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THE LARGEST

SUFFOLK TUBES LTD

13 UPPER RICHMOND ROAD
PUTNEY, LONDON, SW.I5
Tel: Vandyke 4304/5267

INDEPENDENT REBUILDERS

for everything in..
COMPLETELY
REBUILT, RE-SCREENED, RE-ALUMINISED
LEVISION TUBES

SUFFOLK & MIDLAND LEAD THE WAY!

Regular buyers of Suffolk and Midland Tubes have learnt to rely on their outstanding quality.
Every tube guaranteed 12 months with proved PERFORMANCE & RELIABILITY.

PRICES FROM £4.10.0 EACH - WRITE FOR BROCHURE

MIDLAND TUBES LTD

477/483 OLDHAM ROAD
MANCHESTER 10

Tel: Collyhurst 4412
IN THE U.K.

Have you sent for your copy?

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

We definitely Guarantee
¢“NO PASS — NO FEE”

Whalever your age or experience, yon cannot afford

to miss reading thil famons book. II you are earning

lexs  than £ week, send

30
“ENGINEERING OPPORTUN'ITIES today—FREE.

for your ocopy of

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,
Clvil Engineering,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanship,
Television, ete.

GET SOME
LETTERS AFTER
YOUR NAME!

AMLMenhE
AMICE,
AMIProdE
A,
AT o

S

Eﬂ o"'
W
S s

|-

AM, l E R E.
City & Gnilds
Gen. Cert. ol Education
Ete.. ete.

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

(Dept. SE/20), 29 Wright’s Lane, London, W.8

THE B.L.E.T.

RACTICAL
EQU\PMEM

Basic Practical and Theorss
tic Courses lor beginners in
Radio, T.V,, Electronios,
Ete., A M.LER.E.. City &
Guilds
Radio Amateurs’ Exam,
R.T.E.B. Certificate
P.M.G. Certicate
Practical Radio
Radio & Television Servicing
Practical Electronios
Electronics Engineering
Automation

70 AMBITIOUS ENGINEERS

— THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

INCLUDING
TOOLS!

Al

The specialist Elec-
rronics  Division  of
B.LE.T.

NOW offers you a
real laboratory train-
ing at home with
praciical equuipment.
Ask for details.

B.1.E.T.
SCHOOL OF
ELECTRONICS

POST COUPON NOW 7

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

(Write if you prefer not to cut page)

SUBJECT OR EXAM

{© Radios-TV Library}

THAT INTERESTS ME -

IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD

(SE;20).
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D. & B. TELEVISION (WIMBLEDON) LTD.

131 KINGSTON ROAD, SOUTH WIMBLEDON,
LONDON, S.W.I9. ’Phone: CHErrywood 3955
OUR PRICES ARE CHEAPEST—OUR SERVICE THE BEST

PRICES “SLASHED” —NO NEED TO COMPARE THE PRICES OR SERVICE
EXAMPLE OF LINE OUTPUT TRANSFORMERS FROM OUR STOCKS

ALBA FERRANTI
TA41, TH44, TT24FM, TT44FM .. .. .. .. at 82/~ 1472, 14T3, 14T3F, 14T4, 14T4F, 14T5, 1476, 17K 3, 17K3F, 1773,
T455, THOY, T717 .. .. .. . e al 50/~ 1ITT3F, 17K4, 17K4F, 17K5, 178K4, 178K4F, 17K6, 178KS5,
BEETHOVEN 178K6, 1774, 17T4F, 1775, 17T6. These are supplied as inserta .
D104, B109, 208 .. . .. . - . at  50/- only . .- at  30/-
USH T1001, T1002, T1002/1, T1001, T1003, TIO11 . . at 48/~
TV38, TV56, TV57, TVGSS, M59, TUGSY, TV62, TV63 TVES T1012, T1023, T1024, T1027 . e ee ea a8t B5/-
TVH7, TUuGE8, M69 TUGHY. These are supplied as inserts HMYV,
GODBHIC!; . . . .- .- . .. at  35/- 1865, 1889 ve  ee  ee &t 48/
D £
RITA, 930, 931, 933, 934, 933, 047, 938, 9‘5&A‘ 939FA ..  at 52/- m.i:gml:?n 18721875, 1674, 1875, 1878 L. L. .. ee BW
40, 042, Y424 U4Y, 944, 946 .. .. at 52j6 AL -
949, 9438, 945 . ee LI A enr- VT155, V1136 ce e aree e e b 48/8
DECCA " MURPHY
DM1, DM2/(, DM3, DM4, DM4/C, DM35, DM 14, DMi7, 444, 555 at 88/ V240-230 .. . . . . . . at  92/8
DM, DM45, bM53, DM56 at 58/ V270-230 . . .. . .. .- at  94/-
DML, DMGE2) i . . at  70j- V310-230, 330, 350 .. . . . . .e at B8/~
DM29C, DR19, BROTVI77, SRGTVERE .. .. Y. at  78/8 410-420 .. . . . .. . at 111/6
DYNATRON 470-540 . e e v . . e at 968/-
TV30, TVES .. .. . .. .. .. .. at 48/ 659-759 - . - e . .. .. at 1116
EKCO PETO SCOTT
TC208, TU208, T200/1, T221, T231, T231F, T248, TC269, 148A, TRI14, 178A, TV1416, 178A, TV1416, T1418, T1419,
Te267/1, T2RS, T84, T203, T311, T30, TOC316, T, TH27, TVI716, TV1719, TVIi20 ., .. .. .. . at  30/-
TA30, T330F, Ti331, PTOG337, TMB 272, T344, TIHF, Ti48, These are supplied as inserts only.
T348F, T356, TC314, T313, T3L3L, T335 . .. at 48/~ PHILCO
EMERSON 1000, 1010 o .. e ee ee e ae 8t 7206
E700, K701, E704, E708, Port-0-Rama B707 at 48/~ . -
1019 . . . .o .e .. .e at 75/
E708, E710, ET11. These are supphed as an exchange unit of can 1091, 1043 at  "2/8
be supplied as an Insert . ‘e at 80/~ b .- i . had
FERGUSON REGENTON_’E
45T, 454T 85/~ Ti4, 10-6, 10-4, 10-17. Inserts only .. .e - at 39/~
1057, 105T, 115T, 135T, 142F, 1437, 145T, 0007, 9917, 992T ULTRA
QORT, O94T, PO5T, 9U6T, 907TT, YOKT, GRIT at  27/8 1453, VP14-33, V15-60, V1750, V1752, V1753, V1760 ., at 42/68
Q08T 204T, 203T. 2067, 214T, 2357, 236T, 244T, 246T at 85/~ VRI1762 . . at 42/8
Used when available .. .. .. . .e at 80/ WR1762, \7176'% V1764 vel- 50 vol- 52, V2160 ‘e e at  60/-
305T, S07T, 316T, 17T .. .. .. .. .. at  85/- VI7-70, V17-71, V17-72, V17-73, V17-74, V17-75 . at 58/6
308T, 308T .. .. at  48/- V1780, V17-81, V17-83, V1783 . . . at  42/6
406T, 408T, 416T, 436’1‘, 438T, 4057, 4077 .. at 50/~ V19-80, V18-84, V19-85 . .. e e . v 8t 80/-
5UD Series 604T .- at 85/~ Vu3-80, V23-84 . . .s st 86/-

WE HAVE MANY THOUSANDS MORE L.O.P.T.S. AND §/COILS NEW AND USED. PLEASE SEND
S.A.E. FOR QUOTATION

FOR CALLERS ONLY. Ex-Rental Televisions. All B.B.C./1.T.A. 17in. from
£7.10.0. With a Written Full 12 Months’ Guarantee on Cathode Ray Tubes.

GENUINE BARGAINS. WELL WORTH A VISIT.

VALVE LISTS--NEW VALVES. ALL CHECKED ON MULLARD HIGH SPEED TESTER, AND
GUARANTEED 3 MONTHS, POSTAGE AND PACKING VALVES éd. EACH.

5U4/G 516 DAFS| 6l ECH42 76 PABCB0 5i. PYS00 6'-
523 573 DAF96 ar- ECH8I &6 PCCB4 46 PZ30 6/-
6BG6/G é'3 DES| 7. ECL80 51 PCCBY 86 U24 10t-
6SN7GT 3l DF96 8!- ECLS2 7!- PCFB0 66 U125 1or.
6V6 516 DH77 4'9 ECLS3 74 _PCF82 66 U2e 10/«
10C1 716 DK9I 7. ECLS6 86 PCF86 66 u19g 96
10C2 10/- DK 96 8i. EF4) 8'3 PCLB2 7i- u3ol 96
JOF1 276 DL92 5. EF80 216 PCLE3 76 U0l 15/-
10Pi3 &' DL94 8!~ EF85 414 PCLB4 76 UABCS0 5.
10P 14 94 DL96 8/- EF86 66 PCLBS 76 UAF42 416
19BG6/G 6- DYB6 51 EFB9 716 PL33 7. UBFB0 66
2001 4/ EABCS0 &6 EFS} 2. PL36 68 UBF89 7'-
20F2 4'6 EB9I 2/ EF92 216 PL3S 10/. ucecs4 7
2011 10/- EBCA4I 516 EL4l 76 PL8I 7. uccss 7'-
20P| 76 EBF80 5. PL82 3. UCF80 7'
"20P3 &!- EBF89 5/. EL84 6'6 PLB3 4'6 UCH42 6'6
20P4 107- ECC8! 4/ EM34 7l PL84 6/- UCHSI 8la
275U 1276 ECC82 4!- EMSI 1R PY3i 416 ucLe3 978
30C15 776 ECC33 46 EYSI 5/- PY32 8/ UL4l ar.
30P4 1'6 ECCae e EYB6 6 PY33 10/- uL84 6/-
30P12 56 ECF80 5. EZ40-4 56 PY80 36 uus 918
30PLI &'6 ECFE2 516 EZ80-81 516 PYSI a6 uY4| 5f.
30PLI3 778 ECH2! 9!- GZ34 66 PY82 36 uYss ' /-

We are open from 9 a.m. to 6 p.m.—] p.m. on Wednesdays.
Send S.A.E. for free list of valves, and quality re-built CRT’s at bargain prices.
TERMS: C.W.O. or C.0.D., Postage on all L.O.P.T.S. and $/Coils, 3/.. C.0.D, 5/-,
SERVICE SHEETS. TELEVISION!! ALL MAKES AND MODELS 4/-, P.P.3d.

{© Radios-TV Library}
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~£5)- Clean, rigid, plastic moulding

i\ l// Withstands excessive vibration

0 Impervious to moisture

Capacitance available up to 0-33.F

Voltage range up to 1000 at 85°C, 1,500at70°C O

Cap. Tolerance above 01uF 1209,

Power Factor less than 01 at 1 kc¢/s at 20°C

For full technlcal details
send for T.C.C.
Bulletin No. 89R.

. Temperature rating: —40°C to 1-85°C

AN OUTSTANDING NEW PAPER DIELEGTRIC CAPACITOR
(% DESIGNED FOR THE
HIGHER TEMPERATURE RANGES

0 (
000

L

NN NI I

THE TELEGRAPH CONDENSER CO. I.TD., (Head Office & Works) North Acton, W.3. Tel: ACOYN 0861

@ls0 at Chessington, Surrey and Bathgate, Scotland

Talex: 141333

LINE
QUTPUT
TRANSFORMERS

FOR ALL MAKES

Buy direct from D.T.V
and save money

@ AIll stock items are brand new and despatched
same day. Ve have the largest stocks in the U.K.
Send 5.A.E. for gquotations.

@ All our LINE QUTPUT TRANSFORMERS are
eithier made by D.T.V. or the Set Manufacturers
concerned. See our advert en the back cover of the
September issue for full details, and compare prices.

DEPT. PT, 126 HAMILTON RD.,, WEST NORWOOD,
LONDON S.E27 Tel. GiPsy Hill 6166 (PBX)

Coloured FREE
LIST. Demonstra-
tions daily from
aur large selection

12 months written
guarantee

Channsls for all
areas.

EX-RENTAL T.V. SETS

I7in.
£11.10.0
i4in.
£7.10.0

14in, 20/-
* 17in, 30/.

Persona! Coll-
ection Adylud

Carr

BBQ”/bHF and coloyr aeriais—-fromn 28/8.

i7in. —
Carriage 5/-.

s | 4in.

AERIALS, BBC/TTA combined Toft and room aerials—rom 25/,
SEND FOR FREE LIST.

T e e eyt e e,
EX-MAINTENANCE TESTED TUBES

— 151,

Satisfaction Guaranteed.

Guaranteed

RE-GUNNED TUBES

WOOITEOLE ﬂO—-lllI-. A selection of types
and sizes. P. & P

DUKE & Co. (LONDON) Ltd.
621/3 Romford Road, Manor Park, E.I12
Liverpool St. ~Marnor Pk, —10 ming,

Phn:ILFord 6001/2/3 Stamp for Free List

one year 21 in. 99’6
Carr, 1076, Add i
10/-  refundable 1____7 n. _1_..__,_9I6
on OLD TUBE 15 14
’ L]
(110° Tubes in — 59/6
stock) 12in.
f(%unmugnnf.s 100--10/-. lgrew Assorfed electro- TELEPHONE
1CH AXi B.
T%TEONB "Spbox gj-. (R.B.C.D.P. filtings), Malns HANDSETS
tester and visual reminders. P. & P. 1/-. |5/6
SPEAKERS, /9, 6in., 8in., 7 x din. and 8 'x Sin.
Ex, Mid. Halvage, P. & P. /8. .
VALVES 8d, each, 1,000's avallable. Send for pair

G..P.O. pattern
House to Work-

shop, garage, in-
ter-office, etc.
Works off any

small battery. P.
& P. 4/6,

{© Radios-TV Library}
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Pick of the Pops
O N April 20th, 1964, the first BBC-2 programmes were

[T
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g

=
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radiated from Crystal Palace. In welcoming this event
in the April issue, we touched on the preoccupation
with competition and audience rating figures and entered the
plea: “We hope that BBC-2 does not inherit the same outlook.”

After nine months to shake down and with Birmingham
now in the “club”, BBC-2 is beginning to spread towards its
ultimate national coverage. How is it shaping up?

Perhaps we were naive, but we had great hopes of BBC-2
and were encouraged by talk of a real alternative programme
all good heady stuff, enough to “convert” even the cautious.

But since April we’ve had indecision at the BBC, dark
mutterings in the trade, naughty words from Uncle BREMA.
And, apparently, steadfast apathy from the general public.

After the initial shaky start, a New Deal was launched

Editorial and Advertisement
Offices

PRACTICAL TELEVYISION

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

© George Newnes Ltd., 1965
Phone: Temple Bar 4363,
Telegrams: Newnes, Rand, London,

SUBSCRIPT!ION RATE

including postage for one year
To any part of the World £1.9.0

c ftent with magnificent fanfares and publicity, to be virtually
o\'\t B\ ) s\\\\\\\\\\. scrapped again for yet another switch in programme policy.
I R The interesting thing is that BBC-2 was intended from the

Page start to be a real alternative programme, to attract the more
Editorial ... . e .. 147 discriminating viewer rather than the Admass. But because
Teletopies ... .. . ... 148 the new channel was treated with cavalier indifference by

Remote Control of TV Receivers 150

the mass public, manufacturers and trade.associations began
Servicing Television Receivers 156

screaming that they couldn’t sell 625-line sets.

Video A.G.C. Systems ... .. 159 The BBC stuck out its chin, affirming stern resolution not
Switch to Remote Control ... 166 to succumb to outside pressure. Splendid”” And reasonable,
The “Ravenor” R and C Bridge 168 for you cannot have minority programmes and get a mass
PX-TV .. wv e . 174 audience, although set makers presumably did not subscribe
TV Receiver Reconditioning ... 175 to this logic. And, to judge from some of their policies,
TV on Channel 40 v e 176 neither do the BBC.

Underneath the Dipole .. 180 For the brave promises of BBC-2 have sadly somewhat
Books Reviewed ... ... .. IB2 wafted away. More and more programmes of “popular
The Business of Service... ... 183 appeal” have crept in, including pop music sessions,quizzes,
Trade News N Y and the like. Coincident with the latest bout of programme
Letters to the Edicor ... ... 185 reshuffling. the BBC, for some extraordinary reason impos-
Your Problems Solved ... ... 186 sible to fathom, is obviously beside itself with delight because
Test Case .., ... 188

the magic audience figures have started to rise.

It has taken nine months to discover that pop programmes
have a ‘wider appeal than minority programmes!

We are therefore beginning to wonder what exactly BBC-2
is using for a target. Does it really want a “different”
approach or is it ready and willing to sacrifice the original
ideals on the altar of Audience Ratings?

There can be little doubt that BBC-2 is influenced by the
actual weight. of numbers and programmes are more and
more being designed to draw the largest possible audience.

This is surely treading the path to total surrender. We
already have deliberate clashing of similar programmes at
similar times on BBC-1 and ITA channels. And also a certain
similarity in the type and make-up of programmes.

Unless a proper formula can be devised for BBC-2, the day
may yet dawn when long suffering viewers, instead of a choice
of three alternatives will have only.a Pick of the Pops!

WETTHHTEE O S T R T R T T T RS TR LT
Our next issue dated February, will be published on January 2ist

The Editor will be pleased to consider
articles of a practical nature suitable
Jor publication in *‘Practical Television™,
Such articles should be written on one
side of the paper only, and should con-
tain the name and address of the sender.
Whilst the Editor does not hold himself
responsible for the manuscripts, every effort
wili be made to return them if a stamped
and addressed envelope is enclosed. All
correspondence intended for the Editor
should be addressed to The Editor,
“Practical Televiston™, George Newnes
Ltd., Tower House, Southampton Street,
London, W.C.2.

Ouwing to the rapld progress in the
design of radio and television apparatus
and to our efforls to keep our readers
in touch with the latest devclopments,
we give no warranty that apparatus
described in our columns is not the sub-
ject of letters patent.

Copyright in all drawings. photo-
graphs —and articles published in
“Practicai Television" 1is specifically
reserved  throughout the countries
signatory to the Berne Convention and
the U.8.A. Reproductions or imitations
of any of these are therefore expressly
forbidden.

e T T
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More Moves Toward Colour TV

S the time of the March

meeting of the C.C.ILR.
approaches, when a decision on
the colour television system to be
adopted by the countries of west
Europe is finally reached, activity
throughout Europe’s television
industry makes certain the event
will be preceded by a fitting
amount of publicity.

Already further international
discussion has taken place in
London during October. when
demonstrations by the BBC and
the British Radio Equipment
Manufacturers’ Association were
given to the European Broad-
casting Union Colour Television
Group. And now the Compagnie
Francaise de Television has
announced new servicing and test
equipment for receivers operating
on the SE.CAM. system—one
of the three systems from which
the C.CIR. has to make it
choice.

At rthe London meeting, repre-
sentatives of the broadcasring
organisations, the telecommunica-
tion administrations ar.d the radio
industries of France, Germany,
Italy, the Netherlands, Switzer-
land and the U.K., gave further
consideration to the three sys-
tems, N.T.S.C.,, S.E.C.AM. and
PAL, when transmitted over long
international links, when recorded
on video tape, and when trans-
mitted direct to domestic recei-
vers. The demonstrations served
to illustrate importany improve-
ments in  colour television
apparatus that have been made

since the previous series of
demonstrations in Il.ondon last
February.

The number of S.E.CAM.
colour TV receivers being manu-
factured and in use in France and

&

The GS.10 signar generaior, speCmHy

produced by the Compagnie Francaise

de Television for the alignment of
S.E.C.AM. colour receivers..

abroad, is already sufficient to
demand new alignment and main-
tenance equipment even before a
decision by Europe has been
made either for or against the
French system. As witness to the
basic simplicity of S.E.C.AM,
the C.F.T. equipment consists of
only two small, compact units;
the GS-10 signal generator inten-
ded for use in factory alignment
of S.E.C.A.M. colour receivers
and “ SERVOCHROM?”, for
installation and maintenance .:e
of receivers in the home.

‘PRACTICAL TELEVISION
FILM SHOW: SEND FOR
. FREE TICKETS NOW

N just over a month’s time, the

Practical Wireless and PracrTi-
caL TELEVISION Film Show will
once again attract readers from all
over the country to this annual
event,

As In previous years, the show
(to be held on February 5th) will
be presented at Caxton Hall,
Westminster, London.

‘The programme for this vear's
show, arranged in collaboration
with Mullard Limited, has been
designed to entertain as well as
inform, with refreshments pro-
vided in the intermission. Films
to be shown include * Electro-
magnetic Waves” and *“ The
New Panorama Tubes”. These
will be accompanied by a lacture
on current topics and trends and
some Mullard equipment will also
be shown.

Last year’s show attracted a
record audience of more than 400
—sufficient to fill the Hall to
capacity. This vear as many, if
not more readers are expected to
apply for tickets—free from these
offices—and so only immediate
applications to PracTICAL TELE-
VISION, enclosing a stamped
addressed envelope can guarantee
vour seat.

LONGEST TELEPHONE CABLE IN
EUROPE PROVIDES TV LINK

A

radio and television

NEW international telephone cable, which is capable of carrying
signals

between three east European

countries, was recently inaugurated,

The three countries, East Germany, Russia and Czechoslovakia,
are linked by a 2,880 kilometres cable—the longest in Europe—at
Moscow, Kiev, Katowice, Brno, Prague and Berlin. Up to 1,920 tele-

phone calls and

simultaneously by this cable.

{© Radios-TV Library}

two television

transmissions can be handled
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BBC-2 BEGINS IN THE BIRMINGHAM AREA

FTER three weeks of test

transmissions, BBC-2 in the
Birmingham area began service
on December 6th.

Programmes proper began that
evening after Test Card and
music transmissions from 2 p.m.
in the afterncon.

From Monday, December 7ih,
with the service in full operation,
trade test transmissions linked to
those from the BBC-2 transmitter
at Crystal Palace, London, have
continued during the day before
each evening’s programrnes
between 9.30 am. and 1 p.m,
and 2 p.m. and 6 p.m. Material
for these test rransmissions com-
prises a 30-minute sequence and
consists of a Test Card with

440c/s tone between 9.30 am.
and . 9.34 a.m., a Test Card with
no sound between 9.34 a.m. and
935 a.m. and a Test Card with

recorded music between 9.35 a.m,
and 10 am, The sequence 1s
repeated unti] 1 p.m. and again
from 2 p.m. 10 6 p.m.

World-wide TV for Aircraft-carrier Crew

I\,IEN of HMS Eagle—the Royal Navy’s aircraft-carrier recently
refitted—can now watch local television programmes in practi-

cally any port in the world.

Wherever the ship is suituated, provided 625-line transmissions
exist, a television distribution system aboard the Eagle will relay the
pictures to a total of five TV receivers in the officers’ ward room,
petty officers’ mess and ratings’ mess.

_ British Relay installed the system, which includes Pye HDT 13«
channel sets capable of receiving all known channels in Bands T to

IIT.

Signals are received by two wide-band aerials—incorporating a

special device for changing polarisation—and then relayed to the
receivers by double screened low-loss, coaxial cable.

Colour Television Subject for Faraday Lecture

AT the time of going to press,
“* the 1964/65 Faraday Lec-
ture will already have been
delivered at two stops—Swansea
and Bristol—on its nation-wide
tour of 14 towns and cities to be
accomplished during the six
months between November 24th
and April 6th.

This year’s Lecture, the 36th
in the series arranged by the
Institution of Electrical Engineers,
is being given by Mr. F. C.
McLean, the Director of
Engineering of rhe British Broad-
casting Corporation. His subject
is “ Colour Television ”.

The ILE.E. introduced the
Lectures in 1924 to pay tribute
to the memory of Michael Fara-
day and with the object of in-
forming the general public about
recent advances in the applica-
tions of electricity. The Lectures
are intended to appeal to the lay-
man, although in many centres
special performances for students
are arranged.

Mr. Mclean’s lecture explains
the basic principles of colorimetry
—the science of colour and colour
measurement—and, with the aid
of a number of demonstrations,
shows how these principles are
applied to colour television
systems. From this he goes on 10
explain and demonstrate how a
scene viewed Dy a colour tele-
vision camera is analysed into its
three primary colour components
and converted by the colour
camera into equivalent electrical
signals, which are transmitted and
finally appear again at the receiver
as a colour reproduction of the

original scene.

To illustrate how a colour
receiver works, a large model of a
shadow-mask tube is used. This
demonstrates optically the
manner in which the electrical
signals are converted into the
colour picture appearing on the
face of the tube. The demonstra-

tions also include colour television
pictures obtained from “live™
cameras in a studio and from
films and slides, which are pro-
jected on to a large screen,

Admission of the public to the
lecture is by ticket, which can be
obtained free of charge.

The EMI camera on the HELEN Il
nuclear assembly (above) transmits
information on the liquid level in
the apparatus to a monitor (below).

{© Radios-TV Library}

C.C.TV KEEPS AN EYE ON NUCLEAR
EXPERIMENTS

T the Atomic Energy Estab-
“7 lishment, Winfrith, Dorset,
a closed-circuitr felevision svstem
supplied by EMI Electronics
Ltd., i1s being used to transmit

. crucial information regarding the

liquid level inside the HELEN
IIT nuclear assembly to a monitor
outside the reactor cave housing,
within an accuracy of +0-5mm.

HELEN III has been designed
to study the physics of reactor
cores of the type used in pressure
vessel reactor designs, and as
reliable information of the height
of the liquid in the HELEN III
tank is essential during experi-
ments, the closed-circuit TV
camera is used to magnify the
variations in this height so that
readings can more easily be taken
from the television screen.

The EMI minicamera mounted
at right-angles to the gauge (a
transparent tube in which the
liquid is contained) is driven by
an electric motor so that it always
follows the rise and fall of the
liguid.
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By
M. L. Michaelis

NUMBER of modern domestic

television

receivers incorporate facilities for remote
control. Indeed some designs are very
elaborate in this respect, emploving various

arrangements such as servo-motors and stepping
relays for remote channel switching, piezo-electric
supersonit loudspeakers in the control unit or
focused beams of light for communication between
the control unit and the receiver. A special micro-
phone in the receiver responds to the supersonic
whistles or a photocell responds to the light beams.
In each case the received commands are transiated
into electrical pulses or d.c. currents which actuate
the main controls of the television receiver, Such
advanced circuits, however, are not the subject of
this article, since they frequently require some non-

standard components which are not readily
obtamable and their adjustment can lead to
difficulties.

Qur aim is to discuss a number of fundamental
questions involved in simple remote control circuits
of a “ cable-connected ™ nature. Satisfactory and
reliable performance can readily be obtained using
standard components in straightforward d.c. control
circuits. The control cable between the television
receiver and the control unit may be of any length
and is readily installed under the carpet, around
the skirting board or in some other unobtrusive
way. There are no impedance matching criteria to
satisfy, so that a cable may be installed as a per-
manent fixture with several outlet sockets wired in
parallel at the respective control points desired.
The remote control unit may then be plugged in
at ahy point from which control is desired.

Cable-connected remote control systems can
readily be added to virtually any existing television
receiver, even where the makers never specifically
considered such features ai the ourset. It is our
aim in this article also to go into some detail
concerning modern television receiver circuitry by
way of taking the author’s receiver as an example
in order to show how the local and remote controls
blend into the circuit as a whole. Whilst all marters
of principle are certainly of universil application,
circuit details and component values may well have
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REMOTE
CONTROL
OF TV
RECEIVERS

to differ from receiver to receiver. The circuits
illustrated should thus not be copied blindly unless,
of course, one is building a completely new
receiver from scratch and wishes to incorporate
these features. In general it is far more important
to understand the pinciples and apply them
logically in carrying out the appropriate modifica-
tions to a particular receiver in question,

A final point of such importance that it must be
included in the introduction to this article is the
question of insulation and “safety. Most television
receivers employ an a.c./d.c. type chassis in which
one side of the mains supply is connected directly
to the chassis. The seven-way screened cable
between the TV receiver and the control unit mus:
therefore have a substantial outer sheathing of
plastic or other reliable insulation approved for
domestic mains wiring, since the screening braid,
being connected to chassis, could be live. For
the same reasons the control unit itself should not
be built in a metal tin or box but in a substantial
bakelite or plastic case.

Why Remote Control?

The first question of importance in planning an
efficient remote control system for a domestic
television receiver is to define the borderline
berween necessity and luxury. The necessity for
a remote control system is not primarily dictated

{© Radios-TV Library}
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by the question of the viewer’s comfort in not
having to leave his armchair for every adjustment
required during a programme, although this
comfort is a welcome by-product of the system,
Far more important is the fact that optimum
picture adjustment is very often not- possible close
to the receiver with its own controls because the
optical impression there is greatly different from
that obtained at the correct viewing distance. .
point is largely overlooked by most viewers but is
immediately evident once one has ever viewed with
a remote control unit at one’s fingertips.

Seen from this aspect remote control facilities
for contrast and brilliance are of paramount
importance, since these have the greatest influence
on picture quality and vary most frequently during
programmes. Remote control of sound volume is
of virtually equal importance for several reasons.
Firstly, .broadcasting authorities unfortunately do
not always keep the transmitted sound volume to a
constant mean level and thus large fluctuations
frequently arise between individual programmes
and somerimes even within a single programme.
Secondly, if a group of viewers are sitting together
it can be useful to reduce the sound volume tem-
porarily for conversational purposes, for which
purpose it is useful to have a swirch on the remote
control unit in addition to the continuous volume
control. This switch can be used to-mute the
sound channel if either the vision or sound carriers
fail at the transmitter until normal transmission is
restored. This point is of importance for the new
CCIR 625-line programmes in particular, where
frequent use is made of the d.f. (difference
frequency) principle of sound if. extraction at the
video detector. The vision and sound carriers beat
at the video detector to produce their difference
frequency as sound i.f. fed into the sound strip. If
either carrier is absent no d.f. is produced and the
f.m. sound circuits generate the characteristic
extremely loud and unpleasant hiss characteristic of
such arrangements in the absence of a signal
sufficient to saturate the limiter. It would, in
principle, be possible to fit a * squelch ™ of the type
familiar in modern f.m. radio communications
receivers and radio-telephone links. This consists
of a relay muting the audio amplifier until it is
energised via sufficient rectified carrier voltage from
the ratio detector. However, such an arrangement
is as yet hardly ever found in a television receiver.

Remote contro] of other functions of a television
receiver is of lesser importance, though two further
operations—fine tuning and sound tone control—
can be quite useful for reasons discussed later in
this article. Channel selection and on/off switching
are more infrequent operations and there is
generally no objection to performing these only at
the receiver itself, However, the remote control
unit design which will be presented in this article
has a spare line in the control cable so that a
switch through to the h.t. + line in the control unit
may be added to operate a relay in the receiver
for any of these functions if desired. Alteratively
the spare line may be connected, via an isolating
transformer in the receiver, to the low-impedance
speaker output for connecting headphones at the
control unit. This will enable a slightly deaf
person to receive a greater sound intensity level
without inconveniencing other viewers having

This
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normal hearing, or the internal loudspeaker can be
switched off and a single viewer receive sound on
headphones alone so as not to disturb other
occupants of the room. A headphone volume
control can be interposed within the control unit.
As we shall see, all control lines carry only d.c.
potentials and the entiré multi-cable is screened.
Thus. there is no objection to such an incorporation
of a single audio frequency line if desired, particu-
larly as this is very insensitive to .interference
pick-up when run off the low-impedance loud-
speaker output.

Mutual Interference

A problem specific to wired remote control
systems is created by the possibilities of mutual
interference between the individual controlled
functions on account of cross-couplings in the
multi-cable. Individual screening of all lines
within the . control cable would be highly
undesirable because this would require either non-
standard cable, difficult or impossible to obtain, or
unsightly bunches of single screened cables.
Furthermore, long runs of screened cable carrying
audio or video signals would give high capacitive
attenuation of high-frequency signal components
unless complicated matching devices defeating the
aims of simplicity are employed.

A more subtle principle is therefore involved in
an elegant solution for a simple remote control
arrangement for a number of functions via a
standard multi-cable with common screening. No
active a.c. signals are sent down the cable to the
controls and back but only d.c. control voltages and
currents which influence the signal circuits in the
TV receiver without diverting the relevant signal
paths. Capacitive and inductive cross-couplings or
shunting effects are impossible in such a circuit
when carried te its logical conclusion. Indeed
quite large bypass capacitors may be inserted in the
TV receiver where the d.c. control lines emerge so
that a.f. video and r.f. signals are definitely kept off
the control cable and out of the control unit.
Virtually any desired length of control cable may
therewith be used without the slightest difficulty.
The d.c. control signals can interfere mutually only
if leakage currents between the various lines should
arise. Bur such leakage currents are very easy to
avoid simply by paying proper attention to good
insulation. :

D.C. Control Methods

It is necessary to devise methods of d.c. control
for all functions which are to be fitted with remote
control facilities. This presents no problem for
brilliance control, since this is a d.c. control
operation anyway and can readily be extended
through a cable line 1o the remote control unit.
Contrast control can be affected via a variable-mu
control voltage for the vision i.f. amplifier. Whilst
there would be no fundamental objection to doing
this directly with a suitable negative bias voltage
this would in practice unnecessarily block one line
of the control cable in first taking the bias source
voltage out to the control unit.. It would be better
if the control function could be achieved with a
positive voltage from the main h.t, line so that only

{© Radios-TV Library}
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one ourgoing line carrying the h.t.+250V supply
need be occupied as source voltage for all remore
controls. As we shall shortly discuss in detail, a
simple solution in a typical circuit for remote
contrast control is to vary the screen grid voltage
of the video output stage, In common gated a.g.c.
circuits for the vision if. strip the operating point
of the ag.c. gating stage is set from the cathode
potential of the video output stage so that variation
of the screen voltage in turn varies the negative
control voltage for the vision if. strip, developed
from the gated line sync pulses, in the correct
sense, The necessary circuitry is present anyway
in conjunction with the gated a.g.c. requirements
so that addition of this arrangement for rémote
contrast control is very simple and cheap indeed.
Remote control of fine tuning for the channel
selector is quite easy by fitting a variable capaci-
tance diode in parallel with the oscillator coil (via
two blocking capacitors) and feeding a variable
positive cut-off voltage to this diode via a v.h.f.
filter circuit derived from the h.t.+ line through a
control potentiometer in the remote control unit.
As far as remote control of sound volume and
tone by d.c. methods are concerned there are some
problems posed by the fact that no simple method
of controlling hudio amplifiers in this manner quite
free of distortion is available with conventional
components. Variable-mu control methods, which
are primarily meant in this statement, are applic-
able to audio amplifiers only at very low signal
levels much smaller than those encountered
anywhere in normal sound sections of TV
receivers on the audio side, The reason for this
limitation is to be found in the very nature of any
variable-mu characteristic, which has to be curved
instead of linear, leading to the production of
harmonic components, i.e. more or less severe
distortion. This is unimportant in r.f and if.
circuits because the tuned circuits immediately
reject the harmonics produced, but an audio
amplifier would pass them as severe. distortion
unless the signal level is kept very !wo. At the
best a rather radical redesign of the existing audio
section of the TV receiver would be necessary.
Short of new components for d.c. control of audia
amplifiers being devised, d.c. control of sound
volume should preferably be applied to the sound
if. section. In the case of a.m. sound accompany-
ing BBC 405-line transmissions, conventional
variable-mu control of the sound if, amplifier is
quite satisfactory. The problem of achieving
control with a positive voltage from the h.i. supply
in the remote control unit
variable-mu control bias voltages whilst avoiding
the need for an extra negative line in the control
unit ¢an be solved in two simple ways. Firstly,
control voltage can be applied through a variable
high resistor from the h.t.+ line to the cathode
resistors of the controlled if. amplifier stages,
which amounts to negative grid bias voltages, and
this method is to be recommended as being the
simplest for receivers which are BBC 405-line only.
The second method employs a simple d.c. bridee
between equal positive and negative supoly
voltages obtained from a voltage doubler rectifier
circuit driven from a suitable rap on the heater
chain of the TV receiver. This establishes a
negative control voltage to be applied to the bottom

to pive negative.
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ends of the grid leaks or grid tuned circuits in the
controlled if. stages in the normal arrangement of
variable-mu gain control and is the methaod
recommended for dual-standard receivers where
switchover to a different method of sound volume
control is required for the CCIR f.m. sound
channel: The same remote volume control
potentiometer then functions in the same sense as
sound volume control on both a.m. and f.m. sound
and a switch shorting the track thereof mutes the
sound channel on either standard. Variable-mu
gain control of the f.m. sound if. channel'is of no
avail, since it would be tantamount 1o amplituge
modulation, which the limiter and ratio detector
circuits counteract and annul. The method of d.c.
contro! is here to vary the limiter stage, screen grid
voltage between zero and the value used for normal
gain. This varies the bottomning level of the limijter
pentode, and therefore the limited output level, i.e.
the audio volume, without the slightest distortion.

Sound tone control by d.c. methods is possible
by employing the saturable reactor principle, using
any readily saturable small intervalve transformer.
D.C current passed through the primary varies
the inductance of the secondary, which is situated in
an L-R tone-control circuit. This principle js not
usable for sound volume control because-the range
of inductance variation available' without distortion
due to nonlinearity of the magnetic characteristic' of
the transformer core is far 100 small to achieve a
swing from high volume to zero volume. The range
of tone contrel normally required is much less, so
that the principle there is generally satisfactory.
Various intervalye transformers and d.c. c¢ontrol
curtents should be experimented with in a given
case,

New Control Components

Among the most interesting developments of
new components just appearing on the markéet (as
far as possible applications for d.c. remote control
systems are concerned) are the so-called “Ray-
sistors ” made by Raytheon of USA, at present
available in Eurape from Messrs. Raythepn<Elsi
AQG, Zurich, Switzerland, Hohlstrasse 612. These
devices consist of 2 special lamp and a special photo-
resistor combined in one component with high
overall screening and screening between the two
named sectians, A large number of specgial types
for various applications are already being offered by
the makers. The lamp sections may be.of the fila-
ment, or neon chscharge type. Types are available
in which the photoresistor section is free of sjgni-
ficant photo-e.m.f. or rectifier effects,” behaving
almost exactly as a linear wvariable resistor con-
trolled by the illumination incident from the lamp
section. Types of this kind, in conjunction with a
neon-discharge lamp section able to operate off the
h.t.+ line via & potentiometer in the remote con-
trol unit and free of dangers of fatigue, drift or fila-
ment burnout, are of particular interest for our
present purposes. The pHotoresistor sections can
be used for both volume and tone contro! circuits
in normal audio amplifiers. We are conducting
some experiments with these devices, and hope to
bring an article at some suitable future date dealing
with specific uses of Raysistors.

{© Radios-TV Library}



January, 1965 PRACTICAL

Contrast and Brilliance Control

In a modern television receiver, the contrast and
brilliance control circuits are often intricately tied-
up in a network of subsidiary functions such as
gated a.g.c., noise gating, sync extraction, etc.
Fig. 3 shows a typical circuit as present in the
author’s receiver for 625-line operatien, and a dis-
cussion thereof will clarify a number of fundamen-
tal points regarding the basic functions and
methods of incorporating remote control facilities
therein.

TELEVISION 153
The video voltage developed by the video detec-
tor D1, largely across R19, the diode load resistor,
is applied between the grid of the video output
stage Vla and a 1ap on the cathode resistor combi-
nation of this stage (junction of R23/R24). The
video signal output of this stage is largely developed
across the anode load resistor R7, from which it is
coupled to the cathode of the c.r.t. It will be seen
that a d.c. path exists between the video detector
D1 and the c.r.t. cathode, so that the black level is
transmitted directly. R22, R23 and the contrast
control VR6 at the receiver together constitute
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Fig. 1—Theoretical circuit of the remote control unit as used by the author.
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Fig. 2—The layout and wiring diagram of the unit assembled in its case.
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negative feedback for the video output stage which
is varied by VR6, which not only controls the video
output voltage at the anode, but also the video out-
pur voltage across R24 in the cathode circuit. This
resistor is shunted by C10 to suppress the video
waveform at this point, and gives clean reproduc-
tion of line sync pulses, which are fed directly to
the cathode of V1b, the a.g.c. gate stage. It is quite
common to find a triode pentode used as combined
video output stage and a.g.c. gate stage, since the
two functions are generally closely interlinked.

The A.G.C. Gate Stage

One may consider the a.g.c. gate stage as a diode,
since the grid is normally at chassis potential (due
to grid current in V2a on account of R29 being
returned to h.t.+), and the positive cathode poten-
tial thus determines the “effective anode resistance”
of the “diode”, i.e. the anode current drawn for a
given anode pulse voltage. The anode is not corn-
nected to any standing h.t. voltage, but is fed with
positive line flyback pulses from an auxiliary
winding on the line output transformer. The
method of coupling is the same as in a leaky grid
detector, with Cl4 corresponding to the grid
capacitor and R25 to the gridleak, in conjunction
with R26. A negative voltage is consequently
established across R25 and R26 due to the leak-
away of electrons accumulated on Cl4 during line
flyback pulses. C13 and Cl5 smooth this negative
voltage, which is then applied to the bottom end

An inside view of the author's unit complete and wired.

of the grid circuits of the variable-mu controlled
stages in the tuner and vision i.f. chain. Since V1b
can conduct only during line fiyback, during which
time always the line sync pulse level is operative at
the cathode in determining the resulting pulse
current establishing the negative control voltage, the
latter is a measure of the vision carrier amplitude
during line sync pulses, i.e. a true measure of the
received signal strength suitable for correct a.g.c.

If the signal strength received increases, the recti-
fied voltage at R19 is more negative during line
sync pulses (D1 is a rectifier for CCIR negative
modulation), so that the positive voltage across R24
and thus at V1b cathode is less than before. V1b
can therefore draw heavier pulse currents on line
flyback pulses, whereas the negative voltage
developed in the anode circuit increases, and
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reduces the gain of the vision amplifiers appropri-
ately to restore the signal level at the video detector
to almost its previous level. In case of decreased
signal strength, the reverse action takes place.

If the contrast control, VR6 is adjusted, so as to
decrease its resistance, the negative feedback in the
video output stage is also decfeased, and the gain
of this stage therefore increases, which amounts to
increased contrast. Furthermore, the voltage
developed across R24 also increases as a result of
this change, so that V1b cathode is more positive
than before, pulse current in VIb is reduced,
d=veloped a.g.c. voltage reduced, i.e. vision chain
gain increased, which is the second form of
increased contrast. In spite of the apparently weak
control range of VRG, the action is in fact quite
powerful, giving a wide range of contrast control.
Although this manual control is in fact to a large
extent via the a.g.c. gate stage, the a.l.c. action
itself is not disturbed, holding each signal level
chosen with VR, constant,

Remote Contrast Control

The impedance level at VR6 is low, of the order
of a few hundred ohms. Thus moderate lengths of
screened ‘cable would be telerable. There is conse-
quently no objection to positioning VR6 anywhere
on the receiver cabinet. However, distant removal
to a remote control unit via an arbitrary long
length of screened cable would not be permissible,
since capacitive shunting of the video signal at
V1b cathode could then be excessive and lead ro
incorrect a.g.c. gating,

The remote contrast control is therefore under-
taken at the screen grid of the video output stage,
where there are no video frequency signals, on
account of the large. bypass capacitor C9. If the
resistance of VR2 in the remote control unit (Fig. 1)
is increased, the screen grid voltage of the video
output stage V1ia is thereby increased, so that the
gain and contrasts are also in turn increased.
Furthermore, since the anode current and screen
current, i.e. total cathode current, of V1a is thereby
increased, the voltage across R24 will also- have
increased. The cathode of the a.g.c. gate stage V1b 's
consequently more positive, so that less line fly-
back pulse current can flow, the a.gc. voltage
drops ard the vision chain gain increases, g.ving
further increase of contrast. The wide range of
contrast, control is thus once again indirectly via
the a.gc. gate, without however disturbing the
a.g.c. action iself.

The No'se Gate

If interference pulses appear in the vision Lif.
waveform, these are passed to the grid of V2b
which operares as an anode bend detector giving
negative rectified pulses at its anode sufficient to
cut-off the noise gate V2a at its grid, via Cl17,
on all interference pulses which exceed the line
sync. level (full carrier) by only a relatively small
amount. When the noise gate V2a is cut-off in
this manner by a rectified interference pulse
reaching its first signal grid, neither the sync feed
from the video output stage anode to the second
signal grid of the noise gate can get through to the
noise gate anode, nor can the a.g.c. gate V1b func-
tion, because it is also cut-off at its grid under these
conditions,

{© Radios-TV Library}
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Fig. 3—Video circuitry of the author’s television receiver, showing remote and local contrast and brilliance cantrols,
The circuit as drawn is for 625-line operation.

Thus high noise levels cannot lead to falsified
a.gc. levels, and noise spikes are removed from
the sync pulse train fed from V2a anode to the
sync separator. In the design of the coupling net-
work R14, C2, R15, Rl6, C3, the noise gate
V2a is already made to function as a preliminary
sync separator, i.e. to clip-off sync from picture
content in a rough manner at its second signal grid,
the subsequent true sync separator stage then merely
having to complete the process under much less
exacting conditions, The need for this two-stage
cascade sync separation is due to the method of
wide-range local and remote contrast control
adopted, due to which the video signal amplirude
at the point of sync feed extraction (video output
anode load resistor R7) varies widely, making a
single-stage sync separator critical and unreliable.

The noise gating on the sync separator chain is
essential on account of the memory discriminator
line sync circuit used in this tvpe of receiver,
in which the train of line sync pulses is compared
m phase with the train of hine flyback pulses from
an auxiliary winding on the line ourpur transformer
in a discriminator developing an appropriate d.c.
control voltage for a reactance valve circuit correct-
ing the frequency of the line sinewave oscillator.
The phase discriminator has an extremely high
inverse impedance, so that the last standing con-
trol voltage is “ remembered ” for considerable
periods, maintaining excellent line lock even if
large numbers of line sync pulses are missing.
Far more serious is the effect of noise pulses
riding on line sync pulses, since these produce
spurious phase error signals on the relatively low

forward impedance of the discriminator and could
thus easily upset line lock. With the noise gate
properly adjusted and the discriminator set
correctly, the performance of the circuit is in
fact remarkable, with rigid line lock even on very
weak signals with many missing line sync pulses.
The receiver concerned has no manual line hold
control, since this is quite superfluous in this type
of circuit which is gaining popularity.

Brightness Control

The local brightness control, VR7 (Fig. 3), and
the remote brighiness control, VR3 (Fig. 1), are
virtually in parallel and fulfil similar functions at
the c.r.t, grid.

In the¢ contrast and brilliance control circuit for
local and remote operation described here, control
is available at either position. The controls should
always be set to maximum in one position, when
full control is desired at the other position, other-
wise only limited control is possible at both posi-
tions, Needless to say, the circuit design is such
that correct control of contrast and brilliance is
still possible at the receiver controls when the
remote control unit is unplugged from the octal
socket to be fitted at the rear of the receiver. This
is true for all control functions involved in this
design, being a basic essential of “ compatibility »
of the system.

This article will be completed next month. How-
ever for another angle on TV remote control,
see page lé6.
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and output valve V17 with a tevised circuit and,

IN later models a PCL82 replaces the sound a.f.
different valve base connections

of course,

(Fig. 4).

Line Qutput

A 33kQ resistor is wired between the contrast
control @nd chassis with a 100k(} resistor from
the junction to h.t. X5 is added to the agc. to
prevent this becoming too positive (Fig. 5).

Mains Voltage Adjustment

A revised system enables the voltage adjust-
ments to be carried out by plug and socket
selection.

H.T. Rectlifler

The LWI12 origimally fitted was changed to
LW9 and then 1o LW7. The h.t. voltage output
of this, 185V, should not be considered low as
the normal, smoothed h.t. voltage is not much
more than 165V.

This voltage should not be exceeded by any
amount, and if a silicon diode is used as a
replacement, a series wire-wound resistor should
be wired in series to maintain the h.r. at about
170V.

A higher h.t. is not an advantage and would
lead to rapid failure of valves and components

’H.‘I: HL
SR126
z2qkn

> I . T’
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SRMO
sSM0
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-

Fig. 4—In later versions this
modified sound output stage
using a PCL82 was incorpor-
v 1 gted.
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which would otherwise have continued to function
normally.

FAULYS TO BE EXPECTED

No Sound

The chief suspect must be V17 (PCL83) ar
the PCLS82 if this type is fitted. If the valve is
not at fault check the voltages at pins 6 and 8 as
indicated in Fig, 1b, '

Absence of voltage at both points should direct
attention to the condition of R126 (1kQ). If this
is burned out check C105 (16uF), and check the
valve (V17) if this has not already been done.
A short in the output valve often causes failure
of this resistor,

If the voltage is present at pin 8 but absent
at pin 6, check the continnity of T9 sound out-
put transformer, Also check the condition of
R128 (1801} and R130 (15002) bias resistors. These
will be damaged if V17 passes heavy current.

If voltages ate correct at pins 3, 7, 6 and 8,
butr there is little or no voltage at pin 1, check
R127 (220k0). This occasionally goes high.

Before the sound fails almost completely due

470 AT
HT+ Jtagh W
an g
power PLEY
rsocket

Fig. 5—Maodified line output circuit.
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cr.t. cathode voltage has pre-
cisely the same effect as increas-
ing the brilliance setting.

From this, therefore, it can
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be seen that as the emission of
V6 falls, due to ageing, the
brilliance level will rise and the
contrast will fall off producing
a watery picture of poor sync.

It is sometimes foumdsd that the
no-picture condition is due to a
burn out of components in the
V6 pentode stage affecting those
components to pins 2, 3 and 7.
This is often due to an internal
short in V6.

However, when V6 s
replaced and the faulty resistors
renewed, the symptoms (no pic-
ture) remain. This is nearly
always due to the QA70 (X4
having sustained damage during
the time when the V6 control
grid became heavily positive
when the short occurred between
the screen (G?) and grid G').

Replacmeent of X4 will nor-
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ditions if 1.27 is intact, which it
usually is.

If none of these conditions
obtain, the trouble will almost
certainly be found in the V3
stage and the voltages, or lack
of them, at pins 1 and 3 (bias)

Mains
input

] e e

Veraigy Leads to CAT sacket

L&
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o
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Fig. 6--An obove~-chassis view of a Radio Rentals 340 series receiver, show

ing the layaut of the major components.

to R127 going high, severe distortion will be
apparent.

If the output stage is obviously in order, as
evidenced by background hum and some response
as the volume control is advanced, the noise
limiter and detector stages can usually be ignored
and the search concentrated on the two if, stages
V14 and V15,

Cheek pins 7 and 8 voltages to ensure h.t. is
reaching the anodes and screens, and the cathode
voltages at pins 1 and 3 to ensure the valves are
passing current.

Raster—No Picture

If the sound is present and a good raster is
displayed when the rear brilliance is advanced
(the front control is contrast), it will be necessary
10 check the V5 and V6 stages. If the brilliance
level is higher than normal, attention is directed
to V6 PCF80 and it quite likely that this is at
fault with no emission.

The reasoning is as follows: If V6 passes little
or no current there will be little or no voltage
drop across R3S, which is the cathode resistor
of V& triode. This means that the cathode will
be at (or near) chassis pqtential, and as the c.r.r.
cathode is directly coupled to this peint a drop of

{© Radios-

and 7 and 8 (h.t.) will quickly
reveal the cause.

This assumes that V3 and V4
are used as vision and sound
amplifiers as they are in all
modified models.

Aerial gocket

Weak Sync

When there is plenty of contrast in the picture,
but it is hard to hold both horizontally and
vertically, the stage to receive attention is V7
PCF80 which is the sync separatof.

The next suspect is R37 (1-8M{)), which may ge
high, but leakage through C45 (0'1uF) can
equally lower the pin 3 voltage.

No Raster—No Picture

Nothing on the screen when the brilliance is
advanced, sound normal. This usually points to
a line time base defect and the following pto-
cedure is a time saver.

Note whether the line whistle is audible and
whether the EYS51 heater is glowing. If there is
little or no whistle the EY51 will not light, but
if the EY5]1 heater shows a normal glow it is
unlikely that the fault is in the line time base at
all and attention should be directed to the tube
base voltages and the ion trap magnet.

Assuming, however, that the EY51 is out, note
the line whistie pitch and check for spark at the
anode, single wire, end. If the whistle piich is
normal, and a good spark can be drawn off, & is

TV Library}
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cnez
OO 1uF
»
L34
R1Y7 Line
(.IUOJ.’] i
<

[ ] Boost line 1.35 width

Fig. 7—The line
linearity circuit of
later versions.

TON LT £ W} AF
r77?
3in
C74
Q-IpF
T NN
C73 r r
1000pF

Fig. 8—The flywheel sync unit circuit.

Soeme models may employ an alternative

circuit using a 39K2 rectifier, when

pins 4 and 5 of the r.f. plug (F and

G: see also Fig. Ib last month) will be
linked.

likely that the EY5] heater is o.c. and a new valve
will restore normal conditions.

If the line whistle 15 subdued or ragged, note
the effect of removing the e.h.t. clip from the side
of the tube. If the whistle becomes normal and
the arcing from the freed e.h.t. clip has a more
violent or flame-like quality, it is almost certainly
due to an internal short 1n the EY51 which must,
of course, be replaced.

If removal of the e.h.t. clip brings no change
in the conditions, check the PL81 and PY81 by
replacement, and then suspect C97 (0-25uF). If
the PYS81 is red-hot, disconnect C97, which will
probably be found shorted to chassis. If the PLg1
is found to be overheating, check V10 PCF80 and
associated components.

Lack of Width

If the h.t. voltage is much under 160V the
metal rectifier may be suspected, but if the
voltage is a lot lower than this, C76 (150uF)
should be the chief suspect.

If the h.t. voltage is over 160V, attention should
be confined to the line time base V10, V11 and
V12 and associated components.

Lack of Height

If the height control is at maximum without
filling the screen top and bottom, attention should
be directed to the resistor R96 (1-5M{)) wired
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from the boost line to is. of T3, and the
decoupling capacitor C86 (0-01xF), which may be
leaky.

Should, however, these items not be at fault,
check the resistor R103 (390k(l) which can, but
doesn’t often, go high.

Bottom Compression

Check V9, ECL80 and C87 (100uF), and if
neither are at fault, the linearity components,
891, etc. If the bottom is folded, check C88 and

90,

Yertical Hold

If this is at the end of its travel, check V9 and
R91 (2-:2Mf2), C86 if necessary.

Yalve Base Voltages

The voltages indicated on the diagrams were
taken with a tairly low sensitivity meter and in
a circuit containing fairly high resistance, higher
readings will be obtaincd when a more sensitive
meter 1s employed.

For example, using a 1,000} per volt meter, &
reading of 67V woula be recorded at pin 1 of V9,
whereas if a 20,0000 per volt meter is applied
to the same point approximately double this
voltage would be recorded. '

This 15 due to the feed resistor having a high
value (1-5M(}), as at pin 6 about 150-160V
would be obtained on both meters, 1.e. the shunt-
ing action having little effect where the total
impedance of resistance is low.

Tilt

A lever is attached to the deflection coils to
enable them to be rotated slightly. Reduce height
and adjust lever ro straighten top edge.

Shift

The centring lever protrudes from the top of
the focus assembly. Up and down movement
produces a side to side shift of the picture. Side-
ways movement produces a vertical shift of the
picture.

NEXT MONTH EMERSON E700 AND E701

LAST MINUTE CHRISTMAS GIFTS

No need to rush out to the shops. Here’s one you can
arrange now . .. in a few moments . . . in the comfort
of your own armchair. A year's subscription for
PRACTICAL TELEVISION is the ideal gift for friends
who are television enthusiasts.

But hurry! You must send now to make sure that the
first copies arrive in time for Christmas. Simply send
your friends’ names and addresses, together with
your own remittance* to cover each subscription, to
The Subscription Manager (G.3), PRACTICAL TELE-
VISION, Tower House, Southampton Street, London,
W.C.2. An attractive Christmas Greetings Card will
be sent in your name to announce each gitt.

* RATES (INCLUDING POSTAGE) FOR ONE YEAR
(12 1SSUES):—U.K. AND OVERSEAS £1.9.0.
U.S.A. $4.25.

To make sure of your own copy why not place a regular
order with your newsagent.
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PART | EARLIER SYSTEMS

HILE preparing Part 6 of the recent series
on “ Stock Faults ” it became obvious to the
writer that the subject of automatic gain
control systems was too large to be covered in a

single article. This is not to say that the number
of faults appearing in these circuits exceeds the
average—although they may seem at times to be
much more elusive.

But there are many differing forms of circuit
achieving the same end; the Editor has kindly
allowed us the space to discuss them

First, what is the end these circuits set out to
achieve? What, in short, is a.g.c.? Why is it
necessary?

As with a radio receiver, the principle of auto-
matic gain control is to smooth out fluctuations of
signa! level and present an unvarying strength of
picture. There are likely to be wide differences
between the signal strengths of the several stations
to which the television receiver is tuned and a.g.c.
obviates the need for constant manual control when
switching programmes. :

- With a radio receiver this is comparatively simple
to achieve: a sample of the signal is rectified and
fed back as a bias voltage to the controlled stages.
A delay is effected to allow the set to operate at
full gain on weaker signals by backing off this bias
voltage, _

The time constants of the a.g.c. circuit tend to
smooth out the variations and give an average level
of signal, the bias being roughly proportional to
the amplitude of the carrier.

FLUCTUATING MEAN VYALUE

Things are not quite so simple when attempting
to sample the modulated carrier of a television
signal to obtain the control voltage. The carrier
does not keep a constant average—or mean—value.

It fluctuates according to the brightness content
of the picture. In short, if there is no video
modulation there would then be no a.g.c. and the
controlled stages would overload.

Adjustment of bias to €liminate this would result
in peak whites being reproduced at “Brand X7
quality, while black pictures would be grey.

Then why not use the sound channel signal as
a source of control voltage as before? In fact
many ecarly receivers did just this, relying on
separate sensitivity controls for coarse control and
the a.g.c. from the sound channel to help control
the finer variations.
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Unfortunately the ty of signal variationm,
fading, which it is most desirable 10 smooth out is
frequency selective and the sound and vision
channels may very well be out of phase as regards
changes in signal strength.

So a further refinement was necessary: the signal
had to be sampled at some video point and
augmented by sound a.g.c.

A convenient point at which to sample the video
signal is the input to the sync separater. This is
the usual tapping-off point employed in circuits
that incorporate a “ mean level ” a.g.c. system.

TWO MAIN SYSTEMS

There are two basie methods: the mean level,
just mentioned and which we shall go on to
discuss, and the “keyed” or “gated” system,
fathcr more complicated, which we shall deal with
ater,

The former is most widely used, mainly because
it requires much less circuitry and seems to be
generally acceptable by viewers. Readers of
Practical Television atre, ipso facto, not to be
included in the category of those who will put up
with anything.

The following notes may therefore be regarded
as of academic interest and attention will be paid
to the various systems in use by manufacturers in
the hope of sparking off some home-built modifica-
tions toward picture improvement. Any practical
ideas will pe considered, tested and reported upon.

To resume, the mean level system was discussed
in Part 6 of “ Stock Faults ” and several commercial
circuits given. Fig. 1, accompanying this article, is
an idealised circuit which shows the rudiments of
those circuits. Readers may be interested in
turning back the pages to compare notes (pp. 33-37,
Qctober, 1964). :

The pentode valve, V1, is a conventional sync
separator. The video signal is applied to the grid
via a d.c. blocking capacitor Cl and charge
component. The action is that of a diode, the
grid-cathode path forming the diode with R1 the
load. Positive-going sync pulses cause a flow of
grid current, Cl charges to the negative cut-off
voltage and thus any variation of video signal level
gives a change in voltage across R1.

The negative voltage is applied to the a.g.c. line
via a high-value resistor R2, with C2 acting as a
bypass for any residual video voitages. This

{© Radios-TV Library}



160 PRACTICAL TELEVISION

filtering action is necessary as the control voltage
is being fed back to r.f. and if. amplifier stages,
which would tend to amplify the video signals if
they were not bypassed, giving out-of-phase signals
at the video amplifier which would display as
distortion.

In practice separate filtering is provided at each
application point. The high-value resistors have
negligible effect on the d.c. bias as the amount of
current flowing is very small indeed.

But the full negative bias is not required,
especially when weak signals have to be amplified.
Therefore a neutralising positive voltage is applied
to the point A.

This is derived from a tapped or wvariable
resistor across the h.t. line, which can now be used
as a preset contrast control, determining the level
at which the a.g.c. shall come into operation. This
may be considered as the delay volitage and is
applied via R3.

This last resistor has another function besides
isolating the contrast control from the sync
separator grid circuit. A clamp diode D1 is placed
across the a.g.c. line with its cathode taken to
chassis. Thus in the absence of a signal the
positive voltage from the contrast control causes
D1 to conduct and the a.g.c. line is effectively
clamped to chassis.

There is a voltage drop across R3. But when
signals cause the capacitor Cl to charge up, the
negative voltage at point A increases, and when it
equals (or very nearly equals) the positive voltage,
D1 ceases to conduct.

The two voltages across R3 are then in opposi-
tion and any increase in signal is fed as a negative
bias along the a.g.c. line,

HT+ve

Contrast =

AGC to gm 3/%

controlied v} c2
stages
i T ;
Fig. |—Simple mean-level system. Pulscs from the sync
separator grid are rectified and passed as d.c. to the stages
which are .0 be contrelled. A backing-off voltage is

applied via the contrast control to determine the level at
which the a.g.c. comes into operglion.

The effect of this type of simple system is to
reduce the sensitivity of the receiver when a bright
picture is coming in, and this is what reduces the
overall contrast of the picture, increasing the gain
of dark pictures and reducing the gain of bright
ones, . The d... component of the signal is
removed.

Further, the time constant of the filter com-
ponents may be about a half-second (R2=5k(} and
C2=01xF as a typical example). This gives a
Ppretty average response to brightness variations due

January, 1965

to normal fading and allows the set to recover
when switching from a weak to a strong signal
without too much delay but does not allow it to
respond to rapid variations caused by aircraft
flutter, for which more elaborate circuits have to
be used.

VARIANTS

Variations on this theme include different
methods of clamping, some of which employ parts
of the sound channel and others the suppressor
grid of a non-conrrolled 1.f. stage.

An example of this is the Regentone Ten-17
circuit, illustrated in Fig. 2 of the previous article.
When a suppressor grid of an amplifier is positive
with respect to cathode, conduction occurs, the
valve electrodes acting as a diode.

In the absence of a signal the positive voltage
from the contrast control brings about this state of
affairs and the a.g.c. line is held at approximaicly
the voltage of the cathode of this “clamp ™ valve
—about 3V positive to chassis.

This system gives a better range of a.g.c. control
than by using a simple clamping diode which is
only effective on weaker signals.

Other variations may be separate delays for r.f.
and if. amplifiers, with individual clamping and
individual filtering, which can become quite com-
plicated. But the basic factors of the mean-level
system are as shown above and no great difficulty
should be experienced in translating the complica-
tions of different makes so long as the principle is
understood.

GATED A.G.C.

The same can hardly be said of the gated
system. There have been many variations with
quite different circuitry and although modern
methods have largely superseded this type of
circuit it is only proper that we should raise our
hats to Messrs. Pye, who brought out their a.p.c.
(automatic picturé control) system in a blaze of
publicity in 1933 with the V4 circuit.

This employed the principle of the sampled
pulse: keying a valve at the correct moment so that
the conduction 1s actuated by the flyback but
delayed slightly, driving the grid of a control valve
positive, switching the video circuit to the a.g.c.
line for a very short period during the *““back-
porch ” period.

There should be little need to go into the details
of the “back porch” except to state that the
television signal waveform is at black level, a
constant 309% of the video signal, for a few brief
microseconds before and after the “ blacker-than-
black ” excursion of the line sync pulse.

This black level is always of the same amplitude
for any given strength of signal, regardless of
picture content, and thus provides a useful
reference level. In this method the a.g.c. bias is
not affected by the video modulation.

Normally the control sample is taken from the
video output and various circuits shape and apply
iz to the a.g.c. control valves,
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Fig. 2—The original Pye “‘automatic picture control” circuif, used in their V4 and V7 range. Details of aperation are
given in the text. Note the switchinf- action of the pulsed diode, V13, and the delayed pulse derived from the line output
-~ ftransformer TI0 via the special transformer Tl1.

PYE A.P.C. SYSTEM

In the Pye system, illustrated with the frills
removed in Fig. 2, the videg output is applied
directly to a cathode follower stage, V9A. The
complete video signal is thus available to the
cathode .of this vaive. :

Thi¢ is taken to the anode of the signal diode
VI13A. Tq ‘the cathode of this valve is fed a
delayed pulse from a winding on the line output
transformer, This cathode is also linked to the
cathode of V12B when the diode conducts.

The cifcuit is arranged so that the pulses are
delayed. to o¢cur during the ““ back-porch ™ period
or tHe black level period that foliows the sync
pulsé. At that moment the cathode of V9A has
returned to black level and V12B is virtually joined
to it by V13A conducting.

The cathode of V12B drops to the potential of
V9A cathode and the resulting negative pulse at
{rhles ];nodc is passed, via C42, to the cathode of

This diodé is normally biased to cut-off by R54,
R5S, but it now conducts. The output pulse
charges C45 and smoothing and filtering by R57,
C46, R17, C18 and R16 leaves a voltage to be fed
back to the controlled first i.f. stage.

"V13A can thus be seen to act as a switch
connecting the cathodes of V9A and V1ZB when
the gating pulse arrives. A change in signal level
results in a change in black level voitage at V9A
cathode, which causes a change in V12B cathode
voltage when V13A conducts. The gain of V12B
i§ set by the contrast control VRS51. '

Safety circuits are incorporated to prevent over-
loading during the warming-up period.- The a.p.c.
pulses do not occur until the line output stages
warm up—and the efficiency diode, a PY8l, is a
slow-warming type.

A crystal diode is connected between video
amplifier control grid and line output cathode
effectively short-circuiting the signal and protecting
the video amplifiet until the line output valve
conducts and biases the diode off.

Despite the mutterings of service engineers when
the incompletely understood V4 went wrong this
system really worked, giving a reasonably constant
picture for a signal variation up to 20dB, which is
a ten-to-one change approximately.

By modern standards this is limited as systems
to be discussed later, applied to several stages at
varving control levels, give a range of automatic
control up to 60dB. Moreover the system needed
a special winding on the line output transformer, a
separate pulse transformer, several valves and a
number of additional components.

Different ways of doing the same job were
quickly developed by other makers and one or two
are illustrated and described in the following text.

COSSOR CIRCUIT

A single-valve system that came into use quite
early was the Cossor a.g.c. circuit used in the 938
series of receivers. Fig. 3 shows the rudiments,
the two sections of the 8A8 triode-pentode valve
being independent but with a2 common cathpde
connection.
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Fig. 3-A single-valve system, as used
in.the Cossor 938 and similar models.
The valve is an 8A8, triode-pentode.
The notable feature is the connection
to the line output stage to provide
keying pulses when no signails are
coming in, and to prevent overloading
of amplifier stages.
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The triode grid returns to the
cathode, whereas the pentode grid
is taken to the vision detector.
(Return path of this grid circuit
is via the detector load resistance.)

Setting of the contrast control
biases off the pentode but the
triode passes anode current until
sync pulses arrive at the grid.

These negative-going pulses
drive the triode beyond cut-off,
the cathode potential falls, the
pentode conducts because the
grid is driven positive, the sync
pulse having been delayed to
arrive during the * back-porch”
period.

The amplified, negative-going
pulse at the pentode anode is
passed, via capacitor and diode,
to the reservoir, capacitor and
filtered to be applied as a.gc.,

contrast

From <

SYnc.
sep. f
3

line
output

4
From %
1

=" AN —

Fig, 4—A Ferguson circuit, with a.g.c.

applied to the r.f., frequency-changer,

ond. two i.f. stages. Point of special

interest is the safety puise applied to

cut off the diode-connected triode,
during surges.

Fig. 5—An unusug! frame-derived
a.g.c. circuit, used by Ultra in the
V15-60 range of receivers.

oontrolling the r.f. valve and two
of the if. amplifiers.

From the foregoing it can be
seen that the setting of the con-
trast control determines the volt-
age at which the circuit kicks off,
in turn dependent upon the pulses
at the pentode, which are effec-
tively the black level voltage at
the instant of keying.

One necessary protection is the
provision of artificial keying when
no signal is coming in, so another
signal is fed to the a.g.c. circuit
from the control grid of the line
output valve. This provides the
a.g.c. line with a low voltage from
the flyback puises.
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“SABRINA”

STILL WELL IN
' FRONT

STOP FIDDLING WITH KNOBS . .. ABSO-
LUTELY UNNECESSARY . . Our Automatic
Regulator ensures constant voltages 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 ... .. £5.0.07 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"—87'6; t4"/17"—9716; 21"—14716

FREE Pass. transit & Ins. anywhere in British

Isles or N. lreland (12 months' guarantee).

ALSO FULL RANGE OF VALVES

{Guaranteed 12 months) |

SABRINA C.R. TUBE CO.

Electron Works, North Bar
BANBURY, OXON

Telephone 2390

FREE TUBE EQUIVALENTS CHART
will be sent on receipt of S.A.E.

BRAND NEW THROUGHOUT
excepting glass

12in. ... .. £4.10.0 14in, ... £5.5.0
15-17in. ... £5,15.0 19-2tin. ... £I1.15.0
23in. ... £12.10.0

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

REBUILT MULLARD AND MAZDA

TUBES
12in. ... ... £3.00 14in, ... £4. 0.0
15-17in. .. £4.10.0 2lin, ... £6.10.0

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

Wholesalers of Tungsram and R.F.T. Valves.

S.T.S. Ltd.

35 POUND STREET, CARSHALTON,
SURREY
Telephone: WALLINGTON 9665
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 OUTSTANDING OFFERS

FROM WIRECOMP!
TV CHASSIS

MADE BY EAMOUS BRITISH MANUFACTURER
FOR U.K. USE

Switchable time base to 625 lines, Brand new and unused
but store so.led, 13 valve pius 2 diode circuit. Designed for
140 electrostatic Cathode Ray Tube—will take 17in., [9in,,
2lin. or 23in. tube. Fitted with bands 1/111 Turret tuner—
complete with 12 sets of coils. All contrals fitted, Chassis
size: 18in. high x 15in. wide x 5in. deep. Sound output
transformer fitted for 3 ohm speaker. For 200/250 v. AC./
D.C. mains operation

COMPLETE WITH VALVES AND BANDS L/l
TURRET TUNER—UNTESTED BUT ALL COM.
PONENTS AND VALYES FULLY GUARANTEED

WIRECOMP'S PRICE 13 GNS.
Carriage and Packing 12/6 extra.
AVAILABLE FULLY TESTED 15 GNS.

Can be supplied with brand new [7in. C.R.T. at an
additional cost of £1. .

Carrizge and Packing 17/6 extra.

NEW BRANCH NOW OPEN
Personal callers invited to our new London
branch—323 Edgware Road, W.2.

Full range of the latest Hi-Fi- equipment, tape recorders,
record players, components, etc., etc.

BARGAIN HUNTERS LOOK!
WIRECOMP’'S BARGAIN STORE
48 Tottenham Court Road, W.l

Thousands of bargains: Transistor Radios — Record
Players — Tape Racorders — Radiograms — etc.
Stocks constantly changing—Rock Bottom Prices

EXPORT MODEL TV CHASSIS

625 line T.V. chassis (Export Model). For 200-250 v, A.C./
D.C. mains. Fitted with Bands I/l turret tuner. Fully
loaded with 12 sets of coils for all CTCIR channels in these
bands. F/M sound. Made by famous British manufacturer.
I5 Mullard valves. Electrostatic focus and deflection. Will
take 17in., 19in., 2lin. or 23in. CRT. All controls fitted.
Supplied new and unused with all vaives, 7in. x 4in. speaker
(Less tube and cabinat) Circuit data included FREE,

WIRECOMP'S PRICE £23

Carriage and Packing FREE to any part of the world,

17in. &.R.T. available at £2 extra if required—Ilarger

tubes can be quoted for on request.

TV POWER PACK

Takes a PY32 er 33. Contains: Filament transformer and
smoothing choke, mains drop:inz resistor, Brimistor,
smoothing capacitor 100-200-16-16mFd, 275V/w, 350V surge.
Also 16-16 mfd, 275Y/w and sundry capacitors, resistors, etc,
On metal chassis, size 6 x 44in. x overall height 54in. No
circuit available.

WIRECOMP'S PRICE 1216 (tess rec. valve)
WIRECOMP’S PRICE 2376 (with rec. vaive)

Post and packing 3/6

EXTENSIVE STOCKS OF MAKERS'
SURPLUS TV CHASSIS —
PERSONAL CALLERS ONLY

WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON W9
TEL. CUNNINGHAM 9530

Hours of business: 9 a.m. to § p.m. Open all day
Saturday. Opposite Paddington General Hospital.
Buses 18B and 36 pass the door.
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HAVE YOU EVER
SEEN T.V. TROUBLES?

That ie “Pin-Point T.V Troubles in 10
minutes™ we mean'! Thousands of Practical
Television readers already own and use 'T.V.
Troubles” everyv day. Designed for use by
amateur or expert, this amazingly practical
manual shows you how to find the trouble in
any T.V. circuit FAST!

A simple cross-index tells you where
your'll find cause of troube, handy check
charts then help you accurately locate
the EXACT trouble spot. You will elimi-
nate hours of aggravation, cut out waste
time, hecause this new Coyne system will
help you get right down to the heart of
the trouble in minutes.

Over 700 trouble spots are covered In the
340 cross-index pages. Included are 50 time
saving check charts as well as 250 dlagrams
and photos together with explanations of
circuits and deeigns.

YOU CAN USE THIN BOOK RIGHT ON
THE JOB—NO NEED TO MEMORISI!
This Pin-Point Book was designed espec-
iglly for on-the-iob trouble shooting. You
simply turn to the indexed section, locate
the circuit description and check-charts,
and in minutes you have the trouble spot
located and ready for repair.

NO COMPLICATED THEORY OR
MATHEMATICS, Just practical circuit
description service methods and trouble
shooting technigues to help you make
faster t.v. repairs.

EVEN AN EXPERT CAN SAVE TIME
BY USING “T.V. TROUBLES”
Here is a way to reduce “thinking time”,

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

Don’'t miss out any longer. Time wasted
now locating T.V. taults could be saved by
quick reference to this lightning [ast T.V.
problem answer book. Send for your trial
copy now, then when you decide to Keep it
¢as we are sure you willy, pay only 5/- per
week until completed.

The price? Only 39/8 plus postage.
FREE ELECTRONIC DATA HAND-
BOOK WITH EVERY ORDER
IRONCLAD GUARANTEE

This book must be able to earn you more
than 1ts cost within two weeks or your
money refunded!

FREE 88 page Oscilloscope book will be
included if you send cash with order.

FREE TRIAL OFFER!

TERMS ONLY 5/- PER WEEK !

To SIM-TECH TECHNICAL BOOKS
Dept. WXI|.

West End, Southampton Hants.
[[] Please send “T.¥. Troubies™ for a full seven
davs' free trial. I not delighted | may retirn the

manual, port paid without rurther obligation on
my part. Otherwise | will pay cash of 6/- weekly
until paid.

[C] Tick here it enclosing full price of 41}- (which
Telades 1i6 postagey. You get frec Oscilioscope
Book. Bame 7-day money back gnarantee, Overseas

customers  please rgend Tull  amount (including
Ireland).

Name ........ R T Crnarmeeraan [P
Address ... c0aen.n. eredb s tarer e
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NORTHERN TUBE CHANGE

&k & M TUBES (NORTHERN)

6A DENISON ROAD, LEEDS 3
.el.: LEEDS 24576

SUPLER SCREEN TV TUBES
with full 12 months' guarantee

12" —14” 70° £4. 5.0
15"—17° 70° £4.15.0
21”7 70° £6.15.0
177 110° £6.10.0
19" 110° £7. 0.0
21" 110° £3.10.0

Carviage & Insurance 10/- extra
Quantity and Trade Discounts
ave avatlable.

PADGETTS RADIO STORES

OLD TOWN HALL
LIVERSEDGE, YORKS
Telephone: Cleckheaton 2866

USA Bomb Computors in original transit
case, full of gears, motors, vidor counter,
gyre, etc., 37/-, carriage 10/-.

PCR, 12 volt Vibrator Pack, in original
packing case, 23/~ carriage 8/-.

RAF Sighting Heads. Complete with iamp
tens etc. No details, Packed in original
mesal case, 1B/-, carriage 10/-.

single Phase 200 volt, 1400 r.p.m., i h.p.
motor with pulley, 26/- less pulley 24/,
fully guaranteed, ex washing machine.
Carriage 8/6.

One sixth h.p. motor, 15/-, post 6/9.
New Indicator Unit CRT. 108, complete
with two tubes, type VOCRX333 and VCRX298
plus 21 small valves, relayvs removed, 5%/-
or less valves 32/-, carriage 10/-. Sorry no
details on the unit.

New 12in. Speakers with built-in Tweeter.
15 or 3 ohms, 28/6, post paid.

P.M. Speakers, all 3 ohms ex TV sets.
gin. round ¢ x 4in. and 5in., 3/-, post 2/-,
6 for 20/-. Post paid. 8in. round 8/-, post 2/-.
7 x 4n. 5/-, post 2f-.

VALVE LIST
Ex equipment. 3 months guarantee

ELo1 1/6 | Us01 8/6 | PCC84  4/-
ECL80 2/ | U281 5/- | PCL.82 ° b/~
ECC82  3/- | U282 5/~ | PCLB4 B/~
EY51 2/8 | U320 5/- | PL36 5/-
EY86 5/- | KT36 B/~ | VRI50/30 3/
EBF80 4/6 | KT66 8- | 1T4 1/8
EB91 9d. | gveGT 4/- | 12ATT 8-
EL38 a)- 6CH6 1/6
688 1/8 | 2
EF91 ad. 6X4 3/~
6F1 1/~ | BK25 5/~ | Ri8 3/6
6F 14 5f- | 8E25 3/6 | ARPIZ 1/8
6F15 5/~ | 6U4 5/- | 807 5i-
10C2 5/~ | PY33 6/- | EFs50 1=
10F1 1/- | PYBO 3i- Doz. 8/-
10P13 5/- | PY8l 3~ | gy "1/3
10P14 /- | PL81 4/- Doz. 10/
20D1 9/- | PL82 3/- oz. 19/~
20L1 5/- | PL83 3/- | 6Ve /8
20P3 4/- | PL33 Si- Doz. 18/-
20P1 /- | PY82 3/- | 6K8 1/9
20P4 g/g | PCcras  4/- Doz, 18-
Breaking Up Mark TH Type 19 Sets,

Meter 500 micro-amp.. Bf-, post 1/9. Jack
Socket, i/« post 6d.. doz. 10/-, post paid.
Jack. 148, post 6d. Toggle Switch, metal
6d., post 6d.. Doz. 10/-, post paid. Relay
tvpe 3000, 1/9, post 1/9. doz. 20/-, post paid. |
Any other spare send 2/- plus post to cover.
KReclaimed Tubes, 6 months guarantee,
14in., Muilard and Mazda 17/~ carriage 10/-.
17in. 80/~ carriage 10/-.

{© Radios-TV Library}
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NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

IRS5, 186, 1T4, 384, 3V4, DAF91, DF91, DKOL,
DLY92, DL94, SET CF 4, 14/-.
DATG6, DFb6, DK96, DL, SET OF 4, 22/-

QA2 3/9 DL35 6/6 PCL33 7/9
1D3 4/9 DL92 4/3 PCL84 7l-
1R5 4/3 DL 5/~ PL36 719
185 3/3 96 /6 PL81 8i8
1T4 2/3 EABCS0 5/9 FL82 5/-
384 4/3 EBC4 6/3 PL83 5l-
3v4 5/ EBKF80 5/6 PLB4 51-
5¥3GT 5/- ECCS1 3/- PY32 8/6
574G 8/ ECC82 4/- PY33 8/6
6K7G 1/3 ECC83 4/6 PY80 4/9
6K8G 3/~ ECC84 6/3 PYS1 bl-
6Q7G 4'- LECO85 6/~ PY32 4/11
VG /6 ECFB80 5/9 PY83 5/6
6X5GT 6/3 ECFB2 5/9 PYS800 5/11
12K7GT 3/3 ECH42 %3 U2 8/-
12K8GT 8/6 ECH81 5/3 U2 79
12Q7GT 3/3 ECL80 5/9 Uisl 8/3
P4 ECL82 6/3 U801 15¢(-
L6G 4 EF41 5/9 UABCB0 b/-
30PL1 79 EF80 3/9 F42  6/9
35L6GT 6/~ EFS85 4/6 UBC41  6/-
35Z4GT 4/6 EFS86 5/9 UBF80 5/6
85A2 /9 EF89 4/3 UCC84 7/11
CL33 8/8 EL4L 7/- UCCsd B/-
DAC32 7/9 ELS4 4/ UCKrgo 8/3
DAF91  3/3 EYS51 5/16 UCH42 6/8
DAF96 b/ HEYIS 5/6 UCHS1 5/9
DF33 78  EBZ40 8/- UCL82 W3
DFol 2{3 EZ80 39 UcLss /9
DF96 5/6 EZ8§1 39 UF4 6/3
DHTT 3/6 PCC84 53 UF89 519
DK32 78 PCC8Y 8/ UL4l 8/8
DK91 4/3 PCF80 /9 ULS4 5/9
DX92 8/8 PCF82 8/~ URIC 5/-
DK96 g/- PCF805 9/- UY4l 3/11
DL33 6/8 PCL82 6/3 UYS5 4/9

Postage 6d. per valve extra. Any Parcel
Insured against Damage in Transit 6d. extra.
Any C.0.D. Parccl 4/3 cxtra.

Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON
LONDON, N. lé.

BBC 2
RECEIVER TECHNIQUES

An easily understandable explanation
of the differences between the 405-line
and 625-line British tetevision systems,
with a comprehensive and detailed
description of the dual standard circuits
adopted by leading manufacturers to
accommedate them.
‘by E. A. W. Spreadbury

76 Postage 6d

AERIAL HANDBOOK, by G A.
Briggs with R. S. Roberts. B8/6.
Postage |/-.

FIVE SPEAKERS; How te make
them. Hifi Pub. 5/-. Postage 6d.

TELEVISION ENGINEERS’
POCKET BOOK. Ed. l. P. Hawker.
1276, Postage 9d.

A BEGINNER'S GUIDE TO TELE-
VISION. Pub. MNewnes. 8/6.
Postage 6d. _

RADIO & TELEVISION TEST
INSTRUMENTS, by G. ). King.
25f-. Postage |76.

RADIO VALVE DATA. Compiled
by “WW", 7th £d. 776. Postage 10d.

COMPLETE CATALOGUE I/-

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET.
LONDON, W2

Phone: PADdington 4185
Open 6 days 9-6 p.m.
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FERGUSON A.G.C. SYSTEM

A different method was used by Ferguson to
control several stages, as shown in Fig. 4. One
special feature was the application of a.g.c. to the
mixer and the first two vision if. stagse.

Other refinements were the delaying of a.g.c. 0
the r.f. amplifier, using a separate sensitivity
control, and an unusual circuit whereby the uncon-
trolled i.f. amplifier became an anode-bend
detector when a surge input reached it as during
channel changing switching, applying negative
drive to the triode anode, cutting it off.

The video signal is applied to the pentode grid
and thé setting of the contrast control in the
cathode of this valve is such as to approach but not
cause conduction. Sync pulses are also applied to
the grid via a differentiator circuit.

The positive peaks cause the valve to conduct
during the * back-porch™ period, negative-going
pulses at the anode are passed to the diode and
thence via the filter circuits to the frequency
changer and i.f. valves.

The triode, which has grid and anode strapped
to opérate as a diode, has its cathode potential fixed
but its anode potential varied by the sensitivity
control, giving a delay to the r.f. valve a.g.c. line.
Strong pulses drive the diode to cut-off.

ULTRA METHOD

A very different principle is employed by Ultra
in the V15-60 range. Here the frame sync period
is used as the keying fundamental instead of the
“ pack-porch ” period. As this frame period s
considerably longer in duration the circuit has
some quite unusuagl component values and these
are given for reference in Fig. 5.

It will be seen that D1 samples the incoming
pulses from the video amplifier, being d.c. coupled
to the video anode, and from the anode of the
frame blocking oscillator via C4. These frame
pulses are applied to the junction of R3 and R8 so
that both cathodes receive the keying signal.

On negative excursions D2 conducts and C9

PRACTICAL TELEVISION 165

charges up. The same pulse drives D1 cathode
negative and, as the video signal is negative-going,
at the bottom of the sync pulses there will occur
peak positive eXcursions.

So D1 passes current throughout the frame sync
pulse period and as this is at black level during the
half-line periods the stronger the signal the more
negative the black level voltage will be and the
greater the pulses passed to D2, rectified and
applied as a.g.c.

The a.g.c. is applied to the r.f. valve, the
frequency-changer and two of the three vision if.
stages as with the Ferguson circuit of Fig. 4. It is
quite unusua! for the mixer to be controlled in
this way but the procedure of applying a delaged
or adjustable bias to the r.f. valve will be found in
many sets and the variable control is used as a
sensitivity control.

Manv of the receivers with less ambitious a.g.c.
systems also employ sensitivity controls varying the
gain of the cascode r.f. amplifier. On some models,
notably earlier Raymond and Beethoven and the
first of the Alba “ packaged ” printed circuit sets,
separate sensitivity controls were used for Band 1
and Band III channels.

Examples of these circuits were given in the
previous series of articles and need not be repeated
here,

The foregoing is a small sample of the types of
a.g.c. circuit that may be met when handling the
popular ranges of receiver. A notable exception is
that of Philips, whose circuitry is, to say the least,
guite individual. ‘

It is hoped to remedy this omission in the second
and final part of this article next month by
describing some Philips circuits in detail and dis-
cussing a.g.c. servicing procedure. In addition the
problems of dual-s‘andard receivers and their a.g.c.
circuits will be looked at.

It is perhabs worth noting, if only to encourage
the fainthearts, that a.g.c. systems are by no means
the complicated jungles that some early circuitry
might have led us to expect. A reversion to mean-
level systems is obvious in the latest models, but
with certain differences, as we shall see.

PART 2 NEXT MONTH
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Seasonal Good Wishes

to All Readers

from The Editor, Staff
and Contributors of
“Practical Television”
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Switch to
REMOTE
GONTROL

an inexpensive
modification

by D. W. GRAHAM

T is a desirable feature to add to a television
Ireceiver, remote control, for apart from the

prestige value, 1t 1s mce 10 be able to relax in
comfort and make adjustments to the volume and
brightness of your set from the armchair. This of
course has great appecal to anyone who is con-
fined to bed and is lucky enough to have a TV
in the bedroom.

It is not the author’s idea 1o describe the con-
struction of such a unit but to show the uses of
a ready made remote control unit made by a lead-
ing manufacturer which is readily available at the
incredibly low price of 7/6 complete with 12ft
of cable etc.

The unit consists of a control unit which con-
tains on/off mains switch, sound muting switch,
channel switch, and volume and brightness con-
trols, this is connected by 12ft of multi core cable
to a plug, and inside the head of the plug are
many more components, reference to Fig. 1 shows
the physical layout and Fig. 2 the circuit of the
unit,

Circuit description

The mains on/off switch can be wired in series
or parallel with the existing switching arrange-

7—-way cable to remote control

January, 1965

ment as will be described later on.

If you are fortunate enough to have a set with
auto tuning by motor drive mechanism the channel
switch can be wired in parallel with the existing
switch, if vou are not fortunate to have this
funcrion a use will be described later on for this
control,

Brightness control is achieved by shunting the
lower portion of the brightness network in your
recsiver with R1 and RV1.

The ingenious part of this unit is the method
used to control the volume. Looking at the circuit
you will notice that the volume control is only 5kf},
this is where the procedure deviates from the
normal practice and in fact if the volume were con-
trolled by using the normal grid circuit volume
contro!l it would be very susceptible to hum pick-
up. In this unit a portion of the line time base
output derived from G2 of the line ourput valve
is applied via R2, Cl1, to the OAS81 crystal diode
D1, which simply rectifies this signal and produces
a negative d.c. output filtered by C2. This negative
potential is varied by RVZ and applied to the
sound a.g.c. line enabling the sound i.f. gain to be
controlled. Operation of the muting switch Sl
open circuits RV2 allowing this bias to rise suffi-
ciently 10 cut off the if. valves.

COMPONENTS CONTAINED IN PLUG

Resistors:
RI  270k(2 R4 3-3kQD
R2 2-2kQ2 R5  3560¢2
R3 IMQ
VRI IMQ potentiometer (brightness)

VR2 5k(} potentiometer (volume)

Capacitors:

Cl  0-OtxF miniature paper
C2 0-0047uF miniature paper

Diode:
X1  OASI

Fig. 1—The layout of the components inside the plug.

{© Radios-TV Library}
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This unit has been used by the author very  mermot.
successfully on the Ekco T231 series and Bush ‘ Q,ﬁg‘c’h:ad
TV56 scries. The connection of the unit to T231 ==l
series will be described and where possible in > - ’% :
general terms, although no problem is envisaged [ (I | ! |
with the connection of this unit 1o practically any > > I l? 0 g—-——l-
set. , .

l s 2 |
Connections : 2 QO X0 2;230 !

The connections will refer to the pin layout as & &6, & 1 - o) [
in Fig. 2 looking at the ends of the pins (not the EI 53 ---fs2 | | ct !
soldered ends). o , 15000pF mupem |

If the on/off switch is the rotary type as in the 1 ] AN
T231 the remote control switch will have to be Mains : §m Rton |
wired in series. on/Of [_go600 __ 2270k0 |

Connect pin 3 of the unit to receiver chassis. switch | .
Remove the lead in the set connected from the Channel Mgfe | |
chassis to one tag on the on/off switch, now con- o a0 Joasr!

VR2 1S | wbirce W ol

= i .

Fig. 2—The circuit of the complete unit. The plug is | | |
represented as seen from the pins side. |

Fig. 3-—Connection for brightness control between the ‘ Frame T8

unit and on Ekco T231 receiver,

120k0
nect to this tag a lead from pin 9 of the remote C-COWF
unit. Next determine the pair of switch contacts
that switch the live side of the supply, remove the
lead from one of these contacts {either one will do), Brightness
mount this lead on a tag strip which can be fitted

Riné remote

nearby and to it also connect a lead from pin 1 of i controf
the unit, now connect a lead from pin 2 of the unit = O"pF

to the tag on the swirch from which the wire was Contrast S e 12kN
removed. If the set has a push button on/off switch

it is a simple matter to connect the remote switch in

parallel with the existing one, making sure that pin grid of CRT

9 is connected across the earthy pair of contacts. B42k(1

Brightness contro!

This is a fairly simple matter to connect the 7

remote brighiness circuit to the centre connection

of the set control, but unfortunately this is not so

in the T231 series as this would also have some

effect on the contrast network. The point chosen

for the connection in the T231 is at the junction of

the 12k(} resistor going to the grid of the c.r.t.,

the 220k} going back to the brightness network : 15t Sound
and the 0-001uF capacitor connected to the frame IF vaive
time base. A lead is taken from pin 6 on the

remote unit to this junction as in Fig. 3.

Yolume control I
First it is necessary to connect a lead from grid 30pF

2 of the line output valve (pin 4, 20P4) to pin 4
on the remote control unit. It is necessary now
to ascertain the correct peint to pick up the sound
a.g.c. line, in the T231 pin 8 on the plug is connec-

ted to the earthy end of the sound i.f. coil going to - Jg-zspr-'-l—-— 0-0036F

the grid of the 1st sound if. valve (Fig. 4). This
should not be too difficult a point to find in any
receiver, Of course reference ro your set circuit
diagram is advised in making all the connections.

The only modification found necessary to the
remote control unit was to fit a 1M{) resistor across iz 4 Connection to the T231 sound a.g.c. line for volume

—continued on page 179 control.

s
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THE

HILE many amateurs have some sort of
instrument for measuring resistance with
varying accuracy, there seems to be a need
for an instrument which can be used for determin-
ing resistance morc accurately than can be done
using the cramped scale of the usual multimeter.
The meter to be described can be built to
measure resistance and capacity with an accuracy
of 29 or better. It uses very few components, con-
scquently the building cost is very reasonable.
Two versions of the meter will be described;
the first being the usual arrangement with scale
markings from 1/100 to 100 times the standard,
the second a more accurate one with markings
som 1/100 to 5 times the standard in use.

The Bridge Circuit

As the meter uses the principle of the Wheat-
stone Bridge, a brief explanation of this device
for those unfamiliar with it may be acceptable. All
meters measure a quantity against a standard
which has been adjusted by the manufacturers.
The resistance range of a multimeter measures an
external resistance against an internal standard,
and shows the value by a pointer moving across
the face of a sensitive micro-ammeter, graduated
in ohms and megohms. With a wheatstone bridge,
an external resistance is measured by a-potentio-
meter as a proportion of an internal standard.
The scale can be made quite large, and is cali-
brated as a fraction, or directly in ohms.

Fig. 1 shows the bridge arrangement; the four

R1 Lbéf[

RAVENOR

January, 1965

resistors, are arranged in the form of a square,
with a sensitive meter connected across one
diagonal, and a battery connected across the other.
If the wvalue of R4 is adjusted, a position of
balance can be obtained, when the meter will show
no deflection. In this condition the values of the

By G. R. Parish

resistors will be proportional, as shown by the
equation
R1 R3

R2 R4
If the values of three of the resistors are known,

then that of the fourth can be calculated,
R1 = R2 X R3

e

R4

Tt is more usual to make both R3
and R4 adjustable, usinig a poten-
riometer in place of both resistors.
This makes the bridge much more
flexible in use, and more conve-
nient, since we can calibrate the

R3 R4 scale of the potentiometer to show
directly the value of
| R3
i Re
at any position-of the pointer. Most
Fig. 1—The basic Wheat- Fig. 2—A simple a.c. bridge. of the calculations <can, there-
stone bridge grrangement. fore, be avoided, and no more

{© Radios-TV Library}
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mathematics are invoived in reading the bridge
than are necessary with the usual multipliers on
a meter,

Simple A.C. Bridge

Since we wish to measure capacity as well as
resistance on the bridge, we cannot use d.c. current
as a means of energy, as this will be blocked by
the capacitors. A.C. must therefore be used, and,
if a signal ar audio frequency i1s injected, a pair
of phones can be used to determine the zero
signal condition. The new arrangement is shown
in Fig. 2. Rl is the unknown resistor, and R2 is a
high stability, accurately measured component. For
measuring capacity, the positions of R1 and R2 will
be occupied by the unknown and the standard
capacitors.

If the potentiometer is calibrated in the ratio
of the values of R3/R4, the same scale can be
used for measuring . capacitance and resistance,
the only snag being that, while current diminishes
with increasing resistance, the opposite is true of
capacitance, so one scale should be a “mirror™” of
the other. However that difficulty can be easily
overcome by reversing the positions of the standard
and the unknown when switched to measure
capacitance.

The Oscillator

Any audible source of a.c. could be used to
energise the bridge. Anyone. possessing an audio-
signal generator could use this, for example, but
it is obvious that convenience and accuracy can
be affected by the frequency of the signal,

A signal at 50 c/s, for instance, could be easily
obtained from the mains, but this would be too
low to use with small capacitors, and the null point
would be difficult to dctermine anyway. Even the
400 c/s signal used in some signal generators would
be rather low for use here.

An inexpensive oscillator circuit based on a
Mullard design has however been included in the
circuit and gives excellent results. It uses only
one transistor, a home made coil, and a few capa-
citors and resistors. The layout and construction
are not at all critical, and the signal of about 5
kc/s is clearly audible with even the smallest
capacitors. {(The output can also be used as a
signal injector in audio circuits.)
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- 330k i 0°1uF
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1000
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"¢-———-'--1000DF

R3 1kl

R6 1000 sz CS
~——1—100pF
J._WV\/V\.J CL-I
o o I 1
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Fig. 3—The complete circuit of the instrument.

The Complete Circuit

The circuit for the instrument is shown in Fig.
3, and one or two points about the componenis
should be noted. The most important item is, of
course, the potentiometer VR1. It must be linear,
wirewound, and the larger the diameter, the more
accurate it will be. That used in the prototype is a
surplus W.D. item, 3in. in diameter, value 3kQ.
Am(ri value, however, from 1k{} to 5k} may be
usea.
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Fig. 4—The front panel layout of control and sockets
adopted by the author.

The standard resistors should be of 19 toler-
ance, high stability, and need only be iW type.
A minimum of two will be required, 1kl and
100k). These will cover the range from 100} to
over 1M, but the accuracy at the lower end of
the scale will be improved if a 100{) standard is
included. This will be an advantage when measur-
ing low values for transistor circuits.

A 1,000pF silver mica 1% tolerance capacitor,
and a 0-1uF paper capacitor, preferably non-
inductive, and of olose tolerance as possible, are
required for standards. Again, the accuracy can
be improved by the addition of a 100pF silver
mica 1% for the small capacitors of a few “ puffs,”
or a 0.014F paper or mica for the middle of the
range.

The range switch is a single-pole miniature
rotary type, with from five to nine contacts, accord-
ing to. the number of standards it is intended to
use. It will be noted that one contact is not used;
the purpose of this will be explained later.

Construction

The bridge is built on an insulating panel; the
prototype used a piece of white formica. This has
the advanrage of allowing the markings to be
made directly on the surface and dispenses with
white cardboard scales which fade or discolour all
too soon. Fig. 4 shows a suggested layout; the
components should be laid out on the panel before
drilling in case differences in dimensions are not
sufficiently allowed for. The oscillator is built on
a separate sub-panel, which is mounted at right
angles to the main panel to save space. All connec-
tions should be kept as short as possible, and the
two output wires from the oscillator should be
kept widely spaced to prevent capacity effects

L2
L3 _Ferrite

Ig rod

L1—- 800 turns
: ‘ s of 39 swg
Nh ﬁ L2- 200 turns
i of 35 swyg
#’ L3-300Q turns

i
ik
v

n
ﬂ.l!i%
L

.H;y* i
- NW“ | 1

Perspex
cursor

Hairtine
scratch

on
underside
of cursor
Smat hole

for
marking

Fig. 5—The oscillator coil (L1, L2, L3) winding details. |

COMPONENTS LIST
Resistors:

Rl 33k R4 100k 19, H.S.
R2  330kQ R5 1k 19 H.S.
R3 100Q R6 10042 195 H.5.

All 10%, ¥W carbon, uniess otherwise stated.
VRI 1k{)-5k(} w.w. potentiometer

Capacitors:
Cl  O-luF paper
C2  0¢luF paper
C3  O-1uF paper, H.S.
C4  1,000pF silver mica
C5  100pF silver mica 19

Miscellaneous:

SI  Onjoff toggle switch
S2  Single-pole, 9-way miniature rotary switch
Trl OC7I

Pair of balanced armature headphones. Jack plug and
socket (P.O. type). Formica panel. Terminals, etc.

fig. 6—Details of a suitable pointer knob for YRI.
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between them. Connections to the transistor should
be soldered as quickly as possible, and it is advis-
able to use a pair of pliers as a heat shunt on the
transistor leads, to avoid excess heat being carried
along them. A heat shunt should also be used when
soldering the standard which are mounted directly
on the switch contacts,

The Oscillator Coil

This is wound on a piece of 1in. dia. ferrite rod,
1lin. long. (If %in. rod is not available, 7/16 or
even 3/8in. may be used, but it may be necessary
to increase the turns on the coil to ensure satis-
factory operation.) The rod is covered with a layer

of paper, and cardboard or plastic discs are cut .

and stuck on to make a former as shown in Fig. 5.
The coils are wound when the adhesive is dry,
and the component is then fixed to the sub-panel
by strong thread round the ends of the ferrite rod.
{If more readily available, 36 and 40 s.w.g. wire
may be used in place of that specified.)

When all connections are made and checked, the
battery is connected and switched on. If no whistle
is heard on the phones, switch off and reverse the
connections to coil L2,

Any 4.5 or 6V battery can be used. The con-
sumption is very low, and the bridge will only be
used infrequently, so a couple of 3V penlight
batteries will suit very well. .

Calibration

A long pointer is required for the scale, and
this should be made by sticking a piece of perspex,
shaped as shown, to a bakelite knob. The marker
line, which 1s a needle scratch, is made more visible
by filling in with a pencil, and then wiping clean,
A very small hole is then drilled about iin. from
the end of the pointer.

The knob is now fixed to the potentiometer so
that the sweep is equal each side of the middle line,
and the arc is marked with a needle through the
marking hole.

If an accurate resistance box can be borrowed,
then marking of the scale points can be done with-
out difficulty. The phones are plugged in, and the
box is connected across terminals R. The selector
switch is turned to 1kfl, and values from 10(} to
100kt are selected in turn. The oscillator is
switched on and the pointer rotated until the
whistle either disappears or is at a minimum with
a change in note. The point is then matked by a
needle scratch through the hole, and labelled.
Indian ink and a very fine pen are best for clear
marking. When all marks are made, the scale can
be protected by a thin piece of perspex, or by
transparent * Fablon,” which is self-adhesive.

Calibration Without a Standard Resistance

This is clearly more difficult, but this method
was used on the prototype, and can provide inter-
esting problems for the learner. The user must
have access to 1% or 29 high stability resistors,
or must buy a few surplus ones. If you have a
multimeter, the resistors in it can be used.

Since each reader will have a differént set of
values at hand, it will not be possible to give
detailed instructions for every scale gradation, but
general principles will give the réader some idea of
procedure.
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Fig. 7—The complete wiring diagram. The oscillato,
panel is shown separately for clarity.
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Fig. 8—A resistance wire graduated in units of 10CQ.
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The first mark to fix is 1, the middle of the scale.
Secure any two resistors of equal value, and con-
neéct one acress C terminals, and.one across R (the
niiddle terminal is common to both), Switch 10 M,
which is the point used for matching resistors or
capacitors. Find the “null” point and mark posi-
tion-in pencil. Reverse the position of the resistors,
and find null point again, If it is the same as before,
mark it in as “ 17, If the two points are not in the
same place, but are very close, then the mark
réquired is in between the two. If the marks are
not close together, then the resistors are too
ufequal to give an accurate scale mark, and another
pair must be tried. -

The 100k{} standard can be connected across
terminals R and, with switch on 1k{? range, the
bridge balanced to provide the 100 mark (100kQ)/
1k(2). Similarly the 1k} standard can be detached
from the switch, connected to R and, with range
switched to 100k{), with the latter in circuit, the
01 mark can be found (1k¢}/100k0).

A variable resistor, in series with a fixed one of
about 80k!{} can be connected to R, and the value
of the combination adjusted to 100k{}. This, 1n
parallel with the 100k2 standard, will give 50k{}
which will provide the 50 mark on 1k{} range.

If three values of, say, 30k} are available, they
can be used 1o mark several points as follows:

Resistor Ranee Mark
30k} . 1k0y 30
30k L. 100kl 0-3
30k + 30k} (series) 1k 60
ditto . 100kY 06
30k + 30kf) + 30k (series) 1kQ 90
ditto 100k 0.9
30k and 30k} in paralle] ... 10 15
ditto 100k 0-15
Ditto, + 30k} in series 1k} 45
ditto 100k{) 0-45
30k, 30k, and 30k all in parallel 1k 10
ditto 100k 01

The value of any number of resistors in parallel
i$ found by the formula

1 1 1

—_— e — 4 —

R R1 R2 R3

Small resistors for intermediate markings on the

scale can be made from a spiral replacement wire
for an electric fire or toaster (500 watt). The wire
is pulled out straight and a lenoth found which
will give a value of exactly 1000} on the bridge.
This length is then measured carefully and marked
into 1/10, 2/10, 3/10, etc. These divisions will

1 etc.

mark resistances of 10. 20, 30, etc, to 1000). Further

sub-divisions can be made to give a comprehensive
set of graduations against a 1000) standard.
Connecting wires must be as short and thick as
possible; long thin connections will introduce
unwanted additional resistance and prejudice the
accuracy of the calibrations.

Modified Version

It will be realised that the end of the scale, where
values are multiplied by 30, 50 or even 100, cannot
give accurate results, as even a tiny error is multi-
plied. This part of the scale is, therefore. rarely
ysed, and is so much wasted length. We can, very
simply, cut out all measurements above five times,
and stretch the scale to use the extra length. This
is done by including a fixed resistor at one end of
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pr——  TO Oscillator et

Fig. 9—A circuit modification to make use of otherwise
wasted parts of the scole.

the potentiometer so -that the slider does not
traverse the whole leng:h of the resistance in
circuit,

Fig. 9 shows the principle. If a 1k{l potentio-
meter is used then a fixed resistor, value 1000, is
connected between the right hand end of the pot,
and the oscillatzor. When the slider is turned fully
to the right there will be 1200 still in clreuit
(instead of almost zero as before). The maximum
ratio of R3/R4 will be, therefore,

1,000} = approx., 8

1200
If a 209 tolerance rasistor is used, the value of
a nominal 1200 could be as high as 144$, and
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Fig. 10—The altered scale used when the circui* modifica-
uon of Fig. 9 is incorporated.
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the ratio of R3/R4 would then be

1,000 = nearly 7
144
This assumes, of course, that the slider can

be moved to the very end of the potentiometer,
which will not be the case in practice. A value
for the fixed resistor of

Total resistance of variable pot

should ensure that ratios of up to five times will
be available,

It will be seen that, in the new arrangement,
the scale will be stretched round to the right, and
the 1 mark will no longer be in the centre of the
scale. Referring to Fig. 9, the 1 mark, which was
previously at 500}, will now be at '

1k} + 1200

9

that is, at 3601}

The new appearance of the scale, which must
be calibrated as before, will be as shown in Fig. 10.
It will be seen that the markings are now all
spaced out much better and consequently the
possibility of accurate reading is very much
improved, particularly at the ends of the scale.

The constructor will now require at least three
standards accurately to cover the usual ranges, as
shown below:

1k() standard to cover 10{} to 5kf{l

10k<2 standard to cover 100Q to 50k{}

1M() standard to cover 10k to 5MQ

It is suggested that a 1000 standard will be
invaluable for measuring low values down to 11}.
This will be particularly useful for measuring
emitter resistors for transistor output circuits.

It may be found that the oscillator note changes
when very low value resistors are measured on
the 100€) range. This is because the oscillations
are damped by what is almost a short circuit

across the coil, and the frequency will be much .

lower than normal, The balancing of the bridge
will, however, be unaffected by this occurrence,
and accuracy will not be impaired. This effect will
not occur with capacitor measurement, when a
note of relatively high frequency is essential.

Measurement of Smali Capacitors

It is impossible completely to eliminate capa-
citance effects between components in the bridge
circuit, and, consequently, the value of small capa-
citors below. say, 15pF cannot be determined with
accuracy. In this case, another small capacitor
should be connected first, and the null point deter-
mined. The unknown should then be connected
in parallel, and the bridge balanced again. The
difference between the two readings will give the
value of the unknown.

Matching Resistors and Capacitors

In many applications such as push-pull output
circuits, pairs of resistors have to be closely
matched. In this case, the values are often stipu-
lated as “within 5% of a particular figure, when
the requirement is really that they shall be as
close to each other as possible, while. being
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approximately the required wvalue. Suppose; for
example, two resistors are required for biasing
the output transistors of a single-ended push-pull
circuit. The parts list might well stipulate 100}
59% tolerance, and in this case one of 930} and
another of 1052 would meet the requirement, but
would differ by about 10% from  each other,
Clearly, two resistors within the range 95 to 105(}
closely matched to each other (on the same side
of the 100 mark, for example), will suit very much
better, If the point marked “M” on the bridge is
used, pairs can be matched very accurately. In
this case, each is used as a standard for the other,
the standards on the bridge being disconnected at
the “M” position. The resistors are connected
across the R and € terminals respectively, and the
bridge is balanced in the usual way. If the pair
are identical in value, the null point will be
indicated at 1; if they are within 5% of each-other,
the pointer. will be between -95.and 1.05.

Coabinet

Constructors. with an interest -in cabinet making
who wish to make a more elabarate case will be
able to design their own. Those who wish to
mount the bridge in a metal case will find a suit-
able one can be obtained from many of the
advertisers in this magazine as an  aluminium
chassis, size 7 x 4 x 2%in. In this case a few of
the components must be rearranged, as there will
be less room on the top panel, but more depth. []

just out!

THE “PRACTICAL TELEVISION”
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e — e — A MONTHLY FEATURE
—— —_—— FOR DX ENTHUSIASTS
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ROPOSPHERIC reception in Bands I and

IIT and also u.h.f. has continued to improve

and the medium distance stations have been
coming in well.

In this area there has been excellent reception
from France via the Brest Roch Tredudon trans-
mitter on Ch, F8. In fact, although under normal
conditions this station can be relied on to give good
regular reception, the past fortnight has produced
really excellent pictures after dark.

After the Sporadic E “lull ¥ of recent weeks we
had a very good late opening in this area (Poole)
ont October 28th, 29th and 30th, during which the
path to the south was wide open, and T.V.E. Spain
gave excellent test card and programme pictures
via Madrid Ch. E2, Alicante/Zaragossa Ch. E4
and Bilbao/Guadalcanal Ch. E4. These openings
occurred near noon and were of some one to two
hours’ duration.

On the evening of November 2nd R.T.P.
Coimbra, Portugal, was received for about half an
hour with reasonably steady pictures, The duration
of these late opening Sporadic E signals was well
above average and I sincerely hope that other
DX-ers managed to benefit from this return of
good reception.

I feel, however, that we should not be too
optimistic about further openings of this type until
the new season begins next spring in April/May.
So once more T suggest that we should concentrate
on Tropospheric reception during the next few
months but not, of course, exclusively as the
possibility of further Sporadic E reception should
not be overlooked.

Once again I must mention the possibilities of
good Tropospheric reception during fog, and recent
French results fully bear this out, and this applies
particularly to Band III and u.k.f.

U.H.F. TUNERS AND CONVERTERS

There are also a number of wuh.f. tuners
available on the surplus market and these can be
used for u.h.f. reception on existing converted
405/625-line receivers. Some of our readers and
in particular Mr. R. Roper, of Torpoint, have been
thinking along these lines and of using the tuner
as a “front-end » converter.

The if. output of these tuners is usually
38/40Mc/s and it has been suggested that the
output of the tuner could be fed directly into the
Band I aerial input of an existing converted receiver

and the receiver tuned to the Lf. end of Band I,
Ch. 1, which would approximately tune to 40Mc/s.

This arrangement will work but there 1s a serious
“snag”. The oscillator stage in the original
Band I tuner will produce various harmonics and
these will “clash ™ with certain channels in the
u.h.f. bands. Granted we may retune the Band 1
tuner slightly to avoid this type of interference on
any one specific uw.h.f. channel but we will then find
that the interference has been transferred to other
channels, and the difficulties of u.h.f. calibration
will be very greatly increased as any alteration to
the if. frequency (i.e. the Band I input frequency)
will necessitate retuning of the w.h.f. tuner for any
particular channel.

A much better method is to feed the output of
the u.h.f. tuner directly into the first if. stage of
the existing receiver by means of a change-over
switch permitting the use of either the original
Band I—III tuner or the new u.h.f. tuner. An
additional pair of contacts on this switch should be
arranged so that the h.t. supply to the oscillator
section of the Band I-—III tuner can be interrupted
when the u.h.f. tuner is in use.

If long periods of u.h.f. reception are envisaged
T suggest that these h.t. contacts are bridged with
a resistor, high enough in value, to reduce the
voltage on the oscillator anode sufficiently to stop it
oscillating, whilst still applying a little voltage, as
valves may suffer damage if operated with no
voltage on the anode,

Agreed that the “front-end ” method will give
us two additional i.f. stages by virtue of the two
stages in the Band I tuner, the difficulties noted
above outweigh this advantage and 1 feel that it is
better to add an additienal if. stage directly
following the u.h.f. tuner before injecting the signal
into the first i.f. stage of the existing set.

READERS' REPORTS

D. Richards, of Great Barr, Birmingham, has
been doing well with his converted Bush TV53
receiver and reports the following: O.R.T.F.
France on Ch. “7”; this would appear to be
Lille-Bouvigny on Ch. F8a which propagates a
good signal in a northerly direction.

On 625 lines negative he has received Moscow
Ch. R1, Bydgoszcz (Poland) Ch. R1, Ostrava
Ch. R1, Netherlands, Spain and Italy, and on u.h.f.

—continued on page 179
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TV
Receiver

Reconditioning
BY G. R. WILDING

NE of the most interesting and certainly the
most rewarding aspect of  practical
television work is the complete re-

conditioning of old models to “as-new” standard,
for with the advent of 625 lines, many suitable
receivers can be obrtained very cheaply.

But as they are usually offered “as is” and
without the benefit of even a mains connection, the
question arises “What rules determine the possi-
bility of any set being a good buy?”

Clearly, any receiver that has been working on
the 230V tapping from a 250V supply for some time
is doubtful, and any set that has been in use on the
220V tapping or lower is completely unacceptable
since it would certainly require a new tube and
almost certainly new valves.

Then, although they are first-class receivers
in every way, and give perfect results, from this
point of view I would generally avoid the older
KB, Ultra, Ekco and Murphy sets as they may
incorporate the less prevalent type of valve which
may be expensive and/or difficult to obtain,

As a general rule, too, I would avoid vertical
chassis receivers, for all the small components
being mounted on the underside and close to the
tube are extremely difficult to test and replace.

Receivers with well thumbed line hold controls,
particularly if incorporating flywheel sync, are
best avoided, unless you want a lot of work, while
signs of an often removed back usually indicates
a set that has had more than a fair share of
trouble.

A badly flaking mains dropper usually indicates
prolonged use while, of course, shorted out sec-
tions not only over-run valves and the tube, but
also indicate poor standards of maintenance
which may well be evidenced in further ways once
the chassis can be examined.

If it can be seen that a replacement tube has
been fitted within recent times, and it is a maker’s
re-gun (i.e. *“ Lumenar ), the odds are that it will
still give a brilliant picture. If, however, it is of
the re-gunned but not re-screened type, the odds
are against it giving a bright picture, and pre-
mature failing or inadequate brilliance may well
have been the cause of the receiver’s disposal.
On the whole, re-gunned tubes are excellent, but
occasionally they do fail to give really lengthy
service.

With tubes of the older type fitted with a
bakelite end-cap, it is sometimes possible to
gauge how much use the tube has had by noting
the discoloration caused by the heating effect
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of the cathode. This is only a very rough guide,
but a strongly discoloured cap would certainly
suggest a lot of continued use.

Finally, a well-cared-for cabinet is always a sure
sign of a receiver that has given generally
good service as well as being essential if some
care and attention is going to be paid to the
chassis.

As regards type of sets preferred, I would
accept any make for complete reconditioning that
fulfiled the above requirements, although from
the point of accessibility and reliabillty tend to
prefer the non-printed circuit. A very good
example of such a chassis, made by the Plessey
company and marketed in slight variations by
the Regentone, RGD, Argosy, Co-op (Defiant),
and Currys (Westminster), and manufactured just
prior to the introduction of printed circuits, can
be alwavs recognised by the three front mounted
pre-sets on the cabinet of line-hold, frame-hoid
and brilhance.

The Regentone model number was TR177, while
the RGD version was known as the “Deep 177,
but in common with all chassis types they were all
virtually free of line output transformer troubles.

However, most of the older models of any make
are well worth reconditioning with the possible
exception of some of the earlier portables, which
were particularly difficult of access and which often
had small banks of resistors and capacitors
connected together so that it became necessary to
change the entire unit if any one component failed.
Due to the compactness of the receiver the dropper
resistor often charred the back and overheated
nearby components.

When it comes to the actual reconditioning of
the receiver it will be found worth while to change
all electrolytics that are not absolutely 1009% and
all picofarad capacitors around the sync separator
and video stage that show signs of deterioration.
The screen feed resistor to the line output valve, if
carbon, should always be checked for value, as
shlould the cathode bias resistor of the video output
valve.

Most instances of short life in PL81 and PL36
type valves can be directly attributed to excessive
screen volts occasioned by a reduction in the
ohmage of the feed resistor, while constant years
of use often reduce the value of the video bias
resistor, causing lack of gain, loss of picture
gradation and some clipping of the sync pulses.

Preset controls will be found to be the biggest
source of trouble in older receivers and whenever
suspect should be changed. They give trouble not
only by having poor or intermittent contact
between slider and track but also by carbon dust,
aided by too liberal applications of switch cleaner
getting between the slider and the earthed metal
case, thus effectively connecting a resistance of
some kilohms between these two points.

On many Pye/Invicta receivers the four frontal
presets invariably give imperfect contact after some
years of service, resulting in constantly varying
gain, poor frame lock, poor line hold and even inter-
mittent collapse of the raster.

As these controls have a special long knob it is
necessary to obtain exact replacements from a Pye

—continued on page 18]
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TV on
channel 40

Mainly for Birming-
ham's new BBC2
viewers, this article
will also be of inter-
esttoall presentand
potential receivers
of the third TV
prograrame.

By K. Royal

HE second u.h.f. station has recently opened

I up. This is the Birmingham station on

channel 40. The London u.h.f station on
channel 33 has now been operational for some
months, but now our readers in the Birmingham
area will undoubtedly wish to try out the new
transmissions on 625 lines and experiment with
new aerials.

While this article gives statistics on channe] 40
in terms of aerial elements and so forth, it will be
of interest to readers within the range of the
London u.h.f. station and, indeed, to all of those
readers who will shortly be in range of such stations
in other parts of the country.

Bach area is allotted a group of four uwh.f.
channels. Initially, only one channel! of the group
will carry a programme, and that is BBC2. Even-
tually, another of the three remaining channels will
be occupied by ITV2 programmes. Ultimately,
BBC1 and ITV1 will be put over to the u.h.f.
channels, as also will colour programmes, but this
will not be for some while yet.

While the v.h.f. channels of Bands I and III
carry 405-line transmissions, all of the uhf.
channels will carry only 625-line transmissions.
Thus, BBC2, the coming ITV2 and the BBC1 and
ITV1 transmissions will eventually be radiated on
625 tines, It is likely that BBC] and ITV1 will be
radiated simultaneously on both ctandards on v.h.f.
and u.h.f. channels until eventually there is a com-
plete change-over on the 625-line standard. But that
is well into the future.

Channel 40 has a vision carrier frequency of
623.25Mc/s. This is the highest frequency so far
used in Great Britain for television transmissions.
Channel 33 was the highest frequency, this being
567-25Mc/s. The highest channel allotted so far is
one of the West Sussex group namely channel 68.
This has a vision frequency of 847-25Mc/s.

The channels allotted to the Birmingham area
are 40, 43, 46 and 50 and to the I.ondon area 23,
26, 30 and 33.. Although channels 40 and 33 res-
pectively are only being used at first, u.h.f. viewers
in these arecas should ensure that their aerials are
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wideband so that they will respond t6¢ the other
channels of the group when they are put into
operation eventually.

If this is not taken care of, then when the pew
channels come an the air the aerial will have 1o be
changed to ensure optimum results on the new
channels as well as on the original one.

Aerial manufacturers, of .course, are¢ fully aware
of this problem and they ensure that the aerials
they distribute in the London and Birmingham
areas will embrace all the channels in the local
groups.

More Bandwidth

This means that u.h.f. aerials have a far wider
bandwidth than their v.h.f. counterparts which
usually respond only to a single channel. The spec-
trum corresponding to the Birmingham group of
channels is 88Mc/s wide, while that corresponding
10 the London group is 80Mc/s wide.

The lattice nature of the channel allotments in
the group areas over the country provides for an
overall bandwidih in tHe majoritv of cases of
88Mc/s, though i some non-standard caseés the
bandwidth may be considerably greater or a little
smaller,

At this stage it should be noted that the band-
width of individual 625-line u.h.f. channels is
8Mc/s overall as distinct from 5Mc/s in the 405-
line v.h.f. case. Moreover, while the sound carrier
of a 405-line channel is spaced 3.5Mc/s below the
vision carrier, that of ‘a 625-line channel is spaced
6Mc/s above the vision carrier.

This means that the sound carrier in channe] 40
falls at 629-25Mc/s. The channel limits of channel
40, incidentally, are from 622Mc/s to 630Mc/s.

To receive channel 40 (or, indeed, any u.h.f.
625-line transmission) a receiver differént from that
of the 405-line-only BBCl and ITV1 model is
required. So far in this country, there are no 625-
line-only sets. So-called ** dual-standard ” models
are now in current production. These permit recep-
tion of both the old 405-line programmes and the
new 625-line BBC2 programme at the turn of a
switch, ‘

These sets incorporate two tuners, the ordinary
v.h.f. tuner for BBCl and ITV] programmes and a
rather special type of u.h.f. tuner which is continu-
ously variable over all the u.h.f. channels for BBC2
and ITV2 later,

The if. channels are also switched so.as to suit
the characteristics of the signals applied to them
from the selected tuner. Details of dual-standard
receivers have been given in past issyes of this
magazine,

625-line Conversion?

We often receive queries from readers asking
whether it is possible to convert ordinary 405-line
sets for 625-line reception. A brief reply to such a
query is that while an advanced television experi-
menter or enthusiast may have sufficient technical
skill to effectively rebuild a 405-line model for 625-
line w.h.f. reception only, it is far outside thé scope
of even this type of keen enthusiast to adapt an old-
style set for dual-standard working. This enrtails
virtually a start from square one, using many new
components and designs. Information on the con-
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Fig. | —Qutside appearance of the latest transistor u.h.f.
tuner. The overall size of this is little more than that of
two matchboxes.

Fig. 2—Inside view of transistor tuner used in RGD sets.
This empioys quarter-wave resonant-line tuning by the
ganged tuning capacitor.

version of 405-line-only models for 625-line u.h.f.
operation has already been given in these pages'.

Some readers in range of channel 40 will be in
possession of dual-standard sets minus the u.h.f.
tuner. To get such receivers working on the new
station a u.h.f. tuner and aerial are required. The
tuner itself costs about five guineas and a pound or
so to have fitted while the aerial may cost up to
seven or eight pounds installed, depending upon
the receiving site signal conditions. The signals at
u.h.f. are far more unpredictable than their v.h.f.
counterparts, and it does not follow that good v.h.f,
reception automatically means good u.h.f, recep-
tion.

In good u.h.f. reception areas one can probably
get away with a relatively inexpensive aerial, costing
a pound or so. but where the signal is weak a tran-
sistor aerial amplifier in addition to a good outside
aerial may be necessary., We shall talk more about
preampiifiers later,

1o Towards 625, PRACTICAL TELEVISION, July,
August, September and October, 1963.
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Super Low-Loss Coaxial Cable

In all cases, the aerial should be connected to the
u.h.f. socket of the dual-standard set through
super low-loss coaxial cable, having in mind that
the signal weakening (attenuation) factor of a cable
rises with increase in frequency.

Some experimenters may wish to experiment
with aerials of their own make, and details about
this exercise will be given towards the end of this
article.

Some of the early so-called *“convertible to dual-
standard » receivers demand more than the mere
fitting of a u.h.f, tuner to get them going on the
u.h.f. channels, A number of this type of receiver
was sold both in the London and Birmingham
areas several years back.

The general design was geared either to the fit-
ment of an extra 625-line i.f. channel complete with
u.h.f. tuner or to the installation of an entirely new
dual-standard i.f. section. There was a great diver-
sity of method for conversion to dual-standard and
it is absolutely impossible to provide any detail in
this article,

Readers with this type of set should seek from
their dealers information as to the current method
of conversion provided by the makers. While some
sets were designed with a specific type of conversion
in mind at the time of their early release, more
recent practical data have in some cases caused the
manufacturers to change their minds and issue an
entirely different conversion mode. Conversion
details have been given in these pages.®

U.H.F. Tuners

Early u.h.f. tuners used valves, but more recent
models adopt transistor tuners. These have a far
better noise performance than the early valve
models which means that u.h.f. pictures of a given
noise content and picked up on a specific type of
aerial will be received at a somewhat greater dis-
tance from a uh.f. station on a set with a transis-
tor tuner than on a sumilar type of set with a valve
tuner.

Fig. T shows the outside appearance of a transis-
tor wh.f. tuner which is little larger than twice
the size of a matchbox. These units employ
quarter-wave resonant lines tuned by a ganged
capacitor, as shown in Fig. 2

Aerials

We now come on to aerials. One just cannot say
which type of aerial will provide the best picture in
any given area. This is because the u.h.f. signals
vary considerably in strength in built-up areas.

On the chimney stack of ome house, for instance,
a simple nine-element u.h.f. array may give very
good pictures yet on the chimney stack of the house
next door a thirteen-element array may be needed
to get the same strength picture en the neighbour-
ing set. ‘

Some of this discrepancy is sometimes caused by
the uw.h.f. sensitivity difference between sets. Much
of it, however, is caused by “ standing wave * con-
ditions around the roofs of houses, especially where
the chimney stacks are called upon to support an
abundance of v.h.f. aerial metalwork.

*__%“ Converting the Convertibies”, PRACTICAL

TELEVISION, February, 1964.
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Fig. 3—Dimensions of a basic Yagi aerial for channel 40
(BBC2 Birminghan.;. Reflector “§"=9‘45 in., the folded
dipole “B” =9 in., the directors “C""==8-55 in., the
reflector-dipole spacing “‘F"==4-75 in., the dipole-director
spacing. and director-director spacing *'G"' =3-75 in., the
spacing between open ends of dipole (across insulator)
“E"=1{ in. approximately and the spacing between
dipole fold *“D”=]-.25 In. approximately. Additional
directors should be of the same size and spacing.

Standing Waves

Standing waves have the effect
of causing the signal fi€ld to rise
and fall over the wavelength of
the signal. Because "the wave-
length of the u.h.f, signals is very
small, the movement of an aerial
along a wave of a foot or so
(abaut half a wave-length) could

=)=l
aerial
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lead. Moreover, the existing coaxial cable usually
has too great a loss on the u.h.f. channels.

However, in areas of high signal field where one
could afford to lose about half the aerial signal
(6dB) the existing feeder carrying the v.h.f. signals
could be used also to carry the u.h.f. signals by the
employment of a pair of v.h.f./uhf. flters, as
shown in Fig. 4. These are available commercially.

There are very few places where the need for
w.hf. attenuation ‘arises, and, funnily enough,
attenuating u.h.f. signals is not all that easy!
Ordinary v.h.f. attenuators are not much use owing
to their relatively high capacitance which, at u.h.f,,
fepresents a very low reactance and allows almost
free passage to the signals irrespective of the v.h.f.
attenuation ratio of the device,

U.H.F. attenuators are, of course, available, but
so fat as the guthor is aware a simple type has not
yet been mianufactured for domestic applications.

Much more often-the signals need to be boosted.
There is not a lot of point in usihg valve boosters
nowadays, particularly if the set itself empleys a
transistor u.h.f, tuner, for the valve in front of this
would impair the tuner’s noise performance!
Clearly, then, the booster must be transistorised.

1TV1 aerial

-

BBC 2 aerial

o ocse

change a poor picture into a good
one. There could be a signal
strength change in the aeria] by

dgiplaxer

VHF

as much as 6dB (twice). This
effect is nowhere near as startling
on the v.hi. television channels,
Standing waves are encouraged
in built up areas by the buildings
themselves and by other adjacent
metal items, such as BBCl and
YTV aerials. It is for this reason,

Commaon coaxial downlead —-=,

VHF/UHF
combining
unit

|

therefore, that w.h.f. aerials should

be mounted as far as possible VHF /UHF :

away from their partnering v.h.f. splitter

aerials. wh , iver UHF
Details for the construction of - 4ali To duai-standard rece socket

BBC2 aerials have already been
published” and readers requiring
practical information in this res-
pect should consult these articles.
However, for channel 40 the
various dimensions differ from
those of a channel 33 aerial and
. the new dimensions are given in Fig. 3 for a simple
four-element aerial,

In general, the uwh.f. aerial feeder will be a sepa-
rate run, since to combine the u.h.f. signals with the
v.hf. ones in a common feeder results in extra
losses at the combining filter at the aerial end of the
lead and at the splitting filter at the set end of the

' Aerial Design for BBC-27, PRACTICAL
TELEVISION, March and April, 1964.

Fig, 4——An existing coaxial downlead can be used to feed the w.h.f. signais

to the set along with the v.h.f. signals by using a v.h.f./w.h.f. combining

unit at the gerials and a v.h.f.ju.h.f. splitter at the set, as this drawing

shows. The losses by this method are greater than by the use of a separate
length of low-loss downiead for the u.h.f. aerial.

Boosting

A diversity of transistor boosters are now avail-
able, ranging from those which are self-powered
at the set end to those which are masthead-
mounted and pewered from a small power unit
located by the set, the power supply being fed 10
the amplifier up the coaxial cable.

The besr position for any aerial amplifier, of
course. is right at the aerial, but this is not always
a practical proposition and the technical advantages

{© Radios-TV Library}
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of mounting in that position are often ourweighed
by the great simplicity of a set-mounted booster.

This does not need complicated power feeds up
the cable and power units at the set. Instead this
type of booster contains a small all-dry battery
which makes the unit perfectly safe from the user’s
point of view.

The low current consumption of a single u.h.f.
transistor stage (just cver 1mA) means that the
small battery will have a life of several months
provided the booster is switched off when the set
is switched off.

Fig. 5—The King u.h.f. Telebooster showing the front of
the cavity and transistor mounting.

PRACTICAL TELEVISION
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There are various commercial set-mounted
versions, including a2 model by Perdio and one by
Transistor Devices Limited, of Brixham, Devon.
Masthead types are made by Belling and I.ee, by
Labgear, by Transistor Devices Limited and by
other manufacturers. They all employ special low-
noise u.h.f. transistors and in many cases their
connection between the aerial and the set can make
all the difference between a very grainy picture due
to noise and a good, viewable picture.

Transients

Points to note with regard to this type of booster,
however, are that transistors are easily damaged by
transients and for this reason a set-top booster
should be disconnected from the aerial when a
thunderstorm is near.

Of course this is not possible with masthead
units and during a thunderstorm one has to chance
to luck that the transistor will survive the transient
producing lightning flashes! Some aerial-mounted
transistor equipment is protected from such effects
by a fast-acting zener diode bypassing the transients
from the transistor.

Fig. 5 shows the King Telebooster for set-top
mounting. This needs no fixing apart from
connecting between the aerial and the set u.h.f.
socket. Its small internal 9V battery lasts about
two months in normal operation and the unit
differs from the majority in that it features a
guarter-wave cavity resonator instead of the
conventional coil of wire for tuning, The front end
of this cavity and the transistor can just be seen
in the picture.

SWITCH TO REMOTE CONTROL

—continued from page 167

R3 to give greater control of the sound volume.
The muting switch is taken care of in the unit
and cuts off the sound completely. Pin 7 may be
ignored, as this was only used as a test point to
measure the negative potential.

Alternative use for Channel Switch 53

The channel switch is a biased switch (press to
make) but this can be made into a normal on/off
switch by removing the small spring between the
body of the switch and the knob. It is now a
simple matter to use this as a switched tone filter
by connecting a resistor/capacitor filter from the
grid or anode of the sound output valve to pin 10
of the unit. if connected from the anode the
capacitor must of course have a suitable voltage
rating and one in the order of 1000V working is t0
be recommended with values to suit the amount
of correction required. It is an easy matter to
fit the remote control plug in the cabinet of the TV
simply by removing the plug cover and fitting the
plug to the cabinet with a screw through the cenire
hole the wires can then be soldered to the ends of
the pins.

These units are obtainable from:—A. Dear Ltd.,
Dept. RCU, 8-10 Devonshire Road, Forest Hill,
S.E.23. (at 7/6d., postage and packing, 2/6d.) [

D X-TV—continued from page ¥4

London Ch. 33, together with a number of uniden-
tified Continental u.hf. transmitters, including
West Germany identified from D.B.P. test cards,
and what must have been N.T.S. Lopik Holland on
Ch. 27.

R. Gilchrist, of Clifton, Bristol, while at a
friend’s house in Godalming, Surrey, received
excellent pictures from N.T.S. Lopik Holland on
Ch. 27, and he notes that the aerial was directed
towards London so the signal must indeed have
been a very strong one. His report is dated
8-11-64, so November u.h.f. reception seems to
have started well as I suggested might happen. He
also received an unidentified sound channel which
he suggests might well be Lille-Bouvigny Ch. 27
and I feel that his assumption is probably correct.

There has been a somewhat reduced number of
readers’ reports this month and this, of course,
confirms the poor reception during recent weeks,
I hope that the recent improvements in Tropos-
pheric results will cause an increase in the mail
in the very near future and I lock forward with
interest to reading your reception reports.

So in conclusion may I wish you all very good
DX-TV in the coming period and I think that we
will find that reception will be good for the medium
distance stations received by Tropospheric propa=-
gation.
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“TI-IE Music gpes round and

round—and comes out here!”
was the title of a pop sqng of the
thirties, It had a tuneful melody
and its words described the tor-
tuous journey made through tubes
and valves before emerging from
the trumpet of a bombardon, tuba
or sousaphone. Notwithstanding
the complexity of the piston-like
valves of a sousaphone, its
ompah-~-ompahs reverberate with a
robust fruitiness that is almost
impossible to reproduce on the
diminutive loudspeakers in many
television sets.

Really accurate reproduction of
all musical instruments from
piccolos to euphoniums, from
triangles to tympani, is nof easy
1o attain. Poor room acoustics and
side~-way sited loudspeakers make
it all the more difficult.

It has always puzzled me how
the sibilants manage to wriggle
around the corners of some tele-
vision sets and penetrate the
blanketing effect of the curtains
of a room. It makes matters worse
when the original sound record-
ing is woolly, with the micro-
phone gagged on exterior scenes
when the weather is windy, how
ever slight, or when the actors
mumble their lines, slam doors or
tinkle cups over key words or
when music is dubbed over
dialogue at too high a level.

They Throw It At You

In ABC-TV’s play *“ They
Throw it at You” for instance, a
great deal of dialogue was

drowned by both music and
effects, This was all the mare sur-
prising when I discovered that
the music was credited to one of
the finest composer-orchestrators
in the business, Robert Sharples.

Here was a Sunday night Arm-
chair Theatre production with a
lively setting on the Golden Mile
at Blackpool, with all the noise
and excitement of the background
breaking in on several well-
written and excellently acted
scenes, notably these in which
Megs Jenkins and Bert Palmer
played.

Some of the scenes were, it ig
said, videotaped at the actual
Blackpool location and others in
the studio in London. This
probably accounts for the patchy
mixture of feal exteriors and
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phoney interior setrtings, side
shows and sound effects.

These troubles seem to be less
noticeable in the BBC’s Rudyard
Kipling series, which integrate
filmed exterior sequences ' with
videotaped interiors. The skir-
mish between British troops and
Indians on the hill in an episode
from “Love of Women™ was very
well filmed on location and well
edited, too, a refinement which is
restricted on tape sequences,

Thorndyke

Music played an important part
in the BBC’s Thorndyke series,
of whish ““Percival Bland’s
Brother ” was a good example.
John Gorrie, the director, handled
a complex collection of taped and
filmed sequemces which related a
rather gruesome story in the
smoothest possible manner and

{© Radios-TV Library}
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the insurance assessors tracked
down the horrific frauds with the
logic of Sherlock Holmes, Sér-

"geant Jack Warner or Cluff,

Peter Copley’s performance as
Dr. Thorndyke was most impres-
sive and puts him in the top rank
of actors who have acquired the
rather special techniques neces-
sary in television drama. *“ Ham-
ming > a part in a melodrama was
all very well on the stage of the
London Lyeceum, when the broad
gestures of the wvillians were
essential for the huge audience of
2,000 or s0 to see (and hear) what
was happening.

In this day and age of close-
ups on television, heroes, villains,
detectives and soldiers are en-
dowed with dead-pan features and
restraint. The eyes tell the story,
if the lighting is good enough to
eliminate the terrible shadows
which result so often from over-
head TV lighting.

Onre way to remove rings from
under the eyes is to attach small
lamps to the TV cameras, known
as “bashers” in studio slang.
This particular fault was not
noticed in “ Thorndyke ”, which
had first-class technical qualities.

Woodwind

Music doesn’t always go roynd
and round, it sometimes goes
straight through, its characteristic
vibrations being varied according
to the position of alternative
escape holes! This was clearly
illustrated in the BBC’s School
Broadcasting series about *“The
Orchestra ¥, wheén it dealt with
flutes and clarinets.

Very rarely am I able to view
this programme, which takes place
in the early afternoon, but it is
well worth watching. Produced
by John Hosier and introduced
by Kenneth Alwyn, it is an
admirable presentation of solo
instrument playipg aided by clear
diagrams (filmed) of the manner
in which the particular type of
sound is created.

Explanations given by Kenneth
Alwyn were concise, interpolated
at just the right moments to retain
the interest of grown-ups as well
as children. In facr the subiject
matter was far more absorbing
than many of the evening pro-
grammes on both BBC and ITV.
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The Pygmalion Trend

When playright George Ber-
nard Shaw wrote “ Pygmalion”
many years ago, he evolved a kind
of (ginderella story-line with a
“ message ’ and a swear word not
normally used on the theatrical
stage at that time, in 1912. Alan
Jay Lertier and Frederick Loewe
had the brilliant idea of setting
the play to music with a new title
“ My Fair Lady,” which was pro-
duced in New York about ten
years ago, long after Bernard
Shaw'’s death.

The huge royalties that have
accrued to the author’s executors
have flowed in over the years,
supplemented by further royalties
from the Wamer Brothers’ film
version, gow showing in London.

Success breeds success and the
musical versions of theatrical and
literary classics of Edwardian and
pre-1914 days are hopefully
blossoming, though not on tele-
vision. ©“ The Barretts of Wimpole
Street ” (musically “ Robert and
Elizabeth ™); “ Kipps”, (Half a
Sixpence );  “ Blithe Spitit”
(“ High Spirits”) are packing in
the audiences which have so long
retreated from the down-beat-
Kitchen-sink, hopeless stuff,

This gloem has outstayed its
popularity in the London
theatres, excepting in one or two
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nately, gloomy subjects persist to
some extent in the cinema and on
television, particularly on BBC-
TV, whdse scriptwriters are
obviously in favour of the use of
bad language when possible.

Escapism

I don't know just how old
“ Kitty ”, a BBC Sunday film was,
but it was certainly of good vin-
tage, fruity, well matured and
larger than life. It must have been
made by Paramount in Holly-
wood about fifteen years ago.
With a background of London in
1783 and with a story of the
adventures of a pretty street
urchin who became a duchess,
well-groomed and well-spoken,
it reminded me once more of
“ Pygmalion ”-——or yet another
“ Cinderella ™ story.

World Currency

Television has penetrated all
parts of the world, we know.
What we don’t know is the exact
number of TV transmitting
stations, networks and studios.
Estimates vary, but my guess is
that there are at present well over
5,000 transmitters.

The largest number are said 10
be in USA, followed by Japan,
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with Great Britdin in third place
and Rugsia fourth. What an
immense united appetite these
stations have for programme
material, with USA the largest
producer of programmes of inter-
national appeal.

Westerns, of course, head the
list of demands and Ametican-
made “ horse-operas” are viewed
everywhere from Singapore to
San Francisco, Brussels to Buenos
Aires. Japan now has 80 stations
compared with 70 in Britain.

It is therefore quite under-.
standable why 809% of American
television programmes are on
film, which is a readily exportable,
cuttable and dubbable product;
far more suitable for easy conver-
sion and re-editing for customers
in far off lands. Great Britain
exports a fair number of pro-
grammes, but is at a disadvantage
when videotaped.

History seems to be repeating
itself. USA practically monopo-
lised the world market for ¢cinema
films for years. It now looks like
monopolising the making of TV
programmes for international con-
sumption unless a2 more practical
medium is used in Britain—direct
photography on to lomm or
35mm film. Exports do matter,

“arty crafty” places. Unfortu-

TV RECEIVER RECONDITIONING

—continued from page 175

dealer, but fortunately they are easily and effec-
tively- made as good as new.

Prise off the paxolin cover plate, remove the
spire-type securing plate and the rotor arm can be
removed complete. A thorough cleaning of track
and moving.contact with the rotor arm pushed well
down on reassembly will be found to give the
control a new lease of life. In retrospect I believe
many a good receiver of this type has been dis-
carded or traded in when its only real defects were
preset controls in urgent need of cleaning.

Another point worthy of mention with Pye/
Invicta receivers is that the tuner is of the incre-
mental inductance type and if reception of BBC or
ITA does not come fairly within the travel of the
fine tuner no attempt should be made to bring it
in with adjustment of the unit until a new
frequency changer has been tried, for in most
instances this defect is caused by a change in whe
valve’s internal characteristics.

Sometimes in the older receiver it appears that
the valve heaters are not quite “cherry red”, as
they should be, and appear to be under-run.

Invariably this is due to the thermister not
reducing te its normal low value after years of use
and requiring replacement.

One fault, however, will be found common to
all older receivers and that is difty and poorly
contacting valveholders, which must be put right
if reception free of all crackles and streaking is to
be obrained. The most effective treatment after
cleaning the surface and if possible blowing out the
sockets is to put a drop of switch cleaner down
each pin socket and then scrape with a fine file the
pins of an appropriate valve, thus slightly roughen-
ing them, and imsert and withdraw it several times
in the holder. Finish off by purtting the slightest
drop of Electrolube down each socket and the
holder should be as good as new.

If, however, any of the sockets have become
enlarged by bent-pin valves being forced in, gently
lever the sides of the U-shaped contact together
either with a small watchmaker’s screwdriver or a
medium sized needle.

In conclusion note that no improvement in gain
(but rather the reverse) will be obtained by using
more modern valves such as the PCC89 in place
of the older PCC84, and when fitting BY100s in
place of older pattern metal rectifiers ensure that
the surge limiter is within the maker’s figures. []
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BOOKS REVIEWED

UNDERSTANDING TELEVISION

An Introduction to Broadcasting.

Edited by Robert L. Hilliard. Published by
Communication Art Books, New York; London:
Focal Press Ltd. 254 pp., Price 55s.

LTI

ANY bocks have been written specifically
and individually about the theatre, films,
acting, scripting, set and costume design,
lighting, electronics, etc. One wonders how it
would be possible to compress into the 254 pages
of one volume all the information essential to
attain a full understanding of the arts, crafts,
engineering skills, administration and show-
business which are this thing called television.

Of course, it just isn’t possible to do this. Never-
theless Robert Hilliard, who is Associate Professor
of Radio, Television and Moiion Pictures at the
University of North Carolina, has assembled the
pens of several specialists to deal with Growth
Organization and Impact; Studio and Control
Equipment; Producing;  Writing;  Directing;
Staging—together with supplementary material on
performing and research.

This book necessarily condenses much of the
basic information of the diverse fields covered
under the above headings. The American back-
grounds of the team of authors, their scholastic
attainments and practical experiences have
naturally coloured the opinions expressed.
Unfortunately, from the British and Continental
point of view, there are a number of inaccuracies
which reveal some wide differences in techniques.

The chapter on “ Growth, Organization and
Impact,” which covers historical aspects, omits to
mention that the first public television service in
the world was started in Britain by the BBC in
1936, after months of public experiments by EMI,
Marconi and Baird. Big screen reproduction by
Scophony, also in Britain, was not mentioned, nor
many of the improvements in television equipment
which has been developed in England for studio
lighting, flying-spot telecine, 41in. image orthicon
cameras, pedestals and remote controls,

Facts and figures, both historical and economic,
may differ in the U.S.A. compared with the
development of television in Britain, but there
are great similarities in details of operations, as
are so clearly laid out in the chaprers dealing with
production techniques on the studio floors. Of
particular value and clarity, for instance, are the
pages dealing with the important functions of the
floor manager, including his tic-tac signals which
silently interpret the instruction {given on the
intercom headphone) by the director in the
adjacent control room. Every television studio
seems to have its own slight variations, but here
at last is a standard instruction which ought to be
adopted everywhere. Scripting techniques, also, are
clearly set out, including “artistic” methods of
slotting in commercials,

“ Understanding Television ” is a book which
should be read by all people who want to know
what goes on in television, particularly if they take

=
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note of the American approach to this i.mportant
development in mass communication, It is a book
which can be read and enjoyed—B.H.

BBC-2 RECEIVER TECHNIQUES

By E. A. W. SPREADBURY, M.LE.R.E.; published
by 1liffe Electrical Publications Ltd. 70 pages, 81 in. x 6in.,
paper cover. Price 7s. éd.

CREPEATED by popular demand” is a

o« JInmnm

phrase beloved of the entertainment

industry. Rarely is it applicable to the
work of the technical writer. Mr. Spreadbury’s
booklet is a notable exception.

The material first appeared as a series of 27
articles in Wireless and Electrical Trader. Before
the series was halfway through, dealers, manufac-
turers and educational authorities were asking for
reprints in such numbers that it was obvious the
only solution was a collated publication.

The work explains, in terms familiar to the
technician and television enthusiast, the differences
between the 405-line and 625-line British television
systems and illustrates these differences with
descriptions of circuits used by leading British
manufacturers,

There are 61 diagrams. Despite Mr. Spreadbury’s
well-known gift of lucidity these diagrams are the
one barrier to complete understanding, for com-
ponent values are not given. It is necessary to
refer to the manufacturer’s data or Trader service
sheets. Component designation is by maker’s
numbering in every case and the only values given
are those required to explain points in the rtext.

Nevertheless, for readers who may have felt that
articles which have appeared from time to time in
these pages explaining the 625-line system were
a little restricted by having to say much in a con-
fined space this booklet will serve to make many
mysteries clear. A service engineer, handling
many different receivers in his daily work, and
often too busy to delve deeply into the intricacies
of design, will find this book of great value.

No words are wasted on history and theory of
dual standards. Mr. Spreadbury plunges straight
into his subject, explains briefly the earlier
“ convertible ” and * adaptable” models in his
first chapter, then goes on to take the receiver step
by step.

The series of articles has been combined into
seven chapters dealing with the i.f. stages, detector
and video output, sound channel, the u.h.f. tuner
and, finally, alignment. A point that is stressed
in this final chapter is that no new instruments will
be needed; the only “different™ item, from the
angle of frequency, etc., is the u.h.f. tuner.

Careful reading of this booklet, in which not a
word is wasted yet not a practical point unex-
plained, confirms this reviewer’s belief that for
true concision no book is better than a collection
of authoritative articles. At this modest price
Mr. Spreadbury’s booklet is a bargain to technician
and amatewr alike—H.W.H.

{© Radios-TV Library}
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a serles for the intending professional serviceman
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PART 5

by J:ha D. Benson

LR G ]

HE growth of a business is a slow process and
servicing is no different in this respect to any
other business. The confidence of the public
must be won by the quality and reliability of the
work which is executed for them.

From experience 1t has been found that it takes
two to three years to develop a business from
scratch and to ascertain whether or not the growth
is in the right direction.

When it becomes necessary to increase staff,
the choice of labour is important if the greatest
efficiency is to be gained from 1it; an apprentice who
has finished his time and obrtained his City and
Guilds Radio certificate, but who has not yet taken
his television course, is the ideal choice.

The labour force can then be split up, and the
television engineer relieved of radio and its allied
equipment which is left in the hands of the radio
engineer, helped out by the apprentice who, now
in his second or third year, can relieve both the
;cLevision and the radio engineer of many basic
jobs.

It is good practice that an engineer having found
the faulty component can leave its installation etc.,
to the apprentice who, in this way, increases his
knowledge and usefulness.

A further saving of the television engineer’s
time can be effected by delegating collections and
deliveries to the radio engineer and apprentice. It
is always the best policy to have repaired receivers
delivered by a technician and not just a van driver.
It is a point greatly appreciated by the public and a
sure prestige builder.

Following basic business principles it is usual, as
a business increases, to plough back profits in the
shape of labour saving equipment. The market is
crowded with many types of test gear; purchase of
extra test instruments is most useful in the all-
important object of saving time.

First priority is given to the oscilloscope., These
instruments vary in size and price enormously but
for all-round usefulness the 3in. ’scope covers
most neceds. If possible one which includes
expansion of the X timebase is most versatile in
the examination of timebase and sync pulses. These
‘imstruments, by reputable makers, are quite
reasonable in price and can be purchased either
new or second hand by studying the advertisements
in various trade journals,

Second preference should be given to a C and K
bridge capable of measuring capacities from a few
pF to several! hundred uF with power factor and
leakage indicators. The resistance section is
already covered by the multi-test instruments but

o

SERVICE

CONTINUED FROM PAGE 127 OF THE DECEMBER ISSUE

supplies a useful standby when these instruments
are all in use.

Thirdly, a valve voltmeter is of great use,
especially for dealing with faults in transistor
receivers. The great benefit of this instrument is
that voltage at r.f. can be measured, stage gain can
be quickly assessed, eliminating a number of
measurements.

In fringe areas where weak and fading signals,
together with locally generated interference, a
waveform generator is a great asset. A complete
video signal with sync pulses can then be supplied
to the receiver under examination and faults
speedily located. ‘These instruments generally
include a pattern generator, which is of great value
in setting up receivers so that they produce a linear
picture,

If a Megger has not already been purchased then
it most certainly should take its place amongst the
warkshop equipment, for this versatile little
instrument is very useful where leakages between
windings and cores arz suspected. If capital is
available a valve tester which gives individual
readings for all electrodes, etc.,, is a most useful
addition. A valve tester can show a fair return for
outlay by charging a smal] fee for testing valves for
customers who call in the shop. A transistor tester
can perform a similar function now that they are
so popular with home constructors.

Before leaving .the subject of test instruments it
should b# mentioned that it {s the practice in manv
establishments to include the building of test
equipment by apprentices as part of their training.
In this wav the stotk of instruments can be built
up for further expansipn. Certain kits now on the
market provide a most economical method of
building up the range of workshop equipment.

Equally important to the efficient functioning of
a service department is the checking and keeping
up to par the stock of components that are drawn
from for repairs. Here a senior apprentice can be
trained 1o carry our this operation weekly.

The careful filing of job cards for each
completed job is essential so that instant reference
can be made to them if a receiver is reported as
unsatisfactery after repair. It also shows the exact
date of expiry of the guaranteed period,

The clerical side of a repair service is equally
important as the engineering aspect and experience
has proved that for best results accounts should
follow the return of service receivers with little or
no delay. It is good business to allow a small
discount for prompt settiement.
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TRADE NEWS - TRADE
NEWS  TRADE NEWS
TRADE NEWS - TRADE
NEWS e TRADE NEWS

Further Aerial Price Reductions

SINCE publication in our October 1964 issue, of

Belling & Lee aerial prices, there have been
two further reductions. The U210/4A and U210/5A
are now priced at 89s., and the U410/4A and
1J410/5A, at 187s. Belling & Lee Limited, Great
Cambridge Road, Enfield, Middlesex.

Sweep Generator

VISUAL ENGINEERS LTD. announce their
appointment as sole agents in the United
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jason move to Larger Premises

JASON ELECTRONIC DESIGNS LTD,

manufacturers of the Jason range of equipment
and home construction kits, have moved from their
previous premises in Wardour Street, London, W.1,,
to a new and larger West End showroom.

Jason-made kits include the JTV2 runer which
provides reception of BBC f.m. programmes and
BBC-1 and ITV sound. The television sound
obtained from this tuner is superior to the repro-
duction obtained from almost all commercial TV
receivers and because nearly all these receivers are
a.c./d.c. operation the JTV2 provides a far safer
method of feeding TV sound into a tape recorder
or hi-fi system.

In the new premises at Tudor Place, London,
W.1, the JTV2 and other Jason equipment will be
on display for inspection by the public in a special
demonstration room. Fason Electronic Designs
Ltd., Tudor Place, London, W.I.

Kingdom and Ireland for Grundig Measuring
Instruments and the consultant and advisory
facilities which Visual Engineers already offer will
now become available to potential users of the
Grundig instrument range of equipment.

The W.S.3 sweep generator is a typical product
of Grundig Measuring Instruments now available
from Visual Engineers Ltd., This particular unit
provides a frequency range from 4 to 800Mc/s with
a variable sweep from 0 to 30Mc/s, plus a marker
oscillator with crystal controlled markers to cover
the same range. The price is £165. Visual
Engineers Lid., Stocklake, Aylesbury, Buckingham-
shire,

Right—This sweep generator is made by Grundig Measuring
Instruments and is now available in this country from the
sole agents, Visual Engineers Ltd.

Below—Representing a new range of instruments, the
Lab-Craft 215 series v.h.f. signal strength meter,

Signal Strength Meters

LAB-CRAFT LTD. announce a new range of

v.h.f. signal strength meters, series 215,
succeeding the 115 and 118 series which have been
in their range since 1957.

The new series uses a presentation similar to
Lab-Craft w.h.f. model . 415 introduced this year
and includes models 215/S for aerial erectors,
retailers, etc., 215/R for relay wired distribution
signals and 215/E for export CCIR standards.
Dimensions of series 215 are 7in. x 7iin. x 10%in,
weight is 7lb and power supply is 200—225V,
226—-250V a.c. Input is 75Q coaxial, sensitivity
100V to 1004V in two ranges with calibration
better than 2dB and power consumption 36W.

New features include stabilised h.t., * memo-
matic > fine tuning, adjacent channel selection, etc.,
and Lab-Craft claim accuracy within 2dB.

Priced at £37 10s. ex works, the standard models
are fully loaded with channelis 1—13. Lab-Craft
Lid., Gainsborough Road, Woodford Bridge, Essex.
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January, 1965

ALETTERS
TO THE
EDITOR

LETTER OF THANKS

SIR,—-—As a regular reader of Practical Television
may I say “ Thank you” for all the advice and
help you have given me, also for the help in your
queries section?

I think and believe what has been more useful to
the “ Kitchen Table Brigade ” is your “ Valves and
Their Habits ” as contdined in the February and
March, 1961, issues and the servicing tear-out
guide. My issues and, I suppose, those of many
other amateurs, are all the worse for wear and my
purpose In wrjting to you now is with a suggestion
that you onge again reprint these, perhaps enlarge
upon them, include a few more valves and perhaps
some. data on silicone diode rectifiers.

I am trying to be a little constructive and in no
way ‘destructive and I am sure: this tear-out or
separate booklet would be a blessing t0o many.—
H. WILDasH (Wythenshawe, Manchester 22),

[What do. other readers have to say on this
subject?—Ed.]

MR. EDISON'S METHODS

SIR,——_I am surprised that the dreamt interview

between Thomas Edison and Iconos (October
issue) advanced as far as it did, as I imagine Iconos
having to shout at the deaf Edison, which would
surely have prompted someone to waken him from
his apparentlv fréakish nightmare.

1 was also surprised that Mr. Edison conceded so
much of the development of the vacuum tube diode
to Preece, Fleming and Thomson and of the cinema
1o Paul and Lumiere—I suppose it would have been
too’ much to expect him to acknowledge Friege-
Greene as the inventor of cinematography as well,
as this would have been rotally out of character.

Regarding Iconos’ waking thoughts, as far as 1
am aware, Edison did not even claim to invent the
transistor and washing machine, which is perhaps
just as well, as in those circumstances many firms
would be paying unjustified royalties on Edison
patents with every pocket portable and twin-tub
sold, such were his methods. - P. R. ROGERS
(Croydon, Surrey).

ABOLITION OF THE MAINS DROPPER

IR,—Like X, Amor (Letters to the Editor,
November, 1964, issue) I am a television
engineer with an experimental turn of mind. We
had a G.E.C. BT8245 receiver in the workshop for
reconditioning with a new tube and silicon rectifier
and 1 attempted to replace an unobtainable

PRACTICAL TELEVISION

185

SPECIAL NOTE: Will readers please note that we
are unable to supply Service Sheets or Circuits of
ex-Government apparatus, or of proprietary makes
of commerciol receivers. We regret that we are aliso
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.

barretter with a capacitor, using its capacitative
reactance to drop the voltage for the heater chain,

Several block capacitors of unknown value but
near 4uF were tried until the voltage drop across
the heater (this being a -convenient measuring
point) registered 6:3V.,

This arrangement has been in use for over two
years and is still going strong.—J. H. STACEY (South
Molion, Devon).

Capacitor to protect silicon rectifier
T HT +ve /agaunst surges

High value resistor to
disgharge capacitor,
when switching "off" ™

Paper’capacitor
replaging barretter

.

The circuit arrangement evolved by Mr. Stacey to replace
the barretter in g G.E.C, receiver,

FREE SERVICING FOR OLD PEOPLE

SIR,——I wish to thank you for your kindness in

publishing my letter in the September issue of
PRracTicAL WIRELESS regarding the free servicing of
radio and television receivers I undertake for old
and disabled people here in Bristol. The publicity
which this afforded my appeal for other engineers
interested in this spare time activity to contact me
with a2 view to forming 2 national association,
brought an encouraging response.

Engineers from many parts of the country have
written ta me and as a result an associatioh has been
formed, with the sole aim of providing free TV and
radio servicing for elderly and disabled people.

1 would, of course, be pleased to hear from any
PrACTICAL TELEVISION readers interested in joining
the association (which has been named the National
Electronic Association for Old and Disabled
People) who are willing to give a little of their
spare time to provide this service in their owl
towns.

Thanks once again to the publicity given by
Practical Wireless and PRACTICAL TELEVISION to
this movement, which 1 know from experience will
bring happiness to many old people.—~S. FREETH,
(6 Buxton Walk, Horfield, Bristol, 7).
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PYE PI3IMBQ

‘When working on the mains this set has a
perfect picture but there is a kind of “wobbling”
on the sound. I have tried the set with the
batteries and the sound is perfect—B. Howard
(Failsworth, Lancashire).

We suggest that you check the electrolytic
smoothing capacitors, as one of these may be

faulty.

DECCA DM |

Please could you give me details of dismantling
and replacing c.r.t. for the above set.—J. Eveleigh
(Salisbury, Wiltshire).

Remove front knobs by pulling off, Remove
rear and bottom covers. Remove four screws from
under chassis and withdraw the complete unit;
tube, loudspeaker, etc., are all attached to the
chassis. Remove base socket, ion trap magnet and
e.h.t. connection. Release front band and remove
tube using the neck, through the deflection coils.
The new tube—AW36-20, should be fitted
reversing the above procedure. The ion trap
magnet is carefully adjusted for maximum
brilliance and should be initially placed in the
same position as that which it occupied prior to
removal.

SOBELL TPSI73

This set operates for 10 minutes, then the frame
begins to slip and no amount of adjusting will hold
it. 1 have tested the PCF80 and PCLS82 but these
were both found to be all right. I have also
checked the values of all the resistors in the multi-
vibrator circuit. The 22k(} resistor in the anode of
the triode half of the PCLS82 runs hot but main-
tains its value. The voltages on the valves are all
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Problems

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying surplus equip-
ment.
articles which appear in these pages. WE CANNOT UNDER-
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 188 must be attached to all Queries, and a
stamped and addressed envelope must be enclosed.

We cannot supply alternative details for constructional

near those given on the service sheet. The OA71
interlace diode has been tested.—P. Churcher
(Watford, Hertfordshire).

Unfortunately, you do not describe the manner
in which the frame hold is best, i.e. whether the
control is at one end of its travel or whether it
can be rotated both ways but not locked due 10
loss of sync. If the former is the case, replace C62
0-02uF, check R64 270k{} by replacement.

If the sync is lost check C60 0-05uF and com-
ponents associated with the OA71.

WESTMINSTER 21140

The EY86 valve has been replaced twice in the
last three months. Since another new wvalve has
been placed in, it appears to be lighting up too
brightly.—]. Meckley (Leeds, Yorkshire).

The trouble lies somewhere in the line time-
base. If the line remains locked normally and there
is no undue line non-linearity, check the com-
ponents in the line output stage, for a value
alteration may cause over-running. Check that the
boost voltage is correct.

PETO SCOTT TVIi729

The white parts of the picture seem to be
“pulling” out to the left, so that the whole picture
is slurred. I can almost rid the set of this fault by
turning the contrast control fully clockwise.

The picture also slips at times so that the top
half is at the bottom and vice-versa. T have had
the valves tested and replaced any weak ones. The
sound is good but does vary with adiustment of
contrast control.—W. Bins (Diss, Norfolk).

‘This is the symptom of “pulling on whites.”
Since it is affected in your case by the setting of
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the contrast control, the trouble probably lies
either in the sync separator or in the video ampli-
fier. The sync separator valve is the pentode
section of the PCF80 located just to the left of the
tube neck. Check all components on its control
gr.d (pin 2), screen grid (pin 3) and anode (pin 6).

The video amplifier is the 6BW7 in the near left
corner of the chassis. Check the cathode, screen
and anode components. In the near right corner
of the chassis is a line sync adjusting plug. Try
this in the other setuing.

ALBA T766

The bottom of the picture gradually rises to
about 2in. in the first hour of switching on, then
remains steady, leaving the bottom half of the
picture cramped.

1 have replaced all the relevant valves but still
the trouble persists.—M. S. Grosvenor (Cwmbran,
Monmouthshire).

The field output valve is a PL84, V12, You
should check this valve and its bias resistor of
2701}, bias voltage of 13.5V. Check C67 100xF and
Cs8 0-01xF if necessary.

PYE TV15§i

The sound is perfect, the raster is OK but there
is no picture. All the valves have been changed
and all the h.t. seems to be in order.—R. W. Hill
(Hanham, Bristol).

We cannot trace a Pve 751, but the Pam 751 is
similar to the Pye VT17, If this is your set, check
the a.ge¢. circuits, especially the 10M{l resistor
from h.t. to the M3 delay diode.

SOBELL TPSI13

When first switched on, both the picture and
the sound are perfect. However, after 2 minute or
so, the picture begins to roll and the frame hold
control seems to have no effect. I have changed
?:)PCFSG frame oscillator.—-L. Arneld (London,

The troube is caused by drift in the frame
oscillator. If vou are sure that the valve is in order,
check the components associated with the frame
hold control, as drift in value of one of these could
canse the trouble. It is also possible that the h.i.
voltape falls when the set warms un. Check for
this. If it does, change the h.t. rectifier.

G.E.C. BT5348

There are a number of black and white bands

across the screen accompanied by heavy sound on
vision. This tault seems to be much more pro-
nounced on ITV and at times covers the whole
screen. The line timebase valves have been
changed, but no improvement has been noted. By
adjust'ng the trimmers at the back end of the
tuner, it is possible to get a stable picture on both
channels, but the sound is lost and there is a very
loud hum.

The line hold is at its fullest extent clockwise
and a slight turn anticlockwise breaks up the
picture completely,—F. Simms (Liverpool 24).

Your remarks indicate that the if. stages and
sound rejectors are out of alignmeni, We would
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suggest that you have the set re-aligned on instru-
ments, Co-channel interference causes similar
symptoms, ~ as does adjacent channel inter-
ference, but both of these faults could be aggra-
vated by misalignment.

FERRANTI! 175Ké

The frame hold rolls and judders. The ECL80
frame output valve has been replaced and this
steadied the picture up slightly, but when camera
changes are made the rolling picture starts again.
—1J. Rae (Bexleyheath, Kent).

This judder effect, if not caused by valve trouble.
usually results from a fault in the frame blockirg
oscillator transformer. This set was particularly
prone to this symptom.

MASTERADIO TGIT

Capacitor C76 was shorting and R57 was over-
heating. On renewing the l.o.t. and readjusting
the ion trap, a rather pale picture appeared which
blew up when the brightness was increased past
halfi way. On removing the wires from TS5 to
19 and 20 across frame coils, a very bright band
about lin. in width appeared. This widened as
the brightness was increased, and a faint picture
could be seen on the narrow bright band.—A.
Price (Ebbw Vale, Monmouthshire),

The collapsed field scan would, of course, be
normal on removing the wires mentioned. The
blowing up effect signifies poor e.h.t. regulation.
This is nearly always caused by a low emission
e.h.t. rectifier and/or low emission of the line out-
put valve and booster diode.

FERGUSON 3602

Whilst viewing, the picture lost all contrast and
showed all the symptoms of a weak signal. The
contrast control was still operating, although it did
not make much difference to the brightness. The
whole loft aerial system down to the set coaxial plug
was checked., Both tuner valves were replaced and
also valves 3, 4, and 5. Voltage checks were made
on these three valves and it was found that the
anodes and screens read some 10V higher, and the
cathodes about 1V lower than the maker’s figures.
Res stance checks on the components determining
these potentials read correctly to within the usual
tolerances. Several other chetks were made,. but
no faults could be found.—G. H. R. Doubtfire
(Stanmore, Middlesex).

There is every possibility that the tuner is
responsible for the troubles mentioned. If the
valves are in good order, check the h.t. feed
resistors and bypass capacitors. The latter
decoupling an h.t. source have a habit of going
leaky and increasing the value of the associated
resistor or burning it out completely. Look for
scorched resistors.

AERIAL FAULT

Is it practical to get rid of a2 ghost image? 1
came to this area of indifferent reception recently
and erected a three element folded dipole aerial
on the chimney stack. 1 have tested the aerial
over an arc of some 90° but without noticeable
difference. Picture and sound are otherwise good.
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Sometimes (more at night) twin white lines appear
at the very top of the picture area, and often the
switch-off spot lingers on the screen.—E. Mercer
(Weston Favell, Northamptonshire).

It is usually possible to reduce the ghost image
of multipath interference by re-orientating the
aerial. However, in your case, it would appear
that the aerial system is not very directional or
that the interference is arriving at an angle which
cannot effectively be discriminated by the aerial.
In this event, the use of a more directional aerial
would be warranted.

The lingering spot effect could be caused by a
low emission picture tube, trouble in the video
amplifier stage or, in fact, by the basic design of
the receiver. The white lines at the top of a
picture are displays of pulses sent out by the
authorities during the black periods berween the
frames. These are normally hidden but a slow
field retrace can cause them to show.

REGENTONE 176T

The picture on BBC-1 is perfect, but on switch-
ing to ITV there is acute sound on vision.—R.
Alexander (Epsom, Surrey).

This effect results from incorrect adjustment of
the I'TV local oscillator in the tuner. If the fine
tuning control fails to effect a cure, the control
should be set to range centre and the core in the
ITV oscillator coil adjusted for maximum sound
-consistent  with tpinimum sound on vision. The
core is accessible through a small hole beneath the
channel selector knob. Use a long, thin plastic
knitting needle with the end shaped like a screw-
driver for this adjustment,
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MASTERADIO T)1T

After the usual warming up period, the picture
appears for. about ten seconds, it then disappears
leaving a thin vertical white line in the middle of
the screen. The picture then reappears from ten
to sixty minutes later,

When tuned to BBC channel 3, the sensitivity
and contrast controls have to be turned back to
minimum, the faces are white “ globes ” and on
the point of turning negative.

When tuned to ITV channel 11, the contrast and
sensitivity controls are turned to maximum, the
picture definition then being fairly good. On both
channels, the background always seems to be
shimmering.—G. Morgan (Newmarket, Suffolk).

A fault in the boost diode in the line timebase/

.eht, section could be responsible for the main

trouble mentioned. This valve is best checked by
substitution. The shimmering and overloading on
the picture could signify a worn picture tube, but
overloading due to a much stronger BBC signal
than ITV signal is a probable cause. In this event
it would be correct to retard the contrast on BRC.

I QUERIES COUPON :
i

This coupon. is available until January 2ist, 1965, and l
I muse accompany all Queries sent in accordance with the
| notice on page 186,

] PRACTICAL TELEVISION, JANUARY, 1965 |

"-----------—----_--‘

TEST CASE

-26

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

The receiver—Ferguson model 548—suffered
from a gradual reduction in picture width as
®  the set warmed up and a consequent failure of
the line timebase. For a few minutes after the set
was first switched on the picture width was normal,
It was noticed that the line timebase whistle
ceased when the picture eventually failed. Line
timebase and booster wvalves were checked by
substitution but the fault persisted. An h.t. line
check revealed a slight rise in voltage coinciding
with the decrease in width and a corresponding fall
in boost- voltage on the line outpur transformer.
Both the boost reservoir capacitor and the line
output transformer were checked and found O.K.
What did the symptoms signify and what tests
should be made to locate such a fault?
See next month’s PracricaL TELEVISION for the
solution and for another problem.

SOLUTION TO TEST CASE 25
(Page 140, last month)

Since the h.t. voltage was found to rise as the

~fault occurred, a reduction in the h.t. loading is

signified. = Moreover, as both sound and vision
were affected the reduction in loading would be
common to both sound and vision sections of the
set,

About the only things common in this way to
both sound and vision are the valve heaters. This
was deduced by the engineer and during the fade-
out he noticed that the heaters gradually went out.
Further investigation revealed that the sparking
was originating from a fractured: thermistor in the
heater chain.

This component was replaced ind the set then
worked - normally.
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PRACTICAL TELEVISION

LAWSON BRAND NEW CATHODE RAY TUBES

The rapidly increasing demand for a complete range of new tubes of the very
highest quality Is now being met by the new Lawson “CENTURY
” L

range of television tubes.

SPECIFICATION:

The new “Century 99'' range of C.R.T.s are the products of Britain’s premier C.R.T. manufac-
turers. All types are exact replacements, manufactured to the original specification, but incorporating the very latest
design improvements to give superb perforqvance, coupled with maximum reliability and very fong life.

“Century 99" C.R.T.s, available as direct replacements for the following makes and types

GEC and COSSOR

MULLARD MAZDA BRIMAR EMISCOPE & EMITRON ,, ek e e ECTRIC

MW43/69 AW431.80 CRMI21 CME 706 CI12FM C175M 4/14 | 141K
MW 43,64 AW36-80 CRM 123 CHMEI901 CI4FM CI9/7A 4/15 171K
MW 36/24 AW36-21 CRMI22 CMEL902 Cl4GM CI19/16A 415G 172K
MW31/74 CRMI124 CME 903 Cl4HM CI19/10AD 5/2 173K
MW3Ll/16 CRMI4| CMEI906 Cl4lM CI9AH 5/2T 212K
MW43/80 CRMI142 CME2I0I Cl4LM Ci9AK 5/3 6901 A
MW 36/ 44 CRMI43 CMEZI104 Cl4PM C2H/ 1A 5/3T 7102A
Mw53,80 CRM 144 CMEZ30) Cl71A C217A 14K P4 7201 A
Mw53/20 CRM1528 CME2302 Cl74A C2IAA {7ARP4 7203A
MWW43/43 CRMI153 CME2303 CI75A C2IHM 17ASP4 7204A
MW4i/| CRMI71 CME2306 CI77A C2IKM {7AYP4 7205A
AWS9.91 CRMIT72 CI7AA C2INM 21CIP4 7401 A
AWS9. CRMI73 CI7AF C2ISM SE|4/70 7405A
AWS3.8 CRM2i1 Ci78M C2iTM SEI7/70 T406A
AWW53-88 CRM212 CI7FM C23-7A 7501 A
AW51-80 CME141 CI7GM C23-TA 7502A
AWA47-9| CME| 402 Ci7HM C13AG 7503A
AW47-90 CHME|702 Cl7iM C23AK 7504A
AW 43-8% CMEIT03 CI7LM C23AG T601A
AW43-88 CMEI705 Cl7PM C22AK T701A
12 . €A100 | Tem: | " DOUBLE cuaranTis | | AWSON TUBES

” W.0, tubes fully guaranteed for X
'4 ‘s'lo'o C.0.D. months and are supplied with a full g%;:la?d'}ff:i:gz' MALVERN,
17" ... £5.19.0 money back guarantee if you are not 2 PEACHFIELD CLOSE,

PR 0 Carr. and delighted with their performance. MALYERN WELLS,
197-24 £7.15. ins. 8'6 Completefitting instructions supplied MALVYERN 2100

BENTLEY ACOUSTIC GCORPORATION LTD.

EXPRESS SERVIOE!!
¢,0.D. ORDERS RECKIVED BY 3.30 P.M. EITHER

THE NEW VALVE SPECIALISTS

38 CHALCOT RD., LONDON, N.W.1

MULLARD BY100 MIDGET SILICON RECTIPIERS
Output 250y, at { amp.

) . No | i
#Y LETTER, PHONE OR WIRE, DESPATCEED] Nearesc tube| ! 80005 1 primrose Ariger than B prt button
SAME AFTERNOON Chalk Farm in stoek 5090

YY) 48,400 Lu@| i M0j- LY wf6DLGs  LE/-1ECHBG 6/3 LLK6 /8 K34 28/-1PL8G g/aUu4 12/61UFR3  8/9)0A79 8-
OH2 8/- ' 40DAG 18/: 100Dt BI8IS0PLI4 12/6| D172 1b/-[ECHAZ  B)-)ELRL 2/6| KTW&1 4/0iP1Li3 18/ U253 8/8 UF86  BlajOABL  BJe
OZ4UT 4/8 JCHE  SferiDPIy BJB 3305 B3 DLYG /- BCHRL S/9IELSS  5H/6 KTW62 b8 PlLul  g/al L 7/8 ] UFsy  §/-[OCTY 85/«
105 /- W4 24/-[10P14 11[8[33L6GT 619 DM7y 5§/ KCHE3 8/8)E1.360 RBY/- | KTWO3 5/6, Plsy  5/31 L5l 6/8 1L L4l 73 {OCY 23w
LA T RE: 98 12A06  §/8 4 4BIDATL §/8]KCHS4 9/6:EL820 168/4 M D4 T8 PL23 531183 13/61U 44 28/3[0C26  1%/e
RS T [0 12ADG  BIE 3048  13/2/LYRG  6/8) ECL30 8/-) £1.822 18/6 MELDG12 61 PLY4 87| U35 18/8/ UL46  B/8|OC26 25/
185 3/8|4F13 19V I2AEG  8/-198Z40T 4/8[DY87 8/~ ECLN2  6/8I FLLRO B0/6: MULRI44/6; PLA0D 15/91 037 £9ju! ULE4  Gfaj 08 23/
IT4 93| 5828 6/8)12A147  8). i 3BZAUT B/BIESOF  R4/-[ECLB3  9/6EM34 11/6|N37  23/8!PM&s  9/31U4d  16/6|UM4  15/210C29 16/8
B T T 8/8112AH5 10/0]30B5  B/@]FRIF  24/-!ECLSG 8/9|EM71 13/6/N7§  -28/-1FX4 g9/-ili78 4/6/UM34 16/1¢|0C30  9/6
2N B/ 80T0 4/6]12AT6  4[6150C3 86| ES5CC 10f-1EF22 88 EMs0  6/8|N108  26/2{PYS3f  6/-1UI9l  9/8;:Mre  B/3/0C3G /6
dad A0 (AT 1}3 12A05  8/930LoUT G/3|ELS0F 18/6{EF3g 313 EMS1 H-rp2 10/-{ bYau 8/6iL2sl Sfe U LG /-1 OU4L 8/=
3AD 8/9|AKRG  B)F112AVE 818|723 8/6| EASO /6| EF274 /-1 EM84 6/9| PABCS) 6/9| PY 33 g8l uese  183/31ULs  11/8|0C44 8/3
5QBAT  7/-18h45 P4/-|12BA8  §]9|35A2  6/6| EABCRO0 §/6| EF38  8/9|8M35  8/8 Phi 2161 PY80  5/- U301 1L3|UYIN 10/3(0C45 S/
584 4/4i8L1 ISI- 12BEG  4/9|90AG  87/8; EAF42 /6| EF40  8/9|EM37 /8 PCas 10/3iPY8L  4/8| U404 6/-|UY2L  7/8{0C65 22/8
3V4 8/8!AL8G ;z 12BHT 8)-|40AV 687/6]EB34  1/-{EF41  6/9|EN3l 10/-[PCaR8  9/B{PYB2 . 4/8 US0L 188 | UY4L  b/-{0CEG 2B/=
SRCY §/8[6LTOT 4/8|i2K5 10/-i90C1 18/~ KB4t 4/8lEF42  B/9|EYSL  B5/B|PCY5 11/BIPYRI  §/8|U4020 6/6|UY8B5 §/-]OCi0 68
U 4G f815L1% 10/~ 19AQDp 7/8|900G  48)-1BBul  2/3|EF30 2/8|EYBL  TB[PC97  V/BIPYH3  7/9[UABCS0 b/-VP4  14/8|OC7T1  8/6
V40 T818LD20 J819H ] ‘8)-| 500V 48)-1 ERC33  8/-]EF&0 4j-| FY88 9B PCCE84  EJ6|PYR00 @/-|UAF42 T7/-|VRIO6 &§/8]0C72 -1
JYSGT 4/e{6Pus 1h/8/20M  10/-[150B2 1B/8IEBC4L $/61EF23 9/9|EYs84  0/8(PCCs5  6/8PYBOL  @/311B41 10/6| VR1S0 4/9]0C73 16/
BYA =1 6QT7( 4)-|20F2 11/8|183BT 34/11 EBC81  §/0| EF83 {4/8| EYa8 5/0} PCCR8 10/6| PZ3G §/61 UBC41 /3, W107 10/6]0C74 Bl=
574G TR 6/81u0L1  12/8|6AA  12/8 EBFS0  5/8| EFz6 8/« EV88  §J8|PCCEY 8/6(R10 15/-] UBC81 83 W720 17/8]0C75 8le
6A8 8/9|BBL7  B/3|20PL 18{6)5763 718 EBFR3 T/8|EF89  4/-{EVY9L  8)-|PCCI18910/8|RI7  17/6]UBF80 8/8(X41  15/10C76 8/8
BACT 8/-{6BNT 4/« (20P3 AR/~ | T4T3 20| EBF89 8/ E¥ol 3f-| EZ40 5{3| PCF80 @/6| RIS 8/6| UBF89 &/9 X664 W3(0CT7  I%/=
6AUT {9 614G 8/6[20P4 13/6| ACGPEN4/9| EBL2] 10/6! EF92 2/8 EZ41 8/-1PCF82 63| R19 6/8| UBL21 19/8|X78 20/6)|0C78 8/=
6AQY j016VEG 3/9120P5  1/8(AZ3L g/8i ECs4  12/8 EF95 410 | EZBO 8/8{PCFB4  8JE(8P41 2/-1UCOL 8/3| X749 £7)=} 0C81 4/
6ATS 8/0|6X4¢ 31912516 410 AZ41 8/8jECI0 4/9 | EF97 10/~ EZS1 4/-| PCF86 7/8|3P61 2/-1UCCB4 8/9| Y63 5/«10C81D  4)=
BAUS  B/8(8X3 4/83024G  8/8| B4 49 Eco2  6/6|EF98 10/-|GZ33 17/6|PCF80110/-(3U25 272 UCCS5 B/6(264 7/310C82 10/=
6AVE  BJ8|6130LY  8]5|25Z¢ 8/-{CLS8 11/6|ECC31 78 |RF143 7/-|GEZ34  10/-| PCF802 10/-[T41 8/ | UCFR0 88| Transteiors |OC83 8l=
6BAG l’ﬁ 788 18/8[27817 23/3(CY381 519 RCC40 7/« |EF184 | GZ37 14/ PCFS05 10/6 [TH41 13/-1UCH21 8/-|and diodes |OCH4 8ja
SBES 9787 J1-150C15  $);|DAFSS B/-|ECCS1 §/8|EFBS04 20/6( HABCS09/3:PCFR0617/6 | TH282 6/0 UCH42 8/-TAF102 27/6{0C170 8/6
SBGBG 13/8/70C5 71880018 10." DD4t  10/8; ROC82  4/8) EH90 7i=| HLA2DD8/8 | PCLA2  6/6|TYBGF 11/8) UCHSL 6/8!AFil4 11/«{0C171 /=
GBHE  §/3170C8 8/9;30Fs &/8| s’ 18/-1 FCCS2 48 EKa2  5/9|HN309 25f-|PCLB3  7/9 U10 94~ 'CL&2  7/81AF115 10/8] OCP71 12/8
886 gIBﬁ‘HT Bl  HOKLL  §3| DERYE 8/~ | BCO84  4/8| L33 $/9/HVR2 8/3|PCL84 161 U12/14 7/8 UCL83 8/61AF116 10/-[MATIC0 /9
6DQ7A 8| 7TRT7 12/61 30116 /3 DFY? 10/ ECCRS B9 EL34 8/6{ HVR2A 8/9; PCL85 16| Ul 15/~ LU F41 8/6;AFI17 b5/8|MAT101 B/6
oBR7  8/8;714 §/-/80P4  12/3/DH10L 28/- ECCRS  8/81KL38  B/BIKT3aC 4/-|PCLxg  8/0 Tis/20 8/8) UF4y 4910470  3/-{MATI?O 7/9
§BHY ‘l’gﬂ&?’ ::: Blllf;lg légg!ggil’g'?lslalliﬂt‘(‘-ﬂl Hﬂi E}:ﬁ ;Hﬁs K}é% 23;% Eg;‘i% -l L2 5/%1 U FS0 8/3:0QAT3 3/- I MAT12]1 8/8
GBWE 100 3091 = ECCl88 14 I8 K Y4l N43DD - - "
aBW?  Bj-10C2 30PL1  §/6/ K96 @6 ECFS0 6/- ELAL  8/8|KT44 &/~ 12/~ | Al goods are new first quality brands only and

ECFR?  6[3}EL83 6/9] KTH) 8/0{ PEN46 | 4)- subject to makers' full guarantee. We do pot handls
Termns of butiyess:—Cash with order wr £.0.1), anly, ]-‘CFBG 11/8| ELS84 48 KT63 ' 819 PEN32310/S mannfacturers’ secohds or rejects, which are oitem
Postage, Packing 6d. per item. Orders over £3 vost | Fogray D]-lEL& v18| KTen 1273 PLSBI = vj- described as "new and tested” but which have &
free. C.O.D. 3/6 extra. Aoy parcel insured againet vt limited and unreliable life. Complete catalogue of

damage in transit for only Gd. extra. All orders
despatched on day of receipt. Callers welcalue
Mob.—Nri. §.30-0.80. Bats, 6.30-1 pam.

We require tor prompt cash settlement all types of
valves, lovae or boxed, but MUST be new. Offers
wmade by return.

{© Radios-TV Library}

over 1000 valves actuslly in stock, with resistors,
condensers, transformers, mmicrophones, speakers,
meial rectifiers with termas of businesa, 6d. post free.
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SERVICE SHEETS

SERVICE SHEETS (75000) 4/- each,
Callers welcome. 5 South St., Qaken-
shaw, Bradford.

SERYICE SHEETS, Radio, TV, 5,000
mode!s. List 1/-. S.A.E. enguiries.
TELRAY, 11 Maud]and Bk., Preston.

Practical Television Classified Advertisements

RATES: 4/- per line or part
thereof average five words to line,
minimum 2 lines, Box No, 1/- extra,
Advertisements must be prepaid ansd
addressed to Advertisement
Manager, ‘‘Practical Television”
Tower House, Southampton St.,
London W.C.2,

MISCELLANEOUS

SERVICE SHEETS

For all makes of Radio and Television——
1925-1964. Prices from /..

Free fault-finding guide with all Service
Sheets. Please send S.A.E. with enquiries.
Catalogue of 6 000 models, 1/6.

All types of modern and obsolete valves
Radio and TV books. S.A.E. lists enquiries.

HAMILTON RADIO
Waestarn Road, St. Leonards, Sussex

CONVERT ANY TV SET
Oscilloscope.
grams 12/6. REDMOND, 42,
ciose, Portslade, Sussex. .

Into an

Dean-

SITUATIONS VACANT

RADIO AND TV Exams and Courses
by Britain’s finest home-study Schoeoi,
Coaching for Brit, 1.R.E. City apd
Guilds Amateur's licence, RT.E.B.,
P.M.G. certificate. etc, Pree Brochure
from British Nationa! Radio School,

8.E.8. SERVICE SHEETS for all TV,
Radio and Tape Recorders, etc. List
1/8 plus S.AE. SUN ELECTRICAL
SERVICES, 38 8t. George’s Road,
Hastings, Sussex.

SERVICE SHEETS, also Current and
Obsolete valves for sale, JOHN
GILBERT TELEVISION, lb 8Shep-
herd's Bush Road, London W6. Tel:
SHE 8441. Nr, Goldhawk R4, Statlion.

STYATE MODEL No. Radlo 2/-, TV 2/8.
5.A.B, Darwin, 19 George Sireet, St
Helens, Lancs.

SERVICE SHEETS

4/. each, plus postage

We have the largest display of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Recor-
ders, etc. in the country, and can
supply by return of post.

To obtain the Service Sheet you
require, please complete the at-
tached coupon:

From:

Name:

sesrRssrrrrIrInserenen ssssasbencsne

Address:

SssssItETISIERECIR TR INN ORI ENRERTS

SN Es NIRRT IER IR IR EEIRAIIRRRRRROTNRIN

SEAtLERIIAIT RSN IIINPISIL IR LLBBsssEORLESTNITRES

To: S.P. DISTRIBUTQRS
44 Old Bond St.,, London, W.I
Please supply Service Sheets for the
following:
Make:....o.oivreersernntananrenaciriasannses
Model No.:............... Radio/TV
1 T
Model NOo.toiveceerenenes Radrb/TV
Make:.....coiisrvmriesnsecrseonrescaniesias
Model No.:......
} also require list of Service Sheets
at 1/6.
| also require list of Manuals at |/,
(please delete items not applicable)

| enclose remittance of ....ceeveervnuves
MAIL ORPERS_ONLY

Russell Street, Reading.
TELEVISION DEVELOPMENT
ENGINEER, E. K. Cole Limited,

Southend-on-Sea, have a vacancy in
their television development labora-
tories for a young man who has had
practical training and has reached
H.N.C. or Final City & Guilds in radio
and television servicing. Write stating
age and experience ta Personnel
Manager,

EDUCATIONAL

X- b=

DON'T FUMBLE

with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way.

The Dryden School of

UNDERSTANDABLE MATHEMATICS
1l L. Dryden Chambers, Oxford

vV b%E —4dac
2a

Ist lesson
and detaiis

FREE

1 St., London W.I. i
i ::::.:“ ............. Rt |
| P PP PP T PP " '
i e eisereetesseratnearetebeessnstianensntnnre i

................................................

BOOKS & PUBLICATIONS
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SETS & COMPONENTS

Instructions and dia-

COMPONENTS at give-away pricest
Transistors, Valves, Coaxial Cable,
Electrolytics., Vol Controls, Pre-Sets,
Speakers. Test Meters, Recording
Tapes, Wiring Cable Microphones,
Pick-up Cartridges. Soldering Irons,
Plugs, Sockets, Panels, etc, Send a 3d.
Stamp for full Price Lists, Diamond
(Mail Order)y Products (P.T.) BMC/
DIA, London W.C.1.

PT. VIDEQSCOPE. 5 AE. for
itemised price list. Mullard Transis-
tor Amplifier list. also available,
AJAX ELECTRONICS, 18a Rumbold
Road, Fulham, SW6.

EKCO—FERRANTI U225
L.O.T.s

Perspex housings to suit above
16!~ each. Post Free.

6 at £3. 10, — 12 at £6. 10.

Agents for all Bang & Olufsen items. B. & O.
Beolit. World's Best Transistor Radio
Latest Models now in stock. L.M.S. VHF—
2 tone controls—flywheel tuning-—tuning
indicator—UWUse as Car Radio—Direction
Finder—Béyond comparison at 32 Gns.

BOYLAN ELECTRONICS
Church St.,Warrenpoint, N, Ireland

COMMUNAL AERIALS & COAXIAL RELAY
PRACTICE

Now is the time to get to know more about
Muaster FM/TV Aerial Systems for neighbours
sharing one aerial, etc.,

This book by Gorden J. King gives most of the
answers in thirteen chapters for only 8/«
A MUST for all interested in getting better TV
reception. Also by Gordon J. King:

DUAL STANDARD AND 625-LINE
TELEVISION RECEIVERS

Gives all the latest gen in eight chapterg—
circuits and servicing information for only §fe,

[ TELEVISION SERVICING HANDBOOK }

Now enlarged to seventeen chapters with fault
procedure charts and fault symptom photos,
inciuding new chapters on 625 lines, UHF TV
and Transistor TV lets. 86/8. Post Paid.

egnnoﬁ"’a KING
WDQ North Bom’g:lr.yng.ﬂi: Brizham,

{© Radios-TV Library}

NEW VALVE TESTERS £12.
Molineux, Lowfleld Heath, Sussex,

DIRECT TV REPLACEMENTS LTD.,
targest stockists of TV components in
the U.K. Line Qutput Transformers,
FPrame OQutpu: Transformers, Deflec-
tor Coils for most makes. Official sole
suppliers for many set makers, Same
Day Despatch Service. Terms: C.O.D.
or CW.0O. Send S.AE for quoies.
Day and Night Telephone: GIPsy Hill
6166, 126 Hamilton Road, West  Nor-

STOP!

NEW
FULLY GUARANTEED
LINE OUTPUT TRANSFORMERS
VIRTUALLY ANY MAKE SUPPLIED

BUSH T | EXCHANGE
COSSOR . ... ONLY
DEFIANT .

EKCQ Range ...

EMERSON Range

FERGUSON .. >

GEC. ... ..

HMY, ... ..

K.B. o™ L

PHIL

PYE, etc. e EACH

U225 type ECKO LOPT’s supplied complete
at 40/-, not exchange,

Post andpacking 3/-, C.0.D. 5/,

Please send S.A.E. for any other details.

Delivery in most cases 24 hours, maximum
2 hours.

WITWORTH

Radio & Television Service
Ltd.

26 ALL SAINTS ROAD
North Kensington, London, W.1I.

Tel: BAY 907i. Open all day Mon.-5as. inc.
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THLEVISION TUBE SHOP

We have the following

Unused, Guaranteed Tubes

in Stock now

Aws"zo' 2' RN TN N RN
AW36-80 ................
AW43-80, 88 ............
AW43-89 ................
AW"-’O, ’l L I A ]
AWS53-80 ................
AWS3-88 ................
CI4BM,FM ..............
CI7BM, FM,BM ... .......
CITLM, PM,SM ..........
C21 HM, SM, TM. ......... £7.17.
CMEI402 ................

cMEI’mD |7°3-0'-' LR ‘6 lz
CMEI7O5 ................ £ 7
CME2101 ................
CRM93 .....
CRMI24..................
CRMI41,2,3,4............
CRMIS2,183..............
CRMI71,2,3.............. £&,
CRM211,212.............. £7.1
MW6-2.................. €64
MW22-16................ £4.
Mw!l‘l‘, 14 R R I A} ‘4
MW3s-24, 44 ............
MW“-' R N R A ‘
MW43-64, 69 ............
MW43-80................
MWS3.20................
MWS380................
TOOIA ..........0000n0es
14KP4A, 10K ............
17IK, 172K, 173K. .........
6901A ..............c.l
T201A,7203A . ...........
T04A . .........000c0ens
7401A . ...... . £6. 7.6
TA05A .................. £6.12.8

All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 10/, via B.RS. or

IS'- via passenger train.

TERMS £2 down (plus carriage)

balance £1 per month.

Midland Stockists :—
Amateur Electronics Co.
240 Lichfield Road, Aston,
Birmingham.

Shop Soiled Tubes (unused)
(Subject to Availability)
4in. CRM |41, 2 6716. Others 5716
17in. CRMI71, MW43-69, 43-64
75/-. Pius Carriage. Guaranteed
for 12 months.

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD

LONDON S.W.II, BAT 6859

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

&
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£1.12.6
£6.12.6
£5. 2.6
£6. 7.6
£6.12.6
£5. 2.6
£5. 5.0
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Practical  Television Classified Advertisements

SETS & COMPONENTS

fcontinued)

TUBES. AERIALS. VALVES

U.HLF. asrials. Bands I, 11 & III aerials,
U.H.F, transistorised boosters, 1L.T.V.
noosters, Regunned T.V. tubes, Valves, etc.
New and second-hand T.V. sets, Transistor
Radios and all types of Eiectrical Appll-
ances, Quotations without obligation.
Coaxial ocable, fluorescent light fittings,
all at special prices to the trade and Home
Engineers. 8.A.E. for lat.

G. A. STRANGE

BROADFIELD, NORTH WRAXHALL,
nr. Chippenham, Wilts, Tel, Marshfield 238

“HEATHKITS ' can now be seen in
London and purchased on H.P, Free
Brochure. RECT TV REPLACE-
MENT8 LTD, 120 Hamilton Road,
West Norwood, SE2T. GIPay HIll 8188.

TUBES—FAMOUS MAKES!

MW43/69, AW43/80, MW 16/24, AW43.~'88.
etc. Fully screened, alumlmsed 100%, new
(except glass). Mostly £4.156. (1216 cge.).
LISTS. One Year's Guarantee Card.
We do NOT sell regunned only tubes.

NEW VALVES, 12 monthl guarantct!
BYI00, EYS|, EYB6, PYB), P .

PLBI, PCFBO PCLS2, 30C| Pcas-s "-
PYSOO BYIOO ECHBI, EFB‘? $7/; doz. mixed

FREE lists of valves, tubas, Transformers
by Murphy, Ekco. Pye, atc,
Return of post service.
P, BEARMAN, 43 Leicester Road.
New Barnet. Herts. Tel.: BAR 1934

TV SPARES

Fully Guaranteed Makers Parts.
Teiephone orders sent same day.
Ling Output Transformers

'‘a—Maker's Correct Parts
b—Cheaper Replacement Parts
Bkeo T221.-T33|, T327, TC267; Ferranti
TIC01-1027, b—52/6; a—é2/6., Murphy
U240/250, 726; VY270/28Q, 7976, Pye
V4/7, UT4/UT7, 526, H.M.V. 18-40-9,
62/8. Bush TVS53, b—689/é; 0—796, TVEO,

bueB89/6; 0—99'6. Any other make or
modal supplied.
C.OD. or Price Quoted if required.

Scan Coils: Ekco, Forranti, Pye, atc.,
from 50/, Usaed Parts Available.
Plesase state clearly whether Maker's correct
part (@) or cheapsr repiacement part (b)
required. Ekco-Ferranti plastic housing
avaiiable, 15/~ each.

Free Insurance and Quantity discounts
Callers welcome. Opaen gll day Saturdays
Terms: G.W.O. ar C.0.D. Post & Pack 4'-

TELEVISION CONSUMER
SERVICES LIMITED

Callers:

112 CAMBERWELL ROAD, S.ES

After business hours. Phone: RODney 7917
(Auytophone)

Post Orders to:
8 CRAY PARADE MAIN ROAD
ST. PAUL’S CRAY, KENT
Tel. Orpington 30566

{© Radios-TV Library}
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BETS & COMPONENTS

fcontinued)

A.1. POST FREE BARGAINS. Guaran-
teed reclaimed valves, Send for fall
list to: Dept MO/T, A.l. Radio Com-
panents, 14 the Borough Canter-
bury, keat.

R. & R RADIC & TV SERVICE

44 MARKET STREET

BACUP, LANCS.
Telephone 465

Turret Tuners, sx TY. as removed, 10/~
post paid.

Bush 53 series chassis, in working order
less valves Suitable for conversion to

Continancal reception, £3, with cabinet &4,
including carriage.

SALVAGE VALVES
Testad before despatch

EF80 i'é } PCFBO 4. 2001 §r-
ECLBO 3/« | PCCB4 4. | &F19 46
ECCB2 3 | PLBI 5/- | 0P5 é/6
EYB6 4. ¢+ PYBI| 34| PL36 e
EF9I 2/6 | 30P4 7-1 10PI3 86
30FS 7'6 { 20P4 &6 | 10PI4 S8/
Ui9i & | PY32 6| PLB3 3
14in. 13 Channal TV, untested, 30/,

carriage £J.

17in. 13 Channel TV untested, £2.10
carriage £1.
well packed, only sent at ownsr's risk.

1T7in. P xo Continental typas, tested, 3ood
:ube. £4.108., including carriage, at owner's
risk,

Bargain parcel, v/c, pre-sets, resistors,

condensers, variable assortment of useful

parts, [2/6, post paid. Line trans., Scan

coils, atc. Tubes, Reclaimed, 6 months
uarantae MW43/69, 3776d. incl. carr.
ther types, query first,

S.A.E. with all queriss,

WANTED

NEW VALVES WANTED . . EY51,
EVS88, PL8:, POCS84, PCF80 PCLSB2,
PCL83, PY8!, RI18, 30P18, U325, etc.
Best cash prlces by return. DURHAM
SUPPLIERS, 176 Durham Rd, Brad-
tord 8, Yorks,

SERVICE SHEETS purchased.
HAMILTON RADIO Waestern Road,
&t. Leonards, Sussex,

A PROMPT CASH OFFER for your
surplus brand new Valves and Tran-
sistors. .H.8., Beverley Hoisse,
Mannville Terraoe Bradford 7.

DECCA PROJECTION MODEL 1,000
in working order, Box No. 38,

FOR SALE

EKCO/FERRANT!, L.OT. S8hrouds,
sample 14/., 3 for 30/-, C.W.O. Send
for full lLists to DIAMOND (Mail
Order( PRODUCTS, Nepi. P.T. BMQ/
DIA, London. WO,
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FOR SALE

fcontinued)

the price of one).
-difficult fringe areas.

UHF 625-line aeriala.
plug between aeriale and set and switch on.

Yoltage Gain (boost).

FM BOOSTER. Bame price and boost.
UHP BOOSTER. For BBC2 97/6.

THE TELEBOOETER iy the ondy one ol its kind currently available.

printed ctreuit booster for both BBC and ITV channels without switching (two super amplifiers for

Pulls viewable pictures out of background grain.

Allows the use of indoor aerlals, thereby waking chimney room for the new
Works up to f sets from one aerial system. No mains connections, Juast

Fully self-contained. Ideal for DX television.

SPECIFICATIONS

Channels. Any one ir Band 1 ¢1 to B) plus anyv one in Band [Il (6 to 13).

Typical 18dB (8 times) Band 1, 14dB (5 times) Band [IT.

Noise. Approximately 50% better than valve VHF turret tuner.

Power. Ever Ready PP3 battery, approx. 1mA consumption only.

Price: 78/6 with battery (Post und Packing 2/6 extra).

Manutactured by: TRANSISTOR DEVICES LIMITED,
BRIXHAM,

Very low-noise, transistorised

Makes viewing possible in

sState BBC and ITV channels required.

Devon. Tel. 3526

ALL TYPES of TV/FM aerlals avail-
able; eg. BBC/ITA 145, 35/-; BBC
x 34/«; TTA 3 ELE 21/-; ITA 5 ELE
2/-; UHF BBC/ITA II 8 ELE 33/-;
UHF BBC/ITA II 14 ELE 39/-; M
3 ELE 29/-. All outdoor types, price
includes mounting clamps and
postage. — J, R, . BAKER, 35 St.
Mark’'s Road, Windsor, Berks.

VALYE CARTONS at keen prices.
Send 1/- for sample and list. J. & A.
BOXMAKERS, 76a Godwin Street,
Bradford 1.

1,000 TELEVISIONS, all makes from
£3 working, 10/- not. Callers only,
g till 6, Including Sats., 39 White-
horse Lane Stepney, London.

Hammer Finish Paint, The modern
finish for electronics, can be brushed
or sprayed. Blue or Silver, 240z, tins
3/6, 4 pint 7/6, 1 pint 15/.. Post 6d.,
on any order. Amazing results, Try
some! ‘Trade supplied. FINNIGAN
SPECTIALITY PAINTS (PT), Mickley
Square, Stocksfield. Northumberland.

SERVICE SHEETS, approx 157, TV,
radie, tuners, record changers etc.,
£3 10s. the lot. FRED HUGHES, 128
London Road, Preston.

METAL RECTIFIERS

RECTIFIERS—CONTACT COOLED

14RA1282 (FC101) type 250 v., 2650 mA,, 13/8;
12RA1283 (F(31) type 250 v., 300 mA., 17,‘8;
350 maA., 18/8; ECI, 13/-; FDllG 7]6.

RECTIFIERS==FIN TYPES

Fquivs. for RM4 18/8: RM5 17/6; 14A989 18/6;

14A86 10/6; 14A97 11/6; EX2 15/- EK6 15!-:

14A949 19[- LWI5 19/«; ©L.W7 18/-;

144100 19/-, Fwiav. 1A 5/, BA T, 4A 10/8,

A 1378,

BILICON TV 7/8, or with inwtr.

condenser, 8)-,
T. RS trom 88/-.

gtamped envelope for full latest selection and

bargain offers in cheap meters and car radio.

Under £1 P, & P. 684, over £1 Post Free,

NO C.O0.D.

DURHAM SUPPLIES

176 Duwrbam Rosd, Bradford 8, Yorkshire

resistor,

BUSINESS OPPORTUNITIES
IF YOUR ARE A BSelf employed TV

Service Engineer wishing to increase

yuur profits by at least 25% and
receive free technica! information

send s.a.e. for details to Box No. 36.

January, 1965

FIRST-CLASS RADIO

'AND T/V COURSES...

GET A CERTIF!CATE !

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

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

SUCCESS OR NO FEE

‘Write now for your copy of this

invaluable publication. It may well

prove to be the turning point in your
career.

FOUNDED 1885—OVER
150,000 SUCCESSES o]

CHAMBERS COLLEGE
(incorp. National Inst. of Engineering)

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

BBC2 (623 LINE) TV AERIALS

l-:X’l‘ER\‘AL MAST
MOUNTING  ARRAYS
9 element 45[-' 11 elemént 55/~;
14 element 82/6
WALL MOQUNTING with CRANKED
ARM, 9 element 60/~ 11 element 87/3
14 element 75/-, CHIMNEY ARRAYS
with LASHINGS, 9 element 72/-; 11
element 80/-; 14 element 87/8, LOFT
ARRAYS, 7 element 32/8; 11 element
with TILTING ARM & 4 ELEMENT
GRID REFLECTOR @82/6: 14 element
ditto, 70/-, Co-ax. Plug-s 1/3. Low Loss
Co-axlal Cable. 1/8 ¥

BBC - ITV - F.M. AERIALS

B.B.C. (BAND 1I). Tele-
%clonic loft 21/-. External

LT.V. (BAND 3). 3 Ele-
ment loft array
Element 35/~. Wall mount.-
ing, 3 Element 385/-. 5
Element 45/-. ,
COMBINED B.B.C./LT.V.
Loft 1+3, 41/8; 1+5, 48/9.
Wall mount.ing 1+3, 568/3;
1+5, 63/9. Chimney 143,
63/9; 1+5, 71/8.

F.M. (BAND 2), Loft S/D, 12/8. ‘'‘H"
30/-. 3 Element, 52/§. External units
available, Co-ax. cable 8d, yd. Co-ax,
plugs, 1/3. Outlet boxes, 4/8. Diplexer
Crossover Boxes 12/8. C.W.O. or C.0.D,
ﬁ 1;’ 3f-. Send ¢d. stamps for fllustrated
sts.

K.V.A. ELECTRONICS (Dept. P/T.)
3b, Godstone Road, Kenley, Surrey
CRO 2527

KEY BOOK paperbacks

HI-FI
AND AUDIO

by A. T. Collins

Maodern {esigns for the Amateur
Constructor. High Sensitivity Ampli=
fier, Two-valve Pre-amp and Equaliser,
Mains Gramophone Amplifier, Out-
put Transformers and Loudspeakers,
Crossover Networks for Loud-
speakers, Seven-watt Quality Ampili-
fier, Five-valve Stereo i Amplifier,
Design for a Bass. Reflexpy Cabinet,
Radiogram Cabinet Design, etc.

SIMPLE RADIO
CIRCUITS

by A. T. Collins

A Complete ‘Build-Your Own Radio’
Guide. Simple Mains Short Wave
Receiver, Medium Wave Transistor
Receiver, Dual Wave One-valver,
Broadcast Bands Receiver, Two-valve
Short Waver, Amateur Bands Hybrid,
Transistor Superhet Tuner, Battery-
operated Short Wave Converter,
Five-transistor T.R.F. Receiver. Four-
valve Superhet Portable.

3s. 6d. FROM ALL BOOKSELLERS

. of, in case of difficulty, 4s. by post from
George Newnes Ltd., Tower House, South-
ampten Street, London, W.C.2.

NEWNES

{© Radios-TV Library}
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RE-VIEW!

REBUILT TUBES!

You’re safe when you buy from

heater.

breakage.

Each tube is

* % o %

know-how.

television tubes.

SURREY.

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

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

delivered free anywhere
in the U.K. and insured on the journey.

Each tube is rebuilt with experience and
We were amongst the very
first to pioneer the technique of rebuilding

RE-VIEW ELECTRONIC TUBES

385 LONDON ROAD, WEST CROYDON,
Tel. THOrnton Heath 7735

YT} a"

HERE

IS WHAT YOU
PAY:

12in. ... .. £4.10.0
i4in. .. ... £4.15.0
I5in. ... ... £5.0.0
17in. ... ... £5.0.0
19in. ... ... £5.10.0
2lin. ... ... £7.0.0
Cash or cheque with

order, or cash on delivery

—Discount for Trade—

BBC2. TV, RADIO & TAPE REC. SPARES

UHF 625 BBC2 complete modification kits, tuner, IF and T.B.
panels, fittings and circuits. Or tuners and IF panels separately, also
aerials, send for free lists.

TV SIGNAL BOOSTER UNITS. Sensational gain all stations,
trans. plug-in types, LABGEAR BBCI,ITA or BBC2 £3.15.0, PERDIO
BBC2 £3.10.0. Post free.

LINE OUTPUT TRANSFORMERS. All popular types avail-
able brand new, exact replacements fully guaranteed. A selection
which can be supplied:

PHILIPS 1768 to 17TGI00 etc., STELLA
B&17 to 1007, erc. ... L 9RI6 L LOTs
EKCO 221 to 331 {U25 types ... 4816 M
FERRANTI 100! to 101t {U25 types) ... 481§ | Avallable bor
EKCO FERRANT! (U26/perspex types) ... 62/6 | Alba  Peto
FERGUSON 406 to 606 etc., 65/6; 306, 308 4816 | Cogsor Scott
PHILCO 1000, 1010, etc. 65'6. MARCONI ' Decea Pilot
VTI57 ete. ... .. 6516 cLh pan
HMV 1840 to 1854 6B/-; 1865 to 1869 48161 . [
B. ynatron
1870, 1890 ... ... 6516 '
SOBELL TS17, 346, 48/6; 17] etc. McM MI7 Invieta Regentn.
etc. ... ... 676 Pam  Ulira
PYE ali types available V4 to V700 ete. from... 5476 | Emerson Ete.

Postage and Packing for above L.O.T.s 3/-. C.O.D. 2/6 extra.

Y% Also available for all sets %

SCAN COILS. Frame o p frame osc. transf., width/linearity

coils, sound o p transf., mains droppers, control knobs, dual vol.

centrols, line osc. trans., resistors, condensers, etc.

TWNER UNITS. Fireball, Pye Miniature, incremental, turrets,

channel coils, technical replacements service available,

C.R.T.s Rebuiit by long est. Nat. Co., New guns Guar. I2 months,

Mullard, Mazda, 147, 17°, £4.5.0; Brimar, Emiscope, £4.15.0, 21",

£6.10.0, 110 17/6 extra, carriage 10/-,

TAPE REC'CHANGER. Drive Belts, Heads, Pinch Wheels,

Idlers, Motors for most British (incl. WALTER) and some foreign

makes.

SALVAGED COMPONENTS. Large selection for popular

models, clean, serviceable condition, turrets, transformers, etc.

ENQUIRIES invited, prices by return, C.0O.D. despatch available.

MANOR SUPPLIES

64 GOLDERS MANOR DRIVE, LONDON, N.W.11
{Callers: 589b, HIGH ROAD (nr Granville Rd), N. Finchley
MN.12). Open all week incl. Sat., HIL 9118 (Day) SPE 4032 (Evg.)

VALVES SAME DAY SERVICE

NEW! TESTED! GUARANTEED !

sETs TR, 183, 1'T4, 334, 3V4, DAFSI, DFYL, DKO1, DL92, DLY4: et
of 4 for 18-, DARFYG, DFYG, DEYG, DLSG: 4 for 2386,

78 7R7 8/- HUC9)  68/9 BCLSG  9f- POY7 8/8

8/6i705 HO DIFER 8/- EF39 319 POUS4 9/6

T 83 T8 76 hroL 2/8 KF41 8/8 P({ 184 5/-
8/-1TH7 5/9 DF9G  Bf- EF42  4]8 PUFS0 4/8

4/9:7Y4 8-l bH7G  3[6|EFS80 43 PUEs2 8/9

39 12ATG 43 DT 3{6 EFS3 5] ICITRY 3/8

216 12AT7  3/8, DH&I 12/8/EF86  6/8:PCFRS 8/6
18/6/12AU7  4/8!DK32 8/~ EFS9 48 PCFRO5 8/6
6/9/19AX7T 4/8IDK9L  4/9'BFSL ]8I PCLR2 ¢ 9/~

; 410 12KTUT 4/8IDKO2  6/9 B2 2/8/ PCLA3 L 12f-
And 49 12KBGT 8[8IDKYG  B/8 BIFI83 7,’611'(‘1,34 7161861 15/8
EAYE 5/6 12Q7UT 4/3iDL33 713 BL38  11/8/PCLS5  8/6: 14020  5/9
AUSME  4f8 |9BGOG B/8IDLSS  B/9 K141 7RI PEN A4 B/6'UABI S 5/9
SYSGT 5= 2011  12/6/DL92  4/8 ELs4 4/l PENB417/8 U AFe2 8-
LVATH 4--2074 13/6|D1S4 58 ELYS 5/8/ PENISE 96 UBC41 §/8
SALS 2f-20P3  11{9, LY 6/-|EM34 7lllj PEN3520  UBCSL 7/8
BAQ5  6/-1UBLEGT 4/9° EABCRO 8/-|EMB0 /3] 15/- UBF80  6/=
GATH  3/6/30CI% 9/ EAF42 8/ EMRi  7/3PENIVA  UBF3v 6/9
HBAG e,l-}:snb‘l,l /8 K191 2/-|EM84 83| 12/6° U84 §f-
#BEG  5/83{30L15 8/8 EBC33 &f- EMR7 7/~ PEN36C  flicess 8/9
GRGEG 12/6130P4  13/6 EBC41 73/ KYS5!L 8/~ 15{- UCTFR0 816
GBHG  5/-30P19 13/6 KBFx0 @6/~ EYSs 5/ PLic 88 UCH42 7/8
136 5/8.30L1  B/-EBFx3  7/8 EZ40  BJ6| L8] - UCTIRL 816
BE13 378300 L1310/ EBFsy 8- KZ4d TG PL8E 51810 CLE2 78
6114 PLI412/8/ EBL2] 10/6 EZR0 4/~ P13 5/- UC LSy 8[3
617G 5 14/-110040  6/9 BZKL 4/6 P L34 5/0 U R4t 3
BT SGT BIBIKCCRL 819 FW45008(3: PX2s 9. UFe2 449
4[-1353440T 411 BOCH2 419 GZR3 14/6iPY s 9= U Fry 8/3
453K 1T B8 KCCRS I-GEST 89 PY33 8- 14} 7i-

718 ALV P2 TBOCRE 63 KT32  5/-:PYS0 5/3UL44  15/-

9/8 12/8 BCOSS 818 KT76  B/-PYR1L 59 ULS4  6/3

4/9 AZ31 B/8' BCIR0  6/3 MIM1400 15/« PYS2  5/-UET 8/6

719 By 4/8 BCFR2  6/3 MULY B/ PYS3 5/ UY2 -

©OB[- CUNBA 129 KOIRG 10/8, MVS/PEX B PYSS  7/3 UY4L 49

819 ClLis 9/8 BOH3s  8)- 12/8iPYso0 6/8 UVss  5)-

i 3P CYI 12/8 KitH42 83INI# 4/10i T2 9/8 VP4R 12/6
GVGUT B8 DACS2 B3 KCHSI  8f-|NI108  16/6ITH233 7/ W76 316
65X 4 3/9 DAFSI  3{9 ECLN  8/3|0D3 418 125 8/8 Wiy 216
BX5GT  G/6DAKYG 8- BOLE2  Fi-1 095 819 1726 8/8. Wi2u 1676

READERS RADIO

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

Post il per valve extra, Any Parcel Insured against Damage in Transit G4 extra.
Any (CLOD, Pareel 473 e xtra.

{© Radios-TV Library}
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The New famil
encyclopaedia

January, 1965

y

A NEW SIZE AND NEW LOW PRICE

This is the biggest Book Value of the year! A Complete Encyclo-
paedia . . . of 2,000,000 words . . . cleverly arranged in only
4 volumes. For only 210/-.

How is the price possible when Encyclopaedias can cost as much
as £75 or more? First, because the work is concise—not a wasted
word. Second, because the fewer volumes the lower the price-—
binding a lot of volumes is expensive. And third, because a huge
print has been ordered which cuts costs enormously.

A COMPLETE A to Z LIBRARY OF KNOWLEDGE

Everyone needs a good Encyclopaedia. How many times have you wanted
information quickly—for business, for your social life, to help a neighbour,
answer your children’s questions, give you background to the news? The
possession of an Encvclopaedia is a necessity to-day.

Enjoy Newnes FAMILY ENCYCLOPAEDIA without spending a penny
to buy it. Newnes bree Examination Service enables you to see it quietly
in your own home. In this way you prove its astounding value. Send no
money . . . Complete coupon below and post to-day!

E SENT BY PosT FOR YOU TO STUDY

AT LEISURE
If under 21 vour father fills up coupoi, If married woman,

I To: Georse Newnes Lid. husband fills it up.
15-17 Long Acre N
I Full Name . .
I London W.C.2 (BLOCK LETTERS) (Mr., Mrs., Miss)
Pleiss st Newnes Adddress
l FAMILY  BNCYCLO- ‘ The address on fett is -
l PALEIMA without obliga- My Property ‘ ‘E
tion to buy. o 8 dayw 1 !

will retarn it or post only Qccupation Beated unfurnished |
L= deposit, then b=

]

i

I monthly for 20 menths, Signatire . e e e o Y Furnished Aecom. | |

paying £10. 10= in ali. (Mr. Mrs., Misy) | ‘
I Cash in 2 daovs €l Ths (FE)591I078 jfemuurary Adqu’.&rs I

L-————_ﬁﬂﬂ—--———ﬂ——-_———

Parents’ Home 1

{© Radios-TV Library}
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Just a few of the 17,500 subjects in
Newnes FAMILY ENCYCLOPAEDIA
which will fascinate you—and all
PRACTICAL TELEVISION readers.

PHYSICS. PROPERTIES OF MATTER.
ENERGY & RADIATION ATOM. ELECTRI-
CITY. HEAT. LIGHT OPTICS. MAGNETISM.
NUCLEAR ENERGY. RADAR. RELATIV-
ITY. EYE & VISION. MICROSCOPE TELE-
SCOPE. THE MANY-SIDED THEME OF
PHOTOGRAPHY.

Every subject is presented in easy-to-under-
stand form. Every illustration is of practical
value—providing additional factual matter.
Many tables and graphs are of particular
value to schoolchildren. Prove this to-day by
fFree Examination for 7 days.

@ 2,000,000 words
@ Over 3,000 pages

@ 2,564 illustrations and colour
plates

@ Nearly 18,000 subjects
@ Complete Global Atlas
@ Attractive binding



