 8d. plus
postage. Mail orders only. S.P.
DISTRIBUTORS, 44 Old Bond Street.
London W1.

SERVICE SHEETS, Radio TV, 5.000
models. List 1/.. S.A.E. inquiries:
TELRAY., 11 Maudland Bk., Preston.

SERVICE SHEETS, also Current and
Obsolete Valves for sale. JOHN
GILBERT TELEVISION, b Shep-
herd's Bush Road, London W6. Tel.:
SHE 8441. Nr. Goldhawk Rd. Station.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES in minutes
from the great book ‘‘ The Principles
of TV Receiver Servicing ”, 10/6 all
book houses and radio wholesalers.
1f not in stock from: Secretary,
1.P.R.E., 32 Kidmore Rd., Caversham,
Reading. Berks.

EBDUCATIONAL

THE INCORPORATED Practitioners
in Radio and Electronics (I.P.R.E.)
Ltd. Membership Conditions booklet
1/-. Sample copy of 1.P.R.E. Official
Journal 2/. post free. Secretary, 32
Kidmore Road, Caversham, Reading,
Berks.

0 A

Practical Teleyision Classified Advertisements

HAVE YOU EVER

SEEN T.V. TROUBLES?

That is “Pin-Point T.V. Troubles In 10
minutes’” we mean! Thousands ot Practicul
Television readers already own and use ""T.V.
Troubles” every day. Designed {or use by
amateur or expert, this amazingly practical
manual shows you how to find the trouble in
any T.V. circuit FAST !

A simple cross-index tells you where
you'll find cause of trouble, handy check
eharts then help you accurately locate
the EXACT trouble spot! You will eli
nate hours of aggravation, cut out waste
time, becaus i= new Coyne system will
help you ge ght down to the heart of
the trouble in minutes,

Over 700 trouble spots are covered in the
340 cross-index pages. Included are 50 time
saving check charts as well as 290 diagramg
and photos together with explanations of
circuits and designs.

YOU CAN USE THIs BOOK RIGHT ON
THE JOB—NO NEED TO MEMORIZE !

This Pin-Point Book was designed espec-
jally for on-the-job trouble shooting. You
simply turn to the indexed sectlon, locate
the circuit description and check-charts,
and {n minutes you have the trouble spot
located and ready for repair.

N COMPLICATED THEORY OR
MATHEMATICS, Just practical circuit
description, service methods and trouble
shooting techniques to help you make
faster T.V. repairs.,

EVEN AN EXPERT CAN SAVE TIME
BY USING “T.V. TROUBLES"”

1lere is a way to reduce ’ ‘thinking time”

All the logical reasons for each problem
are stated in black and white—you use
your skill to take it from there !

Don't miss out any longer. Time wasted
now locating t.v. faults could be saved by
quick reference to this lightning last t.v.
problem answer book. Send for your trial
copy now. then when you decide to keep it
(as we are sure you will), pay only 5/- per
week until completed.

The price? Only 38/6 plus postage.

FREE ELECTRONIC DATA HAND-
BOOK WITH EVERY ORDER

IRONCLAD GUARANTEE

This book must be able to earn you more
than its cost within two weeks or your
money refunded!

FREE TRIAL OFFER!

TERMS ONLY 3/- PER WEKK!
L0 IR GER NED GER GER SED SER GER GEm SER Em AES

To SIM-TECH BOOK CO. Dept PYP2
West End, Southampton, Hants.

[ Please send “T.V Troubles™ for a full seven
days' tree trial. M pot delighted I way returu the
manual, post paid, without further obligation on
wy part. Utherwize 1 will pay cash or 5/~ weekly
until paid. (No extra for interest if paid regularly.)

{C] Tick here if enciosing full price (we pay
postage). Same 7-day mouey back guarantee.
Postage charges 1/G extra, Overseas customers
please send full amount (including ireland).

NBIME . .iiioereitrarararons
Address ... i iiiieiiierareenee
CHY . vivauivanaranenss CouBty oiiiiievianins
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PADGETTS RADIO STORES
OLD TOWN HALL
KNOWLER HILL

LIVERSEDGE, YORKS.
Telephone: Cleckheaton 2866
COMPLETE TV

SETS l.'.\"l'lES'l‘gID

Bush 12in. 13 channels, TV24C ., 0 0/
Bush l4in. 13 channels, TV43 .. .o 70/
Bush 14in. 13 channels, TV53 .. v 754
Pve l4in. 13 channels, V14C console .. 50/-

Pye 14in. 13 channels. VT4 ag .. 50/-
Philips 14in. 2 and 10 channels, 1446 .. 35/-
We have 17in. TV Sets with rough cablnets,
coils fitted 2 and 10. at 50/-. Carriage on any
TV Set 10/- per B.R.S. Well packed bug
<ent 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.

ECL80 2/~ 10C2 5/- ; PY80 5/-
ECC82 5/~ 10F1 1/- | PY81 4/-
EY51 2/6 10P13 5/- | PY82 5/~
EBF80 4/8 10P14 5/~ PZ30 4/-
EB91 9d.  20D1 3/- | PCF80 4/6
EF91 d. | 20P1 5i- | PCC84 4/6
6SNT | 2001 5/- | EACS1 1/8
6F1 1/- | 185BT 8/6 | PL83 5/~
6F13 2/- | U281 5/- | PL33  4/-
6F14 5/- | U282 5/- | B3 4-
P U329 5f- | N37 5/«
6F15 5/- | KT36 5[~ | 6J5 3/-
6L.D20 5/- | PL81 6/- | 218U 5/-
PCL.82 6/- PL82 5/~ 12 4i-

EF80 1/6 or 10/- per doz. Grade 2 EF80 for
test purposes, 4/~ doz.,

New Valves Ex. Units, POST FREE.
ARP12 1/8, 6 for 5/6, box of 50 20/-, IT4 2/-,
ARS8 2/-, ARTP2 2/+, APT4 2/-, APP37 2/-,
6K7 2/-, 6K8_ 4/-, 5U4 3/, 6SNT 3/-, 6V6 3/~
6V6GT 4/6, VR150/30 2/8, 6C4 2/-. ELI1 1/9,
E}g‘g)l 1/9, EF50 1/-, 8/~ doz.. 6F6 2/8, 524 5/6,

4/8.
.M. Speakers. Removed from TV Sets.
All perfect condition. Rola and Plessey,
6 x 4in., 5/-: Goodman and R.and A.. 7 x 4in..
8/-: Rola and R. and A. 6} in. round. 3/6;

6in. Dish, round. 5/+; 8in. round. 8/-. Post
on any speaker. 2/-.
TV Tubes Picture Tested. Reclaimed

from TV Sets. 12in.. 17/-, 14in., 30/-. Carr.
7/6. 6 months unconditional guarantee.
Mixed Mains Droppers. Removed from
TV chassis., 10/- per doz. Post iree.

TV Tubes, Completely rebuilt and refaced.
12 months guarantee. 1d glass not re-
quired. 12, 14, 15 and 17 ins. Any make.
Special trade price of £3.15.0. Carr. Ins
urance, 7/6.

Metal Rectifiers, removed from TV chassis,

mixed, 12/-per doz. Post free.
39/6

RES/CAP. BRIDGE %%,

Checks all types of resistors, condensers
6 RANGES
Built in | hour. Direct reading.
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. VP)
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.|
BELgravia 4300

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

B8ranches at Liverpool, Manchester,
Birmingham, Leeds
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|REBUILT TUBES

You’re safe
whean you
buy from
RE-VIEW

*

September, 1963

THAT ‘DIFFICULT
COMPONENT . ..
SAME DAY!

No matter how old or how new the set you
are servicing, if you require a line output
transformer it is 999-1 that we will have
it in stock or can rewind it quickly.

Each tubeis rebuilt
with a completely
new gun assembly.
We operate same day despatch service
from the largest stocks of television
components in the U.K., including a
comprehensive  ranmge of  accessories,
materials and test gear of all kinds
TERMS: C.W.O. or C.O.D.
Retail quotations gladly given on receipt of s.a.e.
Trade—Please send your letter headings for data
charts.

DIRECT TV REPLACEMENTS

*Please Note our New Address:

DEPT. PTV, 126 HAMILTON RD.,
WEST NORWOOD, LONDON, S.E.27

Telephone: GIP 6166 (PBX)
Day and Night Ansafone Service

Each tube comes to you with a guarantee card
covering it for a year against all but breakage.

Each screen tested for luminosity.

* %

Each tube is rebuilt with experience and
lknow-how. We were amongst the very
first to pioneer the technique of rebuilding
television tubes.

PRICE> 12in. £4.10.0
[5in. £€5.0.0 [7in. £5.0.0

C.W.0. or C.OD.

RE-VIEW ELECTRONIC TUBES

173 STAFFORD ROAD, WALLINGTON,
S'JRREY. Tel. WALIlington 4382

70 AMBITIOUS ENGINEERS

= THE LATEST EDITIAN OF ENGINEERING OPPORTUNITIES

14in.
2lin.

Carriage Paid.

£4.15.0
£7.0.0

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a hughly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recogrused engineering qualification
and outlines a wonderful range of modzrn
Home Study Courses in all branches of
Engincering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, admirn..tered by our
Specialist Electronics Training Division—
the B.ILE.T. School of Electronics, explains
the benefits of our Employvment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
¢¢NO PASS — NO FEE”

Whatever your age or experience, you cannot afford
to miss rcading this famous book. If you are
esrning less than {25 a week, send for your
copy of “ENGINEERING OPPORTU\ITIES
today—FREE.

WHICH IS YOUR
PET SUBJECT?

Mechamcal Eng..
Eiectrical Eng..
Civil Engineering.
Radio Engineering,
Automobile Eng..
Aeronautical Eng..
Production Eng..
Building, Plastics,
Dr:ughtf'n:nsrnn
Tetevision, ete.

GET SOME
LETTERS AFTER
YOUR NAME!

AM |.Mech.E.
AMICE.
AN 1.Prod.E.
AM.ILM.I

A.1.0.8.
AF.R Ae.S.
.Se.
AMBHtLRE.
City & Guilds
Gen. Cert. of Education
Etc., ete.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (incorporating E.M.I. Institutes)

INCLUDING

PRACTICAL T

EOUIPMENT

Basix Practical and Theore-
tic tourses for beginners in
Rad.e, T.¥. Electronics, Etc.,
A.M Bric.|.R.E. City & Guilds
Radia Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

The specialist Elec-
tranics  Division of
B.I.E.T.(incorporat-
ing E AL Institutes
NOW offers vor a
recllaboratory traim- &
g ar home toth
pracncal equipment.
Ask for detarls.

B e amaire Bo1LE.T.
Ellﬂr:nic; En;ineering SCHOOL OF
srematien ELECTRONICS

PasT [OUPON NOW F

Please send me your FREE 156-page
"*ENGINEERING OPPORTUNITIES"

tWrite it you prefer not to cut page)
NAME .
ADDRESS

SUBJECT OR EXAM (SE/ZO)

(Dept. SE'20),29 Wright’s Lane, London, W.8 g susicrorexam

THE B.L.LE.T. IS THE LEADING ORGANISAT'ON OF ITS I'(IHD IH THE WDRLD

www americanradiohistorv com


www.americanradiohistory.com

iv PRACTICAL TELEVISION September, 1963

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

-
s

SUFFOLK TUBES LIMITED MIDLAND TUBES LIMITED
1/3 UPPER RICHMOND ROAD 477/483 OLDHAM ROAD,
PUTNEY, S.W.15. MANCHESTER, 10.

Tel: Vandyke 4304/5267 Tel: Collyhurst 4412

VIDIO REPLACEMENTS LTD
25 ADDINGTON SQUARE
CAMBERWELL, S.E.5

Tel: Rodney 7550/7559

ALL TYPES = KEEN PRICES - PROMPT DELIVERY

12 MONTHS’' GUARANTEE WRITE FOR BROCHURE
Winter Trading Co. Ltd. Chester Radio Fylde Television Services

95 Ladbroke Grove 11 City Road 460 Talbot Road

London, W.11 Chester Blackpool

and Branches Tel: Chester 24727 Tel: Blackpool 31159
Weston Hart Ltd. Taylors R. Watson

236/8 Fratton Road 162 Eastney Road Leathern Bottel

Portsmouth Milton, Portsmouth Wavenden, Woburn Sands, Bucks
Tel: Portsmouth 24125 Tel: Portsmouth 35000 Tel: Woburn Sands 2027
Lawsons Ltd. Millards Southern Rentals J. Wildbore Ltd.

36 Cornhill 3 High Street 6/12 Peter Street

Bury St. Edmunds. Suffolk Aldershot, Hants. Oldham

Tel: Bury St. Edmunds 3304 Tel: Aldershot 20408 Tel: Mai 4475

J. H. Sunderland Lucketts of Banbury T. Barratt & Co. Ltd.

11 Clements Street 57a/58a High Street Mill Street

Rochdale, Lancs. Banbury, Oxon Sutton Coldfield

Tel: Rochdale 48484 Tel: Banbury 2813 Tel: Sutton Coldfield 1192/3
Wizard Productions Electrical Marketing Co. Ltd. G. M. Carlow Ltd.

16 Withy Grove 12a College Square North 3 Hurst Green Road
Manchester Belfast | Bentley Heath, Solihull
Tel: Dea 2772 Tel: Belfast 33340 Tel: Knowle 2742
Radiovision (New Forest) Ltd. R.E.D. Ltd. Cotton T.V. Service Ltd.
The Croft Waltham Street 63/65 Oundle Road

Burley, Hants. Crewe Peterborough

Tel: Burley 2128 Tel: Crewe 4364 Tel: Peterborough 2169
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