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TELEVISION BOOKS
ON FREE TRIAL!

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

No. 200. TELEVISION SERVICING COURSE. Let thus new course
belp you in TV ser‘h ing. A real bargam! \:)lnplelc, ouly 32/8 full price
for all lessons.  You get lessons on pleture faults, circuits, adjnstients,
shart-cuts, alignment facts, trouble shppting, uge of test equipment,
pieture analysis - SPECIAL unly 32/6.
No. 38. RADIO AND ELECTRONICS COURSE. 1f some i your basic
theors of electronies s a It(le shaky then we recommem] that yon take
this conrse. A gobd wulerstamding of the indamentals of el
v easential tor intelligent Ty repait and this course will provide all the
miormation yon will necd.  Juat magine!  You get 35 large, fact- packed
Jesstin 101 hittle more than 1/- per lesson!  The kessous are vrystal clear,
practical, easy lo master and use.  Early lessons make fundamentais
clear #ven to the heginuer, while other lessons will give you the practical
Khiow-how™ of an exp The price?  Only 38/, plus postage. Graluates
Db N0 89 conrse can qualify Tor a certificate details sent with each course
ordered.
YOU TAKE NO CHANCES WHEN YOU BUYFROM
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 are positively the only company offering
these terms anywhere in Great Britain. So why take chances,
always buy your books from Sim-Tech wher: you can be
sure of a fair deal!
No. 8. PIN-POINT TV TROUBLES IN 10 MINUT&3. IPrice 31/6
Without a daubt one of the tost useiunl books ever published about
televidion Do you have a copy?  t1 ot you are really isong something
Thie is the only book af its kimi ever pnblished  1t's not an ordinary
teat ook 102 usetn] to both amateurs as well as expertsl  No matter
how elever von ape at Bung televisions, it would he impossible for yan
o have all the knowledge storsd i this baok  Over 340 cross indexel
50 tune-saving chedk charts,  1Us your most useful an-the-job
Quickly and camiy pin-points the exact trable in ANY felevision
“Adeo inebides 200 diagraws and photos, explanations of ciremes and
devigne  Theusands of Practical Lelevivon readeis own amd use this
book every slay! Why net send for yout trial capy today”  Then i vau
decele ta keep it, pay only of- per week until compivted This book must
be able to earn yon more than ils cost within two weexs or your money
will be refunded:
No. 28. TELEVISION SERVICING HANDBOOK. hy ticrdou ) Kiug
Here s & useful book by one of Britain’s top technieal woters  Fells
you how to dedace from a given tanlt the uost likelv canse of tie tronble,
anl Bow to Jdo an efective repaa This book together with Pine Pom!
TV Troubles will give you real money-making TV repau kuowledae
Yo can have this book on free tnal time payraens pl ponilede 1o the
regular bnokshop price of 30f-.
No. 6. TELEVISION SERVICING CYCLOPAEDIA. Harolt ' Manly 47/8

Here 1~ a0 tnost relable pefereme soutce of mntormation s felevisnn

One of the wost mteresting books W have ever seon You will ey
reading this publicatinn, it's sot stolty or hard to nse 10s ot a ghornbeg
dictionary as the title may amply, bt o thorowghly readable Took of <6%
pagrs representing the best valoe i television tnmmiation The chapters
sre m alphabetical nrder amd cover sich subjects as Alwnment. Amplifiers,

R Funers Ampliers Sweop, and Vileo Antenias, Blasmz, Brghiness
controls and =o on We el that von sl want to adid this Iun-k to your
hirary oner yon have seen it so why uet send i the conpon now” - Yon
can alwass ~end 10 back i ovou don't agree with i

No. 1. COYNE'S ELEMENTARY PRACTICAL RADIO- TELEVlSlON
SET consmsting o1 throe volumes A& Felrredee wot son will us 1w e

to come Has ~turdy sig ] band covers tor dong e WrREHen man sy
to tallow manner Loty plammg every thug complerely Traches television

Al Tadie togethor, saving tune h Lok availibh w parately at 26/-
cach or £8.12.8 11 vim by the wet at one titne. You coubil search all the
Bookstores o Englad but o won b did a belter valine than this! Pay

ol 3 - per week on this LSS page set waithont snter st charges

BIG BOOK CATALOGUE SENT FREE !
FREE TRIAL COUPON

T SIM-TECH BOOK CO.. Dept. P.TV3l. Gater's Mul. West End.
Southampton, Hants,
Please ~ond e the books nnher

i ' ' ) ' |l 1« A}
for xerom days’ free trenl ODne at & time I F am oot satished with
any book | omay return it post pand withont further ahlization an iy
part (Hherwime b owill payv cash oor 8wkl after seven dass
until pand
Tick here i1 elcloning ] pres (we pas postage same Today mot

back guaraitesy  Postage charges. Onders ap to £3 allew 1 n
or vwver allow 2 - Qverseas customers please send tull amount

Ad-lrens

THAT ‘DIFFICULT
OMPONENT . ..
SAME DAY!

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

We operate same day despatch service
from the largest stocks of television
components in the U.K., including a
compichensive range of accessories,
materials and test gear of all kinds

TERMS: C.W.O. or C.O.D.

Retail quotations gladly given on receipt of s.a.e.

Trade-please send your letter headings for data charts

DIRECT TV REPLACEMENTS

Dept. PTV 138, Lewisham Way, New Cross, Londor, S.E. 14
Telephone: TIDeway 6666 (P3X) Day and Night Ansafoie Servic:

E MS TELEVISION TUBES
PROVED
° ewe vith A reliability :-

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

18 month guarantee with all our tubes

COST TO YOU WITH

SIZE PRICE ALLOWANCE ON !

RECEIPT OF OLD TUBE

7 £4.76  £3.17.6
[4in. £4.15.0 £4. 5.0
15, 16, 17in.  £5.150  £4.15.0

Carriage and Insurance 10/6 extra on all tupes

!

|

\

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

MARSHALL’S for TELEVISION LID.

131 St. Ann’s Road, Tottenham, London, N.15 |
STAMFORD HILL 3247 & 5555 i




May, 1963 PRACTICAL TELEVISION 3y

» HIGHEST QUALITY—
l 0 s COMPARE OUR PRICES
Carn. & o s, GUARANTEED [NEW TYPES
MOST MULLARD, ¢ Montbs 12 Months Zg :15/7:)
MAZDA. COSSOR.| 12in,  £2. 0.0 £3. 0.0| '
o EMI- MW 36/24

ScorE BRIMAR.A 14in.  £2.10.0 £3.10.0] g£4.15.0

FERRANTI TYPES,

PROCESSED IN| 15_17in.£3. 5.0 £4. 5.0 cru 172

OUR OWN MW 43/64

FACTORY 21in.  £3.15.0 £5.15.0] £6.0.0

4ft FLUORESCENTS '] SPECIAL TEMPORARY OFFER.
G.EC. SLENDORA. 40 watt || Dueiobuge Bulk Speciat Purchase
elegant sliuline complete with we are ottering MW 31/74 Tubes at
starting  eduipinent. Beantifii the unrepeatable price of 29/-. MW
contemporary tinish, 39/_ 36024 ditto, 39/-. P.P. 12/6. The
P& P4 above are guaranteed 1or 8 months.

100 RESISTORS 6/6 | P.M. SPEAKERS. 32 Top Makew.
o . Sizes §-3 . tin. Jin.

Bxcellent. Sizes §-3 wart ,;m. 7/6 o 8/6

100 CONDENSERS 10/-

Minmture Ceramie and  SBuver  Maca

Condensers. 3 ul® to 5,000 pF.  LisT '

\'AALUE OVER £5. VALU E L)

12 POTS. Popuiar values. &K to 4 watt AMPLIFIERS

2 Meg. Unaosed, mived, pre- 4 6
aet, long &p., ewitched, ete.

excellent amplifier  with

CONDENSERS. 25 Mixed, Bisctroiyte. | | high gain preamp  stawe,
Many popular  sizes. List 103 driving 10°H outbut
Value €5, our  Price 10/ stage, complele with i
speaker. o attractive 2
tone case, ‘Tone control,
SILICON RECTS. negative feed-back. ready
for inuncdiate use, indivi-
250V _500mA standard TV replace- dual tested. Amazing
ment. Top quality 8/8 (3 for 24/-). volume and clarity, ideal
for guilars, u-(-('n‘d playoers,
p.a. i small halls, hdlrv
13 CHANNEL T.V.s alarms ete, Easily worth £5.
Table Models, Famous Makes. Abso- Our price whilst
tutely Complete, These setw are une toch
equalled in value due to hu mase | | Pacmimeady: 45/-
G35 LRSS Packing, ete. 36,

direct from source. They are untested,
and not guarauu'evl to be in working
order. Carr. ete.. 15/- CO-AX, iow 1osr, 8d. vd. 25 yis.,

11/6, 50 yda.  23fe, 100 sdw., 42/6.
12in. £2 19 o 17, £6-19-o L‘olsx I"lun‘s‘l’/& Wl':ul ozflei‘ bf)xen 346

ALL WAVE RADIOS

Guaranteed 3 Months

VERD! 55. MAINS 5§ VALVE SUPER-
SENSITIVE SUPERHET. Reaily attractive
high quality modermstic pastel and gold
cabinets. Very compact. Wavebands 18-30m
180-350m,  700-20001w1.  ferrite aerial and i
throwaut aeral. Smocth slow motion tunin
High Hux 4in. speake‘r AMAZING S.W. PER-
FORMANCE, CLARITY, VOLUME. dtandard
miniature valves, Kauily serviced, standard
layout. Truly unnsual value and UNKE-
PEATABLE absolutety 7 g

cuinplete  with guaran- 3 G

tee aud cireuit. Tax paid. 2 ns. B

VERDI 54, As above but medium and long wave oniy. 6 ] G

VERDI 53. A» above but medium and short wave only. 7z nS. cacn

AM/FM RADIOS 8 VALVE AMPLIFIERS. Kir of

e  vea oo new parts, consisting chassis mains
g“;,‘mi"'"’c':’{fef' 0 ,"al".eb plus and output transformers, valves
2 diodes. Contemporary Cabinet. (P61, BGRG, BX5G) and all compo-
'lop quality A.C. mains, A°.C. nents.  With full instructions fur

A.V.C. Absolutelv com- making high gain ampliier with
plete. Guaranteed 3 miths. £11 separate base and treble controls,
negative teedback, etc, 29 -

14in Tvs Carr. 12/8 Truly unnsual value at

With CRM 141 Tubes. Abso- TRANSISTORS

lutely (‘f)mple‘t.e, tested for raster. Guaranteed Top Ouality
Fawmous make, large purchase | Huge reductious. Red Spot standard
enables us to L.F. type uow only 1/6; White 8pot K.F.
offer them at £4 19. 2(()— . IMullnrd(M:tched Output  Kits

B o

TV AERIALS. Combined band 1 (Kltl, }J()A‘:lmi)t 4:;:%&%%8 &Il{-e“““
and 111, wall mounting outdoor. | OC81(2), sx transistors, g
Complete alt fittings, dipole | AF117  7/-| 0044 6/8|0C81D  5/6
band 1, 3 element band 111, | AF127 9/6|0C45  6/- OCl170 8/6
state channels, 39/-. Carr, 4/-, | 0C26 12/8/ O0C72 5/810C171  8/8

10N TRAPS. Standard 3/6. OCESMN /o LOCE I/ (DX E 101 ]5/0
TELEPHONE C.0.D. ORDERS LINE TRANS. 50,
DISPATCHED THE SAME DAY. Huge quantity, most 9@ /-

wakes at onily

GUARANTEED

VALVES

by return of post

THE MOST ATTRACTIVE COMPETITIVE VALVE
LIST iN THE COUNTRY

All valves are new and unused unless otherwise advised

POST 3 MONTHS FREE TRANSIT IN-

SURANCE. 8atlsfaction
1 Valve 6d., 2-11, 1/~ GUARANTEE or Mouey back Guaran-

FREE tfor 12 or more | In writing with | tee on Goods if returned
vaives. every valve. within 14 days.

024 4/8|6K7 5/9)20D1 8/9|DL82 8/-|EZ40  8/8|U22 6/
1AYGT 9/8/6K7G  2/-|20F2 9/6/DL92 5/-|EZ41  6/9|U24 12/8
1C5GT 7/6{6K7GT 4/6/20L1 16/-|DL94 6/8(EZ80  5/8|U25 10/8
1D5 7{-|6K8G  §/-|20P1 9/6/DL98  7/3|EZ81 6/-(U28 8/8
1D8 9/9|6K8GT 8/3/20P3 12/6/EAS0  1/3|FW4/500 /-1 U31 -
1H5GT 8/9{6K25  8/6/20P4 17/-|EABC80 8/8|GTIC 12/8/U33 14/=
1L4 3/-;8L1 9/6/20P5  15/-IEAC9L 4/-(GZ32 7161 U35 12/8
1LD5  4/36L6 7/6|25A6G 8/-|EAF42 8/3|GZ34 11/6|U37 26/~
1LN5 4/8'8L6G 6/6/25L6GT 7/9|EB34  1/3|HKS0 9/8|U50 4/9
INSGT 8/9/6L18 7/9125¥56G  8/-|EB41 5/- HL41DD 8/6| U52 4/9
1R5 5/6|6L18  12/6/25Z4G 7/-|EB91 3/3|HN309 18/-(U78 5/6
1Us 5/3|6LD20 7/9|28Z5 8/-(EBC33 4/9|HVR2 §/-|U78 4/8
154 7/8|6N7 7/6|12626G  8/-lEBC41 7/9/KT32  6/9{U107 12/6
185 4/6|6P1 8/6:2750  17/6|EBC81 7/9|KT33C 4/- UI91 11/8
1T4 3/-,6P25 8/6130C1 6/9|EBF80 %/6(KT38 14/-(U281 9/6
2D21 5/6;6P28 9/8[30C15 11/6|EBF83 9/6|KT44 6/- U282 15/~
344 4/-18Q7G  5/6|30F5 €/-|EBF88 7/9|KI145 8/6|U301 12/6
i KT61  8/6 U308 6/6
3D8 4/-|8R7G  9/-|30L1 6/6|EBL31 1%7/6|KT63  4/6| U329 8/8
KT66 13/6|U339 11/6
3s4 5/-168C7 4/9/30P4 9/6 EC81 4/6 | KT76  8/6| U404 6/-
3v4 6/6,65G7 4/9|30P12 7/6 EC92 8/6 KTW61 5/9 US0L  18/-
5R4GY 9/6 BSH? 3/-(30P19 13/8|ECC31 7/6|KIW62 6/6| UABCSO0 7/~

5T4 8/-|0SJ7 5/-130PL1  8/3|ECC32 4/- | KTW63 5/9| UAF42 7/9
5U4G  4/9|68K7 5/-|30PL13 9/6(ECC33 4/6|KTZ83 11/-|UB4l =
5V4G  7/8{8SL7GT 5/9 35C5 8/6|ECC34 8/-1L83 3/-|UBC41l 7/8

5Y3G  4/9 68N7GT 4/6/35L6GT 8/-|ECC35 ©6/9|LN152 6/6;UBCBl %/9
5Y3GT 5/8/65Q7 5/9|35W4  6/-|ECC40 9/86 MUl4 7/-/UBF80 7/9
5Y4G  5/6/68S7 3/6|35Z4GT 5/6]ECC81  4/9 N37 10/6| UBF89 7/68
524 9/-\6UAGT 9/6|35Z5GT 7/-[ECC82 4/9IN78 13/-) UBL21 12/~
5Z4G 1/-'5\!8 4/8|41 8/6 ECC83 6/-(N108 13/-/UC92  8/8
5Z4GT 9/6/86V6GT 6/-47 8/6|ECC84  T/6|N152 8/3|UCC84 12/-
50B5 7/9|ECC85 7/6|P4l 3/8|/UCC85 /3
50C5 8/6/ECC88 11/6| P61 2/9| UCF80 18/8
50L6GT 7/6/ECF80 8/3|PABC80 8/-|UCH21 ¢/3
6A8G  7/9|6Y6G 7/6(53KU  9/8|ECF82 8/3/PC86 11/6[{UCH42 7/3
BASGT 12/8|7B6 8/-i81BT  17/6 ECH21 11/6|PC87 9/6|UCHBL 7/9
BAC7 3/-|7B7 7/9|61SPT 11/-|[ECH35 7/6 PCC84 6/ UCL82 9/3
GAG5  2/9'7C5 7/3|62BT 13/6|ECH42 8/8|PCC85 7/9|UCL83 12/~

6AGT  6/9 7C8 7/8{75 5/6/ECHS81 7/-|PCC88 11/8|UF4l  7/6
6AK5  5/-|7H7 718178 5/-|ECH83 8/6|pcC89 8/6|UF42  &/6
6ALS  3/3 787 8/9/80 5/6/ECL80  6/6 |PCC189 13/8|UF80  7/-
6AM6  3/- 7Y4 5/-|88 9/6|ECLS2 8- |PCF80 6/9|UF85 7/8

6AQ5 6/- 724 b/-|185BT 19/6/ECL83 10/6 pPCcF82 7/-|UF86 14/8
GATE 5/- 8D3 3/-/185BTA19/8 ECLSB 10/3|PCF84 12/-|UF89 iz
6AUS  7/- 10C1  11/8/807(A) 5/-|EF22 %/-|PCF86 11/-|UL4l K/Ad
6AVE  5/9 10C2  14/6|807E 4/9{EF36  3/3|PCL82 7/3|UL44 14/-
6B7 8/6 10F? 4/9/813 49/-'EF37A 7/-|PCL83 9/-|UL46  9/0
8B8G 3/- 10F9 10/6832 14/-1EF39 4/68/PCL84 7/3|UL84 7=
6BA8  b/8 10/-/866A 12/6|EF40  11/-|PCL85 10/-|UMS0 9/6
6BEG  5/8 10LD11 14[0 954 3/8|EF4l 8/-|PCL86 10/6|UR1C 7/6
6BG6G 15/-|10P13  8/6|855 2/3| EF42 8/0| PEN25 3/9|UUB  12/-
6BHE  ¢/-'10P14  9/6 956 2/- EF50-BR1/6 PEN45 8/6|UU7 8/8
6BJ6 5/8'10P18  7/-,1625 5/6)EF50(A) 2/6| PEN46 4/6(0US  13/6
6BR7?  8/8 12A8 2/3|5783 7/6/EF54 3/3 | PL33 9/6/ UYIN 11/~
6BR8  9/8 12AH8 9/-18001 3/6{EF80 4/6 |PL38 9/6|UY21  98/8
6BW6  6/9/12AT  8/6/8002 4/8|EF85 6/-PL38 17/6|UY4l 6/-
6BW?  5/-112AT7  6/6/9003 5/9|EF86 ©/6|PL81 8/3|UY8H 8/~
¢4 2/8‘12AU$ 9/-|ATP4  2/4/EF89 6/8 | pPLB2 /6| VP4B  8/-
8C5 5/6112AU7 6/-lAZ31  $/8|EF9L 3/- | PL83 6/6| VP23 2/8
6cé 3/8‘12AV8 8/9|AZ41 7/-EF82 3/-|PL84 7/8 | VP41 6/6
6c8 11/-'12AX7 6/8 B(iﬂ 6/9|EF183  9/9|PL820 8/3; VR105 5/6

8CD6G 17/6112BA6  7/.'CI1C 8/- EF184 ©/6 PM84 9/6|VR150 b/
6CH8  6/8 12BES 6/6 CCH35 13/6|EK32  7/6|PX4  12/¢| W76 4/9
D2 3/3/12BH? 8/9 8/-|EL32  3/9 | PX25 9/.| W8L 73

6D3  9/6/12C8  5/6 v 7/6,EL33  7/-|P¥3lL  8/-|X61M 11/~
6D6  3/-12E1 1%/6|D77  3/3|EL34 11/6|PY32 10/-|X63  8/8
6F1  4/9/12H8  1/9|DA30 11/6/EL35  G/-|P¥33 11/-|X65 1l/e
6F8  3/812J5GT 3/3 DACS2 9/0|EL38 12/6(PY8D  6/6/X60  3/P
6F8G  4/6 12J7GT 8/-'DAFSl 4/6|EL4l  8/-|PYSl  6/3|X76M 1l/-
6F13  4/9|12K7GT 4/6DAF96 7/3|EL42  7/b|PYSZ  6/p|X78  Bl/m
8F14 m‘mxs 9/9!DF33  8/9(EL8L  §/9|p¥s3  6/p|X:9 21/
6F15  §/6,12KS8GT /6| DF9L  8/-|EL84  &/8|PYSS  9/- | X8IM /-
6F10  6/-(12Q7GT 4/6|DF96  7/3'EL85  9/9|PYS00 9/-|Y63 6/«
6F32  4/9/12SA7 7/-\DF97  7/6ELOL  8/9|PZ30 /6263  4/9
6F33  4/-[12567 4/6|DH63 5/6/EL95 6/6|R19  9/8/Z68  8/8
686  1/6|19SH7 3/6|DH76 4/6(EM34  8/6|RL1S 11/
635 4/3)125J7  5/6/DK32  9/6|EM80  3/9,SP4l  2/3
6J5¢  /-|128K7 4/6/DK91 5/6|EMS1 84|spel  ¢/-| FOR
GloGT 4/313NTGTO/O DKOZ  /EMSS /9 SUSs 16L| 100's
638 3/6 128Q7 8/6|DK96  7/3 EMS5  9/6 §UB150 4/6| TYPES
837 8/6/13D3 5/@/DL33  T/GIENSL 16/-|T4l 68| & Lo
6J7G_ 4/9/14s7  14/6,DL35  7/6|EY51  %/6|TDD4  g&/8
6J7GT 7/6{19AQ5 7/9'DL63  9/-|EYse 7/3,Uia 76| LISTED
6K6GT 6/-/18BG6 14/-'DL75  6/-l[EYS88 9/6/U18  7/8] S.A.E.

Post: 2 bs. 2/, 4 lbs. 2/6, 7 Ibs. 3/6. 15 Iba. 4/, etc. (C.0.D. /= extra) ALL ITE

M8 LESS 5% AND rosT FREE IN DOZENS. Send 64, for list of 1,000 snipa.

RETAIL SHOP
350-352 FRATTON ROAD, PORTSMOUTH
MAIL OrRDER ONLY  DEVONIAN COURT,

s PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX,
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87 Experts guide you to advancement

'_"riéwlitsfp'numlum__ and higher rewards
: ™ ' YOUR FUTURE if it is in electrical engineering

3 & .
! ; depends on your ability and the services you can
ec rlca render. The more expericnced you are the better

your prospects, the better your income . . . it's as simple

E as that! This New Edition of Newnes comprehensne

and authoritative publication is invaluable to you if you
mean to progress. Produced with the full technical
resources of NEWNES it covers every facet of the vast
field of modern electrical engineering.

N

INSTALLATION WORK OF ALL KINDS
Commercial Buildings, Small Houses and Flats, Hospitals,
Schools, Theatres, Cinemas. Electric Appliances.
Alarm Systems.

INSTRUMENTS, MACHINES, EQUIPMENT

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

OPERATION, MAINTENANCE, REPAIR

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

GENERATION, TRANSMISSION, DISTRIBUTION

Power Stations, Power Cables, Public Supply,
Underground Distribution Systems, Town and
Rural Supplies, Cable-laying and Faults.

Over 2,000 Instructive Action Photo-
graphs, Diagrams, Working Drawings,
Circuits. Many Concise Data Tables.
SEND TO-DAY—FREE EXAMINATION will

enable you to check it for your day-to-day
problems—it will surprise you !

Use It Free

i
A
L = =
| =

|

| To: GEORGE NEWNES LTD., 15-17 Long Acre, London, W.C.2 i
Send me Newnes PRACTICAL ELECTRICAL ENGINEERING without
l obligation to purchase. 1 will return the set in 8 days or send 16/- |
| deposit 8 days after dehvery then twenty monthly subscriptions I
ABSOLUTELY COMPREHENSIVE! of [6/- paying £16. 16s. in all. Cash in 8 days £16
X . | (Name and Address in block letters please). I
This is what you receive without cost or obligation— | Mr I
4 Volumes strongly bound in Grey Moroquette. 9% in. i Mrs. } ........... 00Q0000 0DOOD00G00000000000a0a00a000d !
z 6} in. _2.352 Pages of instructive nformation on Miss
latest practice. Over 2,000 Photos, Diagrams, Perspec- | Address . . .. I
tive and Working Drawings, Electrical Circuits, and Data TresreceTresnecenerevenre rroremrrssreseren
on test procedure, etc. l I
o o o | ------------------------------------ IR RR R R Y N I
23 Data Sheets in colour and 12 Quick-reference | X
Blueprint Charts complete in Strong Chart Case. i Occupation «...... sercaiicanceane seence Tick v where applicable {
o 0 o The addresson leftis— |
Nuclear Power Stations Booklet Contains fascinating | Signature .u..ooiiieies R My Property I
cut-away sections in full colour with explanatory text. Rented
. 000 i Parent’s oo iiiieiiiieiiiiin Mr. Parents’ Home |
:(r;)e ! NewneshE;escatruﬁal Pocket Book (Vaiue 10/6) Nearly |  Signature if you are under 21. Mrs. | tursished docom, 1
pages wit illustrations, diagrams, tables. Free trial applies G.B. For Tre-
50 C : b 1and send £16. Overseas £16.15, (PEE)572/5 \lémaenry Miruss |
Plus 2 Years Free Postal Technical Advisory Service e e e e O o
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Yractical Television

Victims of Progress

HERE was a time, not so very many years ago, when
thousands of amateur enthusiasts were busily occupied in
making their own television receivers. Today, there are

comparatively few,

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

Admittedly, the green picture displayed on the 6in. screen of
a VCR97 ¢.r.t. was not the ultimate in luxury viewing, but in the
days when few people owned a receiver, and particularly when
embellished with the refinement of a magnifying lens, these
surplus-unit conversions were almost a status symbol!

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

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

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

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

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

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

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

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

For while the keen practical man can devote his time to
experimenting with new TV circuitry, to repair work. to building
test instruments (and even, if sufficiently advanced, to TV
transmitting experiments) another line of approach is opening
out. This is closed circuit TV. We are aware of the increasing
interest in this and will have more to say on the subject
next month.

I R T T G T S ST

Qur next issue dated June, will be published on May 22nd.
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U.H.F. “Secam’ Receiver

A 21lin. u.h.f. colour television receiver was recently completed at

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

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

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

L

NEW BAND IV/V TRANSMITTER

L\ CONTRACT has recently been placed by the BBC, for 12 new
+* transmitters which the Marconi Company has introduced for
operation on Bands IV and V.

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

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

TELEVISION
FOR
SINGAPORE

l‘INGAPORE is to have a

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

Initially there will be one
programme channel, radiated via
a pair of vision and sound trans-
mitters, with a2 second pair act-
ing as standby.

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

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

Radar Teaching Aid
for Norway

1\ MONOCHROME television
- projector has recently been
installed at the Oslo School of
Navigation for Seamen, Norway,
by Rank Cintel. This Oslo school
teaches radar techniques to new
students and also provides
refresher courses for more
advanced maritime navigators.

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

FOR some years the Marconi

Rescarch  Laboratory  has
provided a consulitative service
to television authorities 10 enable
them 10 plan new services in the

most economical manner. The
Iaboratory has accumulated a
large amount of propagation

data from radio surveys and this
helps 10 produce a coverage pre-
diction of a high degree of
accuracy.

When a practical measurement
survey 18 required to confirm a
given prediction, the Propagation
Teld Studies Section of
Marconi’s uses specially equipped
vehicles.  These vehicles have
incorporated into their design,
a telescopic aerial mast which
extends the broad-band ¢ dis-
cone ” dipole to the recom-
mended  height of 10 metres
during field surveys.

One of the specially equipped vans
used by Marconi's Propagation Field
Studies Section.
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TV Equipment for jﬁmaica

'l‘F.LF,VISION will come to nearly 700,000 Jamaicans within a
short time of the opening of the newly-built Jamaican Broad-
casting Corporation’s Studios at Kingston next summer.
Thomson Television (International) Ltd.. main purchasing agents
and advisers for the Corporation, have placed an order for studio
equipment with EMI Llectronics 1.td.
Equipment in the two new studios will consist of four 4Yin.

image orthicon camera systems

with all ancillary equipment.

Included in this order are two vision mixers, a ten-channel sound

mixer and a five-channel sound
mixer, and all requisite talk-back
tacilities. All lighting and nearly
all the control consoles will also
be suppied by EMI.

Colour Equipment
for ltaly

AN order for a colour slide
scanner and a colour moni-
tor, value £10.000, has been

received by Rank Cintel, a divi-
sion of The Rank Organisation,
from Radio Televisione Italiana.

The cquipment is to be
installed in "T'urin where it will
be used in a research programme
to determine the future of colour
television transmissions in Italy.

NEW TELEVISION
STATION FOR
SCOTLAND

YHE BBC's new television
station to serve Ballachulish,
Argyllshire, was brought into
service on Monday, 18th March,
this year, ‘I'ransmissions are on
channel 2 (vision 51.75Mc/s.
sound 48.25Mc/s) with vertical
polarisation, which means that
receiving aerials should be of
the vertically mounted type.
‘The Ballachulish station is a
small relay station which receives
its  programmes for retrans-
mission via a radio link from the
new station ar Fort William,
which is pow in full service.
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SLIDE SCANNERS FOR
COLOUR RESEARCH
'I‘HE Ferguson Radio Corpora-
- tion have ordered a Mono-
chrome slide scanner and a cotour
slide scanner, total value £9.500,
from Rank Cintel. This equip-
ment will be used in a rescarch
programme concerned with *the
development of colour television
cquipment which is to be com-
pleted in time for the commence-
ment of colour television trans-

missions.

Camera Sales in the U.S.A.

"I"HE AMPEX Corporation of

America has placed another
order with the Marconi Company
—this time for the supply of 28
Mark IV 4lin. image orthicon
camera channels, complete with
English Electric Valve Co. camera
pick-up tubes. The new contract
brings the rotal number of sales of
these cameras in the Americas to
323, of which 184 have been
ordered for use .n the USA, not
only by wvarious brouadcasting
authorities but also by the United
Nations, the US Navy and the
US Army.
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IMPROVING

HOW TO OBTAIN
BETTER AUDIO
RECEPTION

system and as such it is natural that more

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

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

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

TELEVISION is first and foremost an optical

Hi-fi Potential . a

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

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

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

Why, then, if there exists this hi-fi potential do
not the set makers take full advantage of it? The
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The outhor's arrasgement to achieve better quality
sound ffom his ser.

chief reason is that of economics in a very com-
petizive field. Most of the money in a popular
model goes towards the picture side and only the
smallest amount possible to the sound side. On the
more expensive models, of course, this 1s not the
case. It would not be possible to combine good
quality vision with hi-fi sound in a 60-odd guinea
table model, for example.

When one thinks about it, modern television sets
are remarkably Inexpemsive (taking away purchase
tax), and this low price has been brought about by
great economies in both desigr and production.
The loudspeaker, for instance, in a table model may
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Fig. 1-—Showing how a transformer is used between
the set’s speaker transformer and the extension
speaker for matching and isolation (see text).

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

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

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

Better Loudspeaker

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

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

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

Isolation

Most modern television receivers use the so-called
a.c./d.c. technique where the mains supply is con-
nected direct 1o the metal chassis of the receiver
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without the isolating properties of a transformer,
This arrangement has much to commend it
economically and it is perfectly safe provided
external extension circuits are not connected to the
set.

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

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

The most inexpensive method is to use a trans-
former in the loudspeaker circuit. In any case, a
hi-fi or better class of loudspeaker system usually
has an impedance of 152 as opposed to the 3Q loud-
speaker of the set. Some arrangement for matching
the 15 extension to the 3() circuit of the set is
thus required for the best results.

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

Transformers of this kind are readily available,
and one which is ideal for the purpose is the
“Universal Speaker Isolating  Transformer ”
marketed by Radiospares Limited and obtainable |
from most radio and television dealers anywhere
in the country. This sells for about 13s. 6d., can
match 3, 7 and 15{) to any load, is rated at 5W, is
double-wound and tested to the safety requirements
of BS415.

Isolating transformer

From ac o,
) <. mains input
mains supply of receiver
; k!

- i S

7
Fig. 2—The use of a mains isolating transformer.
This method is necessary for the feed of Fig. 4 when
the set is a.c./d.c. See text. The transformer should
withstand the power loading of the set.

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

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

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

When employing a good quality extension.loud-
speaker system as a sound quality aid, it pays to
disconnect the set’s loudspeaker. If it remains
in circuit along with the extension, its relatively
low efficiency consumes extra and unnecessary
power from the audio section without pro-
ducing more noise, thereby making it necessary
to turn up the volume control more than would
otherwise be required for a given level of “domestic”

TELEVISION May, 1963
New Audio Circuit

It is not suggested that the domestic set is used
as a guinea-pig, but if a second set or set which is
used for experiment is available, the circuit shown
in Fig. 4 may prove interesting. This shows how
the new Mullard PCL86 triode-pentode audio valve
may be used to replace the ECL80 type of valve
used in the audio section in the majority of sets.

The PCLS86 has a high amplification factor triode
and a high mutual-conductance (slope) pentode,
thereby permitting the application of liberal
degree of negative feedbacks while still achieving
full output from the signal present across the
sound detector load.

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

sound; and the hig_hcr the
volume control setting, the To HT+ HT+200V
greater the total distortion. This 'lgc“:ife":_
is rather an important fact to
remember. L
The other method of achieving
i R i o R From
total isolation is by a 1:1 ratio b
isolating transformer between the detector
mains supply and the set (Fig. 2).
The transformer must be sufficiently 150
Speaker

large to handle the full .power of 0
the set without overheating or -
voltage loss. Typical examples of
this type of transformer are the
“ Heavy Duty ” 200W version (sells
about £6 6s.) and the *“ Standard ”
75W version (sells about £2 16s.)
both by Radiospares Limited and
obtainable through a radio or
television dealer (or from our
advertisers).

Mains isolation means that the

SpF

> -
> 47k BpF

Chassis

whole inside of the set is adequately é
isolated from the mains supply and r

it then becomes feasible to extract
the audio from across the volume
control and apply it to the “radio”
input sockets of a hi-fi amplifier, or

to a tape recorder if TV tape
records are required (Fig. 3).
HT.+
AF
triode
>
el
To
Volume output
S control vﬁbe
amplifier
r?erc;la-geer Chassis

Fig. 3—A method for extracting good quality sound

fromacross the volume control to drive a hi-fi amplifier

or for recording. Mains isolation must be used if set
of the a.c./d.c: type.

Fig. 4—Experimental audio stage for giving improved sound in conjunction
with a good quality extension speaker system. VI Mullard PCL86; T1 primary
impedance 7k®. primary inductance 10H, primary resistance 350(). All
resistors }W and capacitors 300V working unless otherwise stated.
Extension loudspeaker isolation must be adopted as described in the text.

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

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

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

It is really surprising just how much the sound
can be improved by the methods prescribed, and
the author would not now go back to the 2%in.
internal loudspeaker embodied in his set—not after
operating the set on the high quality loudspeaker
system depicted in the photograph.
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PART I: SPOT FREQUENCY METHOD
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-TV ALIGNMENT

by H. W. Hellyer

This two part article is intended to supplement the series of articles *‘Test Gear
Tecnniques currently appearing in Practical Wireless, in which the author describes
the types, specifications, and applications of test instruments. For more specific
details of the instruments mentioned, see Practical Wireless, Jan. 1963, The Basic
Meter; Feb. 1963, Multimeters; March, 1963, Valve-Voltmeters; and April, {963, A.M.
Sigrial Generators. Further notes on signal generators, oscilloscopes and other test
instruments will appear in subsequent issues.

HIS is the hey-day of the “second set ”., The

I Post-Pilkington era, if you like. Many house-

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

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

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

PROCEED WITH CAUTION

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

L* 3Mcfs

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

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

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

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

I.F. CHARACTERISTICS

We shall deal first with the adjustment of the
intermediate-frequency tuned circu:ts.

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

Transformers tuned to
different frequencies
within the pass-band

|
|

Rejector tuning

()

¥

|

v

fig. I—Vision receiver i.f. response characteristics,
as discussed in the text.

[
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can only be obtained by “ stagger-tuning ”’, or some
comparable method of broadening the pass-band.

Fig. 1(a) shows the transmitted curve of a lower-
sideband system, with the vision carrier at fre-
quency V, the sound carrier at frequency S, and
the bandwidth distributed so that the top of the
vision curve is practically flat for 3Mc/s below and
0-75Mc/s above the vision carrier.

This suppressed upper sideband is known as the
vestigial sideband, and the steepness of the falling
away of the curve is carefully determined at the
transmitter. At the receiver, some compromise has
to be effected, and a practical curve, such as would
be displayed on an oscilloscope, is shown in (b).
Here, we have the sound and vision carriers
received at S and V, with a 3-5Mc/s separation as
before, and the top of the curve fairly flat.

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

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

SOUND REJECTORS

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

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

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

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

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

CAPACITIVE TAKE-OFF

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

’
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AT+

.z

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

{AGC

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

HT+

Video IF

1

~
o
~

7

INDUCTIVE TAKE-OFF

The second circuit (b), is rather more compli-
cated, though basically the same in principle. 1.3 is
the coupling coil, which should be tuned for
minimum response on the vision channel output
meter at the sound frequency. L4 is the vision
coupling coil, which tunes to a frequency toward
the upper end of the vision pass-band, and L5 and
L6 are the sound input circuit, tuned to maximum
sound output at the sound frequency.

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

The take-off may be at a later stage as in (c),
where the coupling to the sound stages is between
two vision i.f. valves and requires a double-tuned
transformer flanked by two tuned coils. The coils
are tuned to vision frequencies, but 1.7 is tuned to
give minimum output at the sound frequency
whereas L8 is tuned for maximum sound.

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

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

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

STANDARD LI.F.

Intermediate frequencies are a different problem,
for over the years there have been many variations
by manufacturers, although a “ standard ” has now
been agreed upon, 38:15Mc/s for sound and
34:65Mc/s for vision.

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

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

Note the frequency reading, then subtract
3:5Mc/s from this and inject the new frequency,
but this time note the modulation of the c.r.t.
screen or take a meter reading as in Fig. 3. Even
if the receiver has been badly misaligned, it should
be obvious whether the vision frequency is above
or below the sound.

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

CONNECTING THE GENERATOR

The usual precautions regarding safety must be
taken when connecting these instruments. No direct
earth connections must be made to the chassis of
an a.c.-d.c. set. The signal generator should be con-
nected via isolating capacitors, which can be
0:0014F paper, or ceramic, and of at least 350V
working.

If an isolating transformer is employed for mains
supply, a direct chassis connection from the
screened outer of the signal generator lead can be
used, but it is still advisable to retain the coupling
capacitor in the “hot” lead. A dummy aerial is
not required for 1.f. alignment; output impedance of
the signal generator is normally 752,

The input signal may need to be fairly high at

AT+ Soond

\video
|F

Video
k3

(c) .+ Sound IF

V24
Figs. 2c and d—Absorption sound take-off circuits.
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Fig. 3=—Alternative methods of obtaining video output
indications.

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

A.G.C. INOPERATIVE

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

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

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

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

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

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

—continued on page 369
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CONVERTING TO BATTERY OPERATION

-

The following article
describes the conver-
sion of two specific
television receivers to
operate from 2V
batteries. Other recei-
vers could be con-
verted, using the same
basic principles.

by
J. C. Boylan

those who have not access to a mains

I electricity supply, a battery operated television

receiver has certain attractions. The success-

ful conversion of a mains receiver to run from 12V

batteries presents an interesting problem, which

the writer attempted, working on Bush TV22 and

TV24C receivers. The following notes apply

specifically to these two sets, but the general
principles could be applied to most receivers.

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

CRT ECL8O PL83 Main deck

vi V5

—~¢~—-pins 3 and 4
l l of B pin socket

V4

——
v

charge and to give more even performance during
viewing, but to conserve the batteries. As a general
rule, a lead acid battery should be discharged at a
ten hour rate; a 40A hour battery should discharge
at about 4A. Mains operated receivers use upwards
of 120W, which would require more than a 10A
consumption with 1009% conversion from a 12V
supply.

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

EF80 Pys8t PLB1 PYB2

V7 Fig. la (lefty—The heater system of
the TV24C before conversion in a
series chain. Valves requiring replace-

ment are given their original circuit

Receiver deck

reference. The rectifier V7 (PY82) is

EB91 EB91 EFBO EF8O EFB0 EF80  PCC84 PCFBO EFSO EFBO G
. g N o N g N g N g
V6 V10 Vi v2
~ CRT ECLBO 6AK6 Main deck  EF80  6U4 EL8!
Fig. Ib (righty—The revised heater V1 Vs v4|Balances
A 5A 3
system using a series-barallel arrange- Btuse a0a_L ;;;',fégﬁ;
ment. VI, V5 V4 (main deck) and + v 4000 %
Vi, V2 (receiver deck) are substtute 12v Ipin 3
types. Two extra resistors are used— _
one in series with the 6AKé and one to Recei V2
balance the two sections of the heater i GREr
system,
] EFB0 EFB0 EFBO EF80 -_'-L- ECC84 ECFEQ EFBO EF8O
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Valve Heater Supply T . —
On a Bush model TV24C, the _ Fuse
removal, replacement and substitu- _Oh‘ﬁ—l-ﬂ'_b-'w T
tion of the series wired valves was 12V -
made as shown in the table. Eight = -
valves and the tube remained, the
remainder being changed to 6V 1
valves if required. 3c;,‘,’,L‘

Receiver Deck

V1 PCC84 replaced by ECC84
Same base.

V2 PCF80 replaced by ECF80
Same base.

V6, V10 EB91 replaced by four
OA81 germanium diodes. Same
bases (see text).

Valve heaters on the receiver

Main Deck

VI PL83 replaced by 6AK6

B7G base.
V4 PL81 replaced by ELS81

Same base.

V5 PY81 replaced by 6U4 1
1.O. base. i
V7 PY82 removed.

Vibrator;_

e

deck were wired in parallel, onc
side being earthed to the chassis,
the other to pin 3 of the 5-pin
socket. The current requirement
for these valves is (ECC84) 0-335A,
(ECF80) 0-43A, (EF80) 6X0-3A, a total of 2-565A.

The main deck valve and tube heaters, with the
exception of the EF80 and 6AKS6, were also wired
in parallel, one side being connected to the switch,
the other to the 5-pin socket (pin 3). These valves
take (ECL80) 0-3A, (EL81) 1-05A, (6U4) 1-2A, and
the tube 0-3A, a total of 2:85A.

The EF80 valve was wired between pin 3 and
earth, so that the receiver deck load is increased by
0-3A to 2:865. By putting 12V across the heater
supply the two halves of the circuit were accurately
matched. In theory, a 400(} resistor is indicated but,
due to tolerances in the valves the trial-and-error
method was more practical.

The 6AK6 valve was wired in series with a 40Q
resistor across the 12V supply.

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

The crystal diodes were simply fitted by turning
back and twisting the wire ends and inserting them
into sockets 1 (Red). 1 and 5 (Red). 2 of the two
valveholders from which the EB9! (V10) had been
removed.

Fig. 2—12V vibratory power unit—part of ZA21531, Power Supply and
Amplifier Unit No. I. The chokes and capacitors are not shown. A
photograph of the converted unit is shown in the heading.

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

H.T. Power Supply

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

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

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

The positive of the 12V supplv to the power pack
was connected to the power pack chassis. while
the negative was taken to the power pack switch,
and to the receiver chassis. Thz h.l. negative was
connected to the power pack chassis, the h.t

]
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positive going to the original
smoothing section on the receiver.
Tests showed that the resistors
were not required and the supply
was taken direct to the smoothing
capacitor.

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

Second Transformer

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

May, 1963

In this power pack, both the The vibratory power unit No. 9 after modification, showing the fitting
input and output chokes were of the additionai transformer and rectifier.

found to be redundant. The second
transformer and rectifier just fitted

within the case. The final arrangement is shown in  of the second transformer, while the primary ends
Fig. 3. The two leads from the primary of the first  of this were connected to the vibrator points, from
transformer were connected to the split centre tap  which the first leads were removed.

-:—-M—C‘/‘r
92V Input

T

Eomput

=

HT+-

H T
Lucauscsansnsnccd

A
Additional [
rectifier and == =T
transformer Heater +ve
with split if one 12V
centre-tap. battery
is used.

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

The secondaries of the trans-
formers were connected to their
individual rectifiers, the outputs
being paralleled. The negative h.t.
was wired to the chassis which, like
the previous pack is at positive
supply potential, the negative supply
going to the switch and receiver.

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

Total Consumption

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

— continued on page 354
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““quick-testing’’ the

THIS INSTRUMENT WILL QUICKLY GRADE
THE QUALITY OF THIS UBIQUITOUS
VALVE

HE simple picce of apparatus about to be

I described, was assembled by the author as

a result of the need quickly to check the per-
formance of a number of EF80 valves. These
valves arc very widely used in the r.f. and if.
stages of television receivers, and also as sync
separators, oscillators, cte., in both commercial
and home constructed designs.

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

The “goodness” of a valve is best determined

1 graded “‘good” were then reserved

by its “slope” (gm) in terms of mA/V under
actual work:ng conditions,
1
R4
Sib 2
100k HI+
+ o3 i
Multimeter S
0—-2&maA
V1
7, c1
oo | glele
=
—___|9 = CZT
O = — = 8pF
! ) i rs | 200v
10k | 40mAa™
150 ! 3 Sw
" 2 N 2 < 8]
3 S OH
4 4000
R2
15k 9
N e n .
- 7 -4 7 4
643V
R3
15k%
[

EF80

BY J. B. WILLMOTT

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

Description of the Tester

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

T4 1
2
st
4
Fig. |—The circuit diagram of
the unit. The switch SI s
shown in the “off” position.
Y
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Fig. 2—The chassis drilling.
frequency changer r.f. or vision i.f. or video output  The Circuit Explained
q g R :
stages. Those graded fair” can then be used Possibly the most interesting feature of the

in positions wherc a slight loss in efliciency can
be tolerated, such as sound i.f. or sync separator
stages.

The requirements of the instrument to be con-
structed arc therefore a comparative reading of
the change in combined anode and screen grid
current resulting from a change in grid bias volt-
age by a predetermmed amount (w ithin the normal
working limits of the valve type in question). The
workshop multimeter. set 10 a suitable range (c.g.
0 — 25mA), is connccted to a socket at the rear
of the instrument, and thus the cost of a “built-in”
indicating meter is avoided.

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

circuit employed (sce Fig. 1) is the action of the
function switch S1 (a/b/c¢). This is a 3-pole
4-way rotary switch, and is so wired that the
following sequence of opcrations takes placc as a
result of clockwise rotation:

Position 1. “OFF.”" The mains supply to
primary of T1 is broken, and also the h.t. supply
line to the anode of the \alwc under test, while
the control grid of the valve is connected to the
top of R1. Thus in this position the valve is ncar
anode current cut-off point by reason of full grid
bias (some 12V on thc prototype) when h.t.
current is applied on turning switch to position 2.

Position 2. “WARM UP AND CHECK.
Mains supply switched on to primary of T1 and
h.t. circuit made to anode and scrcen grid via
limiting resistor R4. As scon as the valve hcater
reaches operating tempcraturc, a small anode
current flow will be registered on the mcter, this
will be some 5mA or less.

Should the valve have internal electrode shorts,
between grid and cathode or suppressor grid and
scrcen grid for example, a very heavy current
would flow through the indicating meter (with
risk of damage to the movement) were it not for
the preliminary *‘check” made in this position with

e

—
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Fig. 3—The above-chassis layout.

maximum bias and anode current limiting resistor

in circuit.  If all is well, switch is then turned
to position 3.
Position 3. “TEST A.” Grid bias now reduced

to approximately 3V, and the anodec and screen
grid are now connected direct to the h.t. supply.
The meter reading will rise to about 20mA for
a good valve,

Fig. 4—Cannections to
the “function-switch.”

Function| [Is?
SW'tCh,,ﬁL

To Stc
To 234 on Sic

f
on Sta

To Sla

To12

Vi EFBO .
¢ on Sia

Muttimeter

4+ | «— sockets

Position 4. “TEST B.” Grid bias is now
further reduced to approximately 1-5V, and the
meter reading will rise to about 25mA for a good
valve.

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

In order to maintain the h.t. voltage, and the
total bias voltage developed across the smoothing
choke L1, which is placed in the h.t. negative
return for this purpose, within reasonably stable
limits, a bleeder resistor RS of 10k S5SW (a
wirewound component) is connected across the
h.t. supply. As this component dissipates a certain
amount of heat, it is best mounted above the
chassis. In the prototype, this was done by pass-
ing a long 6B.A. bolt down the hollow centre of
the resistor, and securing the component vertically
anove3 the chassis as shown in the plan view

ig. 3.

Building the Tester
Actual construction of the unit is extremely

Tags marked MC. denote earthing
connections to chassis

Fig. 5—The underchassis wiring
diagram and component layout,

T AC
sec. fmains
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COMPONENTS LIST
Resistors:

R1 150k 59, W R4 100k IW
R2 15k 59, W R5 10kQ 5W wire-
R3  15k€ 5% W wound

Capacitors:

Cl  8uf electrolytic 350V
€2 8puF electrolytic 350V

Other Components:

Lt  Smoothing choke 10H 4002

M1 See text

MRI Metal rectifier 250V 40mA

St 3-pole, 4-way rotary switch

Tl Mains transformer. Miniature type with
230V 40mA and 6-3Y | A secondaries

Miscellaneous:

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

simple, and considerable latitude in layout or
choice of actual components is permissible; a small
mains transformer giving approximatcly 230V at
40mA, plus 63V at 0-3A at least meets the
requirements for T1. The choke L1 should have
a rating of 40mA and a d.. resistance of about
400 ohms. The metal rectifier MR1 should have
a rating of not less than 250V 40mA. The two
filter capacitors Cl1 and C2 must be separate
tubular type electrolytics of at least 350V working.
A dual 8 + 8 component cannot be used, as
separate negative connections are essential for this
circuit. R1, R2 and R3 should be high stability
close tolerance resistors (5" or better), otherwise
considerable “drift” in readings will bec experi-
enced during the tests, which will render such
readings meaningless.

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

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

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

~—continued from page 350

receiver. The additional voltage available from the
battery compensates for the voltage drop which
occurs due to the power pack. A 12V lead acid
battery could also be used, more especially if the
2ads are kept short and an independent supply is
taken direct from the battery to the receiver heater
supply.

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

Converting the TV22 Receiver

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

In the casc of the TV22, the receiver deck had
seven EF80/91 valves in parallel requiring 2-1A in
all, while the main deck current amounted to two
ECL80 at 0-3A, one EL38 (replacement for the
PI1.38) at 1'4A and the cr.l. at 0'3A; a total con-
sumption of 2-3A. °

A push-pull transistor amplifier was fitted in the
place of the PL33, and a silicon rectifier with bal-
last resistor as substitute for the efficiency diode half
of the PZ30, the other of this valve the h.t. rectifier
no longer being required.

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