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HUGE PURCHASE OF BRAND NEW CATHODE RAY TUBES
AT RIDICULOUS PRICES

I12 inch Types ... Price from 29/6
16 inch Types T900 T901 and T90IA » 39'6 each
17 inch Types ... . . ,, from 39/6
2l inch Types ... » » 196

CARRIAGE AND INSURANCE 15/- EACH EXTRA
Let us know your requirements and we will be pleased to quote
ALL BRAND NEW, by Famous Manufacturer. Must be sold to make room for new stocks.

Manufacturers’ Surplus Television
Components, at Greatly Reduced Prices
WIDE ANGLE 38 m.m.

TV TURRET TUNERS

Famous British make 38 Mc/s I.F. Line E.H.T, Transformer, {errox-cube core, 9-16kV .. .. .. 9/8
Scanning Coils, Low Impedance. line And frame .. .. .. lo/6
with a few coils. Uses PCC84 and | Emponimpiimanstormer, .y 0 = = 0 o O e
200mA Smoothing Chokes .. ae . 5o 50 ae .. 38

PCF80 valves. Less valves Lasky’s
Price 5/-. P. & P.2/-. (No data or

STANDARD 35 m.m.
Line Output ‘I'ransformers. 8.8 kV E.H.T. and 63 v wlndlng
Ferrox-cube 0o 16

%canmn«T CollsTLow rImp Line md Frame oo o0 oo oo g;g

. . - rame Cutput Transformer .. . .. oo o8 oo

circult avallable.) Focus Magnets with Vernier . . .. .. .. .. 38
200mA Smoothing Chokes .. .. .. .. 3i6

No circuit or data availnble

LASKY’S RADIO

Street. Nearest Stn.: Goodge 207 EDGWARE ROAD, LONDON, W.2 FLEet 2833. Open all day
Street. MUSeum 2605 Few yards from Praed Street. PAdegton 3271/2 Thursday.

BOTH ADDRESSES OPEN ALL DAY SATURDAY. Close | p.m. Thursday. Closed | p.m. Saturday.
Piease address all Mail Orders to Dept. W. at above Edgware Road address.

152/3 FLEET STREET

33 TOTTENHAM COURT
LONDON, E.CA.

ROAD, W.l. 2 mins. Oxford

THAT DIFFICULT TELEVISION  TUBES

COMPONENT ...
SAME DAY'!

No matter how old the set you are servic-
ing, if you require a line output trans- pge
former it is 999-1 that we will have it

in stock or can rewind it quickly. i

We operate same day despatch service
from the largest stocks of television (i
components in the U.K., including a
comprehensive range of accessories,
materials and test gear of all kinds.
TERMS: C.W.0. 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.,
LONDON, S.E.27 ’

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

[ M PROVYED
® owe vith A reliability :-

PACK A GREATER PUNCH THAN EVER
TRY ONE NOW AND SEE THE DIFFERENCE!

18 month guarantee with all our tubes

15,16, 17in. £5.15.0

COST TO YOU WITH

SIZE } PRICE ALLOWANCE ON
RECEIPT OF OLD TUBE
|2in. £4 7.6 ‘3. . 706

l4in. | £4.15.0 | £4. 5.0

£4.15.0

Carriage and Insurance 10/6 extra on all tubes

* BUY FROM ACTUAL MANUFACTURERS WHO

KNOW HOW TO REBUILD A TUBE

MARSHALL’S for TELEVISION LTD.
131 St. Ann’s Road, Tottenham, London, N.15

STAMFORD HILL 3267 & 5555

www americanradiohistorv com
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the unrepeatabie pruve of 29/-. MW
36724 ditta, 3¢/~ PP 1276, The
ahove are guaranteed tor 6 months,

P.M SPEAK“RS 30 Top Makes
n. Sin.
8|n 7 o 7 x din,

VALUE!

4 watt AMPLIFIERS

excellent ampli©“er with
) hoZaln prewmp stage,
driving P4 outpat

complete w u [
b n

negatiy
for immediate @
dually tested.  Amn
volume and clarity,
for guitars, record plave
».4. in small halis, bal
alarms, ete. Easily worth gs.

Uurknrim* whilst

stoeks last, Carr,

Paching, ete. /6. 45/'

CO-AX. iow luus. @d. wil~.
11/8, o0 yds., 22/-, 42/8.

Co-ax PlugL 1/3. Wall outlet lnu\nl 318

3 VALVE AMPLIFIERS. kit or
New parts, consistiog chassis waing
and outputl transtormers. valves
(P, 869G, 6N5QG) and all compo-
nentz.  With jull instrctions 1ot
waking Mgh gain amplitics with
separate base and treble controis,
negative feedbarck. et 29/_

Truly unusial vaine at
Portable Radiograms
Ag ahove with 5 valve superhet tadio.

Med. and Long wave. Fan- 16 Gns

tastic value. Guaranteed

PORTABLE RECORD PLAYERS. Takes
all mizes Recorda. all speed daplitier
auto-changer. tiarrarnd new “Shmline’
ciram. In two-tone ¢ase.

Al abrolntely ew. 13 Gns-
BBC/ITA 14in. TVs.
With CRM 14t Tuues,  Absolutely
votplete, tested for rarter.  Famous
muke, large purchase enablea ns to

offer them at £4.19.0

Carr. 12/6,

AM/FM RADIOS
T

Fantastic ofter. 7 valves

2 diles.  Contemporary €‘ahi

Top yuality and timeh, A KO,

AN Absohitely comp-

lete. Guaranteed 3 monthe. £1 1
New £5

c R M1 4 Tubes
W00 §d.

P.V.C. CONNECTING WIR

30 Special Prioe 78, 200 v, 30
ill: special price. 12/6. 236t, Coil, /-,
5 Coils different colours, 4/-, Connecting
tlex, Prices as above.

TELEPHONE C.0.D. ORDER
DISPATCHED THE SAME DAY

v HIGHEST QUALITY —
' COMPARE OUR PRICZS
e GUARANTEED |[New TYPES
MOST MULLARD. . 6 Months 12 Mouths IZV:V;I 215/740
MAZDA. c0sS0R.|'12in, £2. 0.0 £3. 0.0 o
EMITRON. FMI- R IR e
SCOPZ, BRIMA.L 810
e ANTY oy ast 14in. . £2.10.0 £3.10.0| s4.15.0
L -17in.£3. 5.0 £4. 5.0] ckm 12
. MW 43/63
EACTORY] 21in.  £3.15.0 £5.15.0] £5.0.0
COSSOR D.B. SCOPE TUBES, Iv
SEl E‘;’}ﬁﬁmfil’i’fﬁ?ﬁ;:ﬁ}, (OKRER ] lit Beam. Lical for builling i
we are oflering MW 5174 Tuhes at i‘"“':'l\"[“li'c'l' v oxellosvope whilst 55/-

(e

VALVE HOLDERS
-kru-n Sd ca.. RO

100 RESISTORS
Excellent.

Nizes -3 watt.

100 CONDENSERS 10/-

6/6

Miniature Ceranuce and  Silver Mica
Comdengers, 3 pF to 3,000 pl. LIST
VALUK OVER £5,

12 POTS. Popwlar valnes. 5K to
2 Me, Unnsed mied, |rre

sl g e, w\mh. g 4,6
CONDENSERS, i M1y I*Ivc!rnl\nr
Many  popular sizes. L

Vaine 28, ow ive 10,'

SILICON RECTS.

2508 duumd standard TV replace-
ment. Top quakits 848 Gt iar 24/-),

13 CHANNEL Tvs.
Table Models Famous Makes. Abso-
lutely Compiete. 'These scts are un-
equallind in valie Jhie to huge piichase
direct ftota soutve. They are untested
and not Ruaranteed to be i woarking
order, Cart, ete. 15f-.

1. £2.18.0 13, £6.19.0

ALL WAVE RADIOS
A.C. Mains 5 Valve Superbet. Fernte
Rod Aerial, Very senative, amazing
BV, performance with guar-
antee and arewt. Goateel 7 GNS.

Medinm and Long wave ouly® GNS.

TURRET TUNERS

Most makex, your choice it avail-

able, with vaive 18/~ less valves
10/-) R.AE. enquines.
TRANSISTORS

Guaranteed Top Quality
Huge reductions. Red 8pot standard
L.1". type now oniy 1/6; White Spot R.F

*

433

GUARANTEED

VALVES

by return of post
THE MOST ATTRAGTIVE COMPETITIVE VALVE

*

LIST IN THE COUNTRY

All valves are new and unused unless otherwise advised

2f-. Mullard Matched Output Kits
COCSTD and 2-00K1'9), 1278, Receiver
Kits, OC3d, OUdie, 00X,
OO, Y transistars, 24,'
AF102 17/6,0C26 12/6{0C81 5/6
AF114 8/8|0C368 14/-|0C81D 5/6
AF115 7/6{0C44 5/6|0C82 ki
AF116 7/6|0C45 8/-|0C170  8/6
AF117  7/-10C71 5/-10CL71  8/6
AF127 B/U oc7e 5/6'XB104 5/6
DIODES. tienieral puipose mimature
equiv.. GEN34 9d., 7/8 doz. OAIN, 4/6.
L%

LINE TRANS: cijuisies.

Huge nantity, ioost -

st 29/

POST 3 MONT Hs’ FRRE TRANSIT IN-
GUARANTEE SURANCE. satisiaction
1 Valve 6d., 2-11, 1/- or Money back Guaran-
FREE for 12 or more | In writing with | tee un (ioods if returned
valves. every valve. within 14 daya.
0za 476 6K7 5/9|20D1 8/9|DL82 8/-|EZ40 6/6 U22 6/9
1A7GT 9/6|6K7G 2/=120F2 9/6/DLO2 5/- EZ41 6/8{U24 12/6
1C5GT /6{6K7GT 4/6/20L1  16/-|DL94 6/6/8ZS0 5/9|U25 10/6
1D5 7/-|6K8G 5/-(20P1 9/6|DL98 713|EZ&1 6/-1026 8/6
1D6 9/9|6K8GT 8/3|20P3  12/6/EA50 1/3|FW 1/500 7/-1U31 e
1H5GT 8/9|6K25 8/6|20P4 17/ EABCBO 8/8/GT1C  12/6{U33 14/«
L4 3/-|6L1 8/6(20P5  15/-'EACY 4/-|GZ32 716|035 12/6
1LD5 4/3|6L8 716|25A8G  8/-|[EAF42 8/3|GZ24 11/6{U37 26/«
1LN§ 4/6|6L6G 6/6|25L6GT 7/8/EB34 1/3|HK90  9/6/U50 4/9
INSGT 8/9|6L18 7/91265¥5G  8/-|EB41 5/- HN309 18/-|U52 4/9
1R5 5/6|6L19  12/8|25Z4G  7/-|EB91 3/3|HVRZ  9/-|U76 5/6
105 5/3|6LD20 7/9|25Z5 8/- EBC33 4/8)KT33C 4/-|U78 4/8
154 T616N7 7/8|2528G  8/-|EBC41 7/9|KT36 14/-|U107 12/8
18a 4/6/6P1 9/6|278U  17/6|EBC81 7/9|KT44 8/-10U191 11/
1T4 3/-|6P25 8/6|30C1 6/9/EBF80 7/6|KT45 8/6/U281 9/8
2D21 516|6P28 9/9|30C15 11/6/EBF83 9/6)KT55 17/6/U282 15/-
3A4 4/-16Q7G 5/6|30F5 6/-\EBF89 7/9|KT61 8/6!U301 12/6
3A5 8/8/6Q7GT 8/-{30FL1 9/6EBL21 9/9)KT6€3 4/610309 8/6
3D8 4/-|6R7G 9/-130L1 6/6|EBL31 17/6/ KT68 13/6/U328 8/6
3Q4 71-168A7 5/9130L15  8/9{EC52 4/8|KT78 8/6|U339 11/8
384 5/-|68C7 4/9|30P4 9/6]ECO1 4/6|KT88 17/6/U404 8/-
3vq 6/6(65G7 4/8|30P12  7/6|EC92 8/6|KTW6L 5/9/U801 19/~
5R4GY 9/6{6SH7 3/-|30P19 13/6|ECC31 7/6|KTW62 6/6/UABC80 7/»
5T4 8/-168J7 5/-130PL1  8/3|/ECC32 4/-|KTW83 5/9/UAF42 /8
5U4G 4/9|68K7 5/-|40PL13 9/8|ECC33 4/8(KTZ63 11/- UB41 -
5V4G 7/6|8SL?GT 5/9|35C5 8/8/ECC34  9/-|L63 -IUBC41 5/6
5Y3G 4/9/6SN7GT 4/6|35L8GT 8/-|ECC35 5/9|LN152 6/8 UBC8l /9
5Y3GT 5/6/65Q7 5/9135W4 6/-[ECC40 9/6/MU14 7/-]UBF80 /¢
5Y4G 9/6|6S87 3/6(35Z4GT 5/6|ECC81  4/9|N37 10/8|UBF89 5/d
5Z4 9/-|604GT 9/6(35Z5GT 7/-|ECC82 4/9 N78 13/-|UBL21 12/~
5Z4G 7/-|6V6G 4{6/41 6/6|ECC83  6/-|N108  13/-|UC92 8/6
5Z4GT §/6|6V6GT 6/-[42 6/6|ECC84  7/6|N158 8/3|UCC84 12/-
6/30L2 9/-6X4 4/8{50B5 7/9|ECC85  7/6|P4l 3/¢|uccss  5/3
BAG 3/8/8X5G 5/-|50C5 8/6|ECC88 11/8{P6L 2/9|UCF80 13/3
6A7 9/- BX5GT 5/6/50L6GT 7/6|ECF3 8/3[PABCS0 8/-/UCH21 8/6
BA3G Ti9|8Y6G %/6{53KU  9/6|ECF82 8/3|PC86 11/6)/UCH42 7/3
BABGT 12/6/7B6 9/-/61BT  17/6|ECH21 11/6{PCO7 9/6{UCH81 /%
BACY 3/-|7B7 7/9|618PT 11/-|ECH35 7/6|PCCB4 6/8/UCL82 9/3
6AGS 2/9|7C5 7/3|62BT 13/6|ECH42 8/6/PCC85 7/9|UCL83 12/-
BAGY 8/9|7C6 716]75 5/6|ECH81  7/-/PCC88 11/9{UF41 e
BAKS5 5/-|7H7 73|78 5/-/ECH83 B8/6|PCC88  8/4|UF42 5/6
BALS 313|787 8/980 5/6/ECLS0  6/6/PCC18% 13/6'UFS0 -
BAME  3/-(7Y4 5/-{83 9/6 ECL8 8/-|PCF80  6/9 UF85 e
6AQ5 6/-|724 5/-/185BT 19/6 ECL83 10/6/PCP82 7/- UF86 14/6
BATS 5/-18D3 3/-1185BTA 19/6/ECL86 10/3/PCF84 12/-lUF8 -
GAUS 7/-110CL  11/6/807(A) 5/- EF22 7/-/PCF86 11/-|UL4l e
BAVE 5/9/10C2  14/6|R07E 4/9|EF36 3/3/PCL82  7/3|UL44 14/
GB7 8/6{10F1 4/9]813 49/-\EF37A 7/-|PCL83 8/-|UL48 879
B8B3G 3/-[10F9  10/6(832 14/-|EF39 4/6/PCL84 7/3|UL84 =
6BAS 5/6/10F18 10/-|866A 12/6|EF40 11/-/PCL85 10/-1UMS0 9/G
6BES 5/6/10LD11 14/8|954 3/9|EF41 8/-|[PCL86 10/6|URIC  7/6
6BGBG 15/-|10P13  8/6(955 2/3|EF42 8/9/PEN25 3/81UU6 12/«
8BH6 6/-110P14  9/6|956 2/-|EF50-BR1/6/PEN45 8/6|UU7 8/6
[9:30] 5/8|10P1. 7/-11625 5/8|EF50(A) 2/6|/PEN46 4/8 UU8 13/8
6BRY 8/€112A8 2135763 7/6/EF54 3/3{PLA3 8/6, UYIN 11/
8BRS 8/6|12AHS  9/-19001 3/6|EF80 4/6 PL38 9/6|UY21 9/6
6BWE  8/9[12AT 6/6/9002 4/9 EF85 6/- PL38  17/6!Uy4l 6f=
6BW7  5/-|12AT7 5/8|9003 5/9 EF86 TIGIPL81 8/3'U¥85 6f=
6C4 2/3|12AU6 9/-|ATP4  2/6|EF89 6/9'PLE2 8/6{VP4B 9f=
8C5 5/6/12AU7 6/-|AZ31 7I6[EF91 3/-1PL83 8/6| VP23 2/%
6C8 3/6|12AVE  6/9|AZ41 7{-|EFg2 3/-/PL84 /8| VP41 5/6
6C9 11/- 12AX7 6/6 338 6/9 EF183 9/9|PL820 8/3|VR105 5/6
6CD6G 17/6|12BA8  7/-(C1C 8/-EF184 9/6/PM84 9/8/VR150 5/-
6CHE 6/6/12BE8  6/6/CCH35 13/6/EK32  7/6|PX4 12/8/ W78 4/9
8D2 3/3{12BH7 8/9|CL33 9/-|EL32 3/9{PX25 9/-| W81 73
6D3 8/6;1208 5/6|CY3L 7/6/EL33 7/-|PY31 8/-i1X61M 11/-
6D8 3/-112E1  17/8|D77 3/3|EL34 11/6/PY32 10/- X63 8/6
6F1 4/9|12H8 1/9|DA3C 11/3 EL35 8/-|PY3: 11/- X65 11/-
6rg 7/8{12J5GT 3/3|DAC32 ©/9|EL38 12/6|PY50 6/6-X66 bl
6F8G 4/6|12J7GT 8/- DAF9l 4/8/ELAL 8/-|PY81 6/3 X76M 11/«
6F13 4/9/12K7GT 4/6 DAF96 7/3/EL42 7I9|PY&2 5/8,X78 21/«
6F14 9/6112K8 9/9| DF33 8/9|EL81 8/9 | PYSS 6/9 X79 21/=
6F15 9/6{12K8GT 9/8 DF91 3/-EL84 8/6|PY88 0-1x81M 9/«
6F14 6/-|12Q7GT 4/6|DF96 7/3|EL85 9/9|PYS00 8/-'Y63 8/=
6F32 4/91128A7  7/-|DF97 716 ELS1 3/9| P22 9/6,Z63 4/w
8F33 4/-|128G7  4/8|DHE3  5/6/EL95 6/61R19 9/612.66 8/8
6HE 1/8/128H7 3/8{DH76 4/6|EM34 8/9/RL1S 11/-
8J5 4/3{128J7 5/6|DK32 ©/6|/EM80  7/6|SP4l 2/3
8J5G 3/-|128K7 4/6|DKSL  5/6/EM8L  8/6/SP61 2/-
8:5GT  4/3|12SN7GT 6/9| DK92 7i-|EM84 8[9 sUz5  16/- 100°s
8J6 3/6(128Q7 8/6/DK96  7/3|EMS 9/61SU2150 4/8) TYPES
837 8/6]13D3 5/6|DL33 7/6/EN31  18/-1T4l 6/9 NOT
8J7G 4/9|1487  14/6,DL35 7/6 EY51 7/6'TDD4  8/68| LISTED
8J7GT  7/6(18AQ5 /9 DLE3 9/-lEY88 718 U14 78 S.A.E.
6K6GT 6/- 19866 14/-|DL75 8/- EY88 9/8,U18 7/8] ENG@S.

Post: 2 lbs. 2/-. 4 1bs. 2/6, 7 the. 3/6. 16

iba. 4/- ete. (C.O.D, 2{- &xtra).

ALL ITEMH LESS D

TECHNICAL TRADING CO.

www americanradiohistorv com

RETAIL 31HOP
350-352 FRATTON ROAD, PORTSMOUTH.
DEYONIAN COURT,

MAIL ORDER ONLY

% AND POST FREE IN DOZEN3.

Send 8d. for list of 1,000 saips,

PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX.
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A MAGNIFICENT LIBRARY OF UNIVERSAL KNOWLEDGE

ST g

@ Just a few of the 17,500 subjects in Newnes
new POPULAR ENCYCLOPADIA which will
fascinate you and all PRACTICAL TLLEVISION

readers.
@ PHYSICS . PROPERTIES OF MAT-
Practically every adult wants to own an encyclo-
paedia—that is what the statistics show!

TER . ENERGY & RADIATION
ATOM . ELECTRICITY , HEAT . LIGHT
To-day Newnes make this special
ofter — post the coupon and

OPTICS . MAGNETISM . NUCLEAR

ENERGY . RADAR . RELATIVITY

EYE & VISION . MICROSCOPE
you can sece and enjoy this
magnificent, colour-packed
reference library for a week

TELESCOPE . THE MANY-SIDED
THEME OF PHOTOGRAPHY.
without cost.
Newnes Popular Encyclopedia en-

ables you to improve your knowledge
and to help your children to success at
school. In eight concise volumes
written in everyday language it
covers a multitude of fascinating
subjects — from Space Travel

and Radio Astronomy to
Famous People, and even
how to remove stains!

[

Enjoy it at home

" Free

for 7 days

A Contemporary
Bookrest included
to save your
Bookshelf space.

You will discover
G that POPULAR
B ENCYCLOP./£DIA
pm will become your treasured possession—
referred to day after day for years ahead.

- e e e -

GEORGE NEWNES LTD., 15-17 Long Acre,
London, W.C.2 I
. Please send Newnes POPULAR ENCYCLOPAEDIA without |
obligation 1o purchase, also FREE BOOK REST. | will return them in
8 days or post only 12/- deposit 8 days after delivery, then twenty-three I
I
l

monthly payments of 15/- paying £17. 17s. in all. Cash in 8 days is £17.
Full name and address in block letters please.

1
|
NEARLY 2,000,000 WORDS, OVER 3,000 PAGES, I
2,500 ILLUSTRATIONS & COLOUR PLATES |
|

|

DE LUXE BINDING. Mr., Mrs., Miss.cooveevinians, Ceeneenen PP Ceereveaees I
.
If it's important. if it's interesting, you will find it in Address o000, 3050000000000000050a0000a0a 28RO A000R0AE gooc ]
Mewnes POPULAR ENCYCLOPEDIA. . Modern Com- | UIERY o050 (LD
munication. |Populations. Foreign Exchange. Meteor- § rreereres 0B00009G00000009060000 6600 vevesvesas f Theaddressonleftis— I
ology. Knots and Splices. Machine Tools. University | Occupati My Property l
Pregrees. Codes and Ciphers. Artificial Fibres. Music. I aoco000a0000000000000 reererreeereces Rented unfurnisaed
Scientific uses of Balloons. Cosmetics. Aircraft. ' Si ) arenis H I
Computers. Banking and Building Societres. Mam- I IQNAINIC . i o veonterensnsans tesessssenrae e 'arenis’ Home
mals, Birds, Reptiles, Fishes and Molluscs. How to . Furnlshed Accom, '
rlay Chess. Hypnotismi. Mauarriage Customs. An I P_arenl .. 90000000080 e {Mr Tamperary Addrest '
Galleries.  Book-keeping explained.  Languages. signature if vou are under 21.
Angling, etc. See it now, increase your knowledge I (PY)562I|2| |
Dow, without obligation to purchase. T N Y
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Editorial and Advertisement
ffices:

PRACTICAL TELEVISION

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

© George Newnes Ltd, 1963

Phone: Temple Bar 4363.

Telegrams: Newnes, Rand,.London.

SUBSCRIPTION RATE
including postage for one year

To any part of the World £1.9.0

Conlents
Page
Editorial ... . 435
Teletopics ... . 436
Towards 625 ... 438
An S-meter .. 441

Servicing Television Receivers 444
The Henlow Wide-band

Oscilloscope ... . 447
Principles and Practice of

Colour Television ... .. 456
Underneath the Dipole... ... 460
Simple Sound-only TV Receiver 462
Oscilloscope Timebases .o 463
Your Problems Sotved ... ... 468
Test Case ... oco .. 472
Trade News oo .. 475

Letters to the Editor .. 476

The Editor will be pleased to consider
articles of a practical nature suilable
Jor publication in **Practical Television'.
Such articles should be written on one
de of the paper only, and should con-
tain the name and uddress of the sender,
Whilst the Editor does not hold himself
responsible for the manuscr.pts, every effort
will be made to return them if u stamped
and addressed envelope is enclosed. Al
correspondence intended for the Editor
Should he addressed to The Fditor,
‘“Practical Television', George Newnes
Ltd., Tower House. Southamplon Street,
London, W.C,2.

Cuwing to the rapid progress in the

design of radiy and television uapparatus
and to our eflorls to keep our readers
in touch with the lutes! developments,
we give mo warranty that apparatus
descrived in our rolumns is not the sub-
Ject of letters putent.
Copuright in all drawings, pholo-
graphs and  articles  published in
i Television' is  specifically
throughout  the  countries
signalory to the Berne Convenfion and
the U.S,4, Reproductions or imitations
of any of these are therefore expressly
forbidden.

I
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Theory in Practice

AMONG professional service engineers there is a wide
divergence in competence. In the extremes, some have
the ability to repair set after set in an apparent casual manner
while others are frequently baftled, if only temporarily.
Among amateurs the variations are even more marked.

Why should this be? “Green fingers” is a convenient
explanation but it is far from realistic. The answer rests, in
fact, on a combination of contributory factors. Temperament
is one, for while it is arguable that good engineers are born
and not made, it is certainly true that one must have, or
acquire, a lucid, “unflappable” aporoach.

Experience, too, is a natural keynote. Certain symptoms
indicate standard likely causes just as certain receivers develop
stock faults. The keen professional or amateur is quick to
learn these recurring faults and keep them at the back of
his mind.

An experienced practical man can also learn a good deal
about a piece of faulty equipment by a cursory physical
inspection, prior to testing. The senses of sight, touch—and
even smell—all play their part in diagnosis, apart from the
actual symptoms displayed.

By a combination of these ingredients, and applied common
sense, it is no wonder that some operators inspire awe inlo
new recruits and lead to talk of a “magic touch.” But there
1s, alas, no magic about such a prosaic thing as diagnosing
faults in electronic equipment!

The person who can consistently find faults quickly is
being deceptively casual. For bechind any quick-fire diagnosis,
apart from a background of experience, usually lies a sound
theoretical knowledge. The basic concept of fault finding
demands a clear, logical approach and this in turn demands
a clear idea of how and why the equipment functions.

It used to be said that one needed about 909 practice
and 107% theory, but (in the professional sphere at least)
the days of the purely practical service man are numbered.
The complexity of modern equipment and methods demands
both practical and academic ability, with a greater emphasis
on theory.

This is underlined by the importance that the Radio Trades
Examination Board place on the wrilten papers for their
servicing examinations. The failure of engineers generally to
accept the necessity of a good theoretical knowledge is
reflected by the large number of candidates failing the
examination and by the acute shortage of new service
engineers.

One can still. of course. derive a good deal of enjoyment
from television as a hobby with only a limited theoretical
background. but those considering serious amateur work or
contemplating television as a profession will find that some
solid "mugging up” of theory (which need not necessarily be
diflicult or dull) will pay great dividends.

L R O T T TR T

Qur next issue dated August, will be published on July 19th.
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A NEW ROLE FOR CCTV

)\ NEW device, known as a “ spray particle analyser ”’, has been
=% developed by the manufacturing associates of Rank Kalee. This
device will eventually find many applications for measuring, count-
ing and classifying particles occurring in a widely varying range of
substances. It could, for instance, classify bacteria or count blood
cells; it could even count the number of bubbles in a magnum of
champagne!

The device, which consists basically of a closed circuit TV camera
and a digital computer linked together, is an improvement on
previous methods of executing the same task. In use, the particles
pass between the special lens of the camera and a strobe flash unit
which illuminates the spray, sufficiently * freezing” the motion of
the individual particles for the camera to pass on to the computer
a video signal of the light image. Fed with this video signal, the
computer can gather all the information required and present the
data in the form of a distribution graph of quantity against size.

Ypre o erre

Insecticides demonstrated on TV

A T the Pyrethrum Board’s stand at the Royal Society of Health’s
<% Exhibition held in Eastbourne recently, a demonstration of the
effects of pyrethrum-based insecticides was staged. Several species
of insects were sprayed with the insecticides and onlookers were able
to witness the effects either first hand or, if they were unable to see
close enough, on a screen, on to which a live picture of the whole
operation was projected over a

TELEVISION FOR
LONDON'’S,
COUNTY HALL

'l‘HE council chamber of the
LCC’s County Hall head-
quarters is to be linked by closed
c.reuit television to 12 receivers
situated in various parts of the
principal floor. This equipment
—to be supplied by EMI
Electronics Ltd.—will be used to
show the name of the committee
report under discussion at any
time, and also the name of the
speaker. .
This innovation will allow
members outside the chamber to
know of any particular discussion
the moment it begins and thus
leave them free to proceed with
other business in the intervening
times.

This photograph shows the TV camera

and strobe flash unit used in a new

device known as a ‘‘spray particle
analyser”.

DANISH STUDENTS

VISIT BRITAIN

N a visit to this country
recently was a party of 32
students from Aarhus Technical
College, Denmark. Part of their
time over here was spent in visit-
ing some of the leading electrical
firms, and during a tour of
Marconi’s  Che!msford  works
they were able to examine closely
one of the Mark IV television
cameras on test there. -

closed circuit television system.
The * Vidiaids ” CCTV equip-

ment (Automatic Information and
Data Service Ltd) which was
used for the demonstration,
employed a camera with a close-
up lens so that the pictures that
appeared on the screen, showed
the insects several times their
actual size.

New Interview Studio for Edinburgh Centre

v I‘HE BBC Broadcasting House in Ed.nburgh has recently been
4 equipped with a new television news and interview studio.
The studio equipment is of simple design, and includes one
vidicon camera and a single microphone chain. This simplicity
removes the need for any permanent technical staffl and the pro-
gramme output from the studio is carried by s.h.f. radio link to
the Kirk o’ Shotts transmitting station,
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MOBILE 625-LINE
TRANSMITTER ON TOUR

""HE BBC’s  625-line  pro-

grammes are scheduled to
start in April next year, and
although test transmissions in the
new system are now fairly

regular, only a limited number of

people living within the service
arca of the London transmitter,
have, until now, had a chance to
sec “live ” 625-line pictures.
To remedy this, a mobile test
station equipped by Pye to trans-

mit 625-line pictures on low-
power, recently began a tour of
the Midlands and the North.
Stopping in towns and cities for
a week at a time, the
test station enables the public
to witness, first hand,
the new system in operation.
Electrical dealers in the locality
of the station are able to receive
the programmes and to demon-
strate at the same time the new
dual-standard sets already on the
market.

This mobile TV station has
been arranged in co-operation
with the G.P.O. and under suit-
able geographical conditions, the
transmitter will have a range of
four miles.

This mobile test station will give

more people living outside the service

area of the BBC's London transmitter,
a preview of 625-line pictures.

TELEVISION
RELAY STATION
CHAIN
COMPLETE

'J‘HE final link in the BBC's

chain of relay transmitters
built in the south-western High-
lands of Scotland, will be forged
when the Secretary of State for
Scotland, the Rt. Hon. Michael
Noble, M.P., opens the new
station at Oban, Argyll, on 22nd
June.

These low-power stations
which have been built to improve
the reception of BBC television
and v.h.f. transmissions in this
area of the Highlands, have also
brought these services within the
reach of an additional 16,000
people.

The service area of this latest
relay station includes the coastal
regions bordering the Sound of
Mull as well as Oban itself and
its environs.

The television transmissions
from Oban, which will be verti-
cally polarised, will be on channel
4 (vision 61-75Mc/s, sound
58-25Mc/s).

New Mast Begins Transmissions
\\YEST ULSTER’S new television mast recently began pro-

gramme transmissions.

The mast has been built for the

Independent Television Authority at Strabane, Co. Tyrone, by
the British Insulated Callender’s Construction Co. Ltd.
E.M.IL. Electronics Ltd. were the main contractors for this new

landmark, which towers 1,000ft

TV Inspection of
Aircraft in Flight

'I‘HE prototype  BAC One-
Eleven aircraft has been
fitted with Marconi television
cameras to aid its flight testing
programme by allowing observers
aboard the plane to view parts of
the air frame that would normally
be out-of-sight. One camera is
mounted under the fuselage and
the other on top, next to the fin.

A l4in. monitor will show
pictures from either camera to
observers in the aircraft’s cabin.
Both cameras have automatic sun-

shutters to protect the vidicon tube

from damage due to direct sun-
light falling on the lens, and the
camera mounted beneath the
fuselage has a remote-controlled
periscope which enables several
ditferent points to be examined.
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Conversion

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

iz by D. ELLIOTT

HIS short series of articles: is meant for the
home constructor and experimenter—in short,
the television enthusiast—as distinct from the

professional technician and engineer. Over the past
months the author has given considerable thought
to the possibility of rebuilding a somewhat “vintage”
405-line only set so that it will pick up the experi-
mental 625-line test signals and subsequently, of
course, the new or duplicated programmes on the
625-line standard.

At the outset it must be stressed that it would be
far from good economics—and would almost
certainly disturb domestic equilibrium—to tear the
main household receiver to pieces so as to follow
these experiments. There are plenty of five-to-ten
year sets about and available for only a few pounds.
One of these should be acquired, and it does not
really matter if it is not working provided that the
picture tube is serviceable.

It is impossible to set up this series in the form

of a list of instructions appertaining to all models of
405-line five to ten year-olds. We have thus taken a
sample receiver of such vintage (which will remain
unidentified for obvious reasons), and one which is
thoroughly representative of the majority which
were produced over that period.

CHOICE OF SET

There are one or two things to have in mind when
selecting a receiver for these experiments: the
model should possess a v.h.f. tuner covering
Bands I and III (not because the v.h.f. tuner itself
is essential, but because a set with a tuner of this
kind features a vision if. circuit which is less com-
plicared to adapt for the 625-line passband than, for
instance, a set tunable only over the five Band I
channels or one like that with an add-on Band III
adapror); it should also have EF80 type or
equivalent valves in the if. stages; there should be

HT+ to tuner hS 5 .L ¥
{1 Ro2E 43
IF signal V3 A
trom VHF tuner To vislon

I(sc_:und 3I8Mc/s )
ivision 34+5Mcss/

detector

(Tc Gain control ;To sound IF's

74

Fig. 1—The i.f. stages of a typical 405-line receiver of the type which is considered for 625-line conversion in this
article.
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Fig. 2—The vision i.f. response of the circuit in Fig. I.
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Fig. 3—The overall i.f. response of a 625-line receiver
suitable for British standards—i.e. sound|vision
carrier spacing 6Mc|s.
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SEVEN AREAS

Approximately seven areas in the experimental
receiver will have to be modified or rebuilt. These
include (i) the front end. for on 625 lines the u.h.f,
channels are initially to be exploited (it is under-
stood that a commercial uw.h.f. tuner will be avail-
able, and in a later article notes on the requirements
for this section of the receiver will be included);
(ii) the vision if. stages (whereas with 405 lines
these have a somewhat restricted passband and
sound rejectors, on the 625-line standard the pass-
band is considerably widened and the sound
rejectors are eliminated since the stages are pur-
posely designed to pass a little of the sound signal
—at the natural sound i.f.—along with the vision
signals to facilitate the intercarrier sound function);
(iii) an intercarrier sound section to replace the
existing sound if. channel, and while the former
will operate at 6Mc/s (the British intercarrier
standard), the latter may be operating at 19 or
38Mc/s, depending upon the choice of receiver;
(iv and v) vision detector and video amplifier stages,
to be changed from positive to negative modulation
and to give an intercarrier sound take-off; (vi) the
sound detector, to be changed from a.m. to f.m.;
(vii) the line timebase, to be changed from
10,125¢/s to 15,625¢/s.

START WITH VISION I.F.

For the purpose of this experiment we will start
operations in the vision if. amplifier stages. In
Fig. 1 is a circuit of these stages of a typical

HT to tuner

iF signal in
(sound EXSASL
V15i0n 39-5MCf,

i+

i
To vision
detector

a0 el

Y I Y
a T A
| .

/'l A
AVBMAGs BEELAE  AEback i
adjacent sound  adjacent Zoo ek

sound Yluin AGT

Fig. 4—Showing how Fig. | is modified to give the 625-line requirements of Fig. 3. The tuned frequencies are shown

by the coils, and details of their construction are given in the text. Note that where a component is equivalent to that

in Fig. I it is given the same reference number. Components which differ substantially in function from those in

Fig. | are indicated by an asterisk. Although of the same function, component values in the modified Fig. 4 circuit
may differ from those of the original Fig. | circuit; use the values shown in Fig. 4.

three vision i.f. stages or two plus a stage common
to both sound and vision; the model chosen for the
experiment should not feature printed circuit boards
as these are almost impossible to modify.

The sound channel is not unduly critical from the
conversion aspect, and a model with either one or
two such stages at i.f. is suitable. The frame circuits
will remain almost unmodified, but the line time-
base will require considerable modification for the
best results. For that reason a set without flywheel
line sync is the best bet from the conversion angle,
in spite of the fact that flywheel line sync is con-
sidered desirable on the 625-line standard—but
more will be said about that lates,

receiver of the nature already outlined. All the
valves are EF80’s and the first —V3—is common
to both sound and vision, while V4 and VS are
concerned essentially with the shaping of the over-
all vision i.f. passband.

The tuned circuits are so arranged that a vision
i.f. passband of about 2-7Mc/s is achieved, as shown
in Fig. 2. It will be seen that a high degree of
attenuation is introduced at the sound if. (38Mc/s),
and this is accomplished by the sound rejector
circuits, which are L3, L4 and LS. The vision if,
(carrier) is tailored to fall on the sloping low-
frequency side of the response curve to provide
normal single sideband operation.
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625-LINE REQUIREMENTS

Now, the requirements for 625 lines are shown in
Fig. 3. Here we have a passband at the 3dB points
of about SMc/s, which is necessary to accommodate
the high-frequency video sidebands arising from
the enhanced definition of the 625-line system.
While the overall attenuation at the sound if. on
the 405-line system is in excess of 40dB (100 times),
as a means of avoiding sound-on-vision interference,
on the 625-line system the sound signal is only
about 26 to 30dB down in relation to the average
response.

This means, then, that an appreciable amount of
sound signal accompanies the vision signal in the
i.f. stages; but here sound-on-vision interference is
not bothersome since the sound is frequency
modulated. Indeed, the two if.s must be carried in
the if. stages to produce the 6Mc/s intercarrier
sound signal. Note that the 6Mc/s value is obtained
by beating of the two carriers (sound and vision
i.f.s) which are displaced by 6Mc/s.

It is important to observe at this juncture that
if the sound if. signal is too far down on the vision
if. signal, the sound balance will be affected, while
if there is insufficient attenuation so-called inter-
carrier buzz may cause trouble. This latter effect
is rather like vision-on-sound interference as
experienced on misaligned 405-line sets.

POINTS TO OBSERVE

In Fig. 4 is revealed the circuit of Fig. 1 modi-
fied to give the overall response of Fig. 3. There
are several points to observe: (i) that the circuit
is designed to accept sound and vision signals of
33-SMc/s and 39-5Mc/s respectively, these being
the standard British 625-line if.s; (ii) that the
sound rejectors of Fig. 1 are deleted; (i) that filters
L2, L3 and L4 are incorporated prior to the first
stage to put the dents into the response at the fre-
quencies shown in Fig. 3; (iv) that T1, T2 and T3
are bandpass filters centred at approximately
37Mc/s, with T1 and T2 a little overcoupled to
give two peaks and with T3 designed for a single
peak between the two peaks of T1 and T2—further
response shaping is accomplished by the tuner/first
i.f. stage coupling, so as to provide the ideal flat top
of Fig. 3. :

When comparing Fig. 4 with Fig. 1 it should be
noted that components common to both circuits are
given the same reference number, while components
which differ in function are not numbered but are
marked by an asterisk in Fig. 4. However, this must
not be taken to indicate that common components
have like values in both circuits. It is, of course,
impossible to say what the actual value of a com-
ponent in the experimental receiver is likely to be,
and for that reason values are not given in Fig. 1,
but it is important that the values given in Fig. 4
are adhered to.

THE COILS

The basic design of the coils and transformers is
‘given in Fig. S, and these are self explanatory. The
best plan is to remove all the coils and transformers
from the i.f. stage of the experimental receiver and
modify T1, T2 and T3 accordingly. LI, L2, L3,
14 and LS will then be available for making up L1,
L2, L3, L4 and L5 of Fig. 4.
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Fig. 5—Details of coils and transformers. For (a), (b), (<)
and (d) 23s.w.g. enamelled-covered wire is used, while
for (), (f) and (g) 32s.w.g. enamelled-covered wire
is used. All windings close wound. Spacing between
windings of Tl and T2 is +in., while between the
windings of T3 the spacing is Fsin. Maximum separa-
tion between LI and L2 is achieved by winding at the
extreme top and bottom of 2in. former. Formers (b),
{c) and (d) are lin. and (a), (e), (f) and (g) 2in.

Most sets of the vintage under discussion employ
Aladdin 2in. and lin. coil formers of type PP5957/6
and PP5938/6 respectively, and it is just a matter
of rewinding these. However, if some entirely dif-
ferent formers are embodied in the chassis, then
these will need to be changed for the Aladdin type.

WIRING MODIFICATION

When rearranging the circuit and components of
the experimental receiver to conform to the circuit
of Fig. 4, extreme care must be taken to avoid long
anode and grid connections to the coil and trans-
former windings. The best idea is to-leave the com-
ponent layout as far as possible per the original
pattern. Decoupling components must be posi-
tioned as close as possible to the actual circuits
being decoupled. avoiding long chassis return con-
nections. Resistors and capacitors should have
ratings corresponding to those of the original com-
ponents of similar function.

If dismantled and rewound sound and other
rejector coils are used for the traps of L1, L2, L3
and L4, they must be re-positioned on the chassis
so as to be as close as possible to the input of V3—
that is, between the tuner input and the signal grid
of V3. One must never be tempted to leave them in
their original positions—which is within the centre
of the if. strip—and connect them to the first stage
via long leads. Such action will almost certainly
result in instability and alignment difficulties.

The aim this month should be to modify the
existing vision if, strip in close agreement with the
foregoing, including winding the coils and securing
the best possible layout.

Next month we will deal with the vision detector,
video amplifier and reveal how the intercarrier
sound signal is extracted.

CONTINUED NEXT MONTH

www americanradiohistorv com


www.americanradiohistory.com

July, 1963

BY

K. ROYAL

AN—
S=-METER

for setting-up
and adjusting
tv aerials

ANY do-it-yourself television enthusiasts and
M readers of this magazine like to make their

own aerials, but are presented with a
problem when it comes to comparing one make and
design with another. There is also the difficulty of
orientating the finished array for the best possible
signal pick-up. One way out of the latter difficulty
might be to turn the set-connected aerial until the
best picture is received; but this is a possible
solution only with ““vintage ” receivers.

The majority of sets made during the last six to
seven years feature reasonably effective automatic
zain control {a.g.c.) on vision as well as on sound.
‘This means that the picture and sound try to hold
constant even though the signal applied to the set
muay rise and fall widely as the aerial is adjusted for
d.rection.

As the aerial is turned and the signal rises, sc
the ““noise” or grain on the picture reduces due
to the improvement in signal/noise ratio. The
picture does not usally become very much brighter:
nor does it dim much as the aerial passes away
from the direction of maximum signal pickup.

Difficulty may thus be encountered by endeavour-
ing to employ the set as a signal level indicating
device. If the set is stood by a window or even out-
side so that the man at the aerial can see the screen,
a small change in picture noise just cannot be
discerned, and a considerable error in aerial orienta-
tion is likely to result.” Turning up the sound will
not help either, for this will barely change in
volume as the aerial is turned through a full 360°.

The professional aerial rigger overcomes these
problems by the use of a signal strength meter,
which is an instrument capable of reading the
actual signal strength at the end of the coaxial

PRACTICAL TELEVISION 441

downlead on any particular channel — sound or
vision. The instrument employs an ordinary
moving-coil movement calibrated direct in millivolts
and microvolts. Thus the aerial is connected to the
input socket of the instrument which is then tuned
to the correct channel and adjusted for maximum
signal. The signal voltage is then revealed and it
becomes a simple matter to turn the aerial to secure
the maximum reading.

These instruments are rather expensive, and
unless a lot of aerial work is proposed it would
barely pay the average enthusiast to purchase one,
However, it is to be shown in this article how an
indicating meter may be fitted to any television set
to record relative signal strengths, and a circuit will
also be given for a signal strength meter.

Basic Signal Strength Meter

Before we go to these items we should under-
stand briefly how the commercial type of signal
strength meter operates, for the same general
principles will also apply to our equipment—as,
indeed, to any equipment of this kind.

The block diagram in Fig. 1 gives the general
idea. Here we have a tuner which selects the signal
to be measured and converts it to an if. (inter-
mediate frequency). This signal is fed to an i.f.
amplifier, the anode current of which is monitored
on a milliammeter. A “set zero” control is also
incorporated in the i.f. amplifier circuit so that with
the aerial (or signal) removed from the tuner, the
i.f. amplifier current can be adjusted to give exactly
full-scale deflection on the movement. This
deflection corresponds to zero signal.

Aerial

“Tuner =34 {Famp = Detector

Set

zerox

Fig. |—Block diagram of commercial signal strength
meter. The operation of the instrument is explained
in the text.

Now the if. amplifier feeds a diode detector
(rectifier) stage which is arranged so that the if.
signal after recmﬁcatxon produces a negative poten-
tial across the detector load resistor. This negative
potential is fed back as bias to the if. amplifier.
Thus as the signal strength increases so the negative
bias increases and the anode current of the if.
amplifier valve decreases. This decrease in current
from full-scale deflection as registered on the
milliammeter indirectly corresponds to signal
voltage, and the scale of the meter may be calibrated
accordingly.

Set Signal Strength Meter

It is quite easy to adapt any television set so that
it also will give a similar indication of signal
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Fig. 2—The common i.f. stage of a typical television

receiver showing how a milliammeter may be connected

in the anode circuit to provide relative indications of

signal strength. Components marked with an asterisk
are the extra ones required.

strength. In Fig. 2 is given the circuit of the com-
mon i.f. amplifier stage as found in many receivers.
While there may be small differences in circuit and
tuned coupling detail, the essential features are
always the same. The common stage receives i.f.
signals from the tuner, and this stage invariably
has a.g.c. applied to it. The valve may be an EF80
or similar pentode, instead of the EF85 of I'ig. 2.

Movement Shunt

The anode current of the common i.f. amplifier
valve with no a.g.c. bias applied is about 10mA, so
the anode current meter should read, at least, up
to this value of current f.s.d. The best idea is to
employ a 0-lmA movement, as these are readily
available in all sizes and the movement can be
shunted with a variable resistor as a means of
calibration (VRI in the circuit).

A 100Q 0-lmA movement requires a shunt of
1-01Q to give 0-10mA, and a 1Q resistor shunted by
a 10Q pre-set have been found suitable by the
author. Although there is very little full-scale
variation given by the preset, sufficient is available
for the purpose of the exercise. If possible, several
122 resistors should be measured for resistance and
one with a slightly higher than 1{ value should be
selected.

Both of these components are available from
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Radiospares Ltd.—the 1Q rated at 3W for about
1s. 6d. and the slider preset at 10Q for.about 2s.
(Note that Radiospares supply only to dealers, so
the parts will have to be obrained from a dealer.)

If the movement has a resistance other than 10002
the correct shunt value can be found from the
following expression: Shunt ohms=r/(n-1) where
r is the internal resistance of the meter and n the
ratio between the original and the new full-scale
deflections. The whole idea, of course, is to secure
exactly full-scale deflection on the meter when the
aerial is removed from the set and with the contrast
control full on.

Set Zero

Now when this condition has been established
with the meter connected in the low signal potential
side of the anode load a variable resistor should be
connected in series with the cathode resistor of the
stage' (VR2 in the circuit). This will provide a
main control of anode current and will allow the
movement to be set to zero under a wider range of
conditions (note that “set zero” means full-scale
deflection—see the description of the signal strength
meter in the earlier paragraphs). This resistor
should have its spindle brought out to the rear or
the side (or the front if required) of the set so that
it is easily adjustable and its value should be 100Q.
A suitable component is the 100Q wire-wound
volume control (3W rating) by Radiospares at about
6s. 9d.

Connection from the cathode circuit to the
variable resistor should be kept as short as possible
and capacitor Cl should be included to rid the
circuit of stray i.f. signals. The capacitor should
be connected as close as possible to the valveholder
and not to the control end of the lead.

Meter Connection

The meter movement can either be mounted on
the receiver cabinet somewhere convenient or it can
be mounted in a small box so that it can stand on
the top or close to the set and be connected to the
set through a screened lead. If mounted externally
the leads must be kept short and C2 decoupling
employed. It is a good idea to include C2 even
though the meter may be mounted on the set.

Not all sets will have the type of anode circuit
shown in Fig. 2, but the idea is to connect the meter
in the h.t. feed to the anode of the valve at the h.t.
side of any coils that may form the anode load.
The circuit, of course, is first broken, as shown in
Fig. 2, and the gap is bridged by the meter move-
ment with the positive side of the movement to the
h.t. line side of the circuit. Decouple the movement
at the negative side with C2.

Operation

After the set has properly warmed up the aerial
should be removed and the contrast turned to
maximum. The “ set zero” control should then be
adjusted to give exactly full-scale deflection on the
meter. When the aerial is connected the reading
will back off by an amount governed by the signal
strength. A very strong signal will cause the meter
to read almost zero current (owing to the resulting
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heavy negative a.g.c. bias), so it is impossible to
damage the movement by too strong a signal.

Exact signal strength calibration is possible if one
has a signal generator with an accurate attenuator
and which tunes over the television bands. The
scale on the meter may be changed for one made
out in microvolts or a graph can be drawn giving
signal strength against meter reading.

Since surplus receivers can now be obrtained for
a few pounds the experimenter may consider it
worth while to purchase a specimen solely to
convert into a signal strength meter. The sound
and vision need not work properly provided the
a.g.c. and common stage, including the tuner, are
fully active. However, it is desirable to be able
to monitor the sound and vision signals from the
loudspeaker and on the tube as a check for inter-
ference and ghosting, which are factors that the
meter movement is not able to disclose. Note that
although the current in the common state is
metered it is only the vision signal that is measured,
since the meter deflection is a function of the a.g.c.
bias which is derived from the vision signal.

The set must, of course, have some sort of a.g.c.
system, but :f this is not present on vision, the
current in the anode of the sound if. stage may
be measured (provided sound a.g.c. is employed).
Here, though, there is less sensitivity and it is best
to use the vision signal if at all possible. On a
very old model one may consider it worth while to
add vision a.g.c. from the sync separator control
grid circuit if it is not featured on the set as it
stands.

It will be found that the meter reading alters as
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mean-level type of a.g.c. systems the negative bias
produced by the signal at the sync separator is
countered by a positive potential applied to the
a.g.c. line from the h.t. line via the contrast control.
This is of no consequence provided the contrast is
first set before adjusting the * set zero > control.

Signal Strength Meter Circuit

A circuit specifically for a signal strength meter
is given in Fig. 3. Here a television tuner feeds
two stages of if. amplification. These stages need
not be broadly tuned as in the vision channel of a
television set and for that reason considerable gain
is possible with two stages. The first stage is the
controlled one and the control bias is derived from
a GD3 or equivalent germanium diode; it is also a
good idea to take the control to the tuner as well
to avoid overloading on very strong signals.

The switch S1 acts as a 10-times (20dB)
attenuator; in the position shown the voltage across
both R1 and R2 in series is used as control, while
in the other position the voltage across R2 only is
utilised—this, of course, is the 20dB position.

It will be seen that the circuit operates in exactly
the same way as considered in the foregoing para-
graphs. While a signal strength meter or com-
parator is highly desirable for aerial tests in Bands
I and III (and the f.m. Band II) such an instrument
will be almost essential when Bands IV and V—in
the u.hf. regions—get under way. Tuners for
u.h.f. will then be readily available, so it will only
be a matter of adding one of these to the i.f. circuits

the contrast control is adjusted. This is because on  of Fig. 3. [ ]
HT+ 150V
IFT’s peaked 1
1K, to 34¢65Mc/s
(see text) % (g
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“Standard” I - gt Phone terminals
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- . 8
4 4 < <
RIZ 103
47kS  wm KT
I 2 B3
l l 47k 63V 63V
HT+ / 6.3V =J= — 0—'
0001 47C2 00 100pF | 0001
RE < pF WF 4 HF
cathode [
s oo I
15k 1000 F 1800 *
7 O‘?:m P TJ“|
d . HT—

= |

[eele}Via
S5e

L

[

Fig. 3—Circuit diagram of signal strength meter for comparative tests. The milliammeter may be calibrated direct
in millivolts and microvolts or a graph may be produced giving signal volts against meter reading. For u.h.f. signals
in Bands IV and V, the tuner would tune over the u.h.f. channels and the a.g.c. control would be removed from

that section.
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No. 91: ALBA T655

HIS month’s article continues the list of fault
symptoms and their cures.

Inability to Lock

If the picture runs into lines and the horizontal
hold control is at the end of its travel check
R62. This had a value of 82k in early versions
but was changed to 56k} in later production runs.
Use the latter value when replacing. Check V10 by
replacement. If the picture rolls and the vertical
hold is at the end of its travel check V11 by
replacement and R48 (470k(). If both holds are
difficult to lock due to weak sync pulses check R22
(47M1)) and V9. ’

Qverheating in the Video Stage

When there is no picture signal and signs of
overheating are evident around V4, check R18 which
sometimes falls in value causing R17 damage. RI18
is a 47k{) and R17 a 33042

Loud Arcing Noises

If the picture is absent or intermittent and loud
discharge can be heard similar to the cracking of a
whip, the insulation of the EY86 base cover and
e.h.t. lead from the base to the tube should be
checked. This lead passes under a saddle soon after
leaving the EY86 base and quite often the insula-
tion at this point fails. Removed from the saddle
and suitably sleeved, the discharge may not recur;
however it may be necessary to fit a new length of
lead in which case the soldering to the EY86 base
and to the tube clip will have to be done carefully
to avoid further discharge or corona.

If the discharge is from the EY86 base itself there
is little alternative to replacing the base complete.

PRACTICAL TELEVISION
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RVICING

By L. Lawry-Johns

CONTINUED FROM PAGE 419 OF THE JUNE ISSUE

No Sound

Check V8 PCL83 which is very often the sole
cause of this fault. Check the h.t. supply to pin 6
of the base in order to check the T6 output trans-
former primary winding.

Distorted Sound

If the distortion is worse when the signal is
strong, e.g. when the contrast or sensitivity controls
are advanced but clears on a weaker signal, check
R35 (1M{) and D3 GEX34.

Poor Switching

If the station or channel selector does not fully
engage with a definite action, i.e. if the switch has

The Alba T655.
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to be rotated off its correct point to bring in the
desired channel, remove the bottom cover of the
tuner and thoroughly clean the turret silver plated
contacts. If the contacts are not tarnished or if
cleaning does not help, check the bow springs to
ensure that these have not been distorted by some
ill-informed previous repairer. Clean and oil the
locating wheel and adjust the leaf spring if neces-
sary.

Weak Signals

Check the setting of the sensitivity controls
marked Band I (BBC) and Band III (ITV) to sce

that these have not been accidentally moved. Check -
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the PCC84 (V2) valve and clean the V3 valve pins
if the results are intermittent.

Weak Contrast

If the sound is in order and the brilliance of the
raster is satisfactory but a known good signal
produces only a flat picture lacking contrast (but is
not grainy) check the DI GEX34 vision detector
diode, R18, R17 and R19 in that order; check V7,
V5 and V4, and the voltages of these valves at pins
1. 7 and 8 if necessary. Check the continuity of L1
(across R15) as this could be o.c. at onc of its end
connections.

c8
. _82pF

c1z
R 100pF
OOk

AAAA

AA
AWV

Sensitivity

L
To CRT pin 11
{cathode)

AT

' L 47pF

\
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R36% F | 6
R35 M w2 i
¥ VAVAV‘ 1
——————— > '
R373 c35 ~
100k 2 5000pF R40
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Fig. '5—~The video and sound
sections of thie 7655, components
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5 D A
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contained on the i.f. panel being
enclosed within the dotted lines.
The tuner circuit is shown in

Fig. 1, June issue.
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Fig. 6—The sync separator and timebase circuitry, components contained within the dotted lines being contained
on the timebase panel.

Less Common Faults

If the fuse blows after a short period after
switching on (say after the sound has come through)
it may be found that momentarily before the fuse
fails the PY32 heater glows brilliantly. This should
direct attention to the PY81 efficiency diode which
may develop a heater-cathode short as it warms up.

Lack of Width

If the PLS81 is not at fault and the ECL80 and
PY81 wvalves are in order, attention should be
directed to R61 (220kQ) which can change value.
Its value may rise very high before any severe loss
of width is apparent.

Yertical Rulings or Striations

These occur down the left side and show as bars
fading in intensity towards the centre. Check R69
(7002) and C52 if necessary. Waviness on the left
side can be due to C55 50pF 6kV becoming o.c.

No Picture. Line Whistle Strained

Check EY86 for shorts and then check C50 and
C54 (latter 33pF 6kV).

Tube Faults

A low emission tube usually shows the well-
known symptoms of poor contrast with the images
becoming negative when the contrast or brilliance
controls are advanced. Also the picturc may appear
at first with curled edges gradually opening out
after a time or as the brilliance is advanced.

The 430V 1st anode supply to pins 7 and 10
(10 first anode, 7 focus clectrode) should be checked
as the symptoms may be aggravated by low voltage
to these pins caused by R68 going high or C51
becoming leaky. An inter-electrode leak in the tube
can also result in a low first anode voltage and if
there is doubt the supply lead to pins 10 and 7
should be removed and the voltage rechecked at
the lead end.

In view of the value of R68 (1M®Q) a good quality
meter must be used for the measurement as the
shunting action of a low sensitivity instrument can
produce a false (low) reading. B
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THE

wide-band

OSCILLOSCOPE

....I“. the

A high quality instrument specially
developed for television application

designed and described by

D. R. BOWMAN Part Two

of this oscilloscope by installing the heavier

and bulkier components on the lower deck and
then completing the wiring of the power supply
circuit. When this operation is finished, work on
the upper chassis can be started. Consequently the
portion of the mstrument to be first described in
detail will be the power section, and this will be
followed by the time base circuits.

IT will be convenient to commence construction

Mains Transformers

The mains transformer T'1 should have the fol-
lowing secendary windings: 0—300V 100mA,
0—900V 5mA, 63V 2A and 63V (tapped at 4V)
1A. Since this second Lt. winding supplies the c.r.t.
heater, double insulation is desirable herc. The
primary should be shielded from the secondary
winding by an electrostatic screen.

The 2A 1.t. winding is used to supply the heaters
of valves V1 to V7 and V14.

The Y-amplifier valves V8—VI12 are supplied
from a small auxiliary heater transformer T2. This
is also used to provide the voltage-calibrating wave-
form, for reasons to be discussed later. It should be
noted that this heater transformer is not shown in
the circuit diagram (Fig. 5). However, no dificulty
should arise on this account, as the actual wiring
arrangements will be clearly indicated in subsequent
diagrams.

The heater of the cathode ray tube VCR 97
requires 4V at 1A, and if only a 63V winding is
available a series resistor of 2-3() will be required.
This may be made from a short length of eureka
resistance wire, wound on a ceramic former and
fitted with fairly heavy-gauge copper wire leads.
This assembly should be placed inside a Pyrex test
tube or similar housing to afford good insulation—
it will be remembered that this series resistor is at
a potential of 1,300V relative to the chassis.

Arrangement of Components

Fig. 5 shows the circuit diagram of the recom-
mended power supplies. If a mu-metal box is
available for containing the mains transformers T1
and T2 these, together with the rectifiers, chokes
and resistance voltage droppers, are mounted on the
bottom deck of the double chassis. T"his puts weight
at the base of the oscilloscope and makes it very
stable in use. One practical point in construction is
to place the heavier components symmetrically so
that the carrying handle can be fixed centrally—
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HENLOW

otherwise a very odd appearance can
result!

The power supplies are not
stabilised, although this would be very
desirable in general terms. How-
ever, since both X and Y axes are
calibrated (time and voltage respect-
ively) there is little lost by the use of
simpler circuits, and the added cost and
extra heat produced are avoided.

The only thermionic valve used in
power supplies is an EY51
high-voltage rectifier (V14). Since
a negative ec.h.t. is required the heater of this
valve may be run in paralle] with those of the time-
base generator valves, and so carthed to chassis.

Smoothing of the e.h.t. supply is performed by
two high-voltage capacitors (C44, C45) and a 470k(}
resistor (R51) of low rating. Both C44 and C45
have a capacitance of 0:254F and carry a high
charge; a shock from these components can be
cxtremely unpleasant and ecven dangerous, so
during construction the power should never be
switched on for tests unless the cathode ray tube
chain of bleeder resistances is connected. (Fig. 6).
‘This resistance chain will discharge the capacitors
to a safe voltage a few seconds after switching off.
Care is still needed, and the testing of this section
of the apparatus should always be a leisurely affair,
with plenty of time for thought before each opera-
tion. The e.h.t. of —1,300V is connected to the
junction of VRS and R57 in Fig. 6.

H.T. Smoothing

The timebase generator and associated circuits
need 300V at about 30mA, and the smoothing has
to be really excellent. Elaborate arrangements are
therefore made for reducing ripple on the h.t.
supply: two chokes (14, L15) are used with three
capacitors (C40, C41, C42) in a double smoothing
circuit which reduces ripple to less than 1mV.

The chokes should be preferably of the low-
resistance type as used in television receivers, and
they need to be rated for about 100mA since the
Y-amplifier current is also supplied through them.

The rectification of the 300V supply is carried out
by a pair of silicon diodes in series (MR1, MR2).
Because with these rectifiers there is no warming-up
period, it is necessary to delay switching on the h.t.
until the valves are warmed up ready to take cur-
rent; otherwise about 450V would be applied to the
smoothing capacitors on switching on power. With
the arrangement of Fig. 5 capacitors of 300V rating
can be used without risk, and these are very much
cheaper and more readily available than higher
voltage types. The actual value of the smoothing
capacitors is not critical, but larger values should
not be used; the reservoir capacitor {C43) should be
as specified.

The silicon rectifiers nced protection in two ways
from current surges.

In the first place R52 limits the current flowing
into the smoothing section—of which the most im-
portant here is the rescrvoir capacitor C43. On first
switching on h.t. this capacitor acts as a dead short
across the rectifiers and the current flowing is
limited only by the total series resistance. R52
needs to be of adeguate rating since heavy currents
flow in it. The initial surge current is well over 1A,
but this is within the surge current rating fog
500mA silicon diodes.
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In the second place
there is always the possi-
bility that an electrolytic
capacitor may fail cata-
strophically, and "if this
happens the current flow-
ing may rise sufficiently
to destroy the rectifiers.
For this reason a fuse is
inserted in the common
earth return of the h.t.
transformer winding. A
6V or 12V 0-5A motor
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the normal current surges, which last only for a
fraction of a second, while it will “blow ® if an
excessive current flows for one or two seconds.

Two Series-connected Diodes

The silicon diodes specified are rated at 1,000V

p.i.v., and it might be thought that a single one

would do.

This is definitely not recommended.

The smoothing section C41, 114, C42, L15 is

virtually a lumped-parameter delay line

whose

iterative impedance is about 230Q. On first switch-
ing on, C40 represents an initial “ dead short ” and
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Fig. 3—Attenuator and Y amplifier. Note that C25 is a [6uF electrolytic capacitor.
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the line is thus.terminated in R49, 1,00002. The
sudden application of 300V h.t. therefore causes a
pulse to be sent down the line towards the termina-
tion, and since the line is terminated in a resistance
higher than its iterative impedance a reflection of
the pulse, without change of sign, takes place at the
termination. A pulse of about 250V then comies
back along the line, eventually arriving at the
rectifier. The worst probable situation at the silicon
diode is then as follows:

Voltage across C43 .. ... 300V

Negative swing of transformer = 300 V 2=425V

Pulse returning from smoothing circuit 250V

975V

This is only a fraction below the maximum rating
for the diode and leaves nothing in hand for trans-
former winding tolerances, mains surges, noise
voltages on the mains and so on. Two such diodes
are therefore specified, and to equalise peak inverse
voltages cach is shunted by a 560k{! resistor of
low wattage rating (R53. R54).

A small panel-mounting neon indicator (V13) is
used as a pilot light to show when h.t. is switched
on.

Hum-balancing Voltage

The small circuit at the extreme left of Fig. 5 is
interesting in that an adjustable small alternating
voltage is impressed on one of the Y-deflectors of
the cathode ray tube, as well as the variable d.c.
potential which provides Y-shift. The reason for
this is the fact that the valves of the Y-amplifier (to
be described later) are r.f. valves and are therefore
not especially well-suited to low-frequency ampli-
fication in that the hum induced from the heater is
not minimised in manufacture to the extent to
which such precautions are taken with (for example)
the audio pentode EF86. Consequently, however
well-smoothed the h.t. supply, there is alyways a few
millivolts of hum in the output, and this is in-
dependent of the gain setting of the Y-amplifier.

By taking a tapping on a 63V winding by means
of the potentiometer VR7, and applying this hum
voltage to the other Y plate of the cathode ray tube,
the effects of the two alternating voltages can be
made to cancel very accurately. The effect is best
seen, and the adjustment made, with a very low
time base speed synchronised with the mains. It is
very much better if the waveform of the hum and of
the correcting voltage are sinusoidal, because then
there are no worries about phase differences
between components of the two waveforms. It is
best therefore to feed the Y-amplifier, and derive
the correcting voltage, from the auxiliary heater
transformer. The presence of rectifier pulses in the
main transformer causes quite severe distortion in
the waveforms found even in the heater windings.
For this reason the voltage calibrating waveform
also is taken from this separate heater transformer.

The 260V high tension supply is for the Y-
amplifier. The EF184 valves need an anode voltage
of about 180V, but the extra 80V is dropped across
the anode load resistors.

Voltage Divider Chain

When wiring up the voltage divider chain for the
cathode rav tube, the network D2, R57, R59 and
C47 should be added. The purpose of this, which
will be explained fully later, is to protect the tube
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when beam-modulation is_used; its purpose will
not be self-evident during preliminary tests.

The chain of resistors shown in Fig. 6 is correct
for the VCR97 but may not be very suitable if
other types of tube are used. In particular, the
* position ” in the chain of VR10 may need to be
altered; this may be accomplished easily enough by
a little experiment with the value of R56 (up or
down in value), as the focus requirements of the
substitute tube demand. It may be noted that the
resistor chain takes about 250xA while the cathode
ray tube focus anode takes a negligible current.
Consequently tube current need not be considered
in estimating the ** position ” of VR10.

However, brilliance and focus are interdependent
to a small extent, and both are dependent on the
position of , the slider of VRI1I1, the astigmatism
control.

In this circuit VR11 controls the tube final anode
voltage and is used to optimise the latter in relation
to the mean potennal of the deflector plates. In
practice there is no difficulty in securing a well-
focused trace at any reasonable bnghtness by the
simultaneous adjustment of focus and astigmatism
controls. Thereafter there is no need to alter the
astigmatism controls except when brlghmcss is
altered materially, one of the shift controls is used
to effect a very great change in trace position, or a
very large scan is used for some special purpose.

Timebase Generator

The timebase generator section of this instrument
compnses the valves V1 to V5 (see Fig. 2).

V1 is the sync amplifier, and for this application
the valve 6AKS (EF95) has been chosen. It has not
only the advantagc of low inter-electrode capa-
citances but is also economical of heater current.
VRI1 enables the screen voltage, and thus the ampli-
fication of the valve, to be varied. The screen is
decoupled by the electrolytic capacitor Cl, and thus
a simple d.c. control of synchronisation voltage is
obtained.

It is especially important to avoid r.f. in the
control leads wherever possible as all the controls
have to be brought out by way of fairly lengthy
leads to the front panel. Owing to the relatively
high anode load resistance of 23:5k{}—the resistors
R1 and R2 are in parallel with respect to the anode
signal—the amplification rises with decrease of
signal frequency, and this helps to compensate for
the very small capacitance used to couple V1 grid
to the Y-amplifier. Useful amplification is obtained
up to a frequency of at least 25Mc/s and sync at
the highest frequencies is easy to obtain.

internal or External Sync

Either internal sync from the Y-amplifier, or
externally applied sync, is available. Selection of
the service required is made by means of a single-
pole changeover switch S3. Here the presence on
the front panel of a component carrying r.f. can
hardly be avoided, and to keep the leads as short
as possible it is arranged that V1 is as near as may
be to the front panel. Priority in position has how-
ever to be given to another circust (to be dealt with
later) in which short leads are even more vital.

V3 is the transitron-Miller sweep generator, and
V4 is a cathode follower so arranged as to give a
very rapid flyback Coupling between screen and
suppressor of V3 is by way of a tixed 5pF cgpacitor

A
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(C2), and this preves sufficient to give reliable
oscillation over all the frequency ranges covered.
While this provision simplifies switching it does
result in a very limited voltage sweep. The voltage
varies a little from one range to another, but is
about 40V—enough for the purpose required since
push-pull amplification is arranged in the following
stages V5a and V5b.

The valve EF91 is not intended for use as a
suppressor-gated valve, and it might be thought
preferable to use one designed for the job, such as
the 6F33. The 6F33 works well in this circuit, but
needs a larger screen-suppressor coupling capacitor
of about 22pF or a little less. Twelve samples of
the EF91 have been tried out in the prototype and
have given consistent results, so the constructor can
use this type with every confidence.

Rapid Flyback

The cathode follower V4 consists of both halves
in parallel of the valve ECC82 and it speeds up
flyback in the following way. In the simpler transi-
tron-Miller sweep generator the timing capacitor—

G.B. for
Y —ampiifier

—|C37
100pF 12V

PRACTICAL TELEVISION

July, 1963

= ©
=)
Ed

=

R9
250k

-~ AN
\\RE)B 250k

Brilliance

D2
0A81
A

470K

VR1O ™M
Focus

To V7
Time marker

3:3M

CRT heater
winding on T1

ZVRN 2M
E;stigmatism

VWA
N
N o
!
=
c

l+300v
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one of the scries C3 to C13—is connected between
anode and grid of the valve, and a high resistance
connects the grid of the valve to h.t. q

During flyback this capacitor has to discharge,

7 and it does so via the anode resistor and the grid
Fig. 4 (above)—Grid bias supplies for the Y amplifier. —continued on page 453
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Fig. 5—Power supplies.
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‘CATHODRAY’
VISCONOL CAPACITORS

for the most stringent conditions

The ‘Viscono! Process—exclusive to T.C.C.—means grcater
dependability and a longer useful life than ever before. 1t is the
answer by the T.C.C. research engineers to the insistent demand for
condensers which will stand up to higher and still higher voltages.
A selection from the range is given betow. Fealures inctude: low
power factor; complete dielectric stability; resistant to voltage
surges: ample rating at higher temperatures; prool against break-
down or flash-over. Full details on request.

Dimens. (Overall) _
Cap. Max. Wkg.  |c—— T.C.C. Pri
n 2F. at 60 C. Type No. 03

Length Dia. ~
0-0005 25000 S4: 12 CP57HOO 187-
0-001 6000 23 4 CP55QO 6/
0-00! 12500 3 | ¥5 CP56VO 107-
0-00! 20000 23S 3% CPS6GOO 10/
0-002 18000 St 13 CP57X0O 187
0-0! 6000 3 [ CP56Q0O 107.
0-02 12500 64 2 CP58VO 20'-
0-05 6000 53 1 CPS7QO 187
ol 7000 6% 2 CP58Q0O 20/
025 1000 3 [F4 CP56V 107

b THE TELEGRAPH CONDENSER CO. LTD.

RADIO DIVISION: NORTH ACTON . LONDON . w3 Tei: ACORN 0061

ALL TELEVISION, TAPE RECORDER |  vacuum
& RADIO COMPONENTS SUPPLIED | G

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

our stock: ALRO 1.U.T.s

MURPHY V240/250, 280, 300 400 range ... 56/-| _ Avatlalie jor

PHILIPS 1768, 2168, 1796, 2196, I7TG 00, etc 90'- | Bush = MoMich. Pl TU

HMV 1840-1848 e .. 60| Comor Fam

PYE V4, V7, V14, VTI7, CtMI7, RTLI7, ete.... 53/-| Defiant R.G.D.

EKCRO (u%_s types) T22I_Fo 5383,%“0. L 544"- G.EC. Rerenia. WITH THE

FERRANTI (U25 types) Ti0O! to TI0F1, etc. 54/-| Fergsn. Sobe

EKCO (U26 types) TC220, 268, 312, 313, 315, k8 =Dl FINEST REBUILT CATHODE RAY TUBES
335, etc. L 3611 SN otutions on 12 MONTHS

FERRANTI(U26types) TI1006, 1012,1023,etc. 56/ Request. ’

GUARANTEE

(Special Offer: New U25/U26 supplied for only 5/- with above
Ekco/Ferranti L.O.T.s.)
Pastage & Packing for above L.O.T.s 3’6, C.O.D. 276 Extra.
Y Also available for all sets
SCAN COILS. Frame output transformers, line and frame oscil-

lator trans. width/linearity coils, sound output trans., mains trans., 7 ¢

contral knobs, electrolytics. Rectifiers, dual vol. controls, tuners etc. 12 '14 £4'15'0

C.R.T.s—Rebuilt with new guns by longest. Nat. Co. Gtd. |2 mths. i 15” 17» £5 5 0 -
. « R

MULLARD, MAZDA, BRIMAR, EMISCOPE l4in. £4 7 6 | Plus
MULLARD, MAZDA, BRIMAR, EMISCOPE 17in. £4 10 0 | Corr.
MULLARD, MAZDA, BRIMAR, 2lin.  ...c.ccoeennn. £6 10 0 | 10/- 2

VALVES—AIl types available GUARANTEED 12 months. i 21 £7.15°0
TAPE RECORDER/CHANGER SPARES. Drive belts, heads,

ALLOWED

b i i casH WITH opper or | ON RECEIPT
pulleys, motors, stylii, etc., for most British and some foreign makes. PRO FORMA, ADD 12/6 FOR OF LD

SPECIAL OFFER. Rexine covered tape recorder cabinet, size
'II'JR* x 12 x_la_is.hlli’-, pluos postage and packing 5/-,

ANSIS ADIOS—Miniature components available. P
STANDARD COMPONENTS. Resistors, Capacitors, Electro- DELIVERY FREE IN LONDON AREA
lytics, Drive Cord, Pilot Lamps. Vol. Controls, Presets, lon Traps. i
SALVAGED COMPONENTS. Large selection available includ-
ing tuner units, loudspeakers, transformers, valves. etc.

CARRIAGE AND INSURANCE. TUBE

Your enquiries welcomed, prices by return; or promp? despatch C.0.D. WRITE PHONE OR CAL

MANOR SUPPLIES VACUUM ELECTRONIC LTD.

H 35. SACKVILLE STREEY
64 Golders Manor Drive, London, N.W.11 LONDON, W
REGENT sa04 (5 lines)
Tel. STO 5667 SPE 4032 (8.30-10 p.m.)
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TELEVISION
tubes at the
right prices §

(Old glass NOT
required).

Most types.

fd4inch - - « = =« - £219.6
All other types add 10/-
returnable on old glass
1Tirch = = =« = = = E4,10.0
1Binch = = = = = £5. 0.0
2inch = = = = = = L6 0.0

2inch = = = =« = = E£§.10.0

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

Guaranteed for 12 months.
Prompt Delivery.

ORDER NOW from

Tates

ELEGTRONIC SERVIGES LTD
3, Waterloo Road, Stockport.

Depots throughout
the North and Midlands.

|

T
{Cash with Order.

| Carriage and Insurance
| 7/6 B.R.S. 12/6 Pass. Train

! Please supply the following
(10/- deposit returned on receipt
of Salvage glass)

Tick here | Size

and
attach to
letterhead for
trade enquiries
Name ..
Address

Type

-

/

PRACTICAL TELEVISION

PADGETTS RADIO STORES

OLD TOWN HALL .
KNOWLER HILL
LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866

COMPI
Bush (2im.

Bush 141n. 13 channels, "[V oo
Pve 14in. 13 channels. V14C L0n<ole ao
Pye 11in. 13 channels, VT4 oo
Philips 1410, 2 and 10 channels, 1445 |
We have 17in, TV Sets with xou h
cotls titted 2and 10. at 50/-, Ca; ze
TV Set 10/~ per B.R.S. \\011 Dauked but
sent at owner’s risk.

Valves Removed from TV Sets, Tested
on Mullard Valve Tester, and aurc 100% us

new. ’Ih:ce months unconditional guar-

abtee. POST FREE.
2f- 10C2 &/- | PYS0 5=
51- | 10F] 4/-
2/6 { loPls 5/-
4/6 | INP11 4/-
Gd 2011 4/6
9d. | 2001 418
2/9 | 20L1 1/6
1/- 185BT 5i-
2/- | Uudl 4~
5. | U262 4/-

us29 &1«

3| KT 3/-
5/« | PLHL 5/-

PCLY2 6/- | PLy2 4f-

BI°80 1/6 or 10/- per doz. Grade 2 EF80 tor

Lest. purposes, 4f- doz

New Valves Bx. Units. POST FRER,

ARP12 1/6. 6 tor 5/6. box ol 50 20/-. IT4 2/-,

A 2/-, ARTP2 2/-. APT4 2/-, APP3T 2/-,
bJ\'I 2/-. 6K8 4/-, BU4 3/-, 68N7 3/-, 6V6 3/-.
6VHGT 4/8, VRI30/30 2/6, 6C4 2/-. BELOL 1/9,
M:.)f;/le,lg EF50 17+ 6/ doz.. 6F6 2/6, 524 5/6,

Removed from TV Sets.
A rlect. condition. Rola and Plessey,
6 x din.. 5/-: Goodmdn and R. and A.. 7 x 4in.
6/- Rola und R. and A. 64 In. round. 3/8:
bin. Dish. mund 5/- 8in. round, 6/-. Post
on any speaker, 2/-,

'V Tuhes Picture Fested.  Reclaimed
irom TV Sels. 12in. 17/-, 14in, 30/-. Carr.
if6. & months unconditional guarantee.
TYPE 46 SED complete with valves., less
colls. crystals, and send-receive switch, but
otherwise complete in new condition, 8/8,
Grade two 4/6. Post 3/90.

Mixed Mains Drwmn\r~. Removed {rom
TV chassis. 10/- per doz. Post free.

NEW BOXED U \l I's. Type 230. Complete
with 524, Y83, magic eye. four EF50 and
complete_A.C. 230 volt Power Pack, 25/-,
Carriage 7/6.

S ILEBOVOLT MOTO

S, Removed no/m
i

waahm" shing machines. Tested, 5/-. Car T. 76,
RES/CAP. BRIDGE , 3%,

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. VN)

Raleigh Mews, Paleigh Street, Nottingham
Now in a 4th Edition . . .
TELEVISICON
ENGINEERS’
POCKET BOOK

Ed. by ). P. Hawker.

A fully-revised 4th edition. The section on
basic circuitry has been considerably expan-
ded including 625-line and U.H.F. tuners.
All data sections have been brought up-to-
date and that on transistorised receivers
has been extended. An invaluable work for
all concerned with repa:r and mamtenance.
286 pages, 158 illustrations.

12s. 6d. FROM ALL BOOKSELLERS.
. or, 1n case of difficuity, |3s. 6d. by post from

GEORGE NEWNES LTD., Tower House,
Southampton Street, London, W.C.2.
NEWNES
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IS YOUR TV TUBE
BEGINN:NG TO DIM?

Add this univ to restore the o:nginal

brightness and im-
prove hicture guality.
Further deterioration
will ruin the tube be-
yondrecovery. Get this
unit NOW and SAVE
money.

PLUG ON TO TUBE
Important! State
Make. Model No.

Namc and Ad-
m Block

JUST

I)L LUNGS MOD§
Pustuge 316 eichor model.

SINCLAIR ELECTRONICS pepe. poT.1
18 Newport Court, Charing Cross Rd., WC2

ALUMINIUM, LIGHT ALLOYS
BRASS, COPPER, BRONZE
STAINLESS STEEL

IN ROD, BAR, SHEET, TUBE, STRIP
WIRE, ANGLE, CHANNEL, TEE

3,000 STANDARD STOCK SIZES

H. ROLLET & CO.LTD.

6 CHESHAM PLACE, LONDON, S.w.|
BELgravia 4300

Works:
36 ROSEBERY AVE,,

LONDON

Branches at Liverpool, Manchester,
Birmingham, Leeds, Glasgow

No quantity too small

‘NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

1R5, 185, 1T4, 384, 3V4, DAF9l, DF91,
DK31, DL2, DLQ4 SET of 4, 16/9.
DAF96. DF96, DK96, DL.96, SET of 4, 25/-.
OA2 al-  DL33 713 PCF80  6/6
1D3 6/9 DL3 713 CF3; 6/6
1R5 4/9 DL92 4/9 PpPCL82  7i-
185 3/9 DL9% 5/6 PCL83 8/9
1T4 2/11 DLS 6/3 PCL84 5/8
354 4/9 EB91 2/3 PL¥% 9/-
3v4 5/6 EBC4l 7/- PL81 e
5U4G 4'3  EBF80 - 182 5/8
5Y3GT 5/-  EBL21 9/- PL83 5/8
ZAG 8/- ECCH 8/~ PL84 /-
K7G 1/9 ECC81 4/~ PY3l 716
EK8G 4/- ECC82 4/8 PY32 9/ -
8Q7G 4/6 ECC83 5/9 PYB0 5/
8VEG 3/9 ECC84 6/6 PYSL 5/
6X5GT 5/6 ECC85 7/- PY82 5/,
12K7GT 3/11 ECF80 8/ PY83
I2K8GT 9/~ ECKrg2 7/ U2 9/
12Q7("I‘ 3/11  ECH42 7, U2 /-
123N7GT 5/6 ECL80 6/ UABCBO 5/
1 EF4l 7 UAF42 7
EFd0 4/- UBC4l 8/
EF35 5/~ UBF80 7/
EF36 6/ UCcess 6/
EF8g 4/ UCH42 7/
EFal 2/ UCHS8L 8/
EL41 71 ucLsz 8/
.84 5/ UcL83 10/
Y51 8/ 41 6/
EY86 6/ UF89 6/
UL84 6/3
pzsl . 42 uus 128
KTW61 5/ &
M4 5/ uyal 9/-
DK92 PCC8s  6/- UY4l 5/6
NK 6/9 CCss 719 UY8h 5/6
Postaze Gd. per valve extra. Any Parcel
Issurcd Against Damagze in Transit 6d. extra

Any
Office address. no callers.

.0.1}. Parcel 4/3 extra.

GERALD BERNARD
83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON, N.i6
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resistor in series. Because the latter is normally
quite high the time of discharge is relatively slow.
In this circuit, when the timing capacitor has to
discharge it does so through the output impsdance
of the valve V4, which is 1/gm in parallel with the
cathode resistor and amounts to about 200!!, and
the grid-cathode resistance of V3 under grid cur-
rent conditions—about 1,000¢2., The total resistance
in series with the capacitor is about 1,400, and
discharge is extremely rapid. Flyback thus occupies
only a small fraction of the sweep, even at the
highest frequencies where stray capacitances tend to
lengthen flyback; at the lower frequencies it
occupies a quite negligible proportion of the sweep.

A very fast flyback means that except at the
highest frequencies the return trace is invisible
unless brightness is much increased. Consequently
it has not been found necessary to include flyback
blanking of the trace. On the two highest frequency
ranges the return trace is visible, but at much
reduced intensity. It is considered an advantage
that in fact no part of the complete cycle 1s
irretrievably lost, especially when the number of
cycles displayed is to be counted. If desired. how-
ever, a small capacitor may be used to couple the
anode of V6 to the cathode ray tube grid, when
complete blanking may be achieved. The capacitor
used must have an ample voltage rating, and a suit-
able component can be made by twisting together
lightly a few inches of p.v.c. covered connecting
wire. However, owing to the presence of distributed
inductance and capacitance in the circuit the fiyback
pulse is delayed in arrival at the cathode ray tube
grid, and the first part of the trace itself 1s lost.
This may not be considered a disadvantage, as
there is ample scan in any casc.

Scan Speed

The prototype instrument has eleven ranges of
frequency; within each range the scan speed is
controlled by VR2, a 2:5MQ linear law potentio-
meter. The values of timing capacitor arc are as
follows :

sweeps per second

(approximately)
C3 1.F 2 to 10
C4  0-5uF S to 25
“C5  0-15nF 12 to S0
Cé6 0051F 50 to 250
C7 001nF 200 to 1,000
C8 2,000pF 1,000 to Skl
C9 S00pF 4kl 1o  20k?
C10 200pF 6k to 30k}
Cl11  SOpF 20k to  60ki)
C12 22pF 40k o 200k{)
C13 strays 150k{? to S500k{)

The extra contact on the switch S1 is connected
to chassis direct. When this position is selected
the timebase generator is out of action and an
external timebase generator may be used if desired.
A socket is provided for the timebase generator
output, connected to the slider of VR3, and this
does duty alsc as the input for an external timebase
voltage. For this application the slider should be
turned as for maximum output and the external
generator—if of high impedance—should be
connected to the socket via a cathode follower. The
input impedance at this terminal is about 20012,

PRACTICAL TELEVISION 453

Differential Amplifier

The timebase amplifier VS is a differential
amplifier of the “long-tailed pair” tvpe. As well
as providing push-pull deflection voltages for a
single input, an X-shift potsntial exists at the anodes
which can be varied by altering the d.c. potential of
ovnc of the grids by means of the potentiometer

RS. '

VR4 varies the timebase voltage fed to V53a grid
and this is valuable for expanding the X-deflection.
The un-bypassed cathode resistors R13 and R16
virtually lengthen the grid base of the valves to
about 3V. As the timebase output is about 40V an
cight-fold expansion is available on most ranges.
The required part of the waveform displayed can be
brought to the centre of the tube face by means of
the Y-shift control VRS, providing the degrec of
expansion is not too great.

Physical Layout

The circuits comprising the sync amplifier, time-
base generator and sweep amplifier are built along
one side of the upper chassis so as to bring the
X-amplifier anodes as close as possible to the base
of the cathode ray tube. This avoids excessive
circuit capacitance and minimises the length of
leads which at the higher timebase speeds carry
high-frequency currents and may give rise to
unwanted coupling between X and Y plates of the
tube.

The leads and controls so far discussed and
brought out to the front panel are as follows:

VR1 ...... sync amplification
VR2 ...... X speed

VR3 ...... X expansion
*VR4 ...... X shift

*VR9 ...... brilliance
*VRIO ...... focus
*VRIL ...... astigmatism

S1 ... X range

S3 L. sync switch
*S5 ...... power supplies

Coaxial socket ... X output

Those marked with an asterisk * are d.c. ot
mains frequency items and the length of lead is
unimportant. The remainder carry timebase
frequency currents and the length of lead should be
as small as possible. They should be unshielded
to minimise circuit capacitance but should consist
of twisted flex to carry ‘“go” and *“return”
currents. The exception to this is the case of the
leads to the sync switch, where even the self-
capacitance of twisted flex is unacceptable. The
front panel should not be relied upon for an earth
return except for d.c. controls only. The remain-
ing panel controls are concerned with time and
voltage calibration and the Y-amplifier. These will
now be discussed.

Marker Oscillator

Along the same side of the upper chassis is built
the marker oscillator (V7). Because this generates
high frequencies at considerable voltage its neces-
sary controls on the front panel must at all costs
bz connected by the shortest possible leads. Thus
the valve nearest the front panel on this side is
associated with this oscillator circuit.

In Fig. 2 the portion of the circuit around V7 is
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COMPONENTS LIST

Resistors:
RI

47k0 R30 1000

R2  47kQ) R31 1Mo

R3  IMQ R32 100¢)

R4 100K R33 1750 4W
RS 100kS)  * R34}

R6 2200 W R3S

R7 100k’ R36 %See text

R8  39kQ R37

RO 330kQ R38” 9100 LW 59
RIO 39k R39 18002 IW
RIT 1-5MQ R40 100

RIZ — R4l 5k IW
RI3 2:2kQ R42 2.2k 3W 59 H.S.
RI4 47k R43 100

RI4A 68k IW  R44 |00

RIS 47kQ R45 1002

RI6 22k R46 91002 LW 59,
RI7  470kQ R47 2:2k0

RIS 100k R43  150kO)

RIS 33MQ R4 1k 10W
R20 120k RS0 IMQ

R2l 100k Q RS 470kQ

R22 2200 W R52 470 2W
R23 MO R53 560k ()

R24  2:2kQ R54 560k ()

R25 100k R55 470k ()

R26 5k R56 3-3MQ

R27 22kQ IW  R57 IM

R28 R58 250k

R29 }See‘e"‘ R59  560k(2

All 109, 1W, except where otherwise indicated.

Variable Resistors:
VRI 100k carbon potentiometer
VR2  2:5MQ carbon potentiometer
VR3  50kQ carbon potentiometer
VR4  |MQ carbon potentiometer
VR5  IMQ carbon potentiometer
VR6 50k carbon potentiometer
VR7  22k{} wire-wound potentiometer
VR8  IMQ carbon potentiometer
VR9  250k$2 carbon potentiometer
VRI0O [MQ carbon potentiometer
VRII  2MQ carbon potentiometer
All the above are linear law.
Capacitors:
8uF electrolytic 250V
C2  5pF silver mica
C3  luF paper 150V
C4 - 0-5uF paper 200V
C5  0-I5uF paper 200V
Cé6  0-05uF paper 200V
C7  0-0iuF paper 200V
C8  2,000pF silver mica
C9  500pF silver mica
CI10 200pF silver mica
CIl 50pF silver mica
Cl2 22pF silver mica
Cl13  (strays)
Cl4 0-5uF paper 200V
CI15 5,000pF silver mica
Ci6 0-5uF paper 200V
CI17 5pF silver mica
C18 0-5.F paper 300V
Cl9 0-25uF paper 250V
C20 1,500pF silver mica -
C2i  1,500pF silver mica

Capacitors (contd.):

C22 50pF silver mica

C23  30pF silver mica 2500V

C24 0-254F paper 250V

C25 16uF electrolytic 300V

C26 32uF electrolytic 250V

C27 1,500pF silver mica

C28 0-5uF paper 300V

C29 1,500pF silver mica

C30 1,500pF silver mica

C31  1,500pF silver mica

C32 1,500pF silver mica

C33 0-5uF paper 300V

C34 1,500pF silver mica

C35 5pF silver mica

C36 50uF efectrolytic 12V

C37 100uF electrolytic 12V

C38 0-0ipnF paper 300V

C39 0-luF paper 300V

C40 250uF electrolytic 275V

C41 100uF electrolytic 300V

C42 100uF electrolytic 300V

C43  32uF electrolytic 450V

C44  0-25uF paper 2500V

C45 0-25uF paper 2500V

C46  0-0l1uF paper 300V

C47 0-1uF paper 150V
Variable Capacitors:

TC! 2—I10pF concentric type trimmer

TC2 2—10pF concentric type trimmer

TC3 2—I10pF concentric type trimmer
Inductors:

LI-13 Seetext

Lt4 Smoothing choke 5H 100mA low resistance

LI5S Smoothing choke 5H |00mA low resistance
Transformers:

TI Mains transformer. Tapped primary.

Secondaries: 0-900V 5mA; 0-300V 100mA;
6-3V 2A; 6-3V (tapped at 4V) |A

T2  Heater transformer. Tapped primary.
Secondary: 6:3V 2A
Switches:
St I-pole, 12-way rotary switch
S2  4-pole, 6-way rotary switch
S3  l-pole, 2-way toggle switch
S4  l-pole, 5-way rotary switch
S5  2-pole, 3-way rotary switch
Valves:
VI 6AKS V9  EF9!
V2  EA50 VIO EFi84
V3  EF9I Vil EFi84
V4  ECC82 VI2 EFI84
V5 ECC84 VI3 Neon 210—250V
V6  6AKS Vi4 EYS5I
V7  ECCS8I vi5 VCR97
v8  ECII
Rectifiers:

MRI, 2 Silicon power rectifier 500mA 1,000 ¥
p.i.v. (E250C50)
DI OA8I| germanium signal diode
D2 OAB8I! germanium signal diode
Miscellaneous:
Two coaxial sockets. Two terminals. Valve-
holders: five B7G: six B9A; onc B3G.
Lampholder. Panel-mounting holder for neon
tube. Base for c.r.t. Perspex sheet 6}in. square.
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shown enclosed in a screening can and in the proto-
type it was found possible to construct the whole
marker oscillator, including valve socket, on the lid
of a small tin (actually a salted peanut tin) secured
to the chassis. The tin itself then formed the
removable screen. The most thorough isolation of
this circuit from the rest of the wiring proved
necessary and hence not only is the circuit screened
but all the leads for power supplies—including
heater wiring—as well.

The oscillatory voltage from this unit, used to
modulate the cathode ray tube beam current, is
carried to the tube grid through a section of coaxial
cable; the outer braid is earthed at only one point,
as close to the oscillator circuit as possible and
actually on the valve socket itself. Certain leads
cannot, of course, be screened effectively; one of
these is the wire carrying a timebase pulse from
the anode of V6, where the capacitance of even a
short length of coaxial cable would distort the pulse
unacceptably. Here a short lead is necessary, well
separated from any other connecting wires.

The operation of the circuit is as follows: V7b is
a cathode-Hartley oscillator whose frequency of
operation is determined by the value of inductance
(L1 to L3) switched into circuit by means of S2a
and S2b. The valve V7a is a cathode follower
whose cathode resistor (2:2k(} shunted by a 1 ,500pF
capacitor) is attached direct to the “live” end of
the tuning inductor in circuit. If the grid of V7a
is at such a potential that the valve draws anode
current, cathode follower action takes place across
the tuning inductance and very heavy damping is
imposed on it—sufficient to prevent oscillation.
Also the “live ” end of the tuning inductor is held
at very near earth potential.

On applying a positive pulse to the grid of Vé
a negative pulse of increased amplitude appears at
the grid of V7a. This cuts off the valve V7a and
the damping resistance in its cathode circuit is
immediately removed. Oscillation now begins with
the transfer of energy from the inductor to its
tuning capacitor on the first half-cycle. Oscilla-
tions thus begin with practically full amplitude and
always start in the same phase.

If this were not arranged and the oscillator
allowed to start in random phase the markersi
produced would not occupy the same position on
each trace; except by luck they would not be seen
at all. The same would apply in the case of a
continuously-running oscillator whose output to the
cathode ray tube was “ gated ” by a timebase pulse.

Pulse Shaper

The pulse shaper and amplifier Vé is direct-
coupled to the screen of the Miller sweep generator
whose screen generates a negative pulse on flyback.
The capacitor C17 ensures only that the steep
leading edge of the pulse is not lost, while the d.c.
connection provides that when there is no screen
pulse the grid of V6 is clamped to very nearly earth
potential. The anode and screen load resistors are
such that during the screen pulse V6 is cut off and
this ensures that a pulse of constant amplitude is
passed to the grid of V7a.

Because V7b is driven hard its output waveform
is not sinusoidal but very peaky—ijust the sort of
wave needed for use as a time marker. On arrival
at the grid of the cathode ray tube the varying
potential causes a variation in beam current which

PRACTICAL TELEVISION

455

in turn alters the brightness of the trace. Since the
marker oscillator always starts at the beginning of
the trace in the same phase the trace appears to be
composed of a series of dark and light patches; the
bright dots represent the tips of the modulating
wave and are therefore separated by the time
interval corresponding to one cycle of the wave.
In Fig. 6 the diode D2 is so arranged as
to conduct when the grid potential approaches
that of the cathode. With the components specified
the diode conducts before the grid voltage becomes
positive and so the tube is well protected from
damage.

Inductor Details

The inductors L1 and L2 are wound on the same
former to conserve space. This is a bakelite tube
2:4in. in length and ¢%in. diameter—the inner
former of a popular type of cannced assembly widely
obtainable.

L1, the lMc/s oscillator coil, consists of 150
turns of No. 40s.w.g. enamelled copper wire in
three layers of 53, 50 and 47 turns respectively.
The cathode tap is at 53 turns from the earthy end
of the winding. A dust iron slug is used for
trimming and a fixed capacitor of SOpF for tuning
is connected across the whole coil. This winding
is placed near the bottom of the former.

L2, the 100kc/s oscillator coil, consists of 1,600
turns of the same wire, pile-wound between cheeks
+in. apart. This winding is tapped at 300 turns
from the earth end. A tuning slug and a capacitor
of 200pF are provided. L2 should be situated on
the former as far away from L1 as possible.

For L3, the inductor for 10kc/s, a different
technique has to be used in order to economise in
space. A few laminations from an old speaker
transformer were selected; they measured 2%in. x
ain. x 0-32in. Five such strips were cut up into
three of equal size except for one of double length
which was drilled with a gin hole and bent over
at right-angles for mountmg Jpurposes. Thus a
stack of 14 laminations about #in. x ¥in. x 3in. was
obtained.

On this stack was mounted a pair of end cheeks,
the whole was dipped in a solution of shellac in
methylated spirit and allowed to dry thoroughly
(this took over 24 hours) before winding the coil.

Then 1,600 turns of No. 40s.w.g. enamelled
copper wire were wound on, tapped at 400 turns
from the carthy end for the cathode tap. With the
laminations used a capacitor of 0-001:F was found
to give a close approximation to the frequency
required, with a final adjustment (arrived at by
trial and error) by an extra capacitor, nominally
820F, in parallel.

The constructor will need to experiment a little
in this circuit. The keen ear can arrive at pre-
cisely the television line frequency of 10,125¢/s by
direct comparison with a synchronised receiver.
This is only 1}+9% in error and may be sufficiently
accurats.

If the ear is not sensitive enough a synchronised
TV receiver can be used in any case, by feeding a
little of the oscillator voltage direct to the cathode
of the picture tube and adjusting for zero beat as
seen on the tube face. This calibration is the most
difficult in practice and the full drill for all ranges
will be given in detail later.

CONTINUED NEXT MONTH
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The First of a New Series of Informative Articles

F recent months colour television has leaped
O into the headlines and the various happenings

concerning the future of television broadcast-
ing have made it fairly clear that colour television
is at long last past the horizon. Now that the
number of lines to be used in the future has been
fixed, coupled with 625-line u.h.f. tests by the BBGC,
we have at last something definite on which to base
colour television. Colour test transmissions by the
BBC on 625-line u.h.[. are already in hand and it
is unlikely to be long after the start of the regular
625-linc u.h.f. transmissions in 1964 that colour
will also start on a fairly regular basis.

At the time of writing there are two feasible
systems, cach using the tricolour shadow mask
picture tube, one called the NTSC system—devised
originally for the American 525-line system but
later modified for British 405-line and 625-line
working—and the other the SECAM (or Henri de
France) system. SECAM stands for ‘sequential
and memory >, while NTSC stands for ‘“ National
Television Systems Committee”. The NTSC
system was developed in America and was first
demonstrated at the end of 1953. It was subse-
quently adopted in America and has since been in
operation for about eight years.

The SECAM system transmits the same basic
information as the NTSC system but there are
various differences in detail between the two. For
example, the SECAM system transmits two signals
of colour information in alternate line periods, using
a delay system at the receiver to “ hold ” the first
colour information until the second arrives, while
with the NTSC system two signals of colour infor-
mation are transmitted simultaneously and these
are extracted independently by a rather special kind
of detector in the receiver.

These features will be considered at their proper
time but at this stage it is prudent to have in mind
that there is not a great deal of difference between
the two proposed colour systems, a factor which
makes it possible to review both systems within the
compass of this serics of articles.

Bird’s-eye Picture

It has been uttered—rightly or wrongly—that
colour television is extremely complex. A lot
depends, of course, on whether you are going to
design and make a colour receiver, invent a new
system or just set up a colour set and keep it in
good trim. That there is more to it than black-and-
white television (called  monochrome ” as distinct
from ““colour ”) is not denied, but in the author’s
opinion colour is really an extension of the mono-
chrome principles (see the previous series, * Prin-
ciples and Practice of Television ”, commencing in
October, 1962, issue of PrACTICAL TELEVISION) with
a few new ideas thrown in, and as such it is not
necessarily any more complicated than monochrome,
once the additions and the new ideas are fairly well
understood.

There is, of course, the extra complexity of the
theory of colour itself but, generally speaking, any
experimenter, enthusiast or service technician who
is keen to advance and who has a fair knowledge
of the workings of the monochrome system can
gain an understanding of colour television funda-
mentals—at least sufficient for setting up and
servicing commercial models—without excessive
brain fatigue and without getting too bogged down
in theory and mathematics.

The first two articles of this series will give a
sort of bird’s-eye picture of the present state of
the art as a whole while also guiding the reader
along the road of colour theory; later articles will
have greater emphasis on detail and will “look”
at some of the circuits of modern colour receivers.

Basic Colour

The basic difference between a monochrome
receiver and a colour receiver can be stated briefly
as follows: the monochrome receiver gives the
scanning spot on the screen of the picture tube an
instantancous brightness value, this being directly
governed by the brightness of that part of a picture
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element under the scanning spot of the camera
tube; the colour receiver gives an instantaneous
colour value as well as a brightness value. In effect
then, a colour receiver has all the atrmbutes of a
monochrome set plus features to bring in colour.
It is nice to know that a colour receiver is pretty
well the same as a monochrome set up to the vision
detector. This is because a colour receiver has to
be “ compatible ”. That is it has to be able to give
a picture in black-and-white from a monochrome
transmission, but more about that later.

It is obviously impossible to have all the colours
of the rainbow immediately available on the screen
of the colour picture tube. Like the artist a colour
receiver has to mix two or three colours to secure
the precise shadc or hue required.

Without being too scientific, almost any colour
of any “saturation” can be created from the three
“ primary colours ”, which are red, green and blue.
These are the real primary colours and they must
not be confused with the so-called * artist’s primary
colours ”, which are yellow, blue and red or, more
correctly, yellow, cyan (bluish hue) and magenta
(reddish hue).

The term * saturation ™ refers to how bright the

Screen

Red o T N

projector

Green

?%Iue projector |

Fig. I—If lights of the three primary colours are

projected on to a common screen, white light is

produced. Note thot colours are mixed additively in

this way, as distinct from colour filters interposed

between a white light and the eye, when a colour is
subtracted from white light.

BY G. J. KING

colour is displayed. A saturated red, for example,
is a very bright red which can be made no brighter
in terms of actual colour. Now if white is added to
a saturated red it becomes ‘desaturated” until
eventually it is totally desaturated by the addition
of so much whitc and ends up as white.
Remember, though, that the process of saturation
or desaturation does not alter the hue.

Since any colour can be produced from the
three primary colours, it follows that white light
can be split up into a spectrum of component
colours of varying wavelengths. Conversely, the
same colours added together will produce white
lighr White light can be split by an optical_ prism,
as is well known, and if a similar prism is used
to combine the colours so obtained white light is
again produced. It will probably be recalled .that
a prism produces not only the three primary
colours but also a wide range of colours of the
full spectrum. The theory of this need not worry
us unduly, for all we need to know at this time
is that the three primary colours alone, provided
they are combined in varying proportions, can
be made to reproduce the widest range of colours
for all practical purposes. This is clearly revealed
in colour photography, which today is almost -one
hundred per cent, but colour television can be
equally as good as high class colour photography.

Colour Mixing

At this stage it must be made perfectly clear
that there are two distinctly different ways of
mixing colours. One is by adding them together,
as it were, and the other is by subtraction—that
is, %ubtractmg a certain colour from white light,
to give a final required colour.

The most obvious way of adding colours is by
projecting coloured lights on to a common screen
so that the areas of colour overlap. Fig. 1 shows

. how this can be done and that when the three

primary colours are added the result is white light
on the screen.

When red and green lights are added, the result
is vellow (Fig. 2), with green and bluc we get
cvan and with bluc and red we get magenta
(FFigs. 3 and 4). The three resultant colours are
called “complementary colours”.

Those with memorics of water-colour paint
mixing will know that a mixture of red, blue and
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Green projector Screen —

Fig. 2 (above)—The addition of red and green lights
gives the complementary colour yellow.

Green projector Cyan light _\

E

Blue projector Screen —

Fig. 3 (above)-—The addition of green and blue lights
gives the complementary colour cyan.

T e—
~ —
~ Regy, S
~ Cam
\ —
P
. - Bwe be_a ______
Blue projector Screen—

fig. 4 (above)—The addition of red and blue lights
gives the complementary colour magenta.

green paint certainly does not produce white paint!
Also that mixing red and green paints do not pro-
duce yellow. The reason for this apparent con-
fliction arises, as already mentioned, from the fact
that there are two basic systems of colour mixing.
The additive system is concerned with the mixing
of light sources, and is the system used in tele-
vision, while the subtractive system (which
includes the mixing of paints) interposes a colour
filter between the light source and the eye, thereby
subtracting from white light. Although sub-
tractive mixing is not suitable for colour television
(not yet anyway) it will, nevertheless, be looked
upon briefly for the sake of completeness.

By the interposition of a colour filter, as
described, certain colours are subtracted and the
cye sees what remains. Consider a yellow filter—
a colour which is complementary of red and green
(Fig. 2)—held between a white light and the eye

PRACTICAL TELEVISION
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(Fig. 5). This filter obviously passes red and green
but blocks blue. The eye thus sees yellow.
Similarly, a magenta filter—whose complementary
colours are red and blue (Fig. 4)—will pass red
and blue but block (or subtract) green, thereby
passing on to the eye red and blue which add to
produce magenta, as shown in Fig 6.

This process can be continued by interposing
two or three filters. In Fig. 7 (for exampble, a
yellow and magenta filter are used, the first cutting
off blue and the second cutting off green from
yellow, thereby passing only red to the eye. The
process is continued to its logical conclusion in
Fig. 8 with three filters, the yellow one cutting
off blue from white light, the magenta subtracting
green from yellow leaving red and the cyan filter
subtracting red from red, thereby cutting off all
light and leaving black.

Black and White

The lesson here, then, is that when the three
primary colours are added we get white light and
when they are subtracted we get black. As a final
example, if a blue filter is laid upon a yellow,
the light penetrating the two filters will be green
(subtractive) while if a yellow light is mixed
additively (by projection) with a blue light, the
result is white. This angle should be remembered,

Yellow fijter Red 3
sie,
Blve .. oo Q’
S e T m
Red _f—""=ciden Sun
T White
- Green tight
Eye sees Filter subtracts
Red + Green Blue from white
= Yellow tight

Fig. 5 (above)—A yellow filter passes the primaries
red and green, but subtracts blue,

Fig. 6 (below)—A magenta filter passes the primaries
blue and red, but subtracts green.

Eye sees Filter subtracts
Blue + Red Green from White
= Magenta light

since yellow being made up of the red and green
primaries, which together with blue, give white
light! This technique is adopted in colour tele-
vision as we shall see later.

Before going away from colour mixing it should
be noted that when we add paints and inks we
get an action similar to that of colour filters.
Yellow, for instance, appears yellow because it
absorbs blue light and thus reflects red and green
which add (Fig. 2) and give yellow.

Remember that since a colour is absorbed it is
cffectively subtracted, so the mixing of pigments
is a subtractive process. When two pigmeénts are

D kil

2 L3I
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mixed we get an cffect similar to that with colour
filters. For example, a mixture of yellow and
magenta would appear as red (see Fig. 7) since
these colours absorb both blue and green, thercby
leaving red. These two systems of colour mixing
are often not fully understood when launching out
into the realm of colour television and thus cause
confusion.

Colour Triangle

One cannot get far in colour television without
commg up against the colour triangle (I*xg 9.
This depicts the so-called “trichromatic” method
of colour synthesis graphically, as ecvolved by
Maxwell. The sources of the three primary colours
arc placed at the corners of the triangle. Owing
to the addition of the primary colours the com-
plementary colours are formed along the three

Magenta Yellow
filter —__ filter
_____ Blue
Red e — T
g
Red ____qu_'—“’ - TGreen
- e —
— " Green
Eye sees ~
Red

Filter subtracts
Green from Yellow

Filter subtracts
Blue from White light

Fig. 7 (above)—
to the eye.

Fig. 8 (below)—With filters of the three complementary colours all

light is subtracted.

Cyan Magenta Yellow
filte~ filter__ filter
~
.. --Blue
Red || Reda——"
Red 4-—//’ —”é—ree\"
~Green
Eye sees

Black
Filter subtracts
Green from Yellow

Filter subtracts
Red from Red

B it

Sy
= N

With magenta and yellow filters only red light is passed
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Green

Fig. 9—The Max-
well colour tri-
angle — see text.

Blue Magenta Red

vertices of the triangle (which,
incidentally, is equilateral).

The actual brightness of any
component ranges from zero along
sun the opposite side of the triangle to
maximum at the vertex and is
measured perpendicularly to the
opposite side. The point
represeating  white lies at the
exact centre of the triangle, and
this is the desaturated state of all
the colours, as previously defined,
remembering that the saturation
of any colour is governed by how
much white light is mixed with it.

It should also be remembered
that the hue is not changed of any
colour by adding white light, and

N, s
<N ]
;,:_:;O: that towards desaturation the

colours diminish from brilliant to
oo pale or pastel shades: this means
that the “energy” of the colour
itself is reduced. We shall have
more to say about light energy
next month.

Filter subtracts
Blue from White Light

SERIES TO BE CONTINUED

HAVE YOUR MAGAZINE
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
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v OLOUR Causes Head-
‘ aches ™ could be a mislead-
ing headline. When colour
first became a practical proposi-
tion in the cinema, a prominent
non-teetotal British film director
was asked by journalists his
opinion of colour cinematography.
“Colour? ”, he answered,
can't be bothered. There are
enough headaches in Black and
White! . The journalists
apprecxatcd the double response
and the headache hcadlines duly

appeared.
They are likely to appear
again, this time for television

becausé the problems of produc-
tion, colour coding, line
standards, bandwidths, network
distribution, transmission and
colour receiving sets, are far more
complex here than in any other
country in the world.

That is our handicap for
pioneering  the first  public
television service, before world
line standards were decided.
This is a risk the pioneer
has to take. Colour television is a
practical proposition, especially
for the countries that waited a
while  before  starting their
services. The headaches are
British headaches.

Royal Wedding and Colour

Colour films at the cinema ot
the Royal Wedding were most
impressive. By comparison, the
BBC and ITV direct transmis-
sions and videotape replays, were
visually anaemic. And vyet the
elaborate camera coverage of both
organisations was excellent, and it
is hard to decide which gave the
best coverage. On the whole, my

"PRACTICAL TELEVISION
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A MONTHLY COMMENTARY

Underneath the Dipole

vote would go to the BBC, not
especially for the visual side, but
because of the superb commentary
by Richard Dimbleby.

Mr. Dimbleby has been
criticised in the past for being
slightly pompous or unduly
reverent on Royal occasions
(a criticism with which I dis-
agree), but this time he
certainly tempered his colourful
descriptive comments with some
delightful off-the-cuff asides of a
most informal character. This
was an occasion on which “Auntie
BBC” rccovered a little of her
soiled reputation. (Later on the
same week., she lost it again when
irresponsible  references  were
made about Royal Weddings in
another programme.)

By comparison, the ITV com-
mentators seemed overawed and
slightly unsure of themselves. I
would like to have heard
Dimbleby’s rich colourful descrip-
tions over a colour television
broadcast.

The Golden Rose

The Golden Rose Television
Festival has come around again,
and with it the migration of tele-
vision critics, personalities, pro-
ducers and directors to Montreux.
Britain was not so lucky this
time, though the BBC’s entry, the
Michaecl Bentine Show " It's a
Square World V', was very well
received.

Entries were received on tape
of wvarious standards, on 35
and lémm film, and on 35mm
film photographed with television
techniques. I haven't heard of
any photographic tele-recordings
being shown, though the BBC
have achieved a high technical
standard in this very difficult
process.

One must admit that, with few
exceptions, there is  serious
degradation of quality when
transfers are made from videotape
to film, and few companies like to
chance this method in competition
at Montreux with direct film-
ing. “TWTWTW ” was reccived
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with yawns, and some foreign
critics were frankly puzzled by the
tone of the show. However, an
American version called “ What’s
Going On Here? ” has recently
appeared on television in New
York, featuring a number of
young English satirists at present
in that city. It is not a pleasant
thought.

A.T.V. Drama

Associated Television have long
been noted for *“ Sunday Night at
the London Palladium” and
dozens of other television produc-
tions of a light character, includ-
ing shows produced on the stages
of the old Empire music halls at
Wood Green and Hackney,

Lately they have been winning
themselves a high reputation for
taut drama, mainly the result of
the association of A.T.V. with the
famous theatrical firm of H. M.
Tennent Ltd. Some TV plays that
emanated from Tennent’s tended
to lack the slickness and polish
of similar shows from the BBC
or A.B.C’s Teddington Studios,
and the subject matter seemed to
line up more with the specialised
tastes of the smaller London
theatres than with the popular
mass TV audience. On the whole,
TV audiences are “ square * about
plays, inasmuch as they are bored
by aimless chatter and an incon-
clusive ending. That phase has
obviously ended, for we have had
several slick crime dramas in
quick succession which stood
comparison with the best on tele-
vision.

A typical “rtaut” play was
“ Double Stakes” by Victor Can-
ning, a 90-minute (less com-
mercial breaks!) drama of steadily
increasing tension which must
have kept a lot of viewers on the
edge of their seats. An ex-convict
ex-actor comes out of prison,
determined to keep to the
“straight and narrow ”, but, fail-
ing to find work, falls once more
into crooked company. His like-
ness to the manager of a Bond
Street jewellers’ shop prompts the
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head of a gang to groom him as a
“stand-in ” for the manager. He
is coached with all modern aids
(including photographs, films and
tape recordings) to give a life-like
imitation of the manager, suili-
cient to fool the commissionairce,
the cashier and even his own
secretary. It has all the signs of
being a perfect crime, with
thousands of pounds’ worth of
diamonds and jewellery as the
prizec—until a number of litile
things start to go wrong, culmin-
ating in his being shot in mistake
for the genuine manager.

Nigel Davenport played the
dual roles of rcal and phoncy
manager with great skill, and
ingenious mcthods were used
to cover the few scenes in
which both of them (or their
bodies) were in the same scene

together.
This tense play was not
“without humour, mainly intro-

duced by the manager’s secretary,
played by Joan Sims. Direction
was by John Hale and sets by
Patrick Robertson—both being
first-class, and the camera work
and technical qualities reached a
very high standard.

Drama ’63

AT.V’s Drama ’63 series is
keeping up the pace, too, even
though the subject matter some-
times reverts to the ovcrworked
theme of the teenage layabouts.
“The Freewheelers ”, a well con-
structed original play by Giles
Cooper, was skilfully produced by
Dennis Vance. It started off as a
rather unpromising story of the
irresponsible behaviour of a group
of eight teenagers, who “ borrow
cars for fun for point-to-point
racing from London to provincial
towns and back.

The plot thickens when
their game s discovered by
a young thief just out of prison,
who quickly realises its potentiali-
ties for his own purposes. The
tension rises as he turns the car
borrowing “ game” into a source
of supply for regular car thieves,
but, inevitably, the whole scheme
comes to grief and brings home
the moral.

Television plays like these
productions from A.T.V.’s magni-
ficent  Flstree  Studios, must
have a very wide appeal, not only
in this country but all over the
world. They were both vidcotaped
and, T presume, will be trans-
ferred on to 35 or 16mm film by
telerecording for export. Dity!

PRACTICAL TELEVISION

Very few telerecordings really
measure up to the quality of the
original videotape recordings on
405 lines, and the cost of repeat-
ing the show on tape for 525 lines
for U.S.A. and Japan, or to 625
lines for the rest of the world
must be prohibitive. In the mean-
time, American television play
producers concentrate their
cnergies to putting their product
directly on to 35mm film, and arc
able to supply 35 or 16mm film
prints to TV stations everywhere.

“I’m Not Stopping”

The BBC's drama department
presented a Sunday night play by

Ronald Ayre which had the un-
attractive title of “I'm Not
Stopping 7.

After about 20 minutes of

viewing, I had the violent urge
to take the advice proffered in
the title and switch over to
the other channel, but I stayed
to the bitter end. “I'm Not
Stopping ” was set in a Yorkshire
mining village threatened with a
shut-down of some of the pits in
the neighbourhood. The reactions
of the miners to the prospects of
redundancies and the build-up of
suspicion and distrust between
the men who are laid-off and
those who arc retained, should
have made strong drama. It was a

promise unfulfilled. Beautifully
played and photographed, the
drama failed to retain one’s

interest because of inconsequential
dialogue and poor sound. Pari of
the time I spent trying to find
why my receiver had lost “top”
on the sound, but when the next
item came on, it was crisp enough
without adjustment. It must have
been a decad loss for intelligibility
on the many modern TV receivers
which have tiny loudspeakers
around the side or back of the set,
wasting weak sibilants in the folds
of a curtain.

The Shape of Studios to Come

A number of magnificent tele-
vision studios have been built in
Britain during the last three or
four years. World travellers who
have seen the best studios In
America, Japan and Europe say
that our studios are well ahead of
all the others in both design and
equipment. Even before the
introduction of colour television,
colour influenced to some extent
the shape and design of new
television studios, particularly as
regards the height and the ventila-
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tion systems. As with colour
photography in film studios, a

great deal more light is required
which brings with it a great deal
more heat. That is onc of the
reasons why there seems to be a
lot more clearance height between
the floor and the lighting grid.
With over 90% of television set-
tings and scenery no higher than
about 10ft, the clearance of 30ft
or more seems excessive, requir-
ing very long telescopic suspen-
sions or other supports for lamps.
With the intense heat dissipated
by the lights, the extra space
enables it to rise and keeps the
temperature reasonable at ground
level.

Studio Utilisation

Studios have te cope with
widely differing requirements,
particularly as regards acoustics.
Musical shows require a fair
amount of reverberation, unless
playback is used of music sessions
recorded in special music studios.
Plays require studios with as little
reverberation as possible.
Audience  participation  shows
require seating and plenty of
exits. Some settings with stair-
cases require wells or tanks in the
stage, which can be utilised for
such staircases or for water effects
—but the smoothness of the floor
is usually considered to be of
greater importance for rolling the
cameras about, and stage tanks are
mainly confined to film studios.

The high utilisation factor
of television stage space leaves
little time for the actors to
rehearse in the actual settings of
a play. Rehearsals are carried out

elsewhere, until the final re-
hearsals. For instance,  walk
throughs ” and early rehearsals of

* Coronation Street” take place
from Monday to Wednesday each
week. On Wednesday night, all
the sets are erected on one of the
Granada stages at Manchester.
Final and lighting rehearsals on
the sets occupy Thursday and
Friday morning, and on Friday
afternoon two half-hour episodes
of *“ Coronation Street” are
recorded on videotape. The set-
tings are * pack-struck ’—dis-
mantled—during Friday night,
and are stored away in the scene
dock until the following Wednes-
day night. Settings do not remain
standing for weeks on end. Stage
space is too valuable to use for
Iengthy rehearsals. A good utilisa-
tion factor is the objective of the
studio managements.
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SIMPLE SOUND-ONLY

TV RECEIVER

By H. Russell Jones

ANTING to record the BBC Saturday
morning stereophonic transmissions, a
simple and cheap way of dealing with the

right-hand channel, which is transmitted on the TV
sound frequency, was sought. The left-hand channel
(on BBC Third programme) was adequately
covered by a Quad v.h.f.-[.m. receiver, but the
sound output from a very ordinary TV sct left a
good deal to be desired.

As the writer lives only about five miles (as the
crow flies) from the Wenvoe transmitter, before
going to the trouble of trying a number of
complicated circuits, a straightforward semicon-
ductor diode detector circuit was tried. Results were
entirely satisfactory. So much so that apart from
the stereo recordings (which on a Tandberg Stereo
6 Recorder at 33}in./sec are first-class) the receiver
has been incorporated in an all-purpose amplifier
and fed to a separate loudspeaker
system for musical items on TV.

The Circuit

The theoretical diagram is shown
in Fig. 1 and a practical layout in
Fig. 2

July, 1963

COMPONENTS LIST

R1 100k Q2 W

Ci 10pF ceramic

VCI 20pF air-spaced variable
VC2 |5pF air-spaced variable
DI Crystal diode

B see text and Fig. |

Miscellaneous:

Aladdin  miniature former
with adjustable core (Blue).
Two insulating pillars, 2in.
high. Two-way terminal block.
Length of 20s.w.g. tinned
copper wire. Plywood, hard-
board or Paxolin for base and
supports.

The Coils

The coil turns are given for the Wenvoe fre-
quencies (vision 66:75Mc/s, sound 63:25Mc/s) and
may require adjustment for other BBC transmitters.

—continued on page 467

6 turns, 16 swg. enamelled copper wire

Crystal diode
o]l

~ -

+

= Coaxual
output
VC1 to,
vision 20pF % amplifier
rejector - R1
Lz 7— 100k
" vca |C!
5 turns, t”dia. 15pF  |10pF
air spaced,
12 swg. bare
copper wire

Fig. 1—The circuit and coil winding details.

Fig. 2—The component layout diagram.

2" high Tuning coxl 15pF tuning capacitor
insulating 5 turns, 1“dia mounted on wood side
pilars 12 sw.g. bare pieces 2} high

|

. Copper wire

Apart from the “Aladdin” former,

named components are not speci-
fied—for a very good reason. They
were obtained 1rom the writer’s
junk box and one item is at least
40 years old! However, any
reputable brand of component of
the values shown will suit, but
there may be slight difficulty in
obtaining the exact type of variable
capacitor actually used for the
rejector circuit. Any miniature

Insujated
tunin
spindle

Aerial
terrninal

variable capacitor of about 20pF

will, nevertheless, serve, but the
layout may not be so compact as
that shown.

JCoaxial jead
i to amplifier

WwWWwW americanrad

6 turns of 16 sw.g. enamelled
wire on Aladdin’ miniature
former

20pF varlable capacitor
vision rejector
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CIRCUIT PRACTICE AND
DESIGN PRINCIPLES FOR

PRACTICAL TELEVISION

463

0SCILLOSCOPE -
TIMEBASES

Historical circuits, starting with the simple “neon-flasher’ are described BY -
to show the gradual improvements made as new circuits were invented. M. L. MICHALIS
Those of the enormous variety of modern circuits which have reached any T -
great degrec of usefulness and popularity, are then selected for full
discussion, largely ignoring those which remain mere curiosities without
great practical significance. In this way, it is hoped, this article will
present the reader with the informaiion enabling hin to design and build
Ins own oscilloscope-timebase circuits and 10 understand their functioning

thoroughly.

IG. 1 gives some information on current build-
F up in a cotil, for comparison with the analogous

process of voltage built-up on a charging
capacitor. In Fig. 1(a) the ultimate current, V/R
amp, is reached cxponentiallv, iec. after a time
very much greater than the characteristic time of
L/R seconds. If we leave the switch closed only
for a wery short time compared to L/R, then the

remain on the small initial portion of the exponen-
tial rise, which is virtually linear as required.

The arrangement in Fig. 1(b), dealing with the
analogous case of a charging capacitor, again builds-
up the ultimate voltage on the capacitor in an
exponential fashion, reaching it after a time very
long compared to the characteristic time-constant
of CR seconds. Leaving the switch closed only for

final current is nowhere near reached, and we a time, small compared to CR scconds, again

L Final current IF = % amp Final voltage = V volts
Q2 22yl ccoemcm e
=5 IF| ! =2 3V ‘
o ' |
1 [ |
£ ! 7 '
& 1 =2 :
E ! 5 !
= 1 g i
o ‘ =
o i ] !
' Q T
H © 1
1 ] © 0 t
1 1 1 1
0 L ! |
@ ! L 0 CR
R Time = ! seconds Time em——
. - seconds e
Time for which /Tlme for which
switch is closed ———————Small compared to switch is closed
Lﬁ or CR respectively
D o :
Switch Switch
R 4
Ohms Ohms
Sawtooth voltage
Battery Sawtooth current Battery (initial linear, buid-up)
V volts (Initial linear build~up) Vvofts
L
C
Henry Farad
— L
(a) (b)

Fig. l(a)—Shewing the exponential build-up of current in an inductance: (b)—showing the exponential build-up
of voltage on a charging capacitor. These arrangements form the basis of all timebase circuits for magnetic
deflection and electrostatic deflection c.r.t.’s, respectively.
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confines us to the practically linear start of the
exponential rise.

All practical circuits must then arrange to open
the switch and to discharge the capacitor as fast as
possible (flyback) in preparation for a new cycle,
after a charging time short compared to the CR-
time.

Apart from mere description of all the various
circuits devised to perform these functions in
practice, the theme of this article will remain right
through to point out in each case the charging
capacitor and its charging resistance, and measures
taken to improve performance, i.e. to increase
linearity over larger output amplitudes, in each case.

The ““Flashing Neon’’ Oscillator

The simplest *“switch™ for the circuit of
Fig. 1(b) is a neon tube, as shown in Fig. 2(a).
Here the supply voltage is permanently connected,
and charges the capacitor exponentially until the
striking woltage of the neon is reached, usually
about 150V. The discharge then commences in the
formerly extinguished tube, and represents a virtual
short-circuit across the capacitor C. This causes
rapid discharge of C, without any need to discon-
nect the supply voltage, as this supplies current
through the high resistance R much slower than
the neon draws current from C when struck.

However, the neon cannot discharge the capacitor
anywhere near completely, extinguishing again at
the so-called “extinguishing voltage ”, only slightly
less than the striking voltage. As soon as jt has
extinguished, exponential re-charge through R takes
place again, until the striking voltage is reached
once more, Fig. 2(b) shows these relations clearly.

Provided that the supply voltage (would-be final
voltage in the absence of a neon-tube) is at least
twice the neon striking voltage, the actual sawtooth
excursions between striking and extinguishing are
limited to a small portion of the whole exponential,
i.e. contain a virtually linear rise of voltage with
time, as required.

It should be noted that any small portion, at any
position on an exponential capacitor-charging curve,
represents virtually linear rise. The selected portion
need not be at the very start, as shown here.

However, one great disadvantage of the simple
neon-timebase is already clear from Fig. 2(b). The
available output amplitude is very small, because no
neon tube has a very great difference of voltage
between strike and extinguish. Amplifiers are thus
required subsequently, and a relatively high h.t.
_supply voltage is required. Also, linearity,
especially after amplification, is by no means perfect,
as no correcting devices at all are used.

Thus one never finds this circuit in any form in
modern oscilloscopes, though it is still frequently
employed as a very simple test-oscillator for audio-
amplifiers, or as a visual time-interval indicator by
means of placing the neon-tube on the front panel
of the apparatus, so that the flashes during the
regularly repeated flybacks are visible.

Frequency Limitations

There is a further, more subtle rcason which
renders the neon oscillator relatively uscless for
modern oscilloscopes. If we look at the anode
characteristic curve (shown idealised) of a typical
neon tube, Fig. 2(c), we see two important regions
of current-magnitudes. The region between A and
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B involves negative anode resistance, because it
shows increasing current with decreasing voltage;
it is consequently unstable and promotes oscillation.
The region between B and C is normal, and pro-
motes stabilisation rather than oscillation.

It is thus necessary to keep the would-be operat-
ing point of the neon within the region A, B. In
other words, the value of R must be sufficiently
large to draw a current, if connected straight across
the h.t. supply, not exceeding point B. Otherwise
the neon will simply strike once the capacitor has
charged enough, and remain struck with a current
between B and C, without oscillating, because R is
bringing new charge as fast as the neon removes it,
and no flyback is then possible.

To increase frequency, we must reduce both C
and R, to speed up the charge time dictated from

O
HT+ ﬁMMNL Sawtooth
200V to output
400V voltage
Neon tube
HT-
O
//,
e Would-be tinal voltage = HT voitage . _
e cewae
Neon tube strikin Lo’
3 voitage (approx.150V) '.'
<
)
>
(=
S
‘g
@
&
S [ Neon tube extinguishing voitage
(approx.125V)
(6) Time
=
]
[
a
2
&
17 Stabnllsatlon
< ange
T
S
4]
[
P
=]
§
o -, S
3 Oscillation
range
S St !
} | ‘
1 1)
1 1
1 |

Extinguishing and Striking
operating voltage voitage
(c) —
Voltage across neon tube
Fig. 2(a)—The simple flashing neon timebgse.

(b)—The output waveform of the neon-timehase.
(c)—The anode characteristics (idealised) of a
typical neon tube.

www americanradiohistorv com


www.americanradiohistory.com

July, 1963
2%g$ a R Saw:oot'h
o output
400V voitage
[ Mercury vapour
< -r ' triode
(Thyratron)
HT-
O
Grid bias (approx. —10V) r
3 (a) A

Fig. 3(a) (above)—The basic Thyratron timebase, with
the output waveform shown in (b) (below).

[ ——/oL dimbebfiinallvollagei= Hivo i age
Striking voltage
(150V-200V)
m |[pEeTeeeeeeses -
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=
g
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kv
T
a
]
(9] ]
[/~ Mercury de-ionising voitage (10V=20V)
—_—
{(b) Time
HT+
400V /R (pentode)
v
—— Screen | Grid -
—-—— az voltage a2 bias
——— supply ‘l supply
Sawtooth
output voltage
®
- ———— ‘\Mercury vapour
C e triode
. (Thyratron}

[

8rid bias (approx. =10V}

(a) W//;
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their product. C cannot be less than the circuit and
tube stray capacities, and we have seen that R
cannot be less than a value raising current above
point B in Fig. 2(c). Thus there is a definite upper
limit above which frequency the circuit will not
oscillate. This, taking also the delaying-effects of
the ionising and de-ionising of the neon gas into
account, usually lies at around 10kc/s, and is far too
low for modern high-speed oscilloscopes for pulse-
observations.

Those readers wishing to make simple test
oscillator circuits on these lines may use virtually
any neon-tube device, provided any series-resistor
included in the base is removed first.

The Thyratron Timebase

The next development made, to overcome some
of the major disadvantages of the neon tube pointed
out above, was to employ a grid controlled mercury-
vapour triode (Thyratron) in place of the neon.

The chief advantage of this compared to the neon
tube is the very much greater difference between
striking and extinguishing voltage, giving greatly
increased output amplitude. The grid is biased
strongly negative, to a value maintaining cut-off
until the anode voltage, supplied from the charging
capacitor, has risen to a major fraction of the h.t.
sunply voltage. Up to this point, the grid maintains
normal control, exactly as in a vacuum-triode. But
once the anode has risen sufficiently for cut-on, the
valve breaks down completely to a virtual short-
circuit because of gas-discharge effects, and the grid
loses contro] completely until the anode-voltage has
fallen sufficiently for de-ionisation of the mercury
vapour. This does not occur until the anode, and
thus the capacitor voltage, have fallen to a mere 10
to 20V.

The principle disadvantage of the circuit as it
stands is the very considerable non-linearity because
a large portion of the exponential is here used. This
was overcome in practical circuits by replacing R
by a pentode valve and setting the operating point
of this in the usual region of high dynamic anode
resistance (anode current/voltage curves virtually
horizontal, Fig. 4(b)). This involves choosing a
fairly high h.t. supply voltage leaving sufficient
anode-to-cathode voltage on the pentode even when
C is already charged to the point of breakdown of
the thyratron.

Fig. 4(a) (lefty—Use of a pentode valve in place of
a charging resistance to improve linearity.

Fig. 4(b) (below)—Anode characteristics of a typical
pentode valve (see text).

Grid volts —1V

Grid volts —2V

Grid volts —3V

Anode current

e
(b) Anode voltage
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We see then, from Fig. 4(b), that
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O

HT+
200V to
400V

the anode current of the pentode,
which is the charging current of
the capacitor C, is largely indepen-
dent of the anode voltage across the
pentode, and is constant. But con-
stant charging-current is the condi-
tion for absolutely linear risec of
voltage on a capacitor. The normal
exponential rise in a simple charg-
ing circuit was caused by the
current through R diminishing
progressively  as the charge
advances, because the remaining

VWV

R
(pentode)

Mercury vapour
Triode
(Thyratron)

Sawtooth
output
waveform
(negative—going}

NN\

driving voltage, given by the h.t.
supply minus the actual voltage
already on the capacitor, is con-
tinually falling.

The circuit of Fig. 4, using a
pentode valve in place of R,
effectively reduces R in a com-
pensating manner as the drive-
difference voltage falls, keeping the
current stabilised and thus the rise
of voltage on the capacitor linear.
This is one very important method

WA

1

Thyratron

v

(ampitude)
_| (amplitude] eak Sync

AW

Pentode
bias
(speed)

L —

Sync
Intensity

3

L

— AN

v

of “linearising” a large-amplitude
section of a voltage-exponential, and
it provided circuits such as shown
schematically in Fig. 4 and as
practical examples in Figs. 5(a)
and 5(b), which were very
common and successful in early oscilloscopes. The
pentode-controlled thyratron timebase of Fig. 5(a),
or variations thereof, was very common in oscil-
loscopes about ten years ago, but is hardly ever
found nowadays.

&=

The Puckle Timebase

The reasons for discarding thyratrons in time-
bases when new developments became available
were again connected with the relative slowness of
the de-ionising processes of the mercury vapour,
which limited the useful maximum frequency of
operation to about 10kc/s. This was quite satis-
fattory in the days of chiefly audio frequency work,
but was quite inadequate for modern fast oscil-
loscopes for television, radar, etc.

It was realised that all timebases involving gas-
filled discharge devices were inherently frequency-
limited, and methods of getting sawtooth wave-
forms from devices employing entirely vacuum
tubes had to be developed before operation up to
megacycles per second was possible.

The first timebase circuit employing entirely
“hard ” valves was the Puckle circuit, shown in
Fig. 5(b). This is, in principle, virtually identical
to the pentode-controlled thyratron circuit of
Fig. 5(a), except that a pair of vacuum triodes
replace the thyratron. The arrangement of the con-
densor C and the charging pentode R is identical in
both Figs. 5(a) and 5(b), and is thus only repeated
in sketch in Fig. 5(b). The triode A is used to dis-
charge C on the flybacks. It is given a small anode
load for extracting a replica of the flyback transient
of sufficient amplitude for driving the grid of
triode B, yet small enough not to interfere seriously
with the speed of discharge.

Initially C is discharged, so that triode A has no
anode-cathode voltage. Triode B is conducting

T

Fig. 5(a) (above)—A practical form of a pentode-controlled thyratron

timebase.

Fig. 5(b) (below)—The Puckle timebase ; the first linear
sawtoath timebase invented, using entirely vacuum

valves.
O—g
HT+
C
Normal triode
instead of normal
Thyratron triode as
Pswitch—
vaive
R
(pentode)
7,
L J L )
A VY
Arrangement A and B constitutes a simple

identical to Fig.5a Univibrator or Flip—Flop

heavily, so that its anode is well below h.t., and so
is, therefore, the grid of triode A. This represents
heavy cut-off bias on triode A even when C has
slightly charged and the cathode of triode A falls
progressively below h.t. However, there will
ultimately come a point where C has charged so far
that the cathode of triode A has fallen below h.t.
Lo an cxtent to enable anode current to start, i.e. the
difference between triode A cathode and triode B
anode has become less than the grid-base.

The slightest start of anode current in triode A
gives a negative stroke at its anode, which is fed in
a sensc to cut-off triode B at its grid. This causes a
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sharp positive rise at triode B anode, fed to triode
A grid. This causes triode A, by a cumulative
process as described, to be cut-on hard to saturation
immediately any anode current starts, i.e. it behaves
in this respect exactly as the thyratron did, and
discharges C very rapidly until the initial conditions
are restored for the next cycle.

The new feature in this circuit is that it uses no
gas effects, and is thus extremely fast; it gives satis-
factory performance up to a repetition rate of
2Mc/s when carefully designed.

Relaxation Effects

All sawtooth oscillators employ so-called relaxa-
tion effects to give the initiation of the flyback, i.e.
a sudden change of salient circuit conditions. We
saw that the initiation of a gas discharge was
formerly the only successful relaxation effect for use
in these oscillators. We saw how this led to the
neon timebases and the thyratron timebases, with
their inherent slowness (relatively speaking) of the
gas relaxation.

Here in the Puckle timebase we have the first
example of a non-gaseous relaxation effect in an
electronic circuit, using the instability effects of a
two stage amplifier with the output coupled back
to the input. This, basically, is all that the triodes
A and B represent in Fig. 5(b), and the circuit is
thus the forerunner of the wide class of mulri-
vibrators, which all produce relaxation effects by
utilising the instability produced when excessive
positive feedback from output back to input of an
amplifier is employed. This class of circuits, which
has been developed to include a vast variety of
individual devices, provides some of the most im-
portant bricks for modern designs in this field, and
we shall have a lot more to say about them in the
course of this article.

Harmonic Generation

A few words about the nomenclature. The term
“ multivibrator >’ for circuits using * excessive feed-
back amplifiers” is derived from the idea of
simultaneous oscillation at many (harmonic) fre-
quencies.

TELEVISION 467

The excessive feedback overdrives the valves
during the resulting oscillation, so that no sine wave
is produced, but some distorted wave containing
the relaxation transients. This distorted wave is
always mathematically equivalent toe a pure sine
wave of the same fundamental frequency present
simultaneously with a number of its harmonics
with appropriate phases and amplitudes.

This is more than a mathematical curiosity; it is
hard practical fact, for if tuned circuits are used to
examine the output, the presence of all these many
harmonic frequencies can be confirmed. This, in
fact, formed an early, and still present, use of multi-
vibrators. A good multivibrator operating at, say,
25kc/s fundamental frequency will produce out-
puts harmonically spaced at 25kc/s intervals, right
up through the radio frequency bands, and thus
forms a useful simple multi-frequency test
oscillator.

Jf a multivibrator is so biased that it oscillates
free, without the need for external drive to produce
an output, we usually refer to it as a multivibrator,
whereas if the biasing is such that one valve of the
amplifier is normally cut-off, needing a drive signal
to cause cut-on and one relaxation cycle output in
response, before a return to cut-off takes place, we
speak of a *univibrator”, or *flip-flop™. The
reasons for the names are self explanatory' The
Puckle timbase of Fig. 5(b) clearly uses a
univibrator, as it requires the drive from the
capacitor and pentode section.

Drive signals for a univibrator are commonly
known as trigger signals.

If the relaxation oscillator is free-running, ie. is
a true multivibrator in the present class, the exact
frequency may still be influenced by feeding in
external signals, the fed-in signals locking the times
of the relaxation transients to their own times, i.e.
they control the phase of the relaxation transients.
Signals fed in for this purpose are called
wnchromsatwn signals.

In many cases there is no difference in wave-
form or method of production between a trigger
signal and a sync signal; the difference is merely
in the application.

TO BE CONTINUED

Simple Sound-Only TV Receiver

—continued from page 462

Tuning as such is not very critical, but the
adjustment of the vision rejector needs to be done
with carc. First tune for maximum sound on the
main capacitor. Strong video signals will probably
accompany this and they should be cut out by
adjusting the rejector capacitor very slowly.

One or two points of interest: be sure to use a
blue core former for the rejector coil, and see that
the rejector capacitor has a fairly long isolating
tuning spindle. A 7ft indoor aerial is more than
adequate for strong signals in the writer’s neigh-
bourhood; but the arrangement is for areas of
high signal strength and it would be interesting to
hear of the experience of readers who may try it
at greater distance than five miles from a trans-
mitter. B
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Problems

July, 1963

Solved

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying surplus equip-
ment.

We cannot supply alternative details for constructional
WE CANNOT UNDER-

TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 472 must be attached to all Queries, and a
stamped and addressed envelope must be enclosed.

!d articles which appear in these pages.

ULTRA VT917

The picture suddenly starts rolling and stops
half way. The flyback lines appear and the rolling
starts again. The hold control is very critical,
only a slight touch being necessary to start the

trouble. I have tried a new 20L1 but with-
out any improvement. — S. Woodward (West
Bromwich).

Replace the 200pF capacitor connected to pin 6
of the 20L1 frame oscillator valve. If the trouble
persists, check the main smoothing electrolytics.

MURPHY V310

I have fitted channel 8 coils to this receiver,
but I can only get a very weak picture with the
sensitivity and contrast fully advanced. There is
no sound, only a buzzing noise. By adjusting the
coil core this noise can be made louder or softer.
On BBC sound and picture are very good.—
D. J. Pugh (Aberystwyth).

We advise you to try another set of channel 8
coils first. Check that both the ITA and BBC
sensitivity controls are turned up and also have
the two tuner valves tested as poor performance is
usually noticed first on the higher channels.

K-B MVé0

The trouble is sound-on-vision, which on loud
passages of music causes horizontal line tearing
from the right of the picture. Alteration of the
fine tuner will not correct this fault although the
tuner is working.—J. Autry (Leeds, Yorkshire).

This is probably caused by misalignment of the
vision if. channel. Unfortunately, there is no
simple method of aligning successfully without
instruments and full alignment data, so this may
be a job that would be best done by a dealer.

DECCA DM35

Three faults have developed on this receiver.
(1) Continuous loss of frame hold on Band IIL
The rolling is reduced at full travel of the external
frame hold control. On Band I frame hold can
be obtained only at high contrast settings and at
full travel of the hold control. (2) Rippling of
the picture, presumably sound-on-vision, on Band
1, reduced at low contrast and optimum fine tuner
settings. (3) Band III is normally clear and
steady but of low contrast. This may be due to
local shielding.—E. V. Mellor (Farnborough,
Hants).

To increase the Band III gain, the PCC84 valve
in the tuner could be replaced by a 30L15 with a
slight adjustment to the top studs of the tuner.
Band I cross modulation should cease when the
r.f. gain is reduced—adjust L16 if necessary. For
the loss of frame hold, adjust the VR4 interlace
control on the upper centre of the chassis and check
the resistor associated with the hold control if
necessary. Check V6 (PCL84) and V7 (ECLS80) if
necessary.

FERGUSON 506T

On this set the figures are distorted, being too
tall and very thin. The height control is very
cntlcal the slightest adjustment causing the picture
to jump up and down as much as an inch or more.
—S. Turner (Leeds, Yorkshire).

This indicates fairly conclusively that the height
control is in need of replacement. When this
is working correctly. the correct vertical form can
be obtained on Test Card C by adjusting the
frame linearity control in conjunction with the
height control.
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PETO SCOTT 17197

The picture height is continually changing and
occasionally it will shift either up or down,
especially when the picture content changes {rom
a dark scene to a bright one.

I have changed the frame output valve but to
no avail.—J. D. (Liverpool).

Replace the e.h.t. rectifier V19 (EY86).
the PL81 if necessary.

The fault is apparently caused by fluctuating
e.h.t. on changes of brightness. See that the ion

Check

trap magnet on the rear neck of the rtube is
adjusted for maximum brilliance.

The fault is unlikely to be in the frame
timebase.

H.M.V. 1824 A

The picture and sound quality is good, but the
picture is very much elongated. Adjustment to the
width control makes no difference.—]. B. McGuire
(Cannock, Staffordshire).

You do not say whether the picture is of ade-
quate width or whether there is a black strip at
either side. If width is lacking, check the PLS81
(N152) line output valve. If the bottom is also
compressed, check the 14A86 metal rectifier; the
g.c.voutput of this to the h.t. line should be over

00

If the width is adequate reduce height and adjust
the frame linearity (vertical form) if necessary.

PHILIPS 17TGI00U

This set is not giving full frame amplitude. I
have changed the ECL80 and the PCLS82
associated with it, with very little effect. The
fault has developed over a period of time and may
be associated with the long time taken to obtain
a picture after switching on.—A. Heywood (Man-
chester).

The frame oscillator is energised from the
boosted h.t. line via several high value resistors
in series with the height control. The trouble
probably lies here somewhere. Check the 2MQ
height contro! potentiometer. If this is in order,
check the values of the resistors mentioned and
if they have gone they should be replaced. Also
check the associated decoupling capacitors for
insulation resistance,

PYE V4

Recently I have fitted a new tube to this set
and the picture quality is very satisfactory, how-
ever, there is one fault with the picture which
was present before. Immediately upon switch-
ing on the horizontal hold control needs adjust-
ment. After the set has warmed up (and through-
out the viewing time) readjustment of the control
is necessary.—G. J. Thomas (Swansea, Glamorgan-
shire).

We would advise you to try replacing the ECLS80
valve just in front of the “black box ” and also
suspect the 1MQ pre-set line hold control, which
may be noisy.

PRACTICAL TELEVISION
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ULTRA V1780 v

Lately the picture has been very jerky on the
right-hand side of the screen, leaving a blank
strip which varies from about }in. to lin. wide
but never filling the screen. I am also wondermg
if you think it possible for me te obtain reception
of Grampian TV here in Glasgow. Local dealers
say they don’t think it possible—~G. Willox
(Glasgow).

With the horizontal hold control at the centre of
its range, adjust the coarse control for optimum
line lock. If the effect persists, replace the 12pF
capacitor connected to pin 1 of the 30FL1 line
oscillator valve. It sometimes pays to increase this

.to 22pF.

We can only suggest that you be guided by your
dealers® observations regarding the reception of
Grampian TV. There is no simple and inexpensive
way of achieving DX television. An extra-special
aerial system is absolutely essential.

BUSH TUG26

I have successfully retuned this set from
channel 2 to channel 1, but I am unable to bring
in channel 12. The set is fitted with a converter
and has its own Band III aerial.—]J. H. Richardson
(Penzance, Cornwall).

We presume that the Band III tuner is a Bush
TCI84. If you remove the four 4BA screws
securing the bakelite cover, you will observe how
the oscillator coil core is actuated by the nylon
driven drum. You will also see that the core is
graduated and capable of adjustment beyond the
limits of the fine tuning. Adjust this core for
maximum Band III sound with the actuator set
mid-way and adjust the cores associated with the
PCCB4 coils for optimum vision.

EMERSON 708

It is almost impossible to get the horizontal hold
to lock the picture. It is set at the middle of its
travel and the picture moves at any change in
scene. Also, any advancement of the brilliance
control causes it to break up into a mass of dis-
torted horizontal lines. This condition is worst
after the set has been on for about half an hour.

Also, the volume control has to be fully
advanced to obtain sufficient volume.

I have had to remove the screening can from
the line output transformer because the two leads
which enter through it are continunally shorting
through the can.—C. Wilson (Dover, Kent).

With regard to the line hold fault, check and
replace, if necessary, the 12pF capacitor from
pin 6 of V5 (PCF80) to pin 1. If the 12pF is
not at fault, check associated components.

To trace the sound fault, check the sound valves
V6 (PCL82) and V4 (EBF89) and the alignment
of the if. coil cores.

The screening case should not be left off and
the wires should be bushed with rubber grommets
to prevent breakdown if it is not practical to use
more heavily insulated leads.
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LAWSON  reiEvisiontuses

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND
00T "MICRO FINE" ALUMINISED

75+

LIGHT
QUTPUT

SO¥

25t

SIMILAR TUBE REBUILT
OR REGUNNED 8uT NOT
RESCREENED

BRILLIANCE CONTROL —#=

EXPRESS PASSENGER TRAIN SERVICE

OQur 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

2 PEACHFIELD CLOSE, MALVERN, WORCESTERSHIRE

1I2MONTHS FULL REPLACEMENT
GUARANTEE

DESIGNED FOR
PERFORMANCE

The Modern Lawson television tubes are specially designed to give
all rypes of television ser very much tmproved performance.
Their new silver activated screens are much brighter with berter
contrast, exclusive ‘“‘microfine”’ controlled thickness aluminising
gives 50%, more light outputr (superb dayhght 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 rube, ensuring complete accuracy
and efficiency.

FROM THE LARGEST STOCKS OF ALL TYPES
OF C.R.T.s IN BRITAIN WE CAN SUPPLY THE
EXACT TUBE YOU REQUIRE BY RETURN.

NATION WIDE TRADE SERVICE ALSO AVAILABLE
192" — £4.10.0 C.0.D.or C.W.O.
147 — £5. 5.0 10 /.
15 -17 — - £5.15.0 Gladly refunded

21" - £7.10.0 if you wish to return
CARR. and INS.  7/6 ({ag(g;'if‘;ulgg)

..Your Career
FOR ..Your Own Business 2
. .An Absorbing Hobby ...

TO RADIOSTRUCTOR (DEPT. G40)
¥ ' READING. BERKS.
Please send brochure, without obligation to:
e .- by r—g P < = X *

LEADS THE WORLD - =
) l" ELECTEOHIGS TRAINING B (We do not empioy representatives)

A NEW-FRACTICAL wAY
of YNDERSTANO/NG

Radio : Television
tlectronics

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

Radiostructor—an organisation specialising in
electronic training systems—offers a new seli-
instructional method using specially designed
equipment on a *‘do-it-yourself*’ basis. You learn
by building actual equipment with the big kits
of components which we send vou.
You advance by simple steps. performing a whole
series of interesting and instructive experiments—
with no complicated mathematics! Instructional
manuals employ the latest techniques for showin,
the full story of electronics in a practical ans
interesting way—in fact, vou really have fun whilst
learning! Fill in the coupon below for full particulars,
o o= - e e

YeNAME i

Address .

[ e e e eve Y ame Y ame Y e Y )
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INVICTA 137

There is considerable fold-over of picture at the
bottom part of the screen. 1 presume the trouble
lies i the frame circuit and therefore I have
changed the PCL82 numerous times. A new valve
corrects things for a week or two, but then the
same fault reappears.

I have checked most of the components in the
frame circuit but I cannot find the cause of the
fold-over. On pin 2 of the PCL82, instead of the
specified 14V bias, there is 25V, and when check-
ing whether this is applied to the grid of the valve,
I find that there is no voltage reading at all.—
F. C. Passey (Hinckley, Leicestershire).

Check the R91 bias resistor which should be
47012, In this receiver it often changes value. Then
check C73 (0-254F) and C67 (0-1xF) for leakage.
The present PCL82 may require replacement if
one of the above components is found to be
defective.

ALBA T24FM

The trouble is with the f.m. sound. When any
of the three f.m. stations is tuned in there is a
Joud buzz on the sound. This fault is not present
on television sound.—A. Heywood (Rotherham,
Yorkshire).

The trouble could be due to excessive signal
input if the :transmitter is local, or to a faulty
valve. Check the EB91 ratio detector on the left
side and both the tuner unit valves, PCC84 and
PCF80.

ULTRA VT8-I$

I wish to fit a new U25 rectifier in this set,
but I would like to know how to take out the
existing one, as at the moment it is covered in
wax at the heater and anode ends. When I do
replace the new component do I have to cover
the leads with wax once again?—T. Holley
(Glasgow). :

The wax must carefully be removed from the
tags on to which the valve wire ends are soldered.
The wax must also be removed and softened
around the glass envelope. Tt will then be possible
to ease the valve away from the transformer. Take
care to avoid pointed soldered connections when
fitting the replacement and there is usually no
need to re-wax to the original extent.

PYE VT4

I wish to replace the tube in this receiver. Can
you tell me the correct procedure?—J]. C. White
(Littlehampton, Sussex).

Remove the tuner and chassis after disconnect-
ing the leads to the scancoils, loudspeaker, tube
base and anode. Lay the cabinet face down,
remove the ion trap magnet and take cut the four
large screws holding the focus and scanning
gantry to the cabinet woodwork. Lift out the
whole assembly and the tube may then be with-
drawn.

Thoroughly clean all parts before reassembling
in reverse order.

PRACTICAL TELEVISION 471

KB KV50

This set had been on for about two hours when
the screen suddenly went black. I could smell
burning, and upon investigation I noticed that
two capacitors near to the 300!} resistor to the
cathode of the line output valve (6CD6) were
charred. Also the heater of this valve was open
circuited.

I replaced the valve and capacitors and can
now get a picture. However, I have found that
the resistance of the e.h.t. winding on the line
transformer, between the anode of the 6CD6 and
the e.h.t. rectifier EYS1, is only 12512, I under-
stand that it should in fact be abeut 300Q. I
replaced the 15k(} resistor in series with this wind-
ing and the 6CD6. This valve is now showing a
current reading of 120mA at its cathode.

Is it correct to run this set in this condition, or
is a new transformer called for?—L. Myers
(Leeds).

The line output transformer is not defective.
If it was you would not get an acceptable picture
at all.

Check the 3:3kQ resistor to pin 8 of the 6CD6G
valve base and ensure that the horizental linearity
control is correctly adjusted. The 30092 bias
resistor should also be checked it it appears
damaged.

DECCA DM3C

When first turned on the picture is normal but
it soon fades, leaving the screen blank. If the set
is then left on, the PL81 overheats, and a new
valve only temporarily cures the fault. The line
whistle is always present, but when the picture
fades, the EY86 goes dimmer. This valve has
also been replaced with no improvement, as have
most valves in the line timebase. Many of the
components have been substituted and I now
suspect the line transformer—R. A. Phillips
(Pontypool, Monmouthshire).

Check the screen resistor to pin 8 of the PL81.
This should have a value of 4.4k(2. It will probablv
have dropped to about 5000. Use a wire-wound
SW resistor of between 3k and S5kQ for
replacement.

FERGUSON 546T

This set uses printed circuit construction. I have
found that the line oscillator valve {an ECC82).
which is on the lower deck, far in, is mounted
in a very loose holder which is in the habit of
moving, with appalling results.

To change the valveholder would be a difficult
operation as all the soldered joints would have to
be heated at once. lIs there any other way of over-
coming this fault?—C. F. W. Mangcld (Liphook,
Hampshire).

Unfortunately, if the valveholder is defective the
only solution is to replace it. Usually, however,
the sockets can be tightened by using a pointed
tool, such as a scriber, and carefully inserting this
at the edge of the hole, in such a way that the
spring clips within the sockets are squeezed
together, thereby giving greater pressure on the
valve pins.
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ULTRA VI7-70

The fault which has developed in this set is
common to the ITA channels 6 to 13, with the
exception of channel 10. The main symptoms are
fine vertical lines over the screen, which can be
reduced by altering the contrast or brightness

controls. Both valves in the tuner have been
replaced, but with no improvement. The lines
appear as a two inch wide bar for up to three

minutes after switching on, later reducing to about
3in. wide.—D. Jennings (Londonderry).

If Band III channels other than channel 10 are
distance channels, then the effect could well be
caused by co-channel interference. That is, the
reception of more than ore distance station sharing
the same channel number. Unfortunately, there
is no absolute cure for this but improvement is
sometimes possible by using a higher gain aerial
accurately orientated for the required station.

TELEVISION

July, 1963

McMICHAEL MT72 HFC

Could you please let me know the procedure
for removing and refitting the cur.t. on this set?
—C. Webster (Coventry, Warwickshire).

Remove the rear cover, the bottom chassis fixing
screws and the left side panel. Slide out the chassis
complete with the tube. Remove the tube base and
ion trap magnet and the e.h.t. lead from the side
of the tube.

Release the front tube fixing and remove the
tube from the chassis frame. Reverse the procedure
when fitting the new tube.

P e o o o o = - - -

IQUERIES COUPONI

This coupon is available until JULY [9th, 1963, and must

l accompany all Queries sent in accordance with the notice l
on page 468.

PRACTICAL TELEVISION, JULY, 1963 |

i

Each month we provide an interesting case of television servicing
to exercise your ingenuity. These are not trick questions, but are based
on actual practical faults,

In an endeavour to improve the sound quality,
an experimenter replaced the original, rather
small elliptical loudspeaker in his television set
with a more substantial, better quality unir. This
modification certainly gave better sound and less
distortion, since the greater sensitivity of the
replacement unit made it possible 1o secure the
original level of sound at a smaller setting on the
volume control. Unfortunately, however, it also
upset the -picture.

The picture took on a somewhat “ drunken”
effect with the top edge slanting down towards one
side and well out of parallel with the bottom edge.
What was the cause of this and what could have
been done 1o correct the trouble?

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

SOLUTION TO TEST CASE—7
(Page 427, last month)

Cogging on a Test Card almost always means
that the composite video signal from the output of
the video amplifier valve to the control grid of the
sync separator valve suffers a high-frequency loss.
This results in the line oscillator being triggered a
little late when the scanning line ends in white
{)icturc content, and displacement of that particular
i.n?1 or lines (in the case of Test Card C) is to the
right.

The symptom is thus usually accompanied by a

TEST CASE EJ

poor display of the higher frequency gratings on
Test Card C, and in some instances, the bars above
1-5Mc/s may be just a blur or very poorly defined.

Misalignment often proves to be wholly or
partly responsible, and in persistent cases of the
symptom it is essential that the vision i.f. alignment
is checked before one can be sure whether the trouble
lies in the signal stages or after the vision detector.
Some early sets employed a metal clad coupling
capacitor to the control grid of the sync separator
valve, and if this was clamped tight to chassis, the
top video response was badly affected, resulting in
the symptom. Even on modern sets it is as well to
ensure that this part of the circuit is free from
excessive capacitive loading. The grid feed capa-
citor should not be positioned close to the chassis
and the associated leads should be kept away from
“earthed ” objects and as short as possible.

Stray capacitances in the grid circuit of the sync
separator valve may not impair the high frequency
grating resolution on the Test Card, though may be
sufficient to cause the cogging effect.

If the lines which terminate in white are dis-
placed to the left, however, this signifies that the
line timebase is “firing” too soon—on picture
content. Here the trouble usually lies in the sync
separator stage proper. Alteration in the value of a
capacitor or—more often—screen, grid or anode
resistor, is a frequent cause of the trouble. Poor
grid /cathode insulation in the sync separator valve
1s another cause, but note that cogging can occur
only on sets using direct sync, and not on sets fitted
with flywheel svnc. A slightly different form of
fault may take place on the latter type of set, how-
ever,)as revealed, for example, in Test Case 5 (April
issue).

Published on the 22nd of each month by GEORGE NEWNES. LIMITED, Tower House. Southampton Street. London, W.C.2, and printed

in England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH

(A/sia), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Alrica: EAST AFRICAN STANDARD LTD. Subscrip-
tion rate including postage tor one year: To any paft of the World £1.9.0.
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RATION LTD.

ox THE VALVE SPECIALISTS
EXPRESS SERVICE 11
MULLARD BY100 MIDGET 3ILICON RECTIFIERS
€.0.D. ORDERS RECEIVED BY 8.30 P.M. EITHER 38 CHALCOT RD-» LONDON, N-w'l Output 250v, & | smp.
BY LETTER, PHONE OR WIRE, DESPATCHED| pjearest tube PRImrose No isrger than a uhirt buttont
SAME AFTERNOON Chalk Farm 9090 8/- esch.
VAL 8- 862 2f8|6KeD  18/6[12BHT a}- WUAG 67/6) EBCH EYxd 14/ |PUFSS 8/ U 10 9[- UFBO  7/e|DATY  §/-
OB2 17/86 /- (611 918 1Kn  1T/6| Y0AV  63/8| FEBixy EYNS B/ 71U U¥sd  71-/0A81  §)-
0z40T 4/8 5f-[ 6160 TIB)IWAQS 9| by 16/, KBE~0 FZ40 59 U1d Ur‘-m 13/8| OAzl0 9%
§ 8/-|6AQ5  8/|8LIGT 4ful19Ht 66| Bu G 37, : LZ41  6/8 Uiy UF 8/3| LU1BW ao/-
/8 8A'l 5/-16017  1R2/6120D1 14/11| o'y 5/3 2 9| UL 7/eloCie 28/~
3 2082 12/8] 13082 5/- LH«I 26/11| 0122 23/~
520l 1afe| w07 il- UL46  §f-10u2d  25/-
0P a8 ULR4  @/gloc2s 19/
G731 11/ UM4  15/-]OC29 29/
HN309 26/2 UM34 18/10{OC33 18/~
HVR2 8- UMBO  9/8/0C36  21/8
KT33C 4/- UUs  11/9]0c4l 9/
KTiag 82/ UYIN 10/9]0C44  9/3
KT4l 11/ 5/8|UY21l 16/2{0C45 9/
KT44  8/- UYdl B5/9[0C65 22/8
718 ET6L  8/6 /8| U85 5/6)0CE8  25/-
UANG 8/9 8/-|KT63 4= VP 16/-(OC70  8/6
30KL]  8/6| DD41 18/7 8/-|KT66 13/6 VPI3C 7-10071 8%
30FL12 12/8| DF6s 15/- 8/9| KTB3 4378 VRI0b 5/8/0C72  8/-
30L1 8/3| LI'YG  8/8 ECKFsH 18/6) EL83 /6| KTZ63 2/8 VRI30 5/-[0C78 18/~
6/-[6C .17 5/-|30L13 11/-| DFOT  7/6| ECF804 20/-| ELs4  6/-| L83 3/- 8. w7 20/5(0C7T4 8/
4/-16CW4  24/-19BW6 14/11|30P4  12/8| DK92  7/-|ECH21 11/-) EL85  9/9|MHLDE12/6 |PYRL  8/-| UAF42 8/6|wres 19/6/0CT5 8/
8!-|8F1 9/8/1001  10/-|30Pi2 /6| DKS8 6/8| ECH35 3/-| ELA6 13/6[MKT4 1%/6 |PYSZ  5/8, UB41 1%/-|X41  1§/-10C76 8/
706|6F6G  4/-110C2  13/-[30P19 12/6| DL66 17/8|ECH42 8/6] ELYL  8/-|MUI2/145/8 [PYS3 6/ UBC4L 7)-| X65 29|0CTT 18-
4/8|6F13  8/6/10F1  10/-|30PL1 10/-| DL68 15/-|ECHsl 7/-| EL95  6/6|N37 6/11 [PY88  9/-|UBC81 7/9|X78  £8/8/ OC7 8/-
8/-|6F23  10/8| 10LD1111/3|30PL1S 9/8] DL72 16/-| ECH83 8/-| EL360 23/-|N78  20/1 [PY800 9/-|UBF80 7/61X7»  40/8)0C81  8/-
9/-|6F24 11/6|10P13 8/8(30PLi421/4| DLY6  8/8| ECHB4 14/7] EL820 18/2|N108 £8/1 |PZ30 17/6| UBF! /3| X8{M 20/1|0U82 10/~
8/-|633  3/6|10P14 12/-[35L8GT 7/9| DM70  b/-| ECLK0 6/8| EL&22 19/6i P2 10/- |R18  14/-(UCCS4 11/6] X189 28/1| OCB: 8/~
4/8(6J5G  3/-|12AC6 13/5|35W4  8/-] DM71  8/8|ECL&2  8/-| ELLS0 20/5|PCB88 11/6{R19 9/-{UCC85 6/9] Y6 5/-(OCH4  8/8
7/81 648 8/-1124D618/10(3523 16/4| DYR6  7/-|ECLA318/11| EM34 11/68|PC88 18/2 (8P41  2/31 UCFS0 10/8) Z6e 8/6/0C170  9/6
5Y3GT 5/8 60706 4/9] 1246 12/8(357Z4GT 6/-| ESOF  30/-|KCLs6 o/6| EM71 22/8|pPCgs  13/- [8P81  2/-|UCH42 §/9|Z748 10/6|0C171 10/6
573 51637GT 7| 12AH7  5/-|38Z5GT 7/-| E83F 80/-1KFi6  3/3| EM80 6/91PCe7  9/- [BU2 27/2{ UCH8L 7/8 ocrTl 17/8
224G 7/- 6K7G  1/8|12AHR  9/-[30C5  7/-! E180F 34/6!EF37A 6/6| EM8L  8/-|PCC84 6/3 (T4l 9/-|UCL82  9/-| Tremaisiors |MAT100 7/9
GAT 0/-|6K7QT 4/8]12AT6 b/-|50L6GT 7/-| EA50 1/8/EF39  4/-| EMB4  8/8({PCC85 %9 |TH41 17/8|UCL8S 11/ and diodes |MAT1O1 8/8
GAR 7/-{6K8G  4/8|12BA6  ?-|72 8/6| EARCBO 6/6| EF30 11/-| EM85  8/6|PCC88 11/9 [TP22  6/|UF41  7/6[0A70  8/-|MATI120 7/9
8AU7  8/-[6KSGT 8/-|12BE6 b/-|85A2 12/- EAP:J 8/[3 E:u g;g l;:‘.mn %gllz Pcc:;gg 1:50 TYRSF 18/-|UF42 5/ OATS  3/¢IMATIul 8/8
| B3. 1/-| EF42 N31 -| PCC (]
(Bl 6/:|ERocc 26 kYo o9 porso 7i-| AL oot B e B BT GRS LS,
Terms of business:—Cash with order or C.0.D. only. |EB91  8/-| EF50(E) 1/6| EY81 _8/-| PCF82 _6/9 manufacturers’ seconds o rejeots, which are oftew
Postage 6d. per ltem. Orders over &3 post free. |RBC3 20/6|EF73 /-l EY83 12/61PCF84 18/2 described s “ew and tested™ but which bave s
g‘?;]i’ge sli\b “eax!:&. forA:xfly p:gceix:xr]:ureiungl:;x;:: limited and unreliable life. Complete cnu)oc‘:le G
5 We reqnire for prompt cash settiemont all types of | over 1,000 valves actualiy in #tock, with resistors
despathed on dey of receipt. valiome welcome | quttedf e 108 TR TR Rt . TBten | condensers, ' \ranstormers ophonn, lvukeu

Mot —Fr. R.30-—-5.8D, mata. 8.30—1 p.o,

made by return.

eta)] rectifiers, . 6d. post fre:

FIRST-CLASS RADIO

AND T/V COURSES
GET A CERTIFICATE !

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

how: EREE 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. NL.I.E. provides first rate
postal courses for Radio Amateurs®
Exam., R.T.E.B. Servicing Cert.,

C. & G. Telecoms., Grad. Brit. |.R. E.
Guide also gives detaus of range of
diploma courses in Radio/T.V. Ser-
vicing, Electronics and other
branches of engineering, together
with particulars of our remarkable

Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. It may wefl
prove to be the turning point in your
career.
FOUNDED 1885—OVER
150,000 SUCCESSES

NATIONAL INSTITUTE OF
ENGINEERING
(Dept. «z), 148 HOLBORN
LONDON, E.C.I

TUBES

Guaranteed 12 months
Passgr. carr. free

COMPLETELY REBUILT
& RESCREENED
14

ISH - I7H
2'"

£5. 5.0
£5.10.0
£8. 0.0

LINE DUTPUT

JION-TRAP MAGNETS
FOCUS MAGNETS

49 (P.P. 1/-)
12/6 (P.P. 3/6)

EAGLE Vaive Filament Tester

TRANSTOGRMERS
Bush, TV 1IA, B 45/-
Cossor, 930, 951, 62/6
Ekoo, T8148: 4716

’l“Z‘.'l 231, TSI etc 58/8
Ferguson, 341/2/.-; 941-943 59/8
990-8T; 103-1 203, ete. 88/8
K3, 17T3, 4 45/-
1‘:2:) 1325 65/
ly ;o= to :o;-

Philips, 1114, 1115, 143: 1446,
14‘26,1.66 1747 73/-
Pye, LV30, 18T, CBI:, vTi? 89/9
CTM4, V4, VTR, V7, VI7,, 5§/~

Add post 3/6.

MANY QTHERS AVAILABLE

CONVERTERS—New, Less vaives.

Tests continuity—heaters, fus alve | Tonid, Te . Caei Fhriner,
ests continuity—heaters, fuses, valv 9. '3 G.EC. BTI20L
pin straightener. 30/-. PP, 2j— | B S M g
S.AE., WITH ENQUIRIES PLEASE
5 Westward Way
E T Preston Road, Hairow, Middx.

Tel. WOR 2663
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Brand new, individually ]\\/ldLﬁPEvgr Tl"r’f lgi- 155 5/8 | 687 5/- 1 63JTY  6/8 ) 128KTUT 15/~ Cathode
M e A r BBAG 4/8 3/- 15/~ | Ray Tubes
checked and guaranteed e el san O T 605- M }Z& nzz
VALVES ocs  5/8|TZ20 18/ GBES 6/- | Ak 200
OD3  8f-|UI/14 8f-| 2 6BRT 128N7GT
AC/HL 4/8 | E1415 80/~ | EL34 12/ | 0z4 4/-|U17 5= & 604 5/9
AC/P4 /- | E2134 16/~ | ELS5  5/- | PCCR4  6/8|ULR 8/6 6C3GT 8/ 128R7 5= 8/~ | 000, 55,
AC8/PEN EA50  1/8 | ELil  8/-| PCCsp  7/6[112> 6UG0 12Y4  2f- 8/~ 1-‘410‘;/3/4l.
5/- | EABUSO 6/3 | EL42  8/- [ PCCRO 10/6| U6 SR 1417 7)- 80/- 95,
ARS8  5/- | EACYL sls ELs4  8/3| PCR8O  7/-| U7 BUHG 5 1502 §)- 55/« EJ&U-I/B/HI)
ARP3  8/-| EB31 1/6 | ELS1  4/8 | PCF82 8/8|Ub2 66 3/~ 1963 10/~ 40/~ 30/
ARP4  §/6 [ EBoL 3/. ELYS  8/8| PCLA2  8/-| Us0L 615 s/- 19HL  6/- 30/ [voper 98
ARPI2 2/6| EBC33 6/- UABCS0 7/- 6180 2042 17/8 50/- \LRI‘&SSOI-
ARP21 7/-| EBC4lL 7/9 UBU4L 7/ 6ESGT 5/9 2P+ 17/8 4/~ v CR1304 /-
ARP2¢ 38/8 | EBC90  5/- UBFR0 8/ 25/- | 6P6G 4= 2086 9j- 15/- 38/
ARP34 4/- | EBFSO 7/ UBF89 7/6| 387 5/- | 67 5/- 25L6GT 7/9 [543 5/- (3pp7  950-
ARTPL 6/- | EBF39 79 8 8)-[UCH42 F/8| BB24 5/~ | 61RG /- 30 5, 14/- | 30p 1 25"
ATP4 2/ EC90 20/« EYSO 7 Pmpm UCHSL 9/- 3828 15/~ [ 6F13  4/8 20015 318 | npp7 45"
ATP7 58| ECol  8/- | EY9L 8. -{UCL82 9/~ 3E20 50/~ | 6F13  5/- ROES 218 |Sppt 25;‘
AU7 50/~ | BUCS1 4/6 | EZ40 6/ PL36  9/-| UULB3 11/-| 34 6/~ | 6ru2 4= 30111 FISE AN S0/
AZ31  7/- | ECCR2 4/6 | EZ41l  €/6| PL81  8/-|UL4L  7/-| 34 5/- | 6F33  3/6 30P19 8- | toppra-
BS4A  5/6 | ECUS3 6/- | E2850 6/ ULst  7/-| 3vs 8/~ 30PLL 10/ 4| e
B84 47/ | ECU84 7/ | EZ81  gf- UUY  5/6) 5A173G /- 30PL13 10/6 3/~ /-
BT45 15/~ | ECC85 8/- | F/6057 5/« UYd4l  8/-| 5a174G 5f- S5L6UT 8- 5= phot
BTYB 20/- | ECC9L  4/- | F/6061 6/~ UYss  8f-| 5B/257M 35T 8/= T g°
BT83 85/~ | ECF0 7/9 | F/5063 4/ Vig2d  20/- 19/- 3578 3/- O
CCslL 2/- | ECFs2  7/9 | FW4/5006/6 VMP4G 12/-| 5R4QY  9/- 3524GT 4/8 |CMGS  9/-
C1e 5/- | ECH42 9/6 | G1/236Q §/- VP23 8- 5T4 8/- a7 3/- U816 12/8
CV7l 8/~ | ECHS1 7/« | GZ32 9/ VP4l 6/6[ 5U4G 5)- HES 13/6 |931A  55/-
CV102  1/- | ECL¥0 6/68 | H63 - VR99  8/-| 5X4G  8/8 42 8/ |B097C 850/-
CV264 12/6 | ECLE2 8- [ HK54 22/ VRIVG/30 | 5Vaa 8- 33 9/
CvV4014 7/ | ECL33 10/- | HL2K 2/6 - 5/6| 5Y3U 3/~ 59 9. | Special
CV4015 5/~ | ECLS6 11/- | HL23 /- | PYB0O 10/-|VR150/30 | 5V3GT /- 75 gy | Valves
CV4025 10/- | EF36  3/6 | HL23DD8/- | P£1-35  9)- GKYGT 8/3 6 !
CV4046 40/~ | EF39  4/- | HiAL  4/-{QP2L 6/~ GKAM  8/6 77
CY3lL  6/-| EP4L 8- | HVR2  9/-| QP25 b/- 6K25 12/~ 78
DI 1/8 | EF50  1/8 | K3A  10/- | Q995/10 5/8 6L5G 8- 80 5/6 6065
D4l 8/3 | EFs4  8/3 | KT32 8. |Quizer g/ 3 615 9f- s 9/- | 6120
D77 4/3 | EF55 7/ [ KT33C ¢/ QV04/7 7/. 5 6LEG  B/= L 8/e 4516
DA30 12/6 | BP70  4/- | KT44 . 5/9 8/- ' 6LTG 4f8 | - 84 8/= 13103
D 7/-| EF73  5j- | KT83 4/~ m/lo 9/ 8/~ GAl BL34 4/6 85A2 el
DD41  4/- | EF74  4/- | KTo8 12/9 | REL21 26/~ /soou 17/6| 6AJ7 3/~ 1’Q‘hT 418 | ng 8/~ | 7475
DET20 2/-| EFs0  5/8 | KT67 15/~ [ RX235 10/-|1A: 8/-1 8AKS 5/~ 1239A7 7/ BOT3A
DF72  5/-| EF85  6/- | KT76 8/6 |8pP2 8/8 lAsaT 5/-] 6AKS  6/- 12807 4= 9001
DFOL  8/.| EPS8 7). | KTW61 §/6| SP41 /- ICBUT  7/-| BAKT 6/ 123G7 8/~ pio 9002
DFE9s 7). | EF49 6/« | KTW62 8/6|SP51  2/-|1DSGT 6/-| 6AM5  2/8 oA 00
DK96  7/3| EF9L  2/9 | KT2Z41 6/-| 8TV280/40 |1E7G  7/6| 6AMS  4/- | 68C7  5/6 | 12 /- §
DL92  bf-| EF92  8/- | KTZ83 6/ 12/8[ 112 8/-[ BAYS  T/- | 68CTGT 5/~ | 1287 5/- [ 8574 70/~ [9004
DL93 /-1 EF95  5j- | Lp2  10/- | STV280/50 u];.;;o'r g;- 6A36 éf' as% gf— 129K7  8/6 13684  5/-19006  2/6 [4033L 20/~
DL94  6/- | EF183 9/ | M8142 12/- 50/-1 LL- -| 6AT6 - | 63 -
DL96 7/ | EF184 9/~ | MH4 8/6 ) 8U215044/8|1R3 8/-| 6AX4 8/ | 63T B-
DL819 15/- | EL32  8/9 | ML+  4/-[T41 6/6{134 5/-| 6B4uG 8/~ | 43J7GT 5/8 P'C' RA Dl O LTD'
MANY OTHERS IN STOCK include Cathode Ray Tubes and Speeial Valves. All UK. orders below 170 GOLDHAYVK ROAD, w.12
£1 P, & P. 1/-; over £1, 2/-; over £3 P. & P. free. C.0.1. 3/6 extra. Overseas Postage extra at cost. Shepherd’s Bush 4946

Regunned TV TUBES
2tin., 99/6 17in., 7916
15, 14, §2ih., 5976
Guaranteed One Year
Ins. and Carr., 10/-,
Add 10/- refundable on OLD
TUBE. [10° Tubes in Stock.
Ex-Rental
121, 31/74, 36/24, 141,
|5,_ 14KP4 and others.
5 Set tested. Carr. 5/-.

VALVES 9d. Each

SPARES!

Variable Pots. 40, 10/
TV or Radio. Assorted.

New.
P.P. 276,

Condensers. 100, 10/«

Assorted electrolytics and PFs.

New.

Resistances.

Assorted sizes, watts,

100—5§/-.
grades.

RECORD PLAYER
TRANSISTOR AMPLIFIER
Printed circuit,

4 trangistors.

696

£1.10.0

10027 Guaranteed

12 months’ Full
Written
Guarantee,

Shown working all
channels in Shop.

Legs
3976 per set

1000’s available. Most types. | |Size: 5in. x 3%in. x liin.
Post & Packing Id. each. | |Volume Control, On and Off.
Minimum éd. Post & Packing 4/6.
SPEAKERS |EXTENSION |9/9
SPEAKERS
7'9 each VZ-:or\P;covelrd cabinet';
. N . . o 6in. speakers, switc|
6in.,8in.,7in.x 4in. Méne; N
back guarant:ed. Other'/\a"d ﬂe": Ideal for kit-
sizes, few only. Ex. mfd. | chen, sick-room, etc.
salvage. P.P. 2/3. P.P. 3/3.
14 INCH 17 INCH

Personal c

£11.10.0

advised, or insured

Carr.
I4in., 20/~
17in., 30/=

Part exchange

allowance on

ANYTHING
USEFUL

ollection

Stamp”
for FREE
LLIST

DUKE & CO. (

Liverpool St.—M:

LONDON)LTD

621/3 Roinford Road, Manor Park, E.12

anor Pk.—10 mins.

Phone
ILFord
6001/2/3

“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 ... ... £5.0.00) 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"—8716; 147/17"—9716; 21"—14716
FREE Pass. transit & Ins. anywhere in British
isles or N. Ireland (12 months’ guarantee).

SABRINA C.R. TUBE CO.
Electron Works, North Bar
BANBURY, OXON
Telephone 2390
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New Battery for Portable Sets
'l‘HE makers of Exide batteries—Chloride
Batteries Ltd.—have just developed a new 6V
battery to be used specifically in Portarama portable
TV receivers, made by Perdio Ltd., which will,
however, also find applications in other portable
equipment. Two of these batteries (type 3-MFB7)
will be connected in series when in use in the
Perdio receiver to form a 12V assembly for portable
operation and pe kept charged by a built-in trickle
charger when rhe set is being run from the mains.

The battery’s polystyrene container is translucent
(which makes the level of the electrolyte clearly
visible) and is also tough, which is always an
advantage in portable equipment. The dimensions
of a 3-MFB7 battery are 37;in. x 33%in. x 4in. and
each one has a capacity of 6 ampere-hours at the
20-hour rate of discharge.

The manufacturers of these batteries—which can
be obtained from any Lxide service agent—are
Chloride Batteries ILid., Exide Works, Clifton
Junction, Swirton, Manchester.

The new

“" Exide battery
" designed specifically
for use in portable TV sets.

PRACTICAL TELEVISION 475

An assembled Beukit TV camera.

Transistor Camera Kit

COMPLETE closed-circuit TV camera kit is
now available from Beulah Electronics, which
can be assembled without the need for special test
equipment. The Beukit—as it is called—is a tran-
sistor design employing printed circuit construction
and, when completed and connected to a standard
receiver, forms a self-contained CCTV unit.
When in use, the receiver is switched to an un-
used channel and connection to the czmera is made
via the set’s aerial socket. The camera will operate
efficiently in normal room lighting, and can be
used effectively in conjunction with a microscope.
The Beukit can be purchased as a complete kit
(less vidicon tube and lens) or in four separate Kkits.
The total cost of the kit, tube and lens is £71. and
the manufacturers are Beulah Electronics, 126 Ham-
ilton Road, West Norwood, London SE27.

One of the latest receivers from Murphy—the 23in. V873.

U.H.F.]V.H.F. Receivers

] )IRECT switching to u.h.f. channels is the main

feature of the latest Murphy receivers. The
switching is accomplished by push-buttons which
eliminate completely the need for manual tuning.
Four 625-line/uhf. and four 405-line/v.h.f.
channels are provided for, although each one of the
new receivers is available without the u.h.f. tuner,
at a saving of 8 guineas. (These sers can subse-
quently be fitted with the tuner.)

All the sets are table models and hoth the 19in.
model (V879) and the 23in. model (V873) are
veneered in mahogany and cost 75 guineas and
86 guineas respectively. These new models are
made by Murphy Radio, Bessemer Road, Welwyn
Garden City, Hertfordshire.

—continued on next page

\
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. TO THE
'EDITOR

TELEVISION PHOTOGRAPHY

IR,—T would like to offer the following hints to

your correspondent Mr. D. V. Chapman (June

issue) on the subject of photographing television
pictures.

The only essential is a camera with a shutter
speed of 1/25 sec (so as to record one complete
frame) although 1/30 sec will usually give satis-
factory results. The majority of simple cameras
and box cameras have shutter speeds of betwecen
1/35 and 1/50 sec and thus are not suitable. The
camera should also have a reasonably wide aperture
—say f5-6 or wider—and should focus to 30-36in.

The television receiver should be adjusted for
normal viewing with the room lights on. These
lights should be turned off when the exposures are
made, and the camera should be set about 30-36in.
from the screen.

Several different films can be used: Kodak Tri-
X, at an aperture of f4 or Iliford HP3 at an aperture
of f4 are two examples. Ilford HPS at §5.6 will
prove suitable for the first trials.

Of course, it may be necessary to make slightly
different camera adjustments depending on the
camera and processing conditions, etc.

The best subjects for photographing are those
which remain relatively still as the afterglow effect
and the interlaced scanning cause blur on rapidly
moving objects. Portrait shots therefore generally
make good photographs.

These techniques have provided good results
from both a Pye VT4 (14in.) receiver and also a
17in. Decca receiver. — A. R. HUNTER (Acklam,
Middlesbrough, Yorkshire).

NEW STANDARDS ARE NO SURPRISE

JIR,—W. Berssenbrugge's article in the June
issue, in which he describes his experiences of
whf. TV on the Continent, was, I thought,

PRACTICAL TELEVISION

LETTERS

July, 1963

SPECIAL NOTE: Will readers please note that we
are unable to supply Service Sheets or Circuits of
ex-3overnment apparatus, or of proprietary makes
of commercial receivers. We regret that we are also
unable to publish letters from readers seeking a
source of supply of such apparatus.

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

very revealing in so far as it made all the publicity
given recently to the prospect of higher frequencies
and new line standards seem unwarranted when it
is realised that for a considerable time people living
in Belgium and other countries have been able to
receive several programmes, each using a different
standard. One is prompted to wonder if all the
excitement caused by the imminent changes is
merely the result of the long wait to which the
public was subjected before any decisions were
made and not of any surprising differences to which
the new system will introduce us.—JAMES RICHARDS
(Leatherhead, Surrey).

HUSH-HUSH BBC

QIR,—A recent newspaper report of a convention
' of a radio association seems 'O SUPPOrt my own
suspicions that the BBC is purposely being
secretive about their future plans, especially with
regard to putting into practice the decisions made
by the Government on changes in our system of
broadcasting. They certainly seem determined to
keep their intentions to themselves and it is my
opinion such reluctance in a public body to part
with information is to be condemned. 1 should
have thought it the BBC’s obligation to keep the
public as well informed as possible and yet all we
ever hear of are mysterious “ experimental trans-
mussions ” from Crystal Palace.

I suppose we will eventually be told what is
happening, but I, for one, resent continually being
kept in the dark.—P. K. Epwarps (Gillingham,
Kent).

[I understand that the new transmissions which
will begin regular programmes in April next year
will, in fact, be the BB(C’s second television
programme.,—Ed.]

TRADE NEWS
~—continued from previous page

U.H.F. Aerial

NEW high-gain, u.h.f., dual-channel aerial has
been announced by Fringevision Ltd. This
aerial features phase correction and employs 14
elements. It has been designed to give maximum
performance and gain on two separate channels
whilst maintaining maximum matching characteris-
tics to a standard 70¢) coaxial cable.
The price of this new aerial is £5 15s. and the
makers are Iringevision Lid., Elcor Lane, Marl-
borough, Wiltshire.

Fringevision’s new u.h.f. agerial.
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D. & B. TELEVISION /=%
(Wimbledon) LIMITED Dept. B.13

131 & 131 A Kingston Rd., Soucth Wimbledon, London, S.W.19

“Compare our prices with anv others'
For more Transistors and Components ser our adveriisement in " Practical Wir-leas™
For the FIJEST fEFVICC in tle COUNTRY. We are open iram

10 a.m. until 7 p.m.—1 p.m. Wednesday. For sbv imormation or probieme you
have, Csll or Phope, we are always pleased to heip.

LINE OUTPUT TRANSFORMERS AND 5CAN CO1L
SPECIALISTS

ALBA. All mocels available. | MURPHY. 214, 316, 210, 250,
TH01, Tao4. Toed. 4IC. Tes. | 78f6. 270, 0, 310, 320, 410 to
T724'FM 70/6. T53, T900 §7/-,

BUSM, TV36. TVG36, TV43,
§7/-  TVes, 1Ves, 82/~ All

8¢,
All models avallable,

PETO SCOTT. Ali models
models availabi. available,
COSSOR. 9C0, 931. 933. 934. 935,
g::)sle . 50/8. All modcls avail- PHILCO. All models available.

DECCA. DM4/C, DM14, DM17. PAM. All models available.
72/6. DM45, §8/-. All models
available,

EMERSON. All model:, 52/6.
PYE. CTM4, V4, VT4, V7, VT,

ERKCO. T221, T283, T231. T84, 52/6. CW17, CTM17. 57/6.
T!():l%‘“l B2/8. All models avail-
able.

PLLOTF. All modelg available.

SOBELL. TS17, T347, 62/6.

FERGUSON. 992, 994, 996, | TEPSI3, 87/9
64/6. 204, 206, 64/6. 506, 304, 62/~

FERRANTI. T4, T3, 1773,
17K3. 45/-, 1001, 1002. 57/6. All
models availabie. VIDOR. All models avallable.

ULTRA. All models available.

THIS LIST 18 ONLY AN EXAMPLE. If you do not see what you require, plense
send 8.A.F. for quotation. We stock ail types of Bean C'oils, I'ramc and Line
Biocking Osc. Transformers. 1f it's Televinion—We stock it. T.ade inquuries
welcomed at 8pecial Rates.
SURPLUS OR LX., EQUIPMENT VALVES GUARANTEED 3 MONTHS,
REW LOW PRICES

Cysi 7= ("Iﬂ" 5/8|PL81 6/8 |Lal 7/- L1 8/6
KBS 2/8lGiL. 8/-|pLRa s 5/6
l',ﬁ\tl:s.? Slv|K 4/~ipPL83 visl 8/6
llf(‘ e 4/~ KT8 8f=|p1 54 udol 10/- 11011 e/e
HOLS0  4/81K 819/ pyy1 usol - 3%6|jep1y 7
KCLS2 /e B/t 42 g (VA4 818 el gje
KE80 sle B/~ E s Si-lubeat sielgn 5/6
EF8 5/« 5/~ Lvat 4I- UCes4 /810 /8
EFSL /- 7-bY I lverse  gelE0F

R 135 bjo| P g 4/ [ Upegn crofReLt 9/9
ELI I 5/ =500 H
ELB4 5/~ 5/8 8/8 |4r'1 36 [? e
EY3l 3/s Tl 718 [ayi 2/ 1208 8/~
EY86 5/~ 78| 8/ |6¥i3 5/0 2084 12/¢
430 4/6 e e |6415 elel.'tw.'. 8/~
EZ81 bi-lP L3R 18/ 6/6 161.1 716 surd e

ALL VALVES BELOW AKE BRAND NEW SOLD SUBJECT TO FULL
GLAKANTHE—CURRENT VALVE LIST

CyaL 14/8)ECH 3L 319) POUS 8/9|1'301 1./8)7 8/«
LF9L /61 BCLBO 8/3 | PULKSY 83| UgoL £5/- 8/6
LFYG Bf=| EC L2 9)- | PCEFB2 S/GIUAKE 8l 718
DAFS1  5/8IEFSG 4/-|PCI's6 1o/s UBC4L 8/- 15/~
LAFSG  8/«IEF39 4/-| PCLYY g/g{ucrse  16/6 b8
DETT §/-[EFBO 53| PCLRI  10/8 (U LAY 8/ 8/8
DESL 5j|EF93 76| PCL3E 9)-1U L4 8/~ 12/9
DK Si-|EFBS 9/ | PCLES 15/t 5/6
DEIS B/je{EFBY $/3|PL36 ol 5/8
DLz T f= | EFOL 8y | PLIS - 5/8
DL H8IEF9u 4/.|PLSL - GE 8y
D196 8/-lEL32 45| PL82 Gl 1207y
KAB(GRO  ViB1ELu3 8/-|PLES 8/- (201

EAF42 9/-|EL84 8| PLE g/6 20Ky

6/3

12{3
- [20L1 18/C
8/~ [20P1 12/6
8/8 2014 19/6
11/6 [20pP4 28/«
10/-|20P5 19/8
[T B A 10/-
4/3| 304 10/6
56| a0P L2 9
68/~ s5LEGT  8/8

FCC85 16|GZ34 5/6 | 33244 (§]:]
BCF80 8/«|KT33C 6/6|186BT 28/~
KCF82 $/-|PCC84 8 661507 78
ECH42 9/-|PCC85 8/31L191 12/-1737 8/6

T'hese are omly mmpla of our vaives: if you do nol see whal you require send
slamped addressed emvelope for speciul quotacion.

TERMB: R.A.E. sl inquires. C.W.0. or C.0.D. %/- exira. TPostage
ou Valves, 6d. eacb. C.R.T.3 12/6 Inc. insurance, BATISFACTION ASSLUKRED.

RETURN POST SBERVICE. SUBJECT TO STOCK.

——ﬁ—_———_—__‘

TELEVISION BOOKS
ON FREE TRIAL!

THEN ONLY 5/- PER WEEK
FOR THOSE YOU KEEP!

No. 200. TELEVISION SERVICING COURSE. Let thus new course
help you 1n TV servicing. A real bargainl Complets, only 82/8 full price
for all sessons. You get lessons on Dicture tuwits, tircuits, adjustmente
short-cuts alignment tacts. wrouble shooting. use of test eyupent,
pleture anaivsis. SPECIAL omy d2/6,
No. 38. RADIO AND ELECTRONACS COURSE. [’ some of your basic
theory of electronics ia a littie shaky then we recommend that you take
thie course. A yood understanding of the fundarentals of electronica
is essential for intelligent TV repair and this course will provide ail the
information you wiil need. Just imagine! Yon get 35 large, fact-packed
lessons for little more than 1/- per iesson! The lesrous &Te crystal clear.
practica:r easy to wmauster and use. Eariy lessous make fundamentale
Cleat éven to the beginuer while other jessons will jrive you the practicai
“know-how™ 0f an expert! The price? Owy 36/~ plus postage. (irajoates
o1 Nu. 3% coulse can ynalify tor a certificate, details ment with each course
niderad.
YOU TAKE NO CHANCES WHEN YDU BUY FROM
SIM-TECH! You can get books on no interest, free trial time
payment plan at prices no higher than you would pay your
local bookstore! We ore positively the only company offering
these terms anywhere in Great Britain. S0 why take chances,
always buy your books from Sim-Tech where you can be
sure of a fair deal!
No. 8. PIN-POINT TV TROUBLES IN 10 MINUTES. Price 82/8.
Without & doubt vne of the most usetui books €ver published about
television. Do you bave a copy? Lf not you are really missing something.
Thia is the only book of It kind ever published. It's not en ordinary
text book. It'3 usetul to both mmatears a8 well aa expertsl No matter
how clever yon are at fixing televisions. it would te impossible for you
to bave all the knowledge stored in this book. Ovser 340 cross indexed
pages: 60 time-gaving check charts. It's your mmst useful oh-the-job
“tool.” Quickiy and eas’ly pin-points the exact irouble iu ANY television
setl Also inciudes 290 disgrama and photos: explapstions of circuits and
deslgns. ‘Thousands ar Practical Television readeis own and use this
bonk every dayl Why not send for your ttial copy today? Tben if you
decide Lo keep it pas only 5/ per week until compl-ted. This book must
be abie 10 earn you more than lu cost within two weeks or your money
will bs reiunded!
No. 29. TELEVISION SERVICING HANDBOOK. by Gordon J. King.
Here ia & useful book by one of Britamm's top tecanical writers, Tenn
¥ou how 10 deduce (rom » given fault the most likely cause ot the trouble,
and how to Jdo un etective repair. 'This book together with Pin.Point
TV Troubles will give you real mouney-making T¥ repair knowledge,
You cap have this book on free trial, time payment plan privilege for the
reguiar bovkshop Erk‘e of 30/«
TELEVISION SERVICING CYCLOPAEDIA. Harcld P. Manly, 47/6.
Here is a most reiiable reference source of (mformation on televlsion.
Qe of the most mteresung books we have ever aren. You will enjoy
reading Lhis publication. it's not stufty or hard to use. Jt's not a glontied
dictionary aa the title may imply, but a thoroughly readable hook of 563
pages errelenlmg the best value in televigion lnformation. The chapters
are in alphabetical order and cover such subjects as Aliguiwent, Amplifiers,
R.I%. Tuuerd, Awpliners 8weep, and Yideo. Antennas, Biasing, Brightness
controls sud s0 on.  We jael that you will wanl to add this book to your
library opnce you have seen it, a0 why not send in the coupon now? You
CRn nlwlyﬂ send it back if you don't sgree with ua.
No. 1. COYNE'S ELEMENTARY PRACTICAL RADIO-TELEVISION
SET conaistiag of thiee volutnes. A referenes set you will use for years
to come. Hag stardy viny) bard cuvers ior iong ufe  Written in an eday
to foliow munuer. yet upmnmg everything comnoietesy. Teaches tejevision
and radio together. saving tie.  Kach hook available separately ut 26/-
eacth or £8.12.8 il you Luy the set at one tirue. You could search all the
bookstores in England but you won't ind a better ralue than thisl FPay
only b/- per week on thia 1,038 page set without inserest charges.

BIG BOOK CATALOGUE SENT FREE !

FREE TRIAL COUFON
FREE DATA HANDBOOX WITH EVERY ORDER

To SIM-TECH BOOK CO., Dept. P.TV33. Gater's Mil, West End,
Southampton, Hants.

[l Pleuc send Mo ma books number
{

) ( ) )
fw seven days' free lrinl One at a time, [If I am not satlsflied with
any book | may return It post psid without further obligativn on my
part. Otherwise | will pay cash or 5/« weekly aiter seven days
untii pald.

D Tick here if encvlosing full price (we pay pos'age. Same 7-day mobney-

Lack guarantee). Fostage charges; Urders up o £3 allow 1/6. £3
o1 Over ahiow /.. Overseas customers please send fuil amount.
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TELEVISION TECHNICIANSI

LNE UTPUT TRANSFORMERS
SCAA (01, ETC

LABORATORY TESTED

ALBA: T301, T304, T394, T484, T494, etc.. 48/8
BUSH: TVIi&. 11B, 12A, 13B, TVGI2A,
28, TRG124, 128 44/~
TVG26, TV, TV33, TVG34, TVG34A,
a6, TV36. TVG36, TV360, TVG36C,
88/8
TV56, TV57, TV6E, TV62, T\cs
TV64, TV6T, ete. ., 94/~
TVR0 with EYS1 | 109/-

COSSOR: 930 and T931 933-4-3, 937, 9384
and F, 939 and A and I
93T, 940-946, 943 9458
934F. 847, 949 o

DECCA: D17 and C |
DML DM2C, DM3, D\H/(‘

DM3, DM14) DMI17. 434, 355 .. T4l
DEFIANT: TRI1453, TR1753 ., .. 58/8
DYNATRON

93, TCR102, 'r~xlo), l‘:llH,
'Cl . .o

94 [T-953T, inclusive

991 T-997T luciumve

BB, 3U8T

FERRANTI: 14T3
17R3 and b,
17K4 and B, 175K4 and ¥
17T4 and F .. .

175K35, 17 K5
251, B ‘.‘S‘.’, B’I‘ll{ﬁ BT174‘1

48/6

643, BT5147, ’40—48 88/6
Bla}-‘ﬂ Bl.)n&.ihlm.luulvn. 0o 43/6
ad 88/6

HM.V,: 1824 and 1 to 1831 inclusive 68/6
1340, 1841, 1842-18438 0o 66/6
Al models available.

INVICTA: T1i8, T118, T . ) 54/-
All other models availu le

K.B.: LFT50. LVT50, LFT60, MV60 .. 1088
All models available.

MARCONI: All models available,

MASTERADIO: Mosl models In stock.

McMICHAEL

MURPHY: Vv o e 56/~
V240, V250 94/8

PETO SCOTT, PHILCO: Most models in stoc .

PAM: 908, 909. 952, 953, 953 . 54/-

PHILIPS: 17681, 21680 .. . .. 1044-
1100V, 1200V 74/~
120U, 1236 . . T4
lldUF ll«i"M lloU . .. . 74-
14370. 14460 . e e .. T41-
Moxt models in stock.

PILOT: Most models in stock.

PYE: FV40, ¥V4COL oo 54/-

7 . . 84/-
8s/8
" . a0 88/8
CW17C, tvu,cw CWITH, ete. 88/8
Most models in stock.
RAYMOND: Most models in stock.

REGENTONE: All models available.

R.G.D.: 6U17T. TOI7. C34. ete. 0o .. b8/8
Moat mordele in stock.

SOBELL: T317. T346 o .. .. 84/-
Must tadels in stock,

STELLA: i, . o 104/~
STRE1TU, 8TS61U 104/~
EYRETE 104/~
STH41 41, §T64176° . .o T4
ST3L40 74/~

ULTRA: 86 series, 185 n-rio- “with U25 etel.
cowmplete .. 7816
Most models in stock.

VIDOR: ON4217-CN4231 inclustve ,, .. 684)-

Post agd Packing 316, C.W.0. Only

Also: Used O.P. Txs., fcan Coile, etc,
ALL GUARANTEED 80 DAYS
(Al enquiries 8.4.F)

WYNDSOR TELEVISION
TECHNICAL DIVISION

ST. ALBANS RD., BARNET, HERTS.
BAR 1769
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4/~ per line or part

u\llagl tive words 1o line,
mlnunum T lines. Box No, 1/- extra,
Advertisement  mast  be prepaid
and mhhe“( b to Adyertisement
Manager  “Practieal  Television™,
Tower House, Southamplou St.,
London, W.C.2.

SETS & COMPONENTS

DIRECT TV REPLACEMENTS LTD.,
largest stockists of TV Componenls in
the U.K. Line Qutput Transformers,
Frame Output Transformers, Deflector
Coils for most makes. Official_ sole
suppliers for many set makers, Same
Day Despatch Service. Terms C.0.D.
or C.W.O. Send S.A.E. for quotes.
Day and night telephone: TIDeway
6666. 138 Lewisham Way, SEl4.

TUBES-AERIALS- VALVES

Regunned tubes, guaranteed one vear
tull range of aerials and fittings. 1.T.V
boosters, valves, bray head tuners, TV sets,
transistor radios and all electrical applian-
ces. Co-axial cables and house wiring
cables, fluorescent fittings,

All quotations without obligation. Special
terms to the trade and Home Engineers.
5.A.E. lor Catalogue.

G. A. STRANGE

BROADFIELD, NORTH WRAXNALL,
nr. Chippenham, Wiits. Tel. Marshfield 230

“ HEATHKITS ” can now be seen in
London and purchased on H.P. Free
Brochure. DIRECT TV REPLACE-
MENTS LTD., 138 Lewisham Way,
SEl4, TID 6666.

TUBES, rebuilt, rescreened, etc.
Famous maker 4" £4. 5s.; 17" £€4. 15s.
VALVES & TUBES, 1 Year Guarantee!

BRAND NEW VALVES, full list
on request.

EYSI, EY86, ECLBO, PYBI, PCCB4 776
U25, PY33, PCL82, PL8I, PCF80 9'6

U8ol, 6CD6G, 50CD6G, 20P4, 20L | 18/-

P. BEARMAN, 3 PANK AVENUE,
NEW BARNET, HERTS. BAR 1934

EXCEPTIONAL YALUE: Picture tubes.
Mazda 19in.. CME$901,

AW47-90/91, £4/10/+;
Mul.ard 19in.. AW59,90. £6/10/-; car-
riage 1msuredx paid, 12 months’
guarantee. Note: All brand new. We
a.80 supply most other sizes com-
pletely reguaned at £4/17/6, guaran-

teed 12 " months. TOMLINS, 156
Lewisham Way, New Cross, SEl4.
TID 3657.

ALL NEW-—POST FREE

L0 Lme ‘0. Trans. T221, ete..
II\( 0 L.O.I'. Housing (Perspex)
All Makes L.O.T. from

TV Volume/Bright Controls .
service sheets..

Air-spaced Coax., yard
TV Silicon Rectifie 5 13/6
LISTS S.A.E.

BOYLAN
DUKE STREET, WARRENPOINT, N. IRELAND
REBUILT TV TUBES, two vyear

guarantee. 12in. and 14in. at £5/10/-;
15in. and 17in. at £8; 2lin. at
£7/10/- S.A.E. please for quoLe on
110° types. Branded valves less 10%
and post free. Twe.ve month
guarantee. Terms, C.W.O. carriage
paid. TELEMART SERVICES, 22

Coatsworth Road, Gateshead 8.
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TELEVISION TUBE SHOP

We have the following
Unused, Guaranteed Tubes

in Stock now

AW36-20,21 ............ £5. 2.6
AW36-80 ................ £5. 7.6
AW43-80,88 .. ......... £6. 7.6
AW47-90,91 . ........... £1.10.0
AWS3-80 ... ............. £1.12.6
Ci2A,CI2B .............. £4.12.6
CI4BM,FM .. ... ....... £5. 5.0
CITBM, FM, HM . ... ... £6. 1.6
CI7TLM, PM, SM ... ..... £6.12.6
C21 HM, SM, TM .. ....... £7.17.6
CME1402 . ............... £5. 7.6
CMEI702, 1703 .......... £6.12.6

CRM91,92 . ............. £4.12.6
CRM93 |
CRMI21, 2 3 4 ceeeeen... £4.12.6
CRM|4I,2,3,4
CRMIS2, 153 ............ £5.12.6
CRMIT71,2,3 . ..........
CRM211, 212 . .........
MW6-2. .. .............. £5.12:6
MW22-16................ £4. 2.6

MW3I-16,74 ............ £4. 2.6
MW36-24,44 . .. ........ £5. 2.6
MWAI-1 .. ... ......... £6.12.6
MW43-64, 69 ............ £6. 1.6
MW43-80................ £6. 7.6
MW53-20 £7.12.6

cersuseseeesenns

MW53-80................ £7.12.6

T9OUA .................. £6.12.6
14KP4A, 141K . ........... £5. 2.6
171K, 172K, |73K veveen.. £6. 7.6
6901A ......... veee... £6.12,6
T201A, 7203A . cee... £5. 2.6
T204A ......... eieien... £5.5.0
THIA . ..., £6.76
T405A . ... .. ...l £6.12.6
All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 716, via B.R.S. or

1276 via passenger train.

TERMS £2 down (plus carriage)
balance £1 per month.

A few 19in. and 2lin. still available
now, at £8.10.0 and £11.0.0
respectively.

Shop Soiled Tubes (unused)

(Subject to Availability)
12in. 3/18, 3/31, 45/-. Others 5716
l4in. CRM141, 2 6716, Others 5776
17in. CRMI71, MW43-69, 43-64,
75/- Plus Carriage. Guaranteed
for 12 months.

THLEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD

LONDON, S.W.ll. BAT 6859
South of the Bridge. Open Sats.
until 4 p.m.

~
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SALVAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE

ACIP 26
36 2/8 EXAMPLES
B8 4)- N
D1 2/6 FULL CATALOGUE 8d.
Dh3as 2/6
e 816 . VAL‘VE HOLDERS
DAFOL 4/ Americau Octal . 3/ doz.
DD 2/ Noval . 8d. ecach
11341 gl&
DDLe 18
DFO1 4= RESISTORS
DH7?  4)- Card of {W Resistors, 72 values
DK8l  4/- covering complete 109 range.
HAS0 18 24/- per card.
EBS4 1/3 Full rsnge of separate Resistors,
KR4 1/3 Condensers, etc.
XEBC33 2/6 S
s 95 VARIABLE CONDENSERS
ECC34  3/8 8+50pf concentric trimmers 3/- doz.
Ry
K 2 - »
$OLSD 40 GEC CRT'S (BALVAGED)
EF30 173 BPP(‘IAI OFFER
£¥80  2/6 12in. G.E.U. 10/ sa.
EFSL 1/3 L-‘euonnl (I“el'i Only
KT33C 1/8 _ __
61 2/8
KTZ41 2/8 36 Mcll. le Mc's, 10 Mc/s INCRE-
1683 g/ | MENTALOR TURRET TUNERS
Nx08 4/ LESS YALVES. EX-RECEIVERS
N3z 4/ 12/6.
N339 4/ Wa can often supply for the
N369 4/ Bsetudl set sou waut the tuner to
N379 4f- Gt. Bul cannot guarantee what
Pil /8 channels are Atted,
1 2/8 S
s iR TRANSFORMERS
PCLs2  4/- | CRT Boost Tranaformers.
PCLB3  §/- 2V, 4V 6V, 10V, 13V
PEN4G 2/8 | Biate which required. 12/6 ea.
PEN4G £/8 Heavy Duty Output Trans:
PL33 4/~ ) formers. 6 ratios trom 13 : 1
PLSL  Bl- | to4s: . 2b5/-ea.
P1.82 4/- Miniature Output Trane... 3/9ea.
PL83 4 Standard Qutput Trgns.
PLS4  d/- ormers, Multi-match ., 10/sea.
PY3L 4/~ | Transistor Daver: 1 1 c1 10/-ea,
PYRl 4/ 1 CT 12/6ea,
P70 /8 | Transstor Output: 6 B +1 CT 10/-¢a.
spPdl 178 2-1 CT 10/-ca.
:;éf ’g Micropbons Trnmlomerl,
o Y ratio 60 : 1 . 85/-ea,
o
328 -
vhe gle LP. TRANSFORMERS
VP4 4/- Standard 465 kefs .. 12/6 per pair
w77 /6 Midget 485 ke/s . 18/ per pair
7283 /8
%66 18
737 18 AUTO TRANSFORMERS
790 3§ o n
zis  ge | oW $ile o
GALS /8 oW . 20/ ea.
oWy 4
M - TRANSISTORISED FAULT
g&u 2‘//6 FINDER
6D8 4/ | Enables foults to be loosted
gF12 1/3 quickly. Cousists of a two-
618 1/8 tranalgtor mutlti-vibrator in a box.
645 2/6 Complete with battery. a2/e
s
Er CRYSTALS
b f;g GENUINE XULLARD. Boxed.
8D8 2/6 OA5 8/ OABL -
10¥1 4/ QA7T0 8= OABH 8/-
P13 4. 0A7S 3/ 0A9Y 3/e
10P14  2/8
12BH7 4/
20F2 4/- TRANSISTORS
sort 28] ocrew asi- oc2 g
w05 4 | OCle 48/ A 8.
9516 28 0028 25/ 076 8-
001 5. | OC4 114- 078 8.
30C15  §/- Qce5  10/= QAL 8/
Lt 5 | ot ers o2 18/-
J0PLL  4/- e/ 0Ou170 176
HWOPLI3 4f-
34 2/8 TERMS: C.W.0. or (.0.D.
43 2/8
43 2/8 Orders under £1, P. & F. 1/3.
807 4/-\/  Opeu til) 11 p.mm. most days.

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

Arion Television

Maxted Road, S.E.15 NEW X 7152
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FOR SALE

“(continued’

TV SPARES

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

Ekco T221, 231, 311, 284, TC208, T310,
T334, T327, TU209, T248. TC267 all 6276,

Ferranti TI1001, 14T3-6, 4216. 1472, 62/6.
Murphy V240/250, 62/6; V270/280, 776.
Pye VT4, VT7 and Pam 906-53, 55/-.
H.M.v. 1B40-9, 2805-5902, only 57%6.
Bush TV53, 79/6: TV24C, TVE0 etc., 8976,
Philips (768U, 92/6: 1114-5, 1437-46, 896,
Masteradio T917, TE7T, T409-12 etc., 75/,
Alba T301, 304, 394, 484, 494, 55/-.
Cossor 930-8, 58/6: Ferg. 992-8, 61/6:
Baird P2014/7, 21147, 5976,

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 80/-,
Used l4in. ex-Rental 13 Ch. sers: Pye/
Ferg./Sobeli, 10/- each. MIN Lots of 25,
Lots of 6 for £8. (Cailers only).

110 conversion kits, £6.5.0.
625 conversion L.O.P.T.s,
Table Top V" aerials, 12/6.

£€4.10.0.

Free Insurance and Quantity discounts
Callers Welcome. Open all day Saturdeys
Terms: C.W.Q. or C.Q.D. Post & Pack 4/~

TELEVISION CONSUMER

SERVICES LIMITED
112 Camberwell Road S.E.S.
Rodney 7917

FOR SALE

EIGHT VOLUMES Newnes's Radio
und Television Servicing. £10 or o.n.o.
J. BASTIAANSE, 34 Townhead, Auch-
terarder, Perthshire,

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

PCF80 6/6,  PCCEd PL81 7jer

ECL80 6/, EY86 6/3, EY5] 6/3, ECC82
5/8, U25 7/., PY32 8/-, EF80 4/-,
PCL83 8/6, POL82 7/-. C.W.O. Posi,

S.AE. ehqulr&es: J.
RENNARD, 55 Rishame Terrace,
Horsforth, Leeds. Yorka.

{1) COMPLETE SET Newnes's Radio
and TV Book, pre 1951 to 1962; (2
Pin Poimt TV Troubles in Ten
Minutes; (3) Television Explained:
(40 TV Principles and Practice; (5
Radio and '’ Engineers_ Reference
Book. £10 the lot. EMERY, 6 Priory
Avenue, Leek, Staffordshire.

Insurance Free.

BARGAIN PARCELS: 10/- and &£1
each. Trans’ Cr.okes Cons’
Resistors, etc, spec.fied articles
included. C.W.O. 40 Eutland Road.
Hove, Sussex.

E. R. NICHOLLS

46 LOWFIELD ROAD
Off Shaw Heath, STOCKPORT

BUMPER PAKCEL

100 Assorted Resistors.
60 Assorted Condensers.
135in. 3 ohm Elac Speaker.
1 Isolating Transformer.
4 Terminal Blocks.
2 Rotary Toggle Switches.
1 Small Chassis containing 60 com-

2 Thermijstora.
100 Cartridge Fuses.
All for 20/-. Post Free In U.K.
20ft. Steel Telescopic Mast, 50/-.
High Stab Resistors, 6d. 2ach
List now ready tor Papér Block
Condensers, Valves, Osclilators, Test
Sets. S.A.E, Please.
Mail Order and Resall ‘lmﬁu
46 Lowfield Road, Off shaw Heath,
Stockport, Cheshire.

VALVE CARTONS at keen prices.
Send 1/ for sample and list. J. & A,
BOXMAKERS, 752 Godwin Street.
Bradford 1.

1,000 TELEVISIONS, all makes, from
£3 working, 10/. not. Callers only.
§ ti!l 6. including Sats. 39 White-
horse Lane, Stepney, London.

METAL RECTIFIERS

RECTIFIERS—-CONTACT COOLED

4R A 282 (Nixl)l) type 250 v., 250 mA, 13/6;

I2RAI2BS (FC31) type 250 v., 300 A, 17/6;

350 A, 19/8; ECI 13/-,

RECTIFIERS—FIN TYPES

Fqunu for RM4 250 v., 250 mA, 18/8; RM5

2560 300 mA, 17/8; 14A9R9 400 mA, 18/6;

MABU 16/8 14487 19/- 14All)0 22/8 154948

20/-; 17/6; LWI1D 20/-; 20/,

IULTIIETEBS from $8/6.

Stamped eavelope for full latest selection and

bargain offers.

Under £1 P, & P. 6d., over £1 Pont Free.
C.0.D. 2/6.

DURHAM SUPPLIES

1795 Durbam Road. Bradford 8, Yorkshire

EXCEPTIONAL TRANSISTOR Port-
ab.e Tape Recorders, value £6/19/6,
complete with crystal microphone,
earphone, spools, tape, batteries,
instructions, presenitation box (extra
tapes, 100fL 4/6), ideal gift, £6/18/8.
Satisfaction guaranteed. Postage
packing 2/6. TOMLINS, 156 Lewisham
Way, New Cross. SEl4.

A
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WANTED

NEW VALVES WANTED EY51, ECLS80.
, PCF80. PCL93, PL81, PCL82,
PY81, R19, U801, 30P4. wtc. Best cash
prices by Teturn. DURHAM SUPPLIES
175 Durham Road. Bradford 8. Yorks.

A PROMPT CASH OFFER torTyour
surplus brand new Valrves and Tran-
sistors. .S.., Beverley House.
Mannville Terrace, Bradford 7.

SERVICE SHEETS

SERVICE SHEETS, Ruadio and TV
4/- each. List 2/, Ail orders dis-
patched on day recelved Also Manuais
for sale and hire. S.A.E please. Mail
orders only. SUL TAN RADIO, 29
Church Road, Tunbridge Weils. Kent.

SERVICE SHEETS (30.000) 3/- each
with S.A.E. DARWIN, 19 George
Street, SL He ens, Lanes.

TRADE SERVICE SHEETS offered

If I haven't got

by retired engineer,
Al 4/- each b,v

it you won't get it!
return. Please include large SA
Mail orders on: ETZIONI,

Merrion Avenue, Sianmore, Middx

FAULT-FINDER FILES, showing com-
mon faults that each receiver is
prone to and other useful servieing
mfoxmauon 2/- each. List 8d. plus

postage. Mall orders oaly.
DISTRIBUTORS, 44 Olc Bond Street,
London W1.

(Continued on nexrt page)

—_—
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SERVICE SHEETS

(continued)

WHY TOLERATE DELAY when we
can supply your Radio or TV Service
Sheet by return of post at 4/- each
pius postage. List 2/-. Also Manuals
for sale and hire. &.A.E. with in-
quiries. please. Mail orders oniy 1o:
S.P. DISTRIBUTORS, 4¢ Old Bond
Street, London Wk,

SERVICE SHEETS, Radio, TV, 5,000
models. List 1/-. S.A.E. inqguiries:
TELRAY., 1! Maudland Bk., Preston,

SERVICE SHEETS
For all makes of Radio and Television—
1925-1963. Prices from |/-,
Free fault-finding guide with all Service
Sheets. Please send S.A.E. with enquiries.
Cartalogue of 6,000 models, 176,
Special offer of 125 Radio/TV Sheets

covering many popular models, 217-

All types of modern and obsoletr vaives.
Radio and TV books. S.A.E. lists/enquiries.

HAMILTON RADIO

Western Road, St. Leonards, Sussex

SERVICE SHEETS, also Current and
Obsblete  Valves for sale. JOHN
GILBERT TELEVISION, 1b Shep-
herd’s Bush Road. London W6. Tel.:
SHE 8441. Nr. Go.dhuwk Rd. Statlon.

SERVICE SHEETS Radio and TV,
4/- each post free. All types. Send
S.A.E. for enqguiries. D, AND B,
TELEVISION (WIMBLEDON) LTD.,
131 Kingston Road, Wimbledon, SW19.
CHE 3955.

EDUCATIONAL
BECOME * Technically Qualified”
in your wspare time. (Guaranteed
Diploma and Exam. Home-study

Courses In Radio/TV_Servicing and
Maintenance, R.T.E.B.. City and
Guilds, ete. Highly informative 120-
page Guide—Free! N.LE., (Dept, 468),
148 Holborn, London EC1.

“HOW AND WHY " of Radic and
Electronics made easy by a new non-
maths practical way. Postal iastrue-
tions based on hosts of experiments
and equipment building carried out
ay home. New courses bring enjoy-
ment as well as knowledge of this
fascinating subject. Free brochure
from: Dept P.T. RADIOSTRUC-
TOR, Reading.

THE INCORPORATED Pracutxoners
in Radio and Electronics (I.P.R.E.}
Ltd. Membership Conditions boo let
1/-. Samp.e copy of I.P.R.E. Official
Journal 2/- post free. Secretary. 32
Kid‘gwre Road, Caversham, Reading,
Berks.

By repairing Radio and
TV Sets a8 & job or as
spare time business. Our
practical course will show
you the way. No previous
experience ig  required.

SEND FOR
FREE BOOK

TODAY!

RADIOSTRUCTOR

Dept. @78 RRADING, BERKS.

BOOKS & PUBLICATIONS

PIN-POINT TV TROUBLES IN TEN
MINUTES. The t:tle can be imitated
but the contenis never! The book
that really tel's you how to fix tele-
visions. Over 340  cross-indexed
pages. MUST be able to ea you
more than its cost within two weeks
or your money refunded! Price 33/-
incl. postage. Write for free trial to:
SIM-TECH BOOKS, West End, South-
ampton, Hants.

FIND Tv SET TROUBLES in minutes
from that great book ** The Principles
of TV Recciver Servicing . 10/6 all
book houses and radio wholesalers.
If «ot in stock from: Secretarv,
I.P.R.E., 32 Kidmore Rd., Caversham,
Reading, Berks.

PUBLIC APPOINTMENTS

RADIO TECHNICIANS required for
Ocean Weather Ships with a sound
knowledge of at least three of the
following types of equipment: Single
Side-Band Traasmitter. Radar Navi-
gational, Radar Height-Pinding Echo
Sounders and Ruadio Receivers. Auto-
matic DF v.h.f. and MF, Low Vo.tage
Servo Recorders, Digitul Telemetering
Equipment. Sulary scale £636-1.036
per annum_ plus £120 per annum
overtime allowance. Free food and
accommodation provided on board
ship. Applicants must be natural born
British subjects. Full details from
sShore Cuptuain, Ocean Weather Ship
Buse. Great Harbour, Greenock. Tel.:
Greenock 24281,
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TELEVISION
ENGINEERS'
POCKET BOOK

Newcomers to service work will
find this handy book invaluable for
J.

on-the-spot repairs. By
Hawker.
1276 Postage 9d.

THE OSCILLOSCOPE, by G. Zwick.
30/-, Postage |/-,

HI-FI YEAR BOOK, 1963.
Postage I/-.

THE RADIO AMATEURS’ HAND-
BOOK, 1963, ed. by A.R.R.L.
36'-. Postage 2/6,

TELEVISION SERVICING HAND-
BOOK, by G. J. King. 30/-. Postage

176,

PROFITABLE TELEVISION
TROUBLE-SHOOTING by E, A,
Anthony. 56'-, Postage 176,

ELECTRONIC MUSICAL IN-
STRUMENTS, by R. H. Dorf.
60/-, Postage /-,

RADIO VALVE DATA, 7th ed.

Postage

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2

Phone: PADdington 4185

1076.

It

LONDON N.16
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24 COLBERG PLACE, STAMFORD HILL

Open 6 days 9-6 p.m.
v ¥ r N Al Ty
‘ ZAI ‘ ZES SAME DAY SERVICE
NEW! TESTED! GUARANTEED'
SETS 1RS, 185, 1T4. 358 34 DAF‘91. DF$1, DK91, DL92, DL94 .. Set of 4 for 17/-
DAF96, DF9. DK9, DLO6 . 4 for 25/8
1ATGT 9/« | 6SNTGT 4/9 | ACITH1 19/6 | ECF80  7/- | N8 7/~ ) U291 11/«
1D6 716 | 6U4GT 919 | AZI1 12/6 | ECF82  7/9 | N37 10/- | U30L  12-
1H5GT 8/6 | 6V6G_ 8/11 | CBL1 12/- | ECH35 6/8 | PC9 9/- | UBOL 18-
INSGT 8/9 | 6GV6GT 6/8 | CCH35 13/6 | ECHi2 8/3 C97 9/- | UABCSO 5/9
IR5 5/- | 6x4 - | CL33 _9/8 | ECH81 6/ | PCC84 /3 AF42  B/-
154 7/6 | 6X5GT 6/9 | CY1  12/6 | ECL80 6/3 CC85  7/6 | UBC4l 6/11
1S5 4/- | 6/30L2  8/6 | CY31 5/9 | ECL82 7/9 | PCC88  8/- | UBF80 /9
iT4 3/- | TB7 8/- | DAC32 8/6 | ECL8s 9/- | PCF80. 6/9 | UBF89 7/3
3A5 6/9 | 7C5 7/9 | DAFYl  4/- | EF3TA  6/- | PCF82  6/9 | UBL21 13/8
3Q4 5/9 | 7C6 7i6 | DAF3%6 6/6 | EF39  3/9 | PCF8s  8/6 | UC9s 5/
354 5/ | 7THT 59 | bccw  6/9 | EFd0  11)- | PCL82  7/3 | UCCs4 11/3
3V4 5/9 | 787 9/- | DF33 8/9 | EFal 713 | PCL83 9/~ | ycess erg
5U4G  4/6 | Y4 /- | DFIL 3/- | EF4 6/3 | PCL84  5/9 | Ucrso 1019
5V4G 8/- | 10C1 9/6 | DF96  6/6 | EF80  4/3 CL85  8/6 |
5Y3GT 5/- | 10C2  13/- | DH76  4/3 | EF85 5/- | PENA4 11/¢ | UCH21 13/6
4G 8/9 | 10LD11 10/9 | DHTT  4/9 | EF86 6/9 | PEN3C 8/- | UCH42  7/8
BALS 2/8 12AT6 419 DK32 9/~ EF89% 5/- PL36 9/3 UCHS81 7/6
6AMS  3/3 | 12ATT  4/9 | DKol 5/- | EF91 3/3 | PL81 719 | UcLs2  gig
6AQ5 6/- | 12AU7 479 | DK92  6/9 | EF92  2/8 | PL82  5/9 | yores 10/
6AT6  4/9 | 12AX7  4/9 | DK% 7/~ | EF184  8/9 | PL83 /9 2 0
6BA6  5/3 | 12K7GT 4/3 | DL.33  7/3 | EL33 716 | PL.84 716 | UF4l 713
6BE6  5/3 | 12K8G /6 | DIL35  9/6 | ELdl 719 | PX4 9/6 | UF8e /3
6BG6G 13/6 | 12QI1GT 4/3 | DL92 5/- | EL42  8/6 | PX25  8/6 | UL41  7/9
BHE 5/9 | 1243 /6 | DL91  5/9 | EL84 8- | PY32  9/3 | UL4s 10/8
BJ6 58 | 1457 /6 Lo 6/6 | EM3t T3 | PY3 10 | il g8
8CD6G  26/6 19BGEG 18/6 EABC80 6/- EM80 713 PY80 8/~ y
6F1 9/6 | 20L1L 15/- | EAF42  8/- | EMS8I 8/- | PY81 6/- | UL84 8/3
6F13 9/6 | 20P4 1311 | EBSt 2/6 | EMs4 8/3 | PY82Z  5/6 | URIC  7/3
6F14 9/8 | 205 "14/8 | EBCW B/~ | EMS5  9/3 | PY83 /6 | vur 8/6
6K7G 1/11 25L6GT 6/- | EBC4l 713 | EY51 6/6 | Rl6 17~ | uyar 11/-
GK7GT "4/3 | 27U 17/ | EBFS0 73 | EY86  §/6 | TH2IC 15/~ | (va1  mrg
K8G  4/3 | 301,15 10/3 | EBF8S  7/6 | EZ40 6/- | U24 15/- A
6KBGT 7/9 | 30P4  12/3 | EBL21 13/6 | EZ4l 716 | U2 9/9 | UY85  5/9
616G 6/6 | 30P19 13/~ | EBL31 17/- | F7Z80 5/ | U2 8/3 | vPiB  9/8
6L19 10/~ | 30PL13 11)- | ECC30 €/6 | KZ8L 5/- | U47 8/9 | vpPal 5/-
6LD20  '5/6 | 35A5 14/ | ECC8!  4/3 | G232 8/ | US0 416 | wig 4-
6P25 8/- | 35L6GT /9 | ECC82 4/9 | KT32  6/6 | U52 4/3 | ginn
607G 4/9 | 3B7ZAGT 411 | ECCBY  Fi- KT6l %6 | Ul 11l 1 2/6
6QIGT  7/9 L6GT 7/- | BECCst /9 | MU14 /- | U281 g/16 | Wi 14/-
6SLTGT 5/9 ' 185BT 19/6 | HCCS /3 | MX40 13/6 | U282 _ 14 Z77 313
Post 6d. per valve
IR DIO [ 5
J‘ Any Parcel Insured
Against Damage in

Trﬁ(l?n?)“DGdi’ extrla.ua
y C.0.D. Parce
STA. 4587 extra.
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REBUILT TUBES!

You’re safe when you buy from
RE-VIEW LTD!

* Each tube is rebuilt with a completely
new gun assembly and the correct voltage
heater.

* Each tube comes to you with a guarantee HERE IS WHAT YOU
card covering it for a year against ail but
breakage. PAY:

* Each tube is delivered free anywhere 12in. £4.10.0
in the U.K. and insured on the journey. 14in £4.15.0
Each tube is rebuilt with experience and .

* know-how. We were amongst the very )5in. ... - £5.00 l
first to pioneer the technique of rebuilding 17in. ... £5. 0.0
television tubes. ) ‘

! 20in. ... ... £1.00

RE-VIEW (LonDpoN) LTD.

Cash or chegue with

173 STAFFORD ROAD, WALLINGTON,
Tel. WALIlington 4382

SURREY.

order, or cash an delivery

Have you sent for your copy? L  INCLUDING
ENGINEERING OPPORTUNITIES v’,’,:}c';u:f,gc‘}"," PRM““;A TOOLS!

is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-

tronics Courses, administered by our n.a;o Ghleviillien servicing B 1.E.T

Specialist Electronics T'raining Division— GET SOME ractical Electronics MRy

the B.J.E.T. School of Electronics,explains | | ETTERS AFTER e eosiecel SCHOOL OF

the benefits of our Employment Dept. and YOUR NAME! ELECTRONICS

shows you how to qualify for five years

promotion in one year. At LMEchE. POST LOUPON NOW 5

We dfinitel LR B Pizase send me your FREE 156-page i)

PP y CTELALIC ’» A 1 I0 8. | | “*ENGINEERING OPPORTUNITIES" [ ]
NO PASS — NO FEE CHARE B (Write if you prefer not to cut page) E

Whatever your age or experience, you cannot afford AM.Brit1RE. L 1]

to rmuss reading this famous book. If you are City & Guiids . NAME ......

S G A S e T ) -

tolay —FREE. ‘ o m ADDRESS s

BRITISH INSTITUTE OF ENGINEERING : :

TECHNOLOGY (Incorporating E.M.I. Institutes) B ————— 2

! (SE/20).
(Dept. SE/20),29 Wright's Lane, London, W.8 g stmecroneam ®
THE B..E.T. IS THE LEADING ORGANISATION OF ITS KIHD IN THE ' D

Machanical Eng..

Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng.,
Aeronautical EnE.,
Production Eng.,
Building, Plastics,
Draughtsmanship,

Television, etc.

EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.¥. Electronics, Etc.,
AM.Brit.l.R.E. Gty & Guilds
Radin Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

The specialist Elec-

tromics  Division of +

B.[.E.T.(incorporal-
ing E.M.I Institures)
NOW offers you a
recllaboratory train-
ing at home with
pracucal equipment.
Ask for derails.
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REBUILT AND RESCREENED

CATHODE RAY TUBES

Complete with all new components excepting glass

FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN’S
LARGEST GROUP OF INDEPENDENT MANUFACTURERS OF REBUILT
CATHODE RAY TUBES

SUFFOLK TUBES LIMITED

1/3 UPPER RICHMOND ROAD

PUTNEY, S.W.15.
Tel: Vandyke 4304/5267

MIDLAND TUBES LIMITED
477/483 OLDHAM ROAD,
MANCHESTER, 10.

Tel: Collyhurst 4412

ALL TYPES -

VIDIO REPLACEMENTS LTD

25 ADDINGTON SQUARE
CAMBERWELL, SE.S
Tel: Rodney 7550/7559

KEEN PRICES .

12 MONTHS’ GUARANTEE

Winter Trading Co. Ltd.
95 Ladbroke Grove
London, W.11

and Branches

Weston Hart Ltd.
236/8 Fratton Road
Portsmouth

Tel: Portsmouth 24125

Lawsons Ltd.

36 Cornhitl

Bury St. Edmunds, Suffolk
Tel: Bury St. Edmunds 3304

J. H. Sunderland

11 Clements Street
Rochdale, Lancs.
Tel: Rochdale 48484

Wizard Productions
16 Withy Grove
Manchester

Tel: Dea 2772

L. V. Bennett

27 Pine Crescent
High Cliffe
Bournemouth, Hants.
Tel: High Cliffe 3336

Chester Radio

11 City Road
Chester

Tel: Chester 24727

Taylors

162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000

Millards Southern Rentals
3 High Street

Aldershot, Hants.

Tel: Aldershot 20408

Lucketts of Banbury
57a/58a High Street
Banbury, Oxon
Tel: Banbury 2813

Electrical Marketing Co. Ltd,
12a College Square North
Belfast 1

Tel: Belfast 33340

R.E.D. Ltd.
Waltham Street
Crewe

Tel: Crewe 4364

PROMPT DELIVERY
WRITE FOR BROCHURE

Fylde Television Services
460 Talbot Road
Blackpool

Tel: Blackpool 31159

R. Watson

Leathern Bottel

Wavenden, Woburn Sands, Bucks
Tel: Woburn Sands 2027

J. Wildbore Ltd.
6/12 Peter Street
Oldham

Tel: Mai 4475

T. Barratt & Co. Ltd.

Mill Street

Sutton Coldfield

Tel: Sutton Coldfield 1192/3

G. M. Carlow Ltd.

3 Hurst Green Road
Bentley Heath, Solihull
Tel: Knowle 2742

Cotton T.V. Service Ltd.
63/65 Oundle Road
Peterborough

Tel: Peterborough 2169

www americanradiohistorv.com
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