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REBUILT TUBES!
You're safe when you buy from
RE -VIEW!

*

Each

7C

Each

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

HERE IS

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

*
*

121n.

14in.

Each tube is delivered free anywhere
in the U.K. and insured on the journey.

15ín.

17in.

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

RE -VIEW ELECTRONIC

19in.
21

TUBES

.

f
I

COLOUR

Polished walnut veneer
with elegant glass fronted

cocktail

compartment,
padded position for twc
10in. elliptical speakers.
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storage

TELEVISION

space.

Width

35}in.,
Depth
gn. extra.

14;in..

SCHOOL

Other models. Send
for free list.

-

DAYLIN ELECTRONICS ANNOUNCE A
CORRESPONDENCE COURSE IN THE THEORY
AND PRACTICE OF COLOUR TELEVISION

TRANSISTOR
CHASSIS D.I
59,1
6 Transistors, LW/MW,

Telescopic Aerial. Brand
New. Famous British Manufacturer (LESS SPEAKERS). P. & P. 4/6.
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size
9," 6)- 31". P. & P. 4/6. Similar cases in plastic 7/6.
TRANSISTOR CHASSIS D2 59/6.
8 Transistors, LW MW. Brand New. Famous Manufacturer.
(LESS SPEAKERS 1011). Dra. 91" S". P. & P. 4/6.
17ín.
£11.10.0
19in. SLIMLINE
FERt.,USON 24cns.
FREE

TWO-YEAR GUARANTEE
EX -RENTAL TELEVISIONS

--

ILLUSTRATED

_

LIST OF TELEVISIONS

17"-19"-21 "-23"

WIDE RANGE OF MODELS

_-

SIZES AND PRICES
DEMONSTRATIONS DAILY

TWO-YEAR
TUBES

GUARANTEED
REGUNNED
171n.-89/6 21m.

and all SLIMLINE TUBES 99/6.
Exchanged Bowls.
Carr. 10/6

I

EX MAINTENANCE
TESTED TUBES
7in.-35/- Carr. 5;'- (not slimlinc)

A series of 10 lessons dealing in detail with:Colour mixing, the PAL colour system, colour receivers, decoders, IF circuits, time -bases, convergence, waveforms, set-up
procedures, test equipment, fault finding, typical circuits.
This course is designed for engineers who will be called upon
to service colour television receivers within the coming months.
Expert guidance throughout the course. Test questions with
each lesson. Model answers supplied. Terms available. Certificates awarded.
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DAYLIN ELECTRONICS LIMITED
32 PARKSTONE DRIVE
SOUTHEND-ON-SEA, ESSEX
Please send, without obligation, details of your colour

-

NAME
ADDRESS

DUKE & CO. (LONDON) LTD.
621/3 ROMFORD ROAD, E.12

Fee for the complete course 10 guineas.

television
_

01-478 6001-2-3

£7. 5.0

Old Tubes Purchased

COCKTAIL STEREOGRAM CABINET £25
.,

£4.15.0
£5. 0.0
£5. 5.0
£5. 5.0
£5.15.0

Discount for Trade

LONDON ROAD, WEST CROYDON,
SURREY.
Tel. THOrnton Heath 7735

.=

in.

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

Cash or cheque with
order, or cash on delivery
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WHAT YOU
PAY:

1

j

BIG REDUCTIONS OF LINE OUTPUT TRANSFORMERS
AL BA 655,655,77/6.
DYN ATRON TV30, TV35 40/-, TV36 56/6.
EKCO T231, T284, TC267, T283, T293, T311, T326, T327, T330 40/-. TM B272
68/6. T344, T344F, T345, TP347, T348, T348F, TC347, TC349, TC356,
T368, T370, TC369, T371, T372, TP373, TC374, T377A, T380, T380F,
T381, T382, TC386, T393, T394, all at 70.'-.
FERGUSON 306T, 308T 40/- each. 406T, 408T, 416, 436, 438, 506, 508
516, 518, 536, 546, 604, 606, 608, 616, 619, 636, 646, 648, 725, 726
727, 3600, 3601, 3602, 3604, 3611, 3612, 3614, 3617, 3618, 3619,
3620, 3621, 3622, 3623, 3624, 3625, 3626, 3627, 3629 £2-16-6.
FERRANTI T1001, T1002, T1002/1, T1004, T1005 40/-. T1023, T1024,
T1027, T1027F, TP1026, T1057, T1057F, T1058, T1061, T1063, T1063F,
T1068, T1068F, T1071, T1072 70/-.
G.E.C. BT302, BT304 62/6.
H.M.V. 1865, 1869 40/-. 1870, 1872, 1874, 1876, 1890, 1892, 1894, 1896
56/6.
PILOT PT450, 452, 455, 650, PT651, P60, P60A, P61 82/6.
PHILCO 1962, 1967, 1967M, 1019, 1020, 1021 82/6. 1029, 1030,
1035, 1036, 1040, 1050, 1060 82/6.
PYE V200, V400, 200LB, 210, 220, 300F, 300S, 310, 310S, 410 55/-. 11 U, etc.
Please state part No. 60/-.
ULTRA 1770, 2170, 1772, 1782, 2172, 1771, 2171, 1775, 2175, 1774,
2174, 1773, 2137, 1980c, 1984c, 100c, 200c, 2380, 2384, 1984, 1985,
1986, 1980, 1980a, 1780, 2180, 2181, 2183, 2182, 1781, 1783 62/6.
LINE OUTPUT TRANSFORMER INSERTS
BUSH TV53, TV56, T57, TV57, TUG58, M59, TUG59, TV62, TV63, TV66,
TV67, TUG68, M69, TUG69 27/6.
EMERSON E700, E701, E704, E707, E708, E709, E710, E711, Portarama 32/6.
FERGUSON 204T, 205T, 206T, 214T, 2351, 236T, 244T, 245T, 2461 30/-.
FERRANTI 14T2, 1473, 14T3F, 1474, 14T4F, 1475, 14T6, 17K3, 17K3F,
1773, 17T3F, 17K4F, 17K6, 17SK6, 1714, 17T4F, 17T5, 17T6, 211(6,
21 K6V 32/6.

CTA T118, T119, T120 40/-.
K.B. PV40, MV100, OF100, PV100, NV40, N F70, OV30, QV10, QV30 32/6 pair.
PETO SCOTT 1416, 1418, 1419, 1422, 1423, 1716, 1719, 1720, 1722, 1723,
1724, 1725 29/6.
PYE V4, V7, VT4, VT7, CTM4, TCM7 40/-.
REGENTONE 10-4, 10-6, 1017, 1021, 301-. T176, TT7, 191, 192 32/6.
R.G.D. Deep 17, The 17, 600, 590 32/6.
Guarantee. Post and Package 4/6. C.O.D. 6/-.
All new components inserts are guaranteed for three months from the date of
invoice subject to the breakdown being due to faulty manufacture or materials.
I
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D. & B. TELEVISION (Wimbledon) LTD
131
01

KINGSTON ROAD, WIMBLEDON
540 3513 S.W.19 01 540 3955

Learn at home...
First Class Radio
and TV Cases

eg'eta
tif
ate,/
After brief, intensely interesting study
at home in your spare time
YOU can secure a recognised qualification
or extend your knowledge of Radio and TV.

-undertaken

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 provides first rate postal courses for Radio
Amateurs' Exam., R.T.E.B. Servicing Cert.,

C. & C. Telecoms., A.M.I.E.R.E. Guide also
gives details of range of certificate courses
in Radio/TV Servicing. Electronics and other

branches of engineering,

Satisfaction or Refund of Fee'.

publication. It may well prove to be
turning point in your career.
Founded 1885
150,000 successes

Please complete order form
for your Service Sheet to
be sent by return. To;

Make

Model

Radio' TV

OAKFIELD
ENTERPRISES
LIMITED

CHAMBERS COLLEGE
(Incorp. National Inst. of Engineering)

(Dept. 844V),

30 Craven

Street

Strand
London WC2

El'C83
El'H35

384

4 3
2 9
5 9

3V4

516

EC1181
ECL80
ECL82
ECL83
ECL86
EF39
EF80
EF85
EF88
EF89
EF183
EF184
EH90
EL33

5/3

EL41
EL84

9/8

185

1T4

616

6AQS

416

6F13
6L18

6/-

s.a.e.

Address

30PL1
CCH35
DAC32

DAF91
DAF96
DF33
DF91

DF96
DK32
DK91
DK96
DL33
DL3S

DY87
EABC80
EBC41

EBF80

3/7/10/8/9

1218

111-

11/-

12/8
9/9
8/9
418
8111
7/6

2/9
5,11

131142

EM81
EY51

EY86

7/8

E5811

819

KT6I

5/6/6
4/9
5/9

5/6
8/9
5/6
5/6
6/8

8/5/9

6/-

EMI
V78

PC97

PC900
PCC84

PCC89

PCCI89
PCF80
PCF82
PC'.F801
PC1,805

4,9
818
9/9

6/3
618

8/9
7/9
3/6

4/9

5)6/3
4/9
816

6/6
6/6
8/3
418

6/8

PCL86
PFL200
PL36
PL81
PL82
PL83
PL84
PL500
,PL504
PY32
PY33
PY81
PY82
FY83
PY800
PY801
.R19
U25
U26
U191

819

UABC80

3/9

UBC41

8/-

l'AF42

4/6

UBF89

8/3

UCC84
UCC85
UCF80

14/6
7/9

8/-

5/9
10/8
9/6

8/3
811218
913

UCH42
UCH81
UCL82

6/9

UCL83
UF41

5/9
718/9
6/9

UF89
UL41

ECC81

8/9

GERALD BERNARD
I enclose remittance of
(and a stamped addressed envelope)

7/519

8,6

6;12 8

13;3
911
916

4/9
5 3

6/6

68
616

12/9
10/9

10/6
819/8
7/6
6/6
7/9
81-

819/6
6/3

71-

8/9
9/6
5111

8/9

519
UL84
PCL82
8/8
UY41
PCL83
819
813
7/8 UY85
4/8 PCL84
ECC82
Pontage on 1 ialve 9d. extra. On 2 valves or
parcel
valve
extra.
Any
postage
d.
per
more,
insured against damage ln transit 6d. extra.

EBF89

()thee address, no callers.

with enquiries please.

MAIL ORDER ONLY
(July PT.).

20F'2
30C18
301,1.1
30P4
30P19

DY86

From

Holborn, London,

E.C.I.

Guaranteed Set Tested
24 HOUR SERVICE
PCL85
4!9
5:- Et'C83

IRS

DL94
DL96

List
1f list is required
available at
indicate with X
2/- plus postage

148

NEW VALVES

DL92

1968

the

-Over

12K80T

4/- each plus postage
We can supply Trader Service Sheets and Manufacturer's
Manuals for most makes anti types of Radios and
Television and Tape Recorders

of

Write now for your copy of this valuable

5340

TRADER SERVICE SHEETS

together with

particulars of our remarkable terms

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON N.16
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Nearly 1,100 Circuits & Diagrams plus full repair data for

800 POPULAR MODELS
1968 RIGHT BACK TO 1965

Radio & Television Servicing
BIG TIME -SAVING REPAIR LIBRARY TO
STEP UP YOUR EARNINGS
Now off the Printing Presses-a great new edition of RADIO

& TV SERVICING, to save your time, to boost your earning power. Packed with CIRCUITS, REPAIR DATA and vital information, it covers all the popular 1965-68 TVs, Radios,
'Grams, Record Players and Tape Recorders-including
latest data on COLOUR TV. Thousands of sets of previous
editions sold. Now you can examine this big NEW edition free for a
week. 3 handsome volumes-over 1500 pages written by a team of
research engineers-there's no other publication like it. Speeds up
repair work for year after year. Hurry
DATA AND CIRCUITS
-send no money-simply post the FULL
FOR REPAIR OF
coupon below
There can be no
TELEVISIONS including
reprint once stocks are sold and
there's absolutely no obligation to

CIRCUIT
DIAGRAMS
t

ip
Gl

...

MR

R17

Mh/V/Ln
C13

buy under this free

.6

T2

trial offer.

DATA FOR ALL THESE MAKES
Aiwa, Alba, Baird (including colour TV), Geogram, Beolit, Bush, Carousel Cossor, Dansette,
Decca, Defiant, Dynaport, Dynatron, Eddystone,
SERVICING

PRINTED PANEL

DIAGRAMS

Elizabethan,
Ever
Ready,
Ferguson,
Ferranti, Fidelity, G.E.C. (including colour TV).
Ekco,

í

'nI

A. tJ
71.

ix

ro.)is

,o1

1

Rbl,
.Ìrn.C:it9

SPa 1an VIiG

ni

¢<

COMPONENT
LAYOUT
DIAGRAMS

Grundig, H.M.V.,
Kolster-Brandes, Hitachi,
Invicta, McMichael, Marconiphone, Masteradio,
Motorola, Murphy, National, Newmatic, Pam,
Perdio, Peto -Scott, Philips (including colour
Radiomobile, R.G.D.,
TV), Portadyne, Pye,
Radio, Sanyo, Sharp, Smith's
Roberts'
Regentone,
Radiomobile Sobel! (including colour TV), S.T.C., Sony, Standard,
Stella, Stereosound, Teletron, Thorn, Trans Arena, Ultra, Van Der Molen,

World Radio.

DEVELOPPLUS
LATEST
MENTS IN RADIO AND TELE-

DRIVE -CORD

DIAGRAMS

-VISION

-

Tuners,
Integrated
The
Stereo Multiplex Broadcasting
Zenith, -G. E. System: Receiver,
Decoder and adjustments, Aerial,
etc. Colour TV Receivers, Colour TV
Test Card F, Servicing Transistor
Equipment, Chemical Aids to Servicing, Batteries and Rechargeable Cells,
Sound -on -Sync., Double Line Sync.,
Silicone Transistors, etc.

Including

IT'S YOURS BY
ON 7 DAYS'

RADIOS, RADIOGRAMS
CAR RADIOS

RECORD PLAYERS
TAPE RECORDERS

Over 1500 Pages
packed with circuits, component layout diagrams,
printed panel diagrams,
tables and waveform graphs
Handsomely bound in rich
maroon and gold.

Buckingham Press Ltd., 18-19 Warren Street, London, W.I.
Please send Radio and TV Servicing. 3 volumes, without
obligation to buy if you accept my application. I will
return the books in 8 days or post:
Tick Cl) C. Full cash price of £12, or
here
[I 15i- dep. and 16 monthly payments of
you are under 21 your father nnat Jill up coupon.

If

Full Name
(Block letters)
Address
Please tick

POST

DIAGRAMS

FREE TRIAL
Absolutely no obligation to buy

/q

here

The address on left is
Myf our property^

County

Rented

nfumishedLI
Furnished

Occupation

BLOCK

IV

COLOUR

1

Si nature

Mr

-Mrs
J Miss

Credit price £12 15s. For Eire & N.1. send
£12 with coupon. Elsewhere overseas add
RV3 3691
10-p. & p.

accomL]

Temporary

addrüs0
I n 00110

al me above

please answer here

Practical Television
Time for

a

Change?

IN

A FEW weeks' time those concerned professionally in radio and TV will begin the
annual pilgrimage to the indepedent private
exhibitions staged in London by the manufacturers.
And we are more certain than ever that the whole

set-up is wrong.
First, we still bemoan the gradual erosion of the
old national shows at Earls Court to the stage where
not enough exhibitors were left to make a reasonable display. The chance this year to show off
colour TV with a fanfare to the public is a wasted
opportunity.
Secondly, although set makers appear in one context content to go their own ways, they remain
stubbornly insistent on maintaining the old traditional " show time period " for their trade exhibitions. This is a relic of the past which ill fits the
get -with -it image the manufacturers like to broject.
An August show time was ideal when the public
could click through the turnstiles. It is far from
ideal for trade-only shows. In the past, set makers
have been caught on the wrong foot more than once
-either by overproducing and creating an unsaleable stockpile or (as recently experienced) underproducing and arousing frustration and suspicion in
retailers and public alike.
Dealers place their orders at the radio shows. By
then set makers have decided on their production
runs and this necessarily involves a good deal of
" guesstimation " since the bulk of orders have not
yet been placed. In order to stock their shops with
new models in time for the peak buying months
dealers must receive the goods quite quickly for
optimum sales or face the prospect of waiting while
potential customers pass by.
Now that the shows are not trying to meet the
conflicting requirements of trade and public why not
move them to the Spring? Dealers could then place
orders knowing that by the time supplies start coming through the peak buying season will be approaching instead of receding. Set makers would have
more leeway to plan production and a firmer basis
on which to anticipate sales.
This more effective and efficient arrangement might
even (happy thought!) encourage set makers to get
together and run a public exhibition in the Autumn
to back up the business done in the Spring!
W. N. STEVENS, Editor.
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TELETOPICS
SONY PRODUCE REVOLUTIONARY COLOUR TUBE

THE

Sony Corporation of Japan have recently announced a new
1 type of three -beam, single -gun colour TV display tube.
This new tube, named the "Trinitron ", is claimed to be based on
entirely new concepts to either the Chromatron or Shadowmask
colour tubes, and the Japanese claim that the new techniques
provide brighter pictures while the single gun idea may substantially
reduce production costs.
Sony Co.'s engineers say that the new system employs a single
electron gun that emits three electron beams simultaneously, making
them converge on systems of two large diameter electron lenses
and two electron prisms. The large diameter of these lenses is
said to result in much more brightness and sharpness of picture.
A technique of colour separation known as
aperture grill "
has been developed with the co-operation of the Dainippon Screen
Manufacturing Co. of Kyoto, Japan. This aperture is said to
ensure better transparency and so help improve the brightness of
the picture.
Also claimed is the fact that the new display system is relatively
simple to set up and converge. There is the prospect of a colour
receiver fitted with a 13in. Trinitron being on the market in Japan
later this year.

Royal Television Society Awards

THE Royal Television Society awards for 1968 were presented at
the Society's annual ball at the Dorchester Hotel, Park Lane,

London, recently.
The photograph shows from left: Aubrey Buxton, who received
the Society's Silver Medal for outstanding artistic merit behind the
camera for "Survival" for Anglia Television Ltd. C. B. B. Wood,
Head of Television Section, Physics Group, BBC Research Department, who received the Geoffrey Parr Award for his team's outstanding work in improving the quality of reproduction by television
of colour film.
Alan Whicker who received the Society's Silver Medal for outstanding artistic merit in front of the camera in " Wliicker's World ".

TV

Societies announce closer ties

THE Royal Television Society
in London and the German
Television Society in Darmstadt
will in future work closer
together to provide an exchange
of knowledge between their members and
more active cooperation at conventions and
exhibitions in Europe.
This move was announced
recently by the Royal Television
Society in London. The aim of
the association between the
Societies is to strengthen the link
between
West German and
British television industries.
Commenting on this, Dr.
Walter Bruch, Chairman of the
German Society, said 'The Royal
Television Society with its worldwide reputation was taken as an
example when we formed our
own Society in 1952. Already a
very friendly relationship exists
between our two societies and we
welcome the opportunity to
extend the exchange of knowledge, and to increase active
participation in Society events.
Television has gained a very
important place in our modern
life. In view of the many outstanding achievements and contributions scientists and engineers
in the United Kingdom have
made to the development of
television, this new closer contact
will
certainly
enrich
our
activities. We are very honoured
by this move.'
Newton (Northumberland)
BBC -2 Relay Station
THE BBC has placed an order
with Bewley &
Scott
Limited, of Gateshead, for the
construction of the building for
the Newton BBC -2 relay station.
This new relay station is to be
built near Newton, about 3 miles
east of Corbridge. It will transmit BBC -2 on channel 26, with
vertical polarisation, and is
expected to be brought into
service .at about the end of this
year. At a later date it will also
transmit BBC -1 and ITV programmes on 625 lines.

August, 1968
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is-the Minicamera

THIS experimental miniature
live colour TV camera from
Philips weighs about three kilogrammes and is comparab.'e in
dimensions and weight with a
It was
16mm film camera.
designed as a test bed for the
three new miniature Plumbicon
TV
camera
pick-up
tubes,
developed by scientists at the
research laboratories of Philips
at Eindhoven, The Netherlands.
In the other photograph the
comparative sizes of a Standard
Plumbicon Tube and the new

miniature Plumbicon can be seen.
The miniature tube is Sin. long
compared with the 8in, of the
standard 1+in. Plumbicon tube.
The range of Philips colour
cameras is now being handled by
Pye TVT in the U.K.

RADIO AND TV MAINTENANCE COURSES
THE

London Borough of Brent Wesley Evening Institute,
Wesley Road. London, N.W.10, are holding a Radio & Television course on Monday and Wednesday evenings from 7 to
9 p.m. commencing 23rd and 25th September 1968.
The fees are 50s. for one or two evenings weekly for the
session. This session ends May 23rd 1969. The course covers
the theory and some practical work. It is mainly intended for
amateurs.
Wesley Road is a short turning off the Harrow Road, about
800 yards east (Londonwards) of the junction with the North
Circular Road.
Readers may enrol now by post by writing to 44 Worcester
Crescent, Mill H;II, London, N.W.7. Cheques and Postal Orders
should be made payable to the "Brent Borough Treasurer".
DO U.S. COLOUR TV MEN FACE RADIATION HAlARD ?
AN interim statement has been issued by the American National
Council on Radiation Protection and Measurements (NCRP)
following recent publicity in the U.S. on the problem of X-ray
radiation hazards from colour TV receivers.
In 1959 an NCRP statement recommended that the exposure
rate at any readily accessible point 5cm. from the surface of any
home TV receiver should not exceed 0.5 mr/h under normal
operating conditions, and NCRP observes that recent events
indicate that changes in colour TV design and manufacture have
brought about conditions in which some receivers have not met
these limits.
When the original statement was published the main source of
X-ray emission was the front of the picture tube but more
recently voltage regulators and rectifiers have become of greater
significance. It is stressed that even a slight increase in the e.h.t.
results in great increases in exposure rate. For example if the
e.h.t. is increased from 25kV to 30kV the exposure rate may
increase by 10- or 20 -fold.
The NCRP suggest that special attention should be given to the
possible exposure of TV repairmen since their training may not
have alerted them to the fact that X-rays may be emitted from

certain components in TV receivers.

New telerection aerials
CONTINUED

research

and

development by Telerection
Products of Weymouth has
resulted in a new range of u.h.f.
aerials of outstanding design and
mechanical construction to meet
with the requirements of the
BBC. GPO and CCIR.
Models now in production
for
GT.17
include:-Model
Group A. 12 Element; GT.I8
for Group B, 14 Element;
GT.19 for Group C, 16 Element.
To avoid the installation of
individual arrays where transmitters are co-sited, the T.20, a
combined v.h.f. and u.h.f. aerial.
eliminating
was
developed,
unsightly additions to existing
aerial masts.
The most recent and most
significant development is a
complete range of u.h.f. fringe
aerials, with an average forward
gain of 15-16dB, and a back-tofront ratio of better than 18dB.

TRANSISTORISED AERIAL

DISTRIBUTION SYSTEM
Part

by J.W.Thompson

1

AT the beginning of this year the writer was
asked to inspect a television aerial distribution system in a students' hall of residence

at Reading University. Four television receivers
were connected, to the system and the fault
symptoms were as follows: BBC -1 low contrast;
ITA no picture; and BBC -2 severe noise on vision
and sound. The distribution amplifiers, which
had been installed four years previously, used'
valve circuitry throughout and were continuously
connected to a mains power supply. It was therefore not very surprising to find that all the nine
valves were in very poor condition having each
been running for a total of thirty-five thousand
hours! Furthermore a brief look at the aerial
system revealed that the ITA aerial was irreparably corroded by chimney fumes.
Having assessed the problem a plan of action
had to be thought out. The first and most obvious
remedy as far as the ITA reception was concerned
was to replace the ITA Band III aerial. The effect
of this was to produce an ITA picture of reasonable strength but barely watchable due to picture
noise: the picture was actually better without the
amplifier connected in circuit! Buying a new set
of valves was seriously considered but in the long
run this would not have been economically
sensible. For one thing further valves would have
had to be bought at regular intervals in the future
and also a great deal of electricity would have
been wasted in keeping the valve heaters going.
I thus decided to build a completely new amplifier
using the latest techniques in transistor circuitry.
An amplifier for the v.h.f. Bands I, II and III
may be most economically constructed by the use
of ferrite, wideband transformers; K. Royal and
Gordon J. King have discussed these devices in
previous issues of PRACTICAL TELEVISION, and all
we need say here is that they may be used as 4:1
impedance -matching transformers with a flat
response from about 0.5Mc/s to 70Mc/s. The
insertion loss Increases to 2dB at about 200Mc/s,
and is thus such a small loss as to be almost
negligible.
The design of a u.h.f. distribution amplifier
presents some serious problems. A short length of
wire may present quite a significant inductance to
u.h.f. signals and stray capacitances may cause
serious losses. It was finally decided to use A/4
trough-lines in the tuned circuits of the amplifier
for maximum stability. Trough -line construction
is not very easy but the advantages gained are well
worthwhile.

Choice of Transistor
The next problem was the choice of suitable
transistors. It would have been up-to-the-minute
to have used silicon transistors but at the time
none could be found at a reasonable price. The

German firm Siemens provided the best solution
with their range of germanium u.h.f. transistors.
The AF239. an improved version of the AF139,
is used in the v.h.f. section of the amplifier, and
two AFY42 transistors are used for the u.h.f.
section. The noise figure (approximate) for the
AFY42 at 860Mc/s is 4.5dB, compared to 6dB for
the AF239, 9dB for the AF186 and 10dB for the
AF139, so it can be seen that the AFY42 transistor is very good in this respect.
The circuits evolved for the u.h.f. and v.h.f.
distribution amplifiers are shown in Fig. (a) and
(b) respectively from which it will be seen that
all the transistors are operated in the common base mode. The associated power supply circuit
1

is shown in Fig.

1

(c).

Construction
The construction of the amplifier is difficult and
should not be attempted without a heavy soldering
iron (>60watts). The case is made from copper
or brass, the thickness of which is not particularly
critical being governed mainly by the ease with
which it can be cut. The full under-chassis layout
is shown in Fig. 5, and the photograph should
help bring the layout into perspective. Solder
together as much of the chassis as possible, and
fit the feedthrough capacitors, before attempting
to. squeeze in the transistors. They are very heat sensitive, so the chassis temperature should never
become so high that it' is too hot to touch; i.e.
greater than about 70° C. Heatsink tweezers are
essential when soldering the transistor leads. The
trough -line dimensions are very critical and should
be followed exactly if a full u.h.f. tuning range is
to be obtained.
Beware of excessive stray
capacitances, particularly in the u.h.f. section of
the amplifier.

Testing
Having checked your layout and construction,
testing may begin. The number of checks that can
be carried out depends mainly on the complexity
of the test gear available, but a great deal can be
discovered about an aerial amplifier with a simple
voltmeter and a few resistors. First connect the
positive lead of a 9V battery to the top of CIO
and the negative lead to the chassis. If a
milliammeter is available check the current consumption. which should be about 20mA. Next
measure the voltage between the emitter of each
transistor and the positive line. This should in
each. case be around 1.5V; if it is greatly different
from this figure check that the transistor concerned
is correctly connected and that the associated base
bias resistors are intact. As a further check the
voltage between the base of each transistor and
the chassis should be 1.75V.
Given a v.h.f. signal generator and a sampling
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p Fig. 1 (left) : Circuit diagram of (a) the
u.h.f. amplifier, (b), the v.h.f. amplifier

+104-v

and (c) the power supply with stabilisation.
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oscilloscope direct gain measurements at different
frequencies can be made. The prototype amplifier
was tested in this way (see Fig. 3). An indication
of gain can however be obtained much more
simply. Switch on a television receiver and if
possible disconnect its a.g.c. line. Turn down the
contrast control until the contrast is just out of the
limiting condition. Plug the appropriate section
of the amplifier into the aerial lead and observe
the increased signal strength.
Then fit various 7552 attenuators until the contrast is back to its original level. The level of
attenuation required to do this is approximately
equal to the voltage gain of the amplifier at the
frequency of measurement. For example, if a
x 8 voltage attenuator is found to be necessary to
balance out the gain of the amplifier the voltage
gain is about X8. Unfortunately this procedure
can give very misleading results on the u.h.f.
channels and the only way to find out the gain
of the amplifier in this case is to see how many
receivers can be run from it. Fig. 6 gives details
of suitable voltage attenuators together with the
necessary formulw for the calculation of resistor
values.

EO!OE

rt

Distribution
amplifier
under test

7511

attenuator

7511

Load

UHF
signal

generator
Sampling
oscilloscope

Test
frequency Mc/s

Voltage gain
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90

25
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Approximate input voltage = 30mV
Fig.

4:

150

200
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350

480

11

9.8

8.35

1.2

11.0

VHF

UHF

section section of
amplifier
Testing the gain of the prototype.

Splitters
When more than one receiver is to be run from

a single aerial system it is not possible simply to
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COMPONENTS LIST
C14
C15
C16
C17
C18
C19
C20

Resistors:
6800
R1
R2
6.8k0
R3
R4
R5
R6
R7
R8
R9

2.2k52

R10

6.8k52

R11

2.2k0
6800

82k52

6800
6.8kS2

2

1001<F

2.2k52

Semiconductors:

8.2k0
6800

R12
R13
R14
R15
R16
R17
R18
R19

All

feedthrough
subminiature
feedthrough
feedthrough
subminiature
25V electrolytic
15V electrolytic

1,000pF
200pF
1,000pF
1,000pF
200pF
1,000pF

Tr
Tr
Tr
Tr
Tr
Tr

6.8k52

2.2k2
6800

C5
C6
C7
C8

5.6pF
1,000pF
1,000pF
1-8pF

C9

200pF
1,000pF
1,000pF
200pF
1,000pF

C10
C11

C12
C13

152110A 11V,

04 watt

50-100

p.i.v.,

zener

Thin polythene bush 8mm. diameter
with hole in centre for C5 lead to pass
through
150mA fuse
F1
6 turns 30 s.w.g. enamelled copper
L1
2mm. internal diameter
L2, L3 32mm. copper wire 1 mm. thick
(20 s.w.g.)
T1 -T3 Ferrite wideband transformers. Take a
gin. length of 28 s.w.g. enamelled
wire and a 9in. length of 36 s.w.g.
enamelled wire and wind together
(bifilar) as shown in Fig. 3 four times
round a ferrite bead
12V mains transformer (bell type
T4
suitable)
Sk1-4 Low -loss coaxial sockets with polythene centres
B

Capacitors:

1-8pF

5
6

A FY42
AFY42
AF239
AF239
AF239
BF110 or BFY51
1N4001 or 1S100
> 100mA

Miscellaneous

watt 5% low -noise carbon film

5.6pF
1,000pF
1,000pF

4

D2

3300

C2
C3
C4

2
3

D1

6.8k52
2.2k52
4.752

Cl

1

subminiature
feedthrough
feedthrough
low-loss ceramic
trimmer
subminiature
feedthrough
feedthrough
low -loss ceramic
trimmer
subminiature
feedthrough
feedthrough
subminiature
feedthrough

tubular

tubular

Coax sockets

connect all the coaxial feeders in parallel. Some
form of resistive splitter network must be used,
and a suitable design for a four-way splitter is
shown in Fig. 7. The general formula for splitter

Metal chassis

networks is:

-

RZ

(n-1)

(n+1) where Z is the characteristic impedance of the coaxial feeder (usually 750), n is
the number of outlets required and R is the resistance of each resistor in the network.

Number of Receivers Fed

The number of receivers that this particular distribution amplifier will accommodate depends very
much on the initial signal strength available on
any particular channel. This must be found out
by experiment, but it may be possible to run as
many as ten receivers simultaneously in some
areas-the average number will be about six. This

Input
Fig.

7: Four-way resistive splitter network.

will not however apply to u.h.f. reception where

we would be doing well to run four receivers at

time. If this number is not sufficient two u.h.f.
amplifiers as described may be cascaded.
TO BE CONTINUED
a

TELEVISION
RECEIVER
TESTING
Part 4 by Gordon

J.

King

SENSITIVITY TESTS
THE term sensitivity indicates a measure of
how much signal input voltage is required to
produce a stipulated output signal voltage. In
the case of the sound channel the input signal for
testing is usually modulated to a depth of 30%

and the audio signal amplitude related to this
measured across the output load. This means that
the sound detector and audio stages are also
included in the channel over which the sensitivity
is being assessed. A slightly different technique
is adopted in the vision channel and when testing
the sensitivity of individual stages.

Basic Concept
The elementary concept of sensitivity is illustrated in Fig. 1. Here the input signal is applied
to the channel under test from a signal generator
and the output is indicated on a suitable meter.
Let us suppose that the channel under test is in
fact the sound channel. In this case the signal
generator would be adjusted to the frequency of
Signal

Signal

output

generator

®

indicator

o Q
o Q

Channel
under test

0 0 0 0

Microvolts of input signal
to give X output

Output=X

Fig. 1: The basic concept of sensitivity. The idea is to find the
input signal (sound and vision) required to produce a speci-

fied standard output.

the sound signal of a channel normally received
on the set; it would be modulated to a depth of
30%; and the output meter would represent an
audio voltmeter connected across the output load
-that is in place of the speaker. This meter
would, of course, have to respond fully to the
frequency of the modulation, but since a modulation of 400c/s is fairly standard for this sort of
testing almost any reasonable a.c. voltmeter can
be used as the indicator.
Contemporary television sound channels can
yield up to 3 watts of audio without severe overload (albeit at 10% or more harmonic distortion!),
which means that the sensitivity could be related
to any signal voltage from a very low value,

corresponding to milliwatts output, ùp to a much
higher value, corresponding to watts output. The
actual power in the output load-usually the
speaker-is equal to the voltage across it squared
and divided by the impedance or resistance of
the load. For example 2V of audio developed
across an is equal to exactly I W (e.g. 2 x 2=4,
divided by 4=1). Thus the sound channel would
have a sensitivity of 50µV relative to 1W output
or 2V output across 49 if this indication is given
on the output indicator when the r.f. input signal,
modulated to a depth of 30% at 400c/s, has a
root -mean square (r.m.s.) value of 50µV.
The first rule about sensitivity measurement
therefore is that the amplitude of the output
signal must be expressed either in watts or
fractions thereof or in voltage across a stipulated
load value. It does not mean much simply to
say " my set has a sensitivity of 50µV ". Lots
of sets could have this sensitivity, but some will
have it with watts of output and others with
milliwatts of output!

Audio Standards
Although the audio standard for sensitivity
testing is 50mW some manufacturers base the
sensitivity of their sets on some other value of
output voltage or power. It is not uncommon
to find for example an instruction something like
this in a service manual: " Turn up the input
signal for a reading of 0.5V across the output
load resistor." If it requires an input signal of
say 10µV to achieve this, then that particular
manufacturer would say that his set has a sound
channel sensitivity of 101/V-which is perfectly
true provided the output signal is given in the
specification. On the other hand if a manufacturer says his set has a sensitivity of 10µV then
it is assumed that this input yields an output of
50mW.
It must be mentioned here however that the
test output is not always standardised at 50mW.
In America and some other countries other levels
are stipulated as standards, depending on the
power of the audio channel. For example the
American Institute of Radio Engineers give 50mW
for a channel of up to a maximum of 1W output
and 500mW for more powerful channels, while
a standard as low as 5mW is specified when the
audio power output is limited by the channel
to 100mW.
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Actually of course 50mW across say 412 represents a quite small audio voltage-approximately
140mV-and a sensitive audio voltmeter is needed
to indicate it. For this reason the standard output is often increased to bring it into the realm
of servicing test equipment.

Testing Sound Sensitivity
Modern sets have a sound channel sensitivity
of at least 50µV to yield 500mW output, but to
check this accurately the input signal must be
correctly loaded into the aerial socket and the
output stage must be correctly loaded across a
resistor equal to the designed -for speaker
impedance.
The best way of testing is to remove or disconnect the speaker from the secondary of the
output transformer and in its place connect a
resistor of suitable power rating across which the
audio indicator can be connected, as shown in
Fig. 2 at A. Some testmeters and electronic test meters incorporate a power -measuring range, some
with switched loads, and the instrument used by
the author is of this kind (Avo Electronic Testmeter). Thus since this sort of meter incorporates
its own load all that is necessary is to remove
the speaker and connect the instrument in place,
suitably switched to the required power range
and load resistance. The Avo incidentally gives
quite a good indication at 50mW.
An alternative method of getting an audio
indication on a less sensitive a.c. voltmeter is
shown at B in Fig. 2. Here almost any reasonable
a.c. voltmeter will give some sort of indication
to audio signal at the anode of the output valve,
but coupling must be through a capacitor-C in
the diagram-of about 0.1µF to block d.c. from
the meter. This scheme however cannot be used
for absolute sensitivity assessments because there
are so many variables such as the turns ratio of
the transformer, the transformer loss and the
response of the a.c. voltmeter to signals at 400c/s.
The a.c. voltage at the anode is some 50 times
greater than that across the secondary load, so
one could expect a reading of some 10V.

Vision 'Sensitivity Tests
In the vision channel the signal ends up by
changing the bias of the picture tube at high
frequency, up to 3 or 5Mc/s depending on the
standard. Let us suppose that the brightness
control is adjusted with no signal input until the
raster just blacks out. Now with the signal
connected the tube bias will be modified, and
if the signal represents a white scene a white
raster will appear on the screen. This is because
under these conditions
a constant signal voltage
presented to the tube via the vision detector and
video amplifier.
Since the circuits coupling the signal tend to
lose some of the d.c. (on purpose) the vision
signal is best checked across the vision detector
load resistor on a high -resistance voltmeter as
shown in Fig. 3. For full vision give a certain
voltage will be developed across the load resistor,
depending on the design of the set and the gain
of the video amplifier stage, and a voltage often
chosen to represent full drive to the tube cathode
via the video amplifier is 1V across the detector
load.

HI+
Speaker
disconnected

Resistor

to

equal

speaker

impedance

AC

voltmeter

Audio

voltmeter
Chassis
Fig. 2: Ways

of indicating the amount of signal presentí at the
output of the sound channel.

If the tube requires say a swing of 50V between
cathode and grid for full modulation and there
is 1V across the detector load, then the video
amplifier will have to have a gain of 50 times.
It is not uncommon to find video gains below this
value, which calls for a greater signal swing across
the detector load resistor-up to 2V or sometimes more. Some picture tubes are also less
sensitive than others thereby calling for a greater
signal swing across the load or more gain in the
video amplifier or both.
Anyway, a voltage change of IV across the
detector load is a fair basis upon which to assess
the vision channel sensitivity. The d.c. voltmeter
would be connected as shown in Fig. 3, the input
signal tuned to correspond to the vision frequency
the
of a channel commonly used by the set andfrom
input signal amplitude turned slowly up
zero until there is a change of 1V on the meter
(that is assuming that the meter has a residual
reading when the input signal is zero). The r.f.
voltage necessary to achieve this condition can
be looked upon as the vision channel sensitivity
and should not be much higher than 10µV on
modern sets.
Vision detector
diode

Vision detector
load

resistor
Cl

625

Final
Vision
I.F

405

amplifier

To

video

St

amp.

D.C.

voltmeter
Chassis
Fig. 3: Metering sensitivity in the vision channel.
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This can be checked on both standards
(where
the set is dual -standard) but it may
be necessary
to reverse the meter leads on changing
The detector standards switching in standard.
Fig. 3 is
performed by switches S1 and S2-the
former
simply changes the earthing point
the load
and the latter selects the opposite of
of the
detector for signal feed. It will beend
here
that the d.c. is removed on the 625 -lineseen
by the introduction of capacitor CI into standard
video
output circuit (e.g. the feed to the video the
amplifier
valve). This is the general practice, hence
the
desirability of checking the vision signal actually
across the load resistor proper.
Nevertheless some makers' instructions call
for
the connection of a high -resistance voltmeter
or
valve voltmeter to the anode of the video amplifier valve via a resistor of some 6.81x1. A change
of voltage occurs here, too, when some form of
d.c. restoration is employed, such as grid current
in the video amplifier valve or the action
of an
associated diode. Fairly reasonable d.c. coupling
-although somewhat attenuated to minimise
aircraft fading effects and the like-is used on
the 405 -line standard, but semi-a.c. coupling-due
to the use of a coupling capacitor, such as Cl
in Fig. 3-is generally found on the 625 -line
standard.

Lack of Sensitivity

It might well be asked how a knowledge
overall sound -and -vision sensitivity can helpofinthea
servicing operation. Well, once the overall sensitivity is known a lack of sound and/or vision
sensitivity can more easily be traced to a specific
section of the receiver. Let us suppose that a
set with normally high sensitivity suddenly
develops the symptoms of low sensitivity-on
sound and/or vision. If the sensitivity before the
fault was say 10µV vision, and with the fault
present it is 1001.V (for the same standard output
-e.g. 1V across the vision detector
load), the
trouble could lie anywhere between the aerial
input of the tuner and the final vision i.f.
amplifier.
The first move would be to check the sensitivity
from the input of the i.f. amplifier-that is from
the output of the tuner-at the vision i.f. The
tuner should give a gain of at least 10 times so
if it is found that the i.f. sensitivity is also around
100µV then something would certainly be amiss
with the tuner itself. If on the other hand it
needs an i.f. input of 1,000µV to produce a 1V
change across the detector load resistor the tuner
would be yielding its 10 times gain and the i.f.
channel would then be suspect. The next move
would be to inject the i.f. signal into the second
i.f. amplifier and if it still needed about the same
signal strength (1,000µV) to produce IV across
the detector load the fault would probably lie
in the first i.f. amplifier stage.
In other words the sensitivity can be checked
forward along the sound and vision channels, the
sensitivity normally falling progressively from
stage to stage towards the detector.
If this
natural drop in sensitivity fails to occur over a
particular stage then that stage should be
thoroughly examined.
Caution regarding the matching of the signal
generator to the various stages is necessary. Most
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signal generators have a 750 output which
matches directly into the tuner aerial socket so
there is no trouble of matching here. However,
a low impedance of this value could well damp
the grid circuit of an i.f. amplifier stage and
reduce its gain yield; but even so some degree of
signal amplification should be given, sufficient
usually to indicate whether or not the stage is at
fault. For absolute gain measurements from
stage to stage in the manner described above a
matching pad would have to be used between the
generator and the i.f. amplifier input, and it would
also be necessary to take into account the degree
of attenuation applied to the generator signal by
the pad. However such accurate measurements
are rarely necessary for bread-and-butter servicing
-all that one generally needs to know
conclusively is whether a particular stage is amplifying or not.
The same philosophy can be applied to the
sound channel but if the signal (modulated) is
taken right into the audio sections then trouble
in this section could account for an apparent
sensitivity shortcoming. It is possible to eliminate
the audio sections by monitoring the rectified i.f.
signal across the sound detector load as in the
vision channel; but here again the signal
amplitude will
only be
in
the
order
of IV so that a sensitive, high -resistance
voltmeter-preferably a valve voltmeter-will be
needed to measure it. A low -resistance meter
(below say 20,000 ohms/volt) apart from severely
shunting the load resistor would probably have
an insufficiently low full-scale deflection range
anyway.
The sensitivity of an audio channel can easily
be assessed by means of an audio output meter
and an audio signal generator. For ordinary
television sound channels the input voltage (at the
grid of the first audio amplifier) required to
produce 2W output can be taken as the audio
sensitivity, and this could be as low as 200mV
depending on the design of the system.

Testing Alignment
The sensitivity of the sound and vision channels

is closely related to the alignment and also of
course to how well the set is tuned in and

whether the contrast and volume controls are
fully advanced.
Thus before any sensitivity
measurements are made it is essential to make
sure that the set is correctly tuned (to the
generator signal) and that the volume, contrast
and sensitivity (if used) controls are turned full
on. It will be appreciated that the a.g.c. systems
will hold the output sound and vision signals
down below overload level so that the smallest
input signal consistent with the "standard " output must always be used.
Sometimes it is recommended that the a.g.c.
lines be disconnected and a small standing bias
applied to the controlled stages from a battery
connected across a potentiometer as shown in
Fig. 4. However for normal servicing sensitivity
checks this can often be obviated by keeping the
r.f. input signal at a level below full action of
the a.g.c. system.
Now the vision channel is by no means peaked
to the vision i.f. but is flatly tuned over almost

493

PRACTICAL TELEVISION

August, 1968
To

controlled
stages

)
Break

A.G.C.

Chassis

fine

here

,1

A.C. line

(To
Apg

source

Fig. 4 (left): It is possible to
cut the a.g.c. line as shown
and adjust the bias on the
controlled valves by means

of a potentiometer connected across a battery.
Take

care to observe the

polarity or the
controlled valves will be
fed with a positive bias
instead of the correct
correct

negative

bias.

-

or 5Mcls depending
on the line standard
405 and 625 lines
9V
100k
respectively. In both
the
though
cases
i'
response is tailored
Chassis
i//zA
by the tuned circuits
and i.f. transformers so that the vision i.f. falls at
about 6dB down the response curve, as shown in
Fig. 5, to take into account vestigial sideband
transmission. This diagram illustrates the basic
alignment on the 625 -line standard where the
difference between the sound and vision i.f.s is
6Mc/s, eventually forming the intercarrier sound
signal. On the 405 -line standard the sound and
vision carriers are interposed; that is the sound
i.f. is higher than the vision i.f.-the converse of
the 625 -line standard-and the difference between
them is only 3.5Mc/s. While the vision i.f.
channel is designed to pass the sound carrier (at
about 40dB down-see Fig. 5) on the 625 -line
standard, the sound is thoroughly notched out by
a sound rejector on the 405 -line standard.
The intercarrier sound signal is created in the
625 -line system at the vision detector by its nonlinear action on the sound and vision carriers,
producing a 6Mc/s signal which is in fact the
intercarrier signal as described in Part 3 of this
series. This intercarrier signal is passed on,
generally via the video amplifier, to the sound
intercarrier amplifier-tuned accurately to 6Mc/swhich on the 405 -line standard acts as an ordinary
sound i.f. amplifier.
Some of the symptoms of incorrect tuned circuit alignment were detailed in Part 3, and it
is not intended here to repeat this information. A
great deal about the alignment can be gleaned by
studying the reproduced Test Card C or D and
by adjusting the 405 fine-tuning control and the
625 u.h.f. tuning or channel selector control or
3

--

O

-6dB

Vision
-10Frequency
IF
vision
t I. channel of a
Fig. 5: Basic response curve in the
a
dual-standard set.
of
the
-fine
position
set
or
on
625
-line
625
Note that the sound if. falls in a trough at about 40dB down from
the top of the curve, while the vision carrier is about 6dB down
on the other side of the curve. Adjusting the u.h.f. tuning causes
both carriers to move along the response, thereby resulting in
the sound if. rising from its trough and the vision i.f. changing
from its correct -6dB position.
Sound
I.E

Normal

response

Detuned
response
Sound

carrier

mistuned

Fig. 6: When the tuning of a 405 -line set is in error the sound
carrier moves away from the sound response curve as shown.
This reduces the sound sensitivity and encourages sound -on vision interference. On the 625 -fine standard the 6Mc/s inter carrier signal remains exactly at that frequency in spite of
mistuning within the passband.

press -button tuning.
It is worth remembering that operating the
fine-tuning control on 405 lines shifts the vision
carrier along the vision i.f. response curve, thereby
detuning the sound completely with the vision
remaining (although possibly badly distorted),
while operating the u.h.f. tuning shifts both
carriers along the vision i.f. response curve without affecting the intercarrier sound signal at all.
Whatever happens to the tuning within the pass band the intercarrier signal will always remain at
6Mc/s because this is set at the transmitter by
the difference between the vision and sound
carriers-nothing can alter that at the set.
Fig. 6 shows what can happen to the 405 sound
signal in the sound response curve due to mis tuning. On the 625 standard the worst that can
happen is a reduction in the amplitude of the
intercarrier signal due to the carrier ratios in the
vision response curve deviating from the ideal
shown in Fig. 5. The detuned sound carrier can
also bring sidebands of the vision signal into the
range of the sound i.f. response, resulting in
vision -on -sound interference, which was considered last month.
While old hands well conversant with the art
can bring a set into fair alignment by eye and ear
so to speak, it calls for the service manual (or
service sheet) and suitable test instruments to do
the job properly, especially as far as dual -standard
sets and colour models are concerned. Colour
sets have the extra complication of having to
handle the chroma subcarrier in the vision i.f.
channel at a specific amplitude, which is about
4dB down from the ton of the response curve.
Unless this is accurately achieved poor colour
and pattern interference will almost certainly mar
the pictures. However, this is another story for
the present.
If the 625 tuning is impaired the sound i.f.
will rise from its -40dB dip, the vision i.f. will
go up or down the side of the response curve
depending on the direction of mistuning, and the
sound will weaken (but, note, not from the
effect of detuning in the intercarrier channel) and
almost certainly be accompanied by intercarrier
buzz (see Part 3 last month). There will also be
patterns on the pictures. If these symptoms are
present even when the tuning is adjusted correctly
then the set is certainly in need of overall realignment!
TO BE CONTINUED

by Colin Riches
THIS year's I.E.A. Exhibition occupied the
full 250,000 square feet of Olympia. One
thousand firms from fifteen different
countries were represented, but we have taken
a small selection of these firms and their products that we think will be of interest particularly to readers of Practical Television.
The items are divided up into CCTV, Test Gear,
Video Recording and Tubes, special attention being
paid to the new Isocon tube.
CCTV
Beulah Electronics had on show their D.80
television camera, claimed to be the lowest -priced
to be produced in the UK. It employs two
nuvistors, and has fully automatic wide range light
control and stabiliser power supply. It automatically adjusts itself to light values from bright
sunlight to ten foot-candles and, even at five footcandles of light, an acceptable noise -free picture
can be obtained. Resolution is more than 5Mc/s
and video output is IV.
0.80 CCTV camera costing
£167 (including ens).

The Beulah

The D.80 can be supplied with an '1.1 output
to enable it to be used with a domestic TV set.
Size of the camera is 10 x 5+ X 4Zin. The price.
fitted with an fl9 lens, is £167 Os. 9d. With r.f.
unit, £173 Os. 9d.
Also on the Beulah stand was a new transistorised video monitor with 5Mc/s resolution and
±3% vertical and horizontal linearity. Price
is £102 for the 8+in. monitor and £108 for the
11 in. monitor. Black level clamp circuitry can be
fitted as an optional extra.
Thermionic Products of Southampton exhibited
a range of Shibaden television equipment, which
ranged from the HV50 hand-held CCTV camera
costing £173 to a TV camera and complete control
unit including zoom lens for £1,116. Automatic
panning units and video tape recorders were also
featured. The HV50 is about the size of an 8mm.
cine camera and employs 23 transistors, and 10
diodes in the circuitry. The scanning system is
ramdom interlace (525 or 625 -lines). Resolution
is 400 -lines.
Rediffusion Industrial Services were showing
their RT100 CCTV camera and VM 1002 video
monitor. Specifically designed for industrial and
educational uses the RTIO0 camera has a bandwidth of 8Mc/s, geometry within 1% and full
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Airmec's colour pattern generator type FG387Z providing
amongst other facilities, six vertical colour bars.

silicon
transistorisation.
It operates from
240V a.c. power supplies and two other versions
are available which operate from 24V d.c. and
110V a.c. at 60c/s. Price of the basic RT100,
including a vidicon tube but less lens, is £200.
The VM1002 video monitor is a 23in. type to
augment the RTIO0 camera. It is fitted in a teak
cabinet and is also, with the camera, available on
rental terms. The VM1002 has a 60052 sound input
and bridging to feed an 8 X 3in. speaker. Opzrating
on 405/625 -line standards at 240V, the VM1002 is
priced at £110.
On the Marconi stand CCTV systems were
exhibited, including systems for the training of
personnel. industrial surveillance and the guiding
of missiles. Other firms exhibiting CCTV equipment were GEC/AEI who also included displays
of studio equipment, Epsylon Industries who
showed their Telecheque CCTV system and their
VCIOT camera together with video monitors, and
KGM Vidiaids who displayed a selection of CCTV
cameras, monitors and associated equipment.
KGM's display included new instruments for
colour TV calibration, educational TV, a restyled
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range of CCTV cameras etc. In the field of TV,
KGivf (known until recently as AIDS) demonstrated their range of equipment and also had a
display of the uses to which CCTV can be put.
Shown for the first time by KGM was a crosshatch generator for colour television setting-up
and a spot marker for enabling lecturers to
"point" to any spot on the monitor screen when
using CCTV as a visual aid.
Epsylon Industries were showing a wide range
comprising cameras,
of CCTV equipment,
monitors, pulse generators, video distribution
amplifiers. pulse distribution amplifiers and video
equalising amplifiers. Of principal interest was the
VCIOT high resolution camera channel which
works on 405, 525 and 625 -line standards with
a video bandwidth of IOMc/s. Sensitivity is 1.O
foot-candles and the resolution (625-line system)
is 650 lines/picture height in the centre of the
picture at 40% modulation and 550 lines/picture
height in the corners in the direction of the line
scan, with 400 lines at any part of the picture in
the direction of the field scan. Size is ll x 3+ X
6in. and weight 9Zlbs. Also provided for this unit
is the VCIOT power and remote control unit which
operates directly with the camera.

TEST GEAR
Several exhibitors had displays of test equip-

ment. Telonic Industries were showing a u.h.f.
sweep generator for TV tuner alignment which
incorporated a feature known as " auto -track"
which compels the centre frequency of the
generator to follow that of the TV tuner with
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which it is being used. Thus the operator does
not need to retune the sweep generator.
A PAL subcarrier and synchronising generator

of the EEV Image Isocons-the
camera tubes that "see in the dark".

The large and small mode/s

set complete with chroma and V & H lock was
shown by Richmond Hill Laboratories, a Canadian
company. Here a new system called Unipulse
distributes the seven synchronising waveforms
required for PAL in a single cable. Built-in
coding and de -coding allow precise phasing and
timing at each source, the company stated.
Airmec Instruments were showing their colour
pattern generator type FG387Z, which provides
test signals on all the following subcarrier frequencies and i.f. channels: 33-68, 174-225, 470823Mc/s. Also provided by the FG387Z is a
colour picture in either red, blue or green for
the adjustment of colour purity. Six vertical
colour bars are obtainable (yellow, cyan, green,
magenta, red and blue) for the alignment of PAL
decoder and colour matrix in the receiver. A
cross-hatch pattern for adjustment of convergence
and linearity and a monochrome pattern of shaded
vertical bars can be obtained and a sound carrier
(unmodulated) spaced 6Mc/s from the video carrier
and a sound channel carrier frequency modulated
at 1kc/s are provided.

VIDEO RECORDING
Among the exhibits on the RCA stand was the
Company's most advanced colour video tape
recorder, the TR70 which, it turned out was being
demonstrated for the first time at any exhibition

Model TR70 is a high -band machine
operating on a quadruplex method of video
recording.
in the UK.

TUBES
Mazda were exhibiting a range of new tubes. The
current production shadowmask tube types CTA

1950 (A49 -11X) and CTA 2550 (A63 -11X) were

,......,... r...

Colour video tape recorder TR70 which is suitable for use with
either PAL or NTSC systems.

shown, together with the latest monochrome
tubes in 16in., 19in., and 23in. sizes. The 20in.
monochrome tube type CME 2013 was shown
for the first time in the UK and it is said
to be the first 20in. " squared -up" tube type
to be manufactured in Britain. This tube is
rated at 20kV with a 6.3V heater at 0.3A. It
continued on page 496
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LETTERS
TO THE

EDITOR
FAULT-FINDING FOCUS

SIR,-In the April edition of

this journal, you
show, on page 295 in Fig. 2 (the graphs of the
voltages appearing at the output of R and C) an
incorrect drawing.
I would like to point
out that the V/R graph
should be drawn as
shown in Fig. 1 left.J. E. LAMBOURNE (CwmR
aman), Aberdare).

-

Fig. 1: Here we see the graph

t
as it should have been shown.
[We would like to thank Mr. Lambourne for
bringing this error to our attention. He is of
course quite correct in saying that the graph
should be drawn as shown in the figure above.]

-Editor.

DID BRITAIN INVENT TELEVISION?
SIR,-Mr. D. Courtney's letter in PRACTICAL
TELEVISION for April refers to picture telegraphy, which dates back to 1880 when Carey
reproduced simple pictures on sensitised paper.
Earlier, in 1850, Bakewell transmitted stylus -traced
pictures by wire.
Fulton perfected "still"
telegraphy; his Fultograph was first used by the
BBC in 1928. The first vision -phone was between
Paris and Lyons in 1930, using a Baird scanner
and televisor at each end of the line; " low
definition" gave excellent "face to face" pictures.
Ruhmer deserves mention as a television
pioneer, as do others who tried to add vision to
the telephone. Ruhmer invented a photo-conductive cell in 1902, using steatic (soapstone) as
insulator for the selenium-coated wires. Like all
early experimenters he found selenium useless in
the scanner (sluggish, with weak photo -signals),
and had to wait for the invention of the potassium
cell in 1912, and then for electronic amplification
to be developed.
Potassium cells work well for sound reproduction, but respond only to blue light, giving unreal
tone values in television pictures. The invention
of the caesium-on -oxidised-silver cell in 1924 made
possible the perfection of TV scanners and
cameras for true tone -value transmission.
Among the many experimental systems which
failed to develop into our modern television were
the Diaphote, Pantelegraph, Scophony, Telauto-

graph,

Telectroscope, Telehor, Telekino and
HOPKINS (Worthing, Sussex).

Telorama.-A. O.
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-continued from page 495
uses a Mazda unipotential gun and has a scanning
angle of 110°. It is a Rimguard III self -protected
tube with metal mounting lugs, designed for pushthrough presentation in the same manner as its
19in. predecessor.
Mazda also showed a "squared -up" version of
their successful 16in. CME 1602, which will be
known as a 17in., though the screen is very much
flatter and squarer than the familiar 17in. tubes of
ten years ago.
Exhibited on the Brimar stand were several new
tubes for instrumentation, including D3-130GJ, a
tin. instrument tube which allows permanent waveform monitoring for rapid fault location, to be
built economically into large equipments. A 5in.
flying-spot scanner tube was shown. Its light output is 150µW (at Va3=15kV, Ias=4.5µA) and the
small spot size is 01mm. diameter of 60% of peak
luminance (with Va3=15kV, Ia3=4.5µA). The minimum useful screen size is 88mm. X 68mm. Heater
rating is 6.3V at 0.3A. Electrostatic focusing is
employed and deflection is magnetic, using a very
small deflection angle. The aluminised screen uses
the new Brimar X10 (this is the development
number) yellow-green phosphor which is of short
persistence, 2µS down to 10%.

IMAGE ISOCON
On the English Electric Valve stand, the Image
Isocon was exhibited. This is a television camera
tube that will produce pictures under lighting conditions approaching near darkness. It was, in fact,
one of the subjects of this year's Queen's Award
to Industry.
The largest model, the 4.5in. version (the
diameter being measured across the photocathode
which receives the light input), is installed in image
intensifiers made by Marconi for hospitals. When
connected to ordinary X-ray equipment, the isocons
produce pin -sharp still or cine pictures of parts of
the human body while the patient is subjected to
only one fiftieth of the normal X-ray dosage.
The smaller 3in. version has been designed for
use in TV cameras operating in extremely low light
levels and may be used to keep watch over prisons,
airfields, warehouses, etc. The television cameras
are fitted with the isocons then linked to a central
guard -house where a single man can keep watch
over several large areas at the same time.
In astronomy, the Isocon has already produced
pictures of the moon and stars. To enable this to
be accomplished, a TV camera was attached to a
telescope and took, in 1/25 of a second, pictures of
the moon and the stars which would normally take
several minutes. At the Exhibition stand, the
Isocon was demonstrated in a special studio. This
studio had variable intensity lighting which ranged
from strong sunlight to complete darkness. The
demonstrations showed how the camera can pick
up and display dark scenes and also handle without
any damage, a " blinding" effect, such as the headlamps of a car which may flash across the scene
being televised.
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PART 3

Ideitt Signal
The term ident is used to describe the train of
alternating pulses obtained from the burst signal by
demodulation on the R -Y axis. See Fig. 12. These
ident pulses are usually fed to a tuned ident
amplifier which produces a sinewave ident signal
and thence to the bistable switch circuit. If the
bistable is in the wrong phase on a particular line
of the picture the ident signal suppresses the
triggering until it is in the correct phase.
The ident pulses can be smoothed in a flywheel
filter to provide a d.c. output to control the
reference oscillator a.p.c. loop. They can also be
detected using a simple diode circuit to provide a
d.c. bias for "unkilling" the chrominance circuits
when a colour signal is present.

OR

Fig. 12: Two typical ident pulse trains.

Illuminant

C

We are only able to see an object if light shines
on to it and is reflected back into oar eyes. The
light energy excites the rods and cones in the eye,
and the optic nerve conveys the messages to the
brain. The brain then translates these messages
into an image. Generally speaking we are only
concerned with white light-daylight or artificialbut for special effects other hues are used, such
as stage lighting in the theatre.
The point about all this is that it is essential
for the colour receiver to be adjusted to match
the white light used in the studio because otherwise the drive to the three guns of the c.r.t.
will be incorrectly proportioned and the colours
will be distorted. This is not too important on
highly saturated colours, but pastel tones, such as
flesh tints, will have serious errors.
The PAL television system specifies illuminant
C as the normalising illuminant. In other words
all colour transmissions are based on the use of
white C in the studio, and the highlight end of

G. P.

INESTIAND

the receiver's grey scale must be adjusted to give
white light of this same hue. White C is a
neutral white with a slight hint of warmth in it.
If it looks at all greenish, or a cold blue, it is
certainly not white C.
In practice it is not feasible to supply light of
this hue for use in the studio, and still less on
outside broadcasts! Consequently the signals are
coded before transmission as though they had,
in fact, originated under white C conditions, and
this gives near enough the right answer.
The use of white C in a colour receiver means
that monochrome pictures will appear slightly
lacking in contrast, but this is a small price to
pay for getting really good colour pictures.

Signal Component
This is of historical interest only. The NTSC
system incorporates the ingenious idea of exploiting the characteristics of the human eye. The eye
can detect fine detail much more easily in colours
near the I axis than it can in colours near the
Q axis. The colour information is therefore
coded in terms of wideband I and narrowband
Q colour -difference signals in order to reduce the
crosstalk between the two signals without loss of
visible information.
For reasons of cost very few NTSC receivers
take advantage of the full potentiality of the
system, and it is now universal practice to use the
same restricted bandwidth in both channels.
I

Luminance
This means brightness. If the R, G and B
outputs of the colour camera are added in the
proportion 0.3R ß-0.59G 1-0-11B and are fed
to a monochrome display the viewer will see
virtually the same picture as would be obtained
from an ordinary black -and -white (monochrome)
camera. The luminance signal is termed the Y
signal, and in a typical colour receiver is supplied
to the cathodes of the three guns. The drive to
each cathode has, of course, to be adjusted in
proportion to the R, G and B phosphor efficiencies
of the particular c.r.t. See also grey -scale tracking.

The term luminance is applied to items such as
the luminance detector, luminance delay line, and
the luminance output stage. The luminance bandwidth must either be restricted to about 4.0Mc/s
or must incorporate a notch at 4.4Mc,!s in order to
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prevent a fine beat pattern from being too obtrusive on the picture caused by the presence of the
colour subcarrier.

Matrix
Matrixing is a process of adding or subtracting
mixing. The chrominance matrix in the
decoder mixes the colour signal from one line
of the picture with the signal from the previous
line (stored up in the chrominance delay line).
When the two signals are added a pure B -Y
output is obtained, and when subtracted the result
is pure R -Y. When this process is done correctly

-i.e.

+ve

Subtract
R

-Y

Delay

line

Chrominance
oftasubcarrier

Undelayed
signal

Add

bandwidth outputs of the R, G and B camera tubes
before these signals have been band limited for
coding into the form R -Y and B-Y. Hence the
term " mixed highs."

Modulation
This refers to the information impressed upon,
and carried by, the signal carrier. There are three
common methods of modulation-amplitude, frequency, and phase. In each case the amplitude,
frequency, or phase of the carrier is varied by an
amount proportional to the amplitude of the
information that it is desired to transmit, and at
a rate dependent upon the frequency of the
signal information.
In U.K. colour transmissions the sound is f.m.,
the luminance signal a.m., and the chrominance
signal is a mixture of amplitude and phase modulation. The amplitude of the colour subcarrier
tells you the saturation at any instant, i.e. the
amount of colour, and the phase tells you the
hue. The phase is a measure of the relative proportions of R -Y and B -Y signal components, and
thus defines the hue.

Monochrome

-ve
Fig. 13: Chrominance matrixing in the decoder to separate the
B -Y and R -Y signals.

This simply means one colour-in this case
white. It is quicker to talk about a monochrome
picture etc. than to keep on saying " black -and white ".

no crosstalk occurs between the two colour difference signals, and the two new signals are of
constant phase. This makes subsequent demodulaNIR
tion much less critical, and certain propagation
This is a colour-television system devised by
matrixing
This
kind
of
out.
cancelled
are
errors
the Russians and based on a mixture of NTSC and
is used in both PAL and chrominance locked Secam. It came to the fore during the protracted
oscillator decoders. See Fig 13.
negotiations between the French and the Russians
A subsequent matrixing operation is carried out
aimed at using a common system; primarily for
(B -Y) signals are added
in which -(R -Y) and
political reasons, one suspects. This pact was
together to give the ± (G -Y) colour-difference
finally cancelled by the Russians.
signal, The final matrixing operation, generally
NIR did not appear to have any substantial
done in the c.r.t. itself, is to mix the luminance
advantages over other systems and has not been
(Y) signal with each of the colour-difference
signals to recreate the
Burst
blanking
original R, G and B
-1Attenuator
signals.
R-Y
Chrominance
Subtract
R-Y
subcarrier
demodulator
Mixed Highs
This rather curious
Delay
Chroma
Matrix
term refers to the high line
amplifier
of
frequency components
-Y
the composite colour B-V
demodulator
video signal. Due to the
Add
F..Switched
the
reference
characteristics of
carrier
human eye it is not necessary to transmit colour
PAL
Ident
Burst
difference signals of wide
Bistable
switch
amplifier
gate
bandwidth provided that
the luminance signal has
a bandwidth of 4.0Mc/s
Trigger
or more. Narrowband
900
pulses
colour superimposed
upon wideband luminance
will give an apparently
sharp full -colour picture.
Local
Burst
Burst
The wideband luminReactance
oscillator
demodulator
amplifier
ance signal, including
components corresponding to fine detail, is obtained by mixing the full
Fig. 14: Block diagram of a PALd decoder.
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Local
oscillator

A.F C. loop

Fig. 15: Showing how the chrominance signal path is simplified

in

a

PALs decoder.

adopted. It had good immunity to differential phase errors but a suspect performance under
fringe conditions. Space does not permit a description of the system. but it was based on the idea
of transmitting colour-difference signals in a form
that enabled a subcarrier of 'constant phase to be
extracted in the receiver. This suffered the same
phase changes in transmission as the hue information, and so phase errors were cancelled out. The
a.p.c. loop and local reference oscillator of other
decoding techniques were redundant.
PALd

Readers of PRACTICAL TELEVISION will not need
much reminding of what PAL is all about. However, it may he useful to include here a block
diagram of a PALd decoder, shown in Fig. 14.
just to point out the difference between it and
the simple PAL, or PALs, approach. So far we
have not seen any PALs decoders on the market,
but if a price war breaks out they may put in
an appearance to save the cost of the chrominance
delay line.
PALs

Simple PAL is the poor man's PAL, or perhaps
even the profit -hungry man's PAL! Its immunity
to subcarrier phase errors is not as good as in
PALd, but it is still a lot better than NTSC. The
snag is that it is rather difficult to design and
align a decoder so that no blinds occur. and even
if you succeed the stability has to be of a very
Switched R-V osc. output

+(R-Y),-(R-Y),+(R-Y) etc.

LILI1
Reference

carrier
from

From
bistable

oscillator

in R -Y phase

Fig. 16: A PAL R-Y.switch circuit.
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high order to maintain this desirable state of
affairs. A PALs decoder is illustrated in Fig. 15,
and it will be seen that the main difference is the
absence of the delay line and matrix. This means
that both R -Y and B -Y signals are present at each
demodulator, and so crosstalk is to some extent
inevitable: hence the tendency for blinds to occur.
PAL

switching

PAL is, of course, a form of NTSC, but the
one feature that gives it a high degree of immunity
to various forms of distortion, and makes a hue
control unnecessary, is the inversion of the R -Y
signal from line to line, +(R-Y). -(R-Y), +(R -Y),
etc.
In the receiver it is necessary to extract the R -Y
componetit ir. the correct polarity on every line.
and so the incoming R -Y signal has to be switched
180° on alternate lines. The burst signal varies
in phase by + 45° about the B -Y axis, and so
when it is synchronously detected a train of
alternating pulses is obtained, called iden4 which
can be used to synchronise the PAL switch in the
decoder. (See 'dent).
A typical switching circuit is shown in Fig. 16,
and this can be used either to invert the phase of
the local reference carrier, which gives an output
of opposite polarity from the demodulator, or to
invert the R -Y signal itself. Most German
receivers switch the signal, and most British ones
switch the carrier. You have to weigh up the
advantages of switching a large amplitude narrow band carrier or a small amplitude signal with a
bandwidth of about 1.0Mc/s. The dangers are
radiation of carrier harmonics, or phase changes
of the signal.

Primary Colours
Everyone is familiar with the idea of mixing
two or more colours to obtain a different one.
There is an infinite range of possibilities. Printers
use up to five different coloured inks in order to
get high -quality reproductions. and these inks are
their primary colours for a particular process.
It is a fortunate fact that when dealing with
coloured light direct, rather than via the use of
light absorbent inks or pigments, it is possible
to reproduce nearly all the colours that occur in
nature by using only three primary colours. When
choosing primaries for NTSC, PAL or any other
TV system. it is necessary to compromise between
those which give the best possible coverage of
the colour gamut, and those which give the best
performance as phosphors on the screen of the
c.r.t. Red, green and blue have been universally
adopted as the transmission primaries, and these
are fairly closely matched in all colour c.r.t.s. Any
c.r.t. can be used on any system so far adopted.
An exact match is not essential because the
decoder outputs can always be adjusted to some
extent, at extra cost and complication. However,
if the phosphor hues depart too much from the
transmission primaries fairly obvious distortions
will be introduced.
TO BE CONTINUED

S.M.P.T.E.
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REPORTS

Los Angeles
IT

is not possible to comment
on every paper that was presented. A splendid start was
made by Lemons and Levin of
the Sylvania Electric Products
revealing the enormous progress
that has lately been made with
tungsten - halogen incandescent
lamps in replacement of the
bulky normal incandescent lamps
at present used in TV and film
studios, which blacken so quickly
even before the filaments fail.
Similar developments have
recently taken place in England

a
joint development
under
scheme with Thorn and Mazda,
but it was interesting to note
the progress in the U.S.A. This
was followed by a useful paper
on the consequent new types of
studio luminaires (lanterns, spotlights, floods) and the use of
selective colour reflectors in the
new lamp fittings, presented by
Larry Davee of Century Projector Company, New York.
This was followed up later with
Power Supplies and Distribution
for Triple Purpose
Systems
Stages, the first of several papers
given by members of the
B.K.S.T.S. Presented by Thomas
Earle -Knight, Chief Engineer of
Pinewood Studios, this clearly set
out methods for supplying and
controlling power supplies for
production stages to make them
suitable for making films for the
cinema or for television or for
live or v.t.r. television. This was
followed by another paper of
British origin, What Now in
Filin Production?, which dealt
with the policy decision, planning and budgeting which follow
(or, possibly, lead) trends in production techniques. This startling
and controversial paper by
E. A. R. Herren, Managing Director of Pinewood Studios, was
presented without slide or film
illustrations but with vigour and
caused quite a stir.
Another paper on studio planning was The First Total -Concept Motion
Picture Studio.
given by Gary Essert of Hollywood's Kaleidoscope. The studio
complex described covered three

film sound stages, two TV stages.
an animation studio, 26 editing

rooms, ten videotape editing
rooms, two theatres, sound dubbing facilities, workshops, and so
on. It was therefore a completely
integrated unit for all types of
production.
Multi -purpose Stages were also
tackled by Michael Rettinger, as
well-known in Britain as he is
in U.S.A. as a consultant on
acoustics.
His specialist paper
dealt with problems of postsynchronisation of film scene
dialogue, music scoring and
reverberation. This paper led to
Joseph Kelly's Automated Dialogue Replacement presented by
Emory Cohen of Glen Glenn
Sound Co.
Papers which
followed included Current Procedures for Providing Sound
Effects, a British paper presented
by Edmond Chilton.
This
revealed the first news of startling developments of the Mellotron sound effects machine, to
which will be added cassette
devices for continuous or spot start effects.
On Tuesday morning there was
a symposium on Automated Projection Equipment with Frank
Riffle as " Moderator" and A.
Boudouris, John Servies and
Bernard Bentley as panellists.
Several excellent papers on the
use of film, v.t.r. and closed-circuit or on -air television for educational purposes were presented
and it was quickly evident that
the British educational authorities are well behind the Americans in this respect. Industrial
and Educational Equipment by
James J. Prevel of the U.S. Office
of Education dealt with various
avenues for
improving the
quality of instruction through
technology. Several other papers
dealt with other aspects in the
educational field. One of the
most important was a splendid
paper by E. B. Crutchfield of
University of Virginia, Charlottesville on
Non -broadcast
Television Facilities for Educational Institutions. Mr. Crutchfield was very aware of the most

effective way of using film, teaching machines, v.t.r. or live television-by a show business type
of presentation instead of the
botched uo methods used in U.K.
until quite recently, when a real
technical committee was instituted about five years later than
it should have been!
A wide range of photographic
and electronic usages was dealt
with in subjects concerned with
surgical, medical, X-ray and even
psychiatric
subjects.
Many
aspects of closed-circuit television were dealt with, some of
them of a quite surprising
character such as Some Possibilities for the Use of White as a
Primary in Colour Television
Systems by C. B. Rubinstein and
D. E. Pearson of Bell Telephone
Labs. Slides illustrated the possibilities of this technique for
specialised subjects such as those
giving extremely accurate rending
of all possible small variations
of red as a colour.
Two other British papers dealt
with Recovery of Film Cleaning
Solvent by Dr. Frank P. Gloyns
of Denham Laboratories and A
Mobile Colour Picture Signal
Source concerning a mobile
Cintel colour telecine unit described by Bernard J. Rogers of
Rank -Bush -Murphy.
As Mr.
Rogers was unable to attend, the
paper was read by Baynham
Honri, a Past President of the
B.K.S.T.S. Dr. Gloyns' paper
described the use of ultrasonic
methods of cleaning dust and dirt
from negative and positive film,
for which a highly expensive solvent, trichloroethane, was necessary.
Its remarkable recovery
and reclaim from the exhaust
fumes from the machine is a
most important factor in the
economics of a film processing

laboratory.
The entire party from the U.K.
were hospitably welcomed in a
luxurious penthouse suite at the
Century Plaza Hotel by G. Carleton Hunt, President of the
S.M.P.T.E. It must be mentioned
that the S.M.P.T.E. had put at
the disposal of the B.K.S.T.S. a
special exhibition stand on which
were set up a 16mm. film projector plus two automatic slide
machines for displaying films and
slides of British studios, laboratories and equipment.
There were 86 exhibition stands
for television, film, processing
and camera equipment.

UNTIL the invention of the vidicon in the
research laboratories of the Radio Corporation of America (RCA) the smallest
television pick-up tube had been the 3in. image
orthicon with a 3in, maximum diameter and a
length of about 15in. The early vidicons, lin.
in diameter and only 6fin. long, represented a
great advance in miniaturisation, though early
vidicon cameras using valves were not exactly
miniature by modern standards. The truly miniature TV camera (or "creepie-peepie "!) now uses
a +in. diameter vidicon 4in. long and completely
transistorised circuitry.
Though the vidicon follows the same basic principle as the CPS Emitron and the image orthicon
in being a charge -storage tube in which the information that is scanned by the electron beam has
been stored up between scans, it differs greatly in
the way in which the light reaching the tube is
converted into a pattern of electric charge. In the
vidicon this depends on photoconductivity, which
is the variation in resistance of a material with
variation in the intensity of the light falling on
it.
PHOTOCONDUCTION

As is so often the case the effects of photoconductivity were discovered during investigations
into something quite different. The transatlantic
telegraph cable laid in the 1860s had a very slow
signalling rate due to its stray capacitance. Each
pulse transmitted ended up at the receiving end
as a slow rise and fall of current, making fast
signalling impossible and causing errors because
of the difficulty in distinguishing dots from dashes.
.Until the great mathematician and engineer Oliver
Heaviside showed that this could be overcome by
adding series inductance at intervals in the cable
(entirely contrary to what might be suggested by
common sense) so making the cable into a delay
line with a definite impedance, all sorts of experiments went on using different materials to see
if the weak signals could be reformed in any way.
It was known that some substances did not obey
Ohm's law well, and the experimenters hoped
to find a substance across which there would
sharp rise in voltage when the
be
a
rise in current was received.
When they
came to work on the semiconductor (as we would
now call it) selenium they were puzzled to find
most inconsistent results. The resistance of their
5 -sided
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sample of selenium varied from one day to another
and from one minute to another in a way which
seemed to be unaccountable. It was not until one
worker noticed that the resistance of the selenium
rose every time his shadow passed across it that
it was realised that the resistance of a piece of
selenium depends on the amount of light falling
on it.
This effect was termed photoconductivity and
has been widely used ever since. It was used
before 1914 to transmit newspaper photographs
over telegraph wires by scanning a negative with

a moving beam of light and focusing the transmitted light on to a rod of selenium which transmitted a current to a cable (Fig. I). Similar

mechanisms using more modern photoconductors
are still in use. Even in recent times a new use
for selenium has been found in the electrostatic
copying machine, where a selenium plate exposed
to a document acquires electric charge by photoconduction in places where the original document
has ink. This charge can then be transferred to
dry paper and a copy made by spraying dry
plastic powdered " ink " on the paper. This
"ink " is retained where the paper is charged (just
as a polythene object rubbed with a duster can
pick up scraps of paper) and is melted into the
paper by a heater. This principle has developed
into the sophisticated office copier of the Xerox
(trade mark of Rank Xerox Ltd. and Xerox Corporation of USA) type.
The photoconductivity of selenium is useless
for television purposes however because there is
a time-lag of about one -tenth of a second between
the light falling on the selenium and the resistance decreasing. Furthermore the response is not
linear, that is doubling the amount of light does
not cause the conductivity change to be doubled:
and selenium responds mainly to red light and
infra -red (which means that a TV picture would
show red or hot objects as white and other colours
as dark). These overwhelming disadvantages of
selenium rule it out as a material for use in the
vidicon; but later work undertaken when transistor technology had provided fresh knowledge
of semiconductor materials showed that selenium
purified in the same way as the germanium and
silicon used in transistors and doped with a
measured quantity of impurity material could
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Fig. 2: Action of vidicon photoconductive layer.

become a very useful photoconductor. This work,
also carried out by RCA, resulted in the Selenicon
tube; but that is another story!
VIDICON PHOTOCONDUCTIVE LAYER

The material which was eventually used for
making vidicon photoconductors was antimony
trisulphide, a yellow poisonous powder obtained
from sulphur and the metalloid (neither metal nor
non-metal) antimony which is very similar chemically to arsenic.
Antimony trisulphide has a
quicker response, is reasonably linear, and has a
response to colour which is similar to that of the
human eye. If we take a plate of antimony tri sulphide and focus on it an image of a well -lighted
scene the conductivity of any portion of the plate
will depend on the intensity of the light reaching
it.

Imagine now that one side of the antimony
trisulphide plate can be held at a positive voltage.
In darkness the other side of the plate can be
brought to earth potential by contacting it with
an earthed plate and then removing the plate; as
long as the plate is in darkness the earthed side
should stay at earth potential. When a pattern
of dark and light bars is projected on to the
plate, however, the conductivity of the antimony
trisulphide will increase in the regions of the
light bars and the opposite side in these regions
will rise to the positive voltage of the front. On
the rear surface there will thus appear a pattern
of voltage which will be zero volts where a dark
bar is projected and a positive voltage where a
light bar is projected (Fig. 2). There will also be
leakage across the plate so that the exact voltage
on the back of the plate due to a light bar will
depend on the value of illumination; the brighter
the bar the more positive will be the voltage up
to the limit set by the voltage on the front of the
plate.
Now let us see how this principle is applied
in a vidicon (Fig. 3). A plate of antimony tri sulphide would be too thick so a very thin film
is used.
This is supported on the glass plate
which forms the front part of the tube. Since
an electrical connection must be made to the
surface of antimony trisulphide which touches the
glass a transparent conducting coating has to be
applied to the glass first. Early tubes used very
thin films of gold but nowadays the film is of

tin oxide, made by spraying tin chloride dissolved
in alcohol on to the hot glass plates. The tin
oxide film is very hard, quite transparent and
conducts well (about 10012 across two opposite
sides of a square).
In the early days of the vidicon the endplate
was fixed to the tube, the tin oxide layer put on
and contact made to a metal pin inserted in the
glass. The antimony trisulphide was then heated
during pumping in a side arm attached to the
tube until sufficient had evaporated on to the
endplate to form a film of the required thickness.
The side arm was then removed leaving a sealed
tip of glass. Modern practice is to coat the endplates with tin oxide, add the antimony trisulphide
layer by evaporation in a bell -jar containing argon
gas (better than using a vacuum because the
antimony trisulphide tends to split up in a
vacuum) and then sealing the endplates on to
their tubes. This process took some time to
develop, however. for ordinary glass sealing
methods could not be used as the films on the..
endplates were destroyed by the temperature of
glass sealing. The method finally employed Was
to " glue " the endplates to the tubes using the,
soft metal indium which also serves to act as the
contact to the tin oxide layer. A metal ring.
which makes contact with the indium and serves
as the " target " contact, is then clamped round
the joint. the target being the antimony trisulphide
-

layer.

ACTION OF THE ELECTRON BEAM

Before a pattern of voltage can be established
on the target layer the side opposite to the end
plate must be brought to earth potential. This
is done by means of the electron beam which
acts as a " contact " connecting the target to the
cathode of the electron gun. If the cathode is
earthed then the face of the target is also earthed.
Each time the electron beam scans the target:
therefore, it brings the voltage all over the rear
surface of the target to zero. Between scans the
image which is projected on to the endplate by
the lens causes a voltage pattern to appear on
the back surface of the target. the most positive
areas of the target corresponding to the brightest
areas of the image.
The landing of the electron beam has another
effect. Imagine a set of identical capacitors connected. as shown in Fig. 4. When the switch
contact is rotated. each capacitor will charge up
so that the upper plate is at +20V and the lower
at OV, but in the course of this charging a current
must flow in each load resistor and the amount
of the current will be proportional to the voltage
of the lower plate before discharge. The target
Target
Surface of
connector

photoconductor

Cathode

Glass

faceplate

Mesh

Fig. 3: Main parts

G3
G2
G1
of the vidicon camera tube.
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Fig: 4: Extracting the video signal from the vidicon.

of a vidicon acts as if it were a set of capacitors
with one set, of plates joined and connected to
the +20V and the other set contacted by the
electron beam which acts as the switch contact.
If the target connection is returned to the
+20V supply through a load resistor the current
-¡S of the beam which charges the target will flow
through this resistor, causing a voltage to appear
across it. This voltage must be proportional to
the voltage to which the target discharged, which
in turn is proportional to the light which fell on
the target before scanning. As this process takes
4 place for every portion of the target which is
scanned

4

the

signal appearing at

the

target load

resistor is the video signal. It is important to
note that the amplitude of this video signal at
any time is proportional to the light falling on a
portion of the target in the time between scans;
it is this fact which makes the vidicon and other
charge -storage tubes so sensitive.
SETTING UP A VIDICON
When a vidicon is to be used in a camera a

'

o

definite procedure must be followed for best
results. The camera should of course be designed
so that the focusing and scanning coils are fixed
correctly in relation to the shoulder which locates
against the target connection of the vidicon. Many
vidicons of modern design have one extra contact
to the electron gun: this enables the voltage on
the target mesh to be varied separately from that
of the long anode cylinder, with beneficial results
to focusing particularly in the corners of the
picture. It is not difficult to modify older types
of cameras *o take advantage of this facility.
The vidicon is inserted into the camera until the
target connector is fully home. There is no
preferred angular position (unlike the image orthicon where the shoulder base pins must engage)
unless the base connector is clamped. With the
base connector fitted and the lens in place the
target and beam current controls are set at zero
and the cantera switched on. The monitor should
be set with brilliance and contrast control in
positions which give an acceptable picture (con -
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trast about three-quarter way up, brilliance until
a raster is just visible) and the hold controls of
the monitor set to lock to the camera output.
The lens cap is then removed and the lens iris
set at full aperture for normal room lighting. The
target potential of the vidicon (marked " sensitivity " or " contrast ") should also be set to threequarters of the maximum. The beam current
is next increased (which means the control grid
bias decreased) until some sort of image appears
on the monitor. The focus of this image should
then be improved by using the lens focus and
the electronic focus of the camera.
If the image seems to be framed by a defocused
area this is usually due to misplaced scan coils
causing some of the internal components to be
scanned, so the scan and focus assembly should be
moved. In some cameras a permanent magnet shift
system may have to be adjusted to centre the
scan system of the vidicon so that an unframed
picture is obtained and the scan width and height
may have to be adjusted. The magnet system, along
with the beam alignment control in the camera,
should be set so that movement of the beam focus
control causes the picture to move in and out of
focus only, or in a circle centred round the centre
of the screen.
Target voltage and beam current controls should
then be adjusted alternately until a picture of satisfactory contrast is obtained. The beam control
should be sufficiently high to avoid any washed-out
appearance in the highlights but not turned beyond
this point. If the target voltage control has to be
turned right up or to the point where the picture is
very noisy (assuming that the video amplifier is of
good low -noise performance) the illumination of
the room must be increased or a wider lens
aperture used. Finally all controls including the
contrast control of the monitor should be readjusted.
VIDICON FAULTS

Vidicons are made in large numbers and the
reject rate is also high so that a very large number
of vidicons can appear on the amateur market.
Vidicons which have been rejected for low gun
emission, open -circuit leads or complete lack of
photoconductivity are usually destroyed by the
manufacturers but anyone buying a vidicon from
a source other than a reputable dealer should see it
working first. The usual causes for rejecting working vidicons are spots and excessive lag, faults
which appear in all vidicons to some extent.
Vidicon spots are usually portions of impurity
on the photoconductor or blockage in the target
mesh. For most purposes one small spot (O.00Iin.)
on the outer portion of the target of a vidicon
would not lead to its rejection but two or more
would and for many purposes a spot on or near
the centre of the tube face would cause a possible
£60 studio vidicon to become a £5 "ham" one. For
most amateur purposes spots are relatively harmless faults and such a vidicon is a good investment
bearing in mind the fairly long life and rugged
nature of the vidicon.
Lag is excessive storage in the photoconductive
layer. This results in moving objects having
luminous trails behind them and causes severe
'

-continued on page 510

RECEIVERS that operate normally from
switch -on then gradually or suddenly develop
a fault after a period of use are commonly
encountered in service work. The time delay
before the fault develops can be anything from
several minutes to a few hours, while the actual
defect may be only quite minor or a complete
cessation of results. Usually the commencement
of the symptoms can be regularly timed from
switch -on and are primarily caused by thermal
effects.

These faults are not intermittent defects, for
whereas these come and go spasmodically a true
time -delay fault will only appear a certain time
after switching on from cold and will remain until
the set is switched off. In most instances the cause
is a defective valve failing to operate normally
when it reaches a certain temperature or a circuit
fault causing the valve to be over -run so that
its operation gradually deteriorates or even comes
to an abrupt stop, e.g., failure to oscillate in a
timebase circuit.
However, many instances of this thermal delay
can be traced to one or more of the following:
(a) components subject to high temperature from
adjacent high -wattage resistors or output pentodes;
(b) components or leads only slightly separated
from other points so that when slight local heat
expansion occurs a partial short-circuit can occur;
and (c) short-circuits or more rarely open -circuits
that develop in transformers, chokes or scan coils.
The most common time -delay fault is a gradual
narrowing of the picture after some minutes of use
till ultimately there is a black band on one or
both sides of the raster. While a faulty line output
pentode is the cause in probably 70 per cent of
cases, the remainder will be due either to a reduced
value screen feed resistor over -running this valve
or a metal rectifier reducing its output as its
working temperature increases.
Next on the list of common time -delay faults
is the raster that becomes cramped at the base,
possibly turning into a complete fold -over after
some prolonged use. This is generally caused by
a slightly soft field output pentode, although in a
high proportion of cases the prime cause is a
reduced value cathode resistor under biasing the
valve and leading to its failure. Therefore when
this valve needs replacement always check the
cathode resistor.
Similarly sound distortion that becomes evident
when the set gets really warmed up usually indicates a defective sound output pentode and/or
reduced value cathode resistor.
But what of other less common time lag faults?
Probably the quickest to develop, and one which
can prove quite puzzling to diagnose, is cessation
of line whistle within a minute or so of it developing after switch -on. The cause is rarely a valve,
but instead a diode or diodes in the flywheel line
sync discriminator circuit developing a high
forward resistance and thus preventing the line
oscillator from operating by failing to provide its
correct bias.
Another fault that usually develops fairly
quickly is a partial short-circuit across the heater
chain, either by a heater -cathode short-circuit in a
valve or more rarely by failure of a heater circuit
decoupling capacitor. In most instances this fault
will cause the tube to black out, since generally
being last in the heater chain a short-circuit from

any higher point will deprive it of heater current
If the service manual is to hand the faulty valve
will be easy to locate for it will be the last one
in the heater circuit still glowing. On replacing
this valve it is worthwhile checking whether anyy
cathode resistor or bypass capacitor has been
damaged by the shorting a.c.
In those receivers with a transistorised receiver;
section which receives power from the voltagevrdeveloped across a resistor terminating the heater
chain to chassis, the c.r.t. will be placed above this
resistor so that a short-circuit across the transistor,,!
l.t. feed resistor-possibly due to a faulty smoothing electrolytic-would leave a blank raster.
When valves develop heater -cathode short -te
circuits after some minutes of use they are
generally placed well down in the heater chain y
Valves placed high up which develop this faultyißusually break down immediately the set is switched_
on.
Another fault which shows up soon after switching on, or to be more accurate after changing '0;
channels, which often amounts to the same thing,
is a "sticky " fine tuner mechanism in which the
spring-loaded plunger fails to follow the operating
knob movement. This leads to difficulty in getting .
the optimum tuning position, often followed by a .
slow drift away after a few minutes resulting in
sound -on -vision or vision -on -sound.
A somewhat similar but extremely long-term
effect can sometimes be produced by rotary v.h.f. .
tuners with a preset fine tuning adjustment, as the
writer encountered recently. The set was a modern
Ekco receiver using the popular and reliable onepiece hinged chassis. A spring-loaded knob protrudes through the back; this, when depressed,
engages with square -headed screws on the rotary

lcoil

assembly, and by turning this knob each
Once set these
adjustments normally stay put for a long while
"and only need altering if the frequency changer
`..valve is replaced. The owner's complaint was a
'strong sound buzz which turned out to be vision on -sound. We readjusted the fine tuners by means
sAir,of the spring -loaded plunger, restoring normal
.results. But within three days the owner cornplained that the fault had returned. Again the
,Iltrouble was cured by fine tuner readjustment, but
,as there was a possibility that a capacitor in the
ocal oscillator circuit might be changing value or
rit might be preventing the correct seating of the
hannel settings we then made a careful inspection
of the setting mechanism and found that a small
adjustment screw associated with the plunger
rivas slightly loose. On securing it with locking
mpound the fine tuner settings remained ' spot
,. bn ' and no further trouble was experienced.
While on the subject of tuners it is worth
*plc membering
that instances of sets taking an
.. unduly long time to commence working from
cold can be due to a low -emission frequency
valve which only starts oscillating when
Zhanger
ally hot. This is similar to instances of batterywered receivers which only work when the
pply voltage is close to maximum-again due
a low -emission frequency changer.
Another fault that becomes evident soon after
itching on is change in the line or field timebase
king position. Usually the line hold control is
st susceptible to this trouble, generally due to
* change in value of an associated high -value, low. ttage, current-carrying resistor as its tempera e rises. An intermittent variation in timebase
quency, on the other hand, is most likely to be

.àchannel coil can be tuned -in.

,..

due to a varying value or dry -jointed capacitor in
the oscillator circuit.
Quite often we come across receivers that
suddenly produce a minor symptom after some
operating time, maybe a slight reduction in height,
width, volume or picture contrast. Once valves
have been eliminated probably the best move is to
inspect all components in the suspect stages for
signs of deterioration, especially if mounted close
to high -wattage resistors. Be suspicious of all
electrolytics whose outer covering is discoloured
or looks dried up and change any capacitors whose
wax coating seems soft and greasy. Resolder any
suspect joints and slightly move wiring or components that seem to have only slight clearance
from others. Especially in printed circuit receivers
check carefully for solder blobs or wire strands
that could cause minor short-circuits as the set
warms up and some slight thermal expansion
occurs.
As an example the writer can recall a Pye
receiver that would work normally for about IS
minutes after which the picture would suddenly
disappear to leave a blank raster with normal
sound. This was clearly a video fault, and on
inspecting the chassis we found that the 4.7kí
video anode load resistor was only loosely held
by its leads through the printed panel. Expecting
this poorly connected component to be the cause
of the fault, we resoldered it in circuit whereupon
reception continued normally for about 20
minutes.
However, picture modulation then
again vanished, but this time we were able to see
that the video load resistor was cooking. Further
tests showed that the cause of the excessive current
through the resistor and the lack of picture was a
complete short-circuit across the video pentode's
cathode resistor. Subsequent tests showed that
both the capacitors shunting the valve's cathode
resistor were perfect, the fault being due to a
short somewhere in the cathode printed circuitry
that developed when the set warmed up. After
considerable work we eventually located a small
blob of solder close to the video pentode valve holder that shorted out the cathode bias resistor
when the immediate area of the panel expanded
slightly when warm.
To eliminate such possibilities carefully brush
printed panels with a fairly stiff, clean brush, and
if any components have been replaced look for
solder blobs or splashes which may have dropped
off the repairer's iron. In this connection, always
be extremely careful when soldering replacement
sections to a mains dropper, for the tags on these
components are always difficult to solder to and
very often one or two solder splashes fall on the
chassis. I find it a wise precaution to place a
small piece of rag under the dropper resistor
before soldering.
As an example of how variable and surprising
thermal effects can be, we recently came across
an older Decca receiver which developed picture
roll after about half an hour. In this model the
triode sections of two separate ECL80s are used
as the field generator and naturally our first move
was to replace both. However, the fault still
developed after a half-hour delay, and after a
great deal of subsequent testing we found that a
chassis mounted field linearity control had a hairline crack in its carbon track which opened when
the component got warm to open -circuit its con-
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Fig. 1: Typical modern a.g.c. system (Thorn 900 Series).
Simultaneous contrast and a.g.c. increase indicates a receiver
section fault. Contrast increase with a.g.c. decrease is caused
by a fault in the a.g.c. circuit.

nections and produce the field roll.
One of the great difficulties with so many minor
faults is that their presence fails to significantly
alter normal working valve voltages. If, however,
the fault is an increase or decrease in gain, any
voltage variations detected on the a.g.c. line will
indicate whether such output changes are due to
changes in receiver amplification or to a defect
in the a.g.c. system. For example, an increase in
sound or vision output will be accompanied by a
slight increase in a.g.c. bias when the fault is
actually in the receiver section, but will be accompanied and caused by a slight drop in a.g.c. bias
when the a.g.c. circuitry is at fault (see Fig. 1).
Variation in receiver gain can be caused by
spasmodic connection of a screen, anode or
cathode decoupling capacitor, by a dry -jointed
damping resistor or fixed tuning capacitor shunted
across a coil or i.f. transformer, or by a dry
joint almost anywhere in the receiver circuitry.
Variation in a.g.c. voltage simulating varying
gain symptoms can be caused by a defective
smoothing capacitor or clamp diode, or by alteration in value of a resistor supplying either the
actual negative control voltage or the positive
backing -off voltage tapped from the contrast
control. When in doubt it may be advisable to
short out the a.g.c. rail, possibly using a set -top
aerial to prevent overloading.
If variations of gain occur look for possible
attendant symptoms which may help to pinpoint
the actual trouble. For example a dry -jointed i.f.
transformer damping resistor or fixed tuning
capacitor could introduce visible impairment of
resolution when out of circuit, while coincident
variations in sound and vision signal strength
would naturally limit investigation up to the
common i.f. stage.
Whenever possible take voltage measurements
in the faulty or suspect stage before the fault
develops, and leave the meter in circuit at a vital
point so long as it does not materially affect
results.
As an example of the importance of making
such voltage tests we must cite the case of a
405 -only H.M.V. receiver which would work
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normally for about twenty minutes after which
picture contrast would suddenly reduce to a just
about perceptible level, insufficient to keep the
timebases locked, although- sound would continue
unaltered. Obviously the fault ley in the EF80
vision i.f, stage or the PCL84 video stage, and our
first move was to replace both of these valves.
The fault developed again after the usual delay,
so in case heat from nearby valves was causing
the video diode to break down, immediately thë
fault appeared we switched off and tested the
resistance of the diode in both directions. The
diode proved to be perfect, but as video stages
generally tend to be more troublesome than i.f.
amplifier stages we still concentrated on the
former.
Being 405 -only, a short-circuit across the cathode
bias resistor could cause almost complete loss
of signal as in the Pye receiver previously men*
tioned, so we connected our voltmeter on the 10V
range across the cathode valveholder pin and
chassis. When the receiver was working normally
we obtained a reading of about 4V, which would
increase as the contrast control was advanced
thereby increasing the positive -going video drive
to the valve grid, while on removing the aerial
plug the measured potential dropped to almos
zero. These simple tests are extremely useful and
demonstrate how the positive -going v.h.f. detector
output increases anode current as signal strength
is increased.
After the usual twenty minutes or so however
the picture practically vanished again while.
simultaneously the valve's
cathode voltage'
increased to almost full-scale deflection on thé
10V range and could not be altered by operating
the contrast control. Obviously the valve's anode
current had dramatically increased or the cathode.
resistor had increased in value; but in the latter
case the contrast control would still have had
some effect while we
"
would have expected
H.T.+
that picture highlights
5.9K
at least would have
been able to overTo ÇRT.
come such a big
O cathcx
increase in bias.

'

Last Vision

I.F

Fig. 2: Typical 405 -only video circuit.
The positive -g
output from the diode detector produces an increased volt
at the video amplifier cathode as contrast is advanced.
one case of vision failing after 20 minutes coincident increaspn,.
this voltage indicated the probable cause.
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The other possibility was that the big increase
current occurred because the grid was no
longer tied to chassis thus leaving the valve unbiased. On switching off we made a resistance
check from the valve grid to chassis and found it
to be virtually open -circuit, the cause being a
miniature video choke which went open -circuit
when it warmed up sufficiently (see Fig. 2). We
have often heard of these chokes going
permanently open -circuit, although we have never
come across an instance ourselves, but we were
surprised to find one which would go open -circuit
when warm and return to continuity again when
cold. The cause was a badly soldered joint on
the miniature former to which the fine wire was
attached. A few minutes' work with a soldering
iron restored good contact and the end to the
trouble.
No outline of time -delay faults however brief
would be complete without some reference to
the effect of shorting turns and deteriorating
insulation in line and field output transformers,
blocking oscillators, width controls and scan coils,
which can develop as the components get warm.
It is a remarkable fact that while temperature
increase in a conductor raises its resistance by only
a small percentage per degree, an equivalent
increase in the temperature of an insulator will
reduce its value by many times this coefficient.
Although the line output transformers used in
modern receivers are far more reliable than their
predecessors, some failures do occur. With modern
circuits shorted turns or bad insulation on the
line transformer usually results in width contraction, a tendency to overheat, plus bad regulation
resulting in the picture blooming when the
brilliance is well advanced. In receivers where the
line output pentode also functions as one half of
the multivibrator circuit, shorting turns or leakage
will also produce a shift in the line locking
position.
When only a few turns are shorted, it is
virtually impossible to detect this by measurement
since the variation between different samples will
exceed the probable reduction in resistance. The
only real remedy, after eliminating all other
possibilities, is to try a new replacement-but be
sure to check all other possibilities first.
Owing to the lower operating voltages, partial
shorts in field output transformers are far less
common, but their presence is usually indicated
by reduced height and bad linearity.
Shorting turns or poor insulation in a blocking
transformer
that
progressively
oscillator
deteriorates can produce a shift in timebase
locking position or, in extreme cases, can cause
failure to oscillate.
Some older receivers employed width coils
which commonly developed short-circuited turns
or heavy leaks to the mounting frame, often resulting in very limited width or even total loss of scan.
When found to run warm they should always be
suspect, and for test purposes can simply be cut
9ut of circuit.
Finally, shorting turns or leakage between the
fine and field scan coils is easily identifiable by
4ausing raster distortion as well as reduced
in valve

inplitude.
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TELEVISION
VALVE TESTER
A novel design that can be used for
testing valves according to manufacturers'
data, plotting valve characteristics under
common or unusual operating conditions

for providing variable stabilised
supplies to feed any type of valve circuit
encountered during experimental design
work.
and

CHAIN -REACTION FAULTS
The obvious suspect may not be the
original cause of a failure or fault symptom:
this article provides a systematic guide
to the way in which receiver faults are
linked and what to check after the
obvious breakdown has been cleared.

VIDEO TAPE RECORDING
his concluding article H. W. Hellyer
describes monitoring techniques and the
ways in which standard domestic reIn

ceivers can be adapted for this purpose,
and takes a look at taping colour TV.
PLUS ALL THE REGULAR FEATURES
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X-RAY RADIATION'
MARTIN L. MICHAELIS M.A.
HEN considering electromagnetic radiation
wavelengths such as those used for radio
and TV transmissions we are accustomed
to visualising their behaviour in terms of waves.
We define a wavelength À and a frequency f for
any such wave in terms of the familiar formula:
wavelength(-) x frequency(f)=velocity of light (c).
The waves consist of interlinked closed loops of
electric and magnetic lines of force so that we
can express intensities in the familiar units of
electric fields, namely Volts/meter (V/m) or convenient sub -units.
This way of picturing electromagnetic radiation
is only one side of the story. It assumes that the
emission is a steady, continuous stream whose
intensity can be reduced indefinitely without
change in character. But this is not true. We
saw last month that all electromagnetic radiation
is produced by charged particles dropping through
definite energy jumps of magnitude E=h x f
where f is the frequency and h is Planck's
Constant. This amount of energy E is known as
the quantum energy for the particular frequency
f. The radiation process is in fact a succession
of individually instantaneous emissions of energy
packets of this magnitude, known as photons.
These photons may be considered as particles in
their own right. Only when their quantity per
unit time of observation is very large can we
legitimately picture the emission process as continuous and express it in terms of clearly defined
waves.
We have seen that the quantum energy becomes
very small for appreciably large wavelengths, so
that an enormous number of photons must be
emitted for a given radiated transmitter power at
say 50Mc/s. The wave picture is thus certainly valid
here for normal purposes and consideration in
terms of individual photons is usually unnecessary.
Let us look- at some typical figures in order to
determine the circumstances in which it becomes
necessary to consider individual photons. This
is evidently demanded when the total powers
concerned are so small that only a limited number
of photons are involved per cycle of the
frequency concerned. The wave picture then
breaks down as a practical model, and we have
to express intensities no longer in terms of Volts/
meter but in photons per second or minute. Either
form is equally valid for the copious photon

streams of ordinary practical wireless and TV
transmissions.
Consider first of all a TV transmitter operating
at 50Mc/s and beaming an e.r.p. (effective radiated
power) of 25kW. The quantum energy for this
frequency comes out at 3.31 X 10-27 watts, so that
the total power is radiated as individual photons
each carrying this tiny energy contribution. The
aerial array must therefore be radiating 7.6X 1031
photons per second into the beam, corresponding to 25kW e.r.p. Now consider a receiving
aerial array of 1m.2 impact area presented to the
beam and located at a distance of 25km. from the
TV transmitter. This aerial array subtends a
solid angle of 16 X 10-10 sterad at the transmitter,
which we will asume to be beaming into a
forward lobe of r sterad (about 4:1 forward gain
of the transmitting array). The receiving aerial
will thus be picking up 4 X 1021 of the photons
emitted each second by the transmitting aerial
25km. away, and this enormous rate of photon
pick-up is more than adequate for expression in
terms of continuous waves. So far so good. But
what happens when we desire to use the same TV
transmitter to communicate with a receiver on a
spaceship at the other end of a diameter of the
earth's orbit round the sun-a quite practical and
topical desire in modern technology?
We may take the diameter of the earth's orbit
as 25 X 107km., i.e. a factor 107 larger than our
previous receiver range of 25km. According to
the familiar inverse square law, the intensity
picked up by the receiving aerial will be 1014 times
smaller than previously, i.e. we are now receiving only 4 X 107 photons per second with the
aerial array on the spaceship. The frequency we
are considering is 50Mc/s, so that we are now
receiving only about one photon per cycle. This
is quite inadequate for defining a wave for each
cycle, let alone any rapid modulation of that
wave. We need a quite different form of receiver
to process a signal under these conditions in
order to extract any communications content from
it. This receiver must determine carrier intensity
(amplitude) modulations by counting photon
This is governed by statistical laws.

Counting Photons
In common with any other type of particle.
emission the intervals between the emission of
successive photons are statistically random buf
-

possess a definite long-term average value corresponding to the intensity of the complete radiation
process. The basic statistical law here states that
if the long-term average interval would imply N
photons being emitted in a certain time of
observation, then the actual number of photons
obtained in that time will fall within the range
N±.../N for half of all repeated observations for
the same time. For the other half of all such
repeated observations, the actual number of
photons will be greater or smaller than the limits
of this tolerance range. Thus the most probable
statistical fluctuation in N expected photons will

/N photons extra
Modulation
be

509

PRACTICAL TELEVISION

August, 1968

or less.

If we wish to express the amplitude of a carrier
wave to ±5% accuracy for purposes of interpreting its amplitude modulation we must have at
least 400 photons during one cycle because the
square root of 400 is 20, which is just 5% of
400. For any smaller number of photons per
cycle the most probable statistical fluctuation
would exceed 5% and thus mask the modulation
since an intensity change of 5% can then no
longer be interpreted unambiguously as significant
modulation because it is equally likely to take
place by chance without any relation to the
transmitter communication signal. If we wish to
determine the carrier amplitude to +1%, we
require ten thousand photons per cycle.
For the transmission of television pictures over
large distances in space, e.g. from the recent
Venus probe back to earth, we may take ±5%
amplitude resolution as satisfactory for reasonable
definition. This allows 20 shades of grey. For
this resolution we require 400 photons per cycle,
as we have just seen. One cycle off the highest

interpretable modulation frequency must thus
contain at least 400 photons. We have seen that
our 50Mc/s, 25kW TV transmitter on earth will
produce about one photon per carrier frequency
cycle at Venus, or vice versa. Thus the maximum
interpretable modulation frequency with this
system is 1/400 of the 50Mc/s carrier frequency,
i.e. 125kc/s. All higher modulation frequencies
would be completely drowned in statistical photon

elements would thus take about 10 minutes to
transmit over this system, as it did in the actual
transmissions recently made from Venus.
Higher modulation frequencies and thus faster
transmission are possible only by increasing the
rate of arrival of photons at the receiver, either
by increasing the power or by reducing the
frequency of the carrier wave in as far as absorption and other propagation considerations permit
this. As a further measure the beam angle may
be reduced, which amounts to power increase;
or steps can be taken to reduce the background
photons from unwanted sources (masers cooled
to liquid helium temperature as the receiver, for
example, to reduce thermal noise).
We may extend our calculations by considering
the performance of our 50Mc/s, 25kW 4:1
forward -beamed TV transmitter when attempting
to use it for communication from Earth to the
nearest star situated about 4 x 1013km. distant.
The same 1m2 receiving aerial on that star will
then pick up about photon in every 10 minutes
from our transmitter. This will be quite undetectable by any feasible means because the background rate of arrival of similar photons from
all other sources will be millions of times greater,
calling for transmission times of years for only
a single picture element. Calculations show that
if we boost the e.r.p. to 60MW and restrict ourselves to 60 Baud telegraphy with 50%
distortion tolerance we would just succeed in
communicating with the nearest star in this
manner, still neglecting any background.
Lasers have the advantage of much more
compact forward beaming, providing an illuminated circle of only some 150 meters diameter on
the moon. The higher quantum energy of the
shorter wavelengths of laser light offsets this
beaming advantage to some extent since we get
fewer photons per cycle for a given power, but
calculations show that a 2kW laser could send
about 100 photons per second into a substantial
aerial system (optical telescope) on the nearest
star of one of its planets, which would suffice for
a 60 Baud telegraphy signal with only 10%
distortion. Television picture transmission would
still not be feasible.
1

noise at the receiving end.

X-ray Photons

Noise

The individual photon treatment of ordinary
television transmission frequencies becomes
necessary only over interplanetary ranges because
the quantum energies involved at these low
frequencies are so small that customary transmitter cowers always lead to vast photon arrival
rates at the receiver over terrestrial ranges.
Conditions are rather different for electromagnetic
radiation at X-ray frequencies. First of all the
quantum energy is here 125 x 109 greater (25keV
X-rays from a colour TV receiver shunt triode)
than for a 50Mc/s transmission. Secondly our
aerials are now single atoms with dimensions
much smaller than the 1m.2 receiving array considered for the 50Mc/s transmission. Thirdly the
absorption by even small interposed amounts of
matter (glass bulb of the valve emitting the
X-rays, entrance window of X-ray detector, etc.)
is comparable to or greater than the absorptive
power of interplanetary propagation paths for
All these factors operating
50Mc/s signals.

An} other source of noise in the transmitter,

receiver, or due to other sources radiating on the
same frequency may be expressed as an additional
rate of arrival of indistinguishable background
photons at the receiver. To take a typical
numerical figure for our Venus -Earth TV picture
transmission, the receiver may be picking -up
background photons at five times the rate of
arrival from the wanted transmitter. A 5%
intensity change of the wanted transmission is
then only a 1% intensity change of the total
photon stream picked up by the receiver. For
significant interpretation of such a 1% change
we require ten thousand photons (square root of
ten thousand is 1% of ten thousand). The maximum useable modulation frequency for our
50Mc/s, 25kW transmitter communicating between
Venus and Earth is now only one ten thousandth
of the carrier frequency, i.e. 5kc/s. A single field
of a 625 -line TV picture with 5 million picture

rí
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together drastically reduce the number of photons
picked up per minute by an X-ray detector so
that the conditions existing over interplanetary
ranges for 50Mc/s prevail over ranges of a few
centimeters or meters for the 25keV X-rays
(625 X 1012Mc/s) from the shunt stabiliser triode
of a colour TV receiver. Our detection and
measuring system for these X-rays is thus always
concerned with counting individual photons, not
with the measurement of electric field strengths.

Ionising Power
If this is so and we are concerned with very
restricted numbers of photons in X-ray measurements, we may well ask why this radiation is so
dangerous to health. If we can tolerate countless
trillions of 50Mc/s photons passing through our
bodies when we happen to take a walk in the
vicinity of a TV broadcasting station, why do
these very few X-ray photons upset our health?
The answer to this question lies in the relative
magnitudes of the quantum energies of the
respective frequencies. If this is less than the
excitation energy of the' outermost electrons of
typical atoms, i.e. if the frequencies are smaller
than those of visible light, individual atoms are
unable to absorb energy at these frequencies or
to respond in any way. There is no question of
numerous small -energy photons " piling up " for
a concerted attack on an outer electron of a
single atom. Photons are absorbed entirely and
individually, or not at all, just as they are emitted
individually. Some atoms and especially combinations of atoms in complex molecules do have
rotation and vibration resonances in the microwave range. The larger a molecule, the lower its
effective resonance frequency. In this sense any
electrical conductor may be treated as a single
molecule of macroscopic dimensions, since the
electrons are free to move throughout its bulk,
thus belonging to the conductor as a whole and
not to any particular atom in it. Thus only these
conductors have very Jow resonance frequencies
in accordance with their physical dimensions and
can radiate or absorb normal radio frequencies
efficiently.
Returning to single atoms, we must have
quantum energies at least as great as those of
visible light if single photons are to be capable
of disturbing the outermost electrons and thus
modifying the linkages of these atoms to their
immediate neighbours in molecules. The longest
wavelengths of electromagnetic radiation which
can produce this effect, known as ionisation, on
a large scale are those just shorter than visible
light, i.e. ultra-violet light. However, the absorption is here so efficient that the ultra-violet
radiation can penetrate little deeper than the
upper layers of skin. The effect of overexposure to ultra-violet radiation is thus primarily
skin burn, which affects health by secondary
effects due to disturbance of the biological
functions of the skin.
If we expose the body to progressively shorter
wavelengths of electromagnetic radiation, now
known as X-rays, the penetration depth increases
with the rising quantum energy and the effects
produced in atoms and molecules by the absorption of these high-energy photons become
increasingly devastating. Photons with quantum

energies above about 10keV, i.e. X-rays from any
atoms heavier than Copper (see Table
last
month) can penetrate living tissues sufficiently for
ionisation of chromosome molecules in the cell
nuclei on an extensive scale. These chromosomes
carry all information for genetic and metabolic
processes, and a single cell is ultimately the parent
of large numbers of offspring. Thus in principle
a single X-ray photon which modifies a chromosome molecule in a single cell could suffice 'to
produce severe damage. Malignant growths can
be induced on account of the disturbance of the
metabolic information, or any other form of
pathological metabolic disturbance. The range
of possible secondary illnesses is thus practically
unlimited.
The chances of such destructive
encounters between X-ray photons and important
molecules in living cells are governed by statistical
laws. The organism as a whole possesses powers
of regeneration, because the same information is
stored in many cells, so that destruction of a
certain proportion of cells can still be tolerated.
Nevertheless the tolerable number of X-ray
photons which a healthy body can cope with is
restricted. X-ray photons in the same numbers
as the 50Me/s photons emitted at close range by
a 25kW, 50Mc/s TV transmitter would be instantly
lethal.
TO BE CONTINUED
1

VIDICONS

-continued from page 503
streaking when the camera is panned. Lag never
gets better and usually gets worse; it is due to a
fundamental fault in the photoconductor and a
laggy tube is best avoided. Unfortunately it is
seldom possible to find out why a tube has been
rejected in the first place and the chances of getting
a lag -reject are therefore fairly even. Generally
speaking a laggy tube (and remember that all
vidicons suffer from lag at low light levels) performs best with the lowest target voltage usable and
the highest possible illumination. Where no rapid
movement takes place in a scene such a tube may
prove quite acceptable, but its life may be less than
that of a tube rejected for spots.
ODD VIDICONS

Occasionally vidicons which have been made for
special purposes appear on the market. Half -inch
vidicons are usually useable if suitable scan and
focus coils can be made up but are not readily
replaced since no firm in the UK is producing them.
Some fin. and tin. vidicons have been made and
should be avoided; there are no replacements or
camera parts to match.
Plumbicons (see article in PRACTICAL TV, September 1967) may be available in small quantities
soon. They are Ñin. in diameter, 8in. long and
have a photosensitive layer which is more opaque
and more yellow in colour than that of the standard vidicon. At the moment they are worth their
weight in gold on the amateur market!
Finally, do not worry if no two vidicons have
the same colour of target but vary from dark
brown to clear light blue. This is a normal variation on target thickness between batches and does
not appear to cause any defects.
1
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No. 148 - THORN 900 CHASSIS

It is of course necessary
to lift the chassis up out of the top slots completely and disconnect the bonding strips when
the tube has to be replaced; an operation which
has been found necessary quite early in the lite
of a number of these sets. In most models it is
possible to remove the cover of the v.h.f. tuner
unit without removing the tuner. This enables the
turret contacts to be cleaned with the minimum
of trouble. Some models use twin -panel tubes,
some use implosion -proof tubes whilst others have
a moulded Diakon implosion guard. These generally do not require attention but there are some
which employ a window at the front and where
this is found a bottom member can be removed
to facilitate cleaning when necessary. Those using
a moulded Diakon implosion guard and those
with the stretched p.v.c. skin guard may be cleaned
with a soft damp cloth and perhaps a little soap
only. On no account use any abrasive cleaner.
Many variations of tube fixing will be found but
examination will show what comes out with
the tube and what stays in.

Some common troubles:
Heater line faults

One fairly common fault in the heater line
which can be nasty if it continues over any period
of time is excessive heater current resulting in all
the valves and the tube heater being overrun. If
the valve heaters appear to glow brighter than
normal either put a meter in series with the heater
chain which should show 300mA or a little under,

SERVICING

The top is
bottom.
pivoted in slots which
allows the chassis to be
raised and swung out.
In addition the cabinet
can be turned on its
side allowing complete
access to the printed
panel except for the
tracks which run under
the frame. This is a
useful facility as it
means that the flexible
cable(s) which operate
the system switch can

BONDING

CHASSIS
MOUNTING
BRACKET

-

BONDING STRIP

UHF
AERIAL

'

STRIPS

Lawry -Johns

be left undisturbed.

RECEIVERS using this chassis include the
Ferguson Models 3623-3627 plus some variations, the HMV 2620-2624, Marconiphone
4611 and 4612 and Ultra Models 6625-6629. Some
models have radio facilities which necessitate
additional switching and circuitry and one of three
basic types of v.h.f. tuner may be encountered,
one of which is a push-button type (TV only).
The main feature of this design is its one-piece
" cool" chassis. There are no mains dropping
resistors, the valve heaters being fed from the
150V tapping on a small autotransformer on the
left-hand side as viewed from the rear. Also
featured is a heat -operated cut-out, referred to as
a fusible resistor. This is basically a 14f) wire wound resistor in series with the h.t. line. When
excessive current is passed by this resistor the
solder joining two wires melts allowing them to
spring apart. This opens the h.t. II'ne and stops
the receiver working from the h.t. point of view
until the fault is found and the wires again joined
with a soldering iron (not by wrapping fuse wire
round them). A 1.5A fuse is also fitted in the
mains supply from the on/off switch to the auto transformer.
Some models use a flywheel sync unit which
is a small assembly on the right side using an
EF80 valve and a couple of diodes in one envelope
(W401 and W402, type FSY11A), with the preset
line hold control R413 prominently mounted.
It is rarely necessary
to remove the chassis
completely for normal
servicing. There is a
chassis fixing nut on
either side at the
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Preset adjustments.

Flywheel unit with preset line hold on fringe models only.
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or check the voltage at autotransformer T5 150V
tap (or tag 7 on the panel). The voltage should
not exceed 150V at normal running. If the voltage is higher with the mains tapping set correctly
change the transformer. This develops shorted
turns and causes overrunning. This fault can
cause premature valve and tube failure.
Another nasty one is when the heater track
which runs from the PCL85 (V8) to the thermistor
X3 along the rear edge of the panel shorts to
frame. This immediately blows the PCL85 as
well as the fuse (or instead of it) and at first
leaves the repairer a little mystified. One is
accustomed to finding the thermistor the first item
in the heater chain or at least the efficiency diode
(PY801) but in this circuit the supply from the
transformer is to the PCL85 heater and then
along to the thermistor. If the track cannot be
cleared easily, part it at the two ends and connect
a lead from the PCL85 to the thermistor.

$
v

Loss of vision signals

Another common one, not so awkward, is that
R28 (5kí2) changes value. This is the h.t. supply
resistor to the vision i.f. amplifier V4 PCF808
(pentode section). When it goes high it causes
loss of vision signals or leaves them extremely
weak. If a replacement overheats change V4
which sometimes develops an internal short.

Intermittent loss of sound
ea,

If the picture is normal but the sound is intermittent particularly with movement of the board
or i.f. transformers but the circuit is functioning
from the detector onward, suspect V6 EF184
and check it. Quite often however we have
found the fault in one of the sound i.f. transformers. If close inspection fails to reveal a dry
joint which can be remade, a new transformer is
necessary.

J.

R.

Improper switching
Incorrect operation of the flexible cable which
operates the system switch can cause several, some
strange, effects. These effects vary according to
which contacts make or fail to break. Failure to
switch to 625 with the 405 picture enormously
enlarged is one effect. The remedy is to more
efficiently clamp the cable so that the outer
sheath does not move. Modified clamps can be
obtained from the makers or a metal skin can
be inserted to tighten the grip.

=8

[

Autotransformer
The vibration caused by T5 working loose can
be very annoying. If tightening the clamp screw
does not help matters some packing may be
introduced and the transformer tightened down
on it.

The line

..

°,

°y-

C2 Lim

o

ä \31r

Fig. 2: Printed board layout.

output stage

Two types of line output transformer may be
found fitted, the conventional type with an EY86
e.h.t. rectifier or a " jelly -pot " type with an e.h.t.
rectifier consisting of a tray containing three pencil type selenium rectifiers. The latter (tray) can
be detached from the main unit quickly for
replacement and the obnoxious smell given off
by a faulty selenium rectifier is usually a sure
pointer to the source of the cause of a no picture
condition.
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Fig. 3: Preset fine tuning mechanism.

The PL500 is a frequent source of trouble
causing. the conditions of no picture, lack of
width and varying picture size. It also has the
irritating habit of developing an intermittent short
which damages R128 (2.2k0) its screen feed
resistor.
The PY801 should not escape attention when
the line output stage is found inoperative. We
use as many PY801 and PY800 valves as we
do PL500 (PL504) and PL36, the latter not being
used in these sets of course.
An inoperative line output stage will often be
restored to partial working by removing the
PY801 top cap. This of course should stop the
circuit functioning completely but if C101 (0.22µF)
is shorted an h.t. path is provided and some sort
of working will result when the PY801 is rendered
inoperative by removing its top cap.
The line output stage can of course be rendered
inoperative by several faults, including a defective
line output transformer and lack of line drive
from V4B line oscillator. The maker's remarks
upon the line output transformer are as follows:
Access to the line output transformer assembly
is facilitated by removal of the screening plate
which is secured by a turn -buckle. The transformer assembly is secured by two nuts or screws
which are accessible without removing the chassis.
In some receivers a jelly -pot transformer and
selenium -type e.h.t. rectifiers are fitted. Extreme
care should be exercised when removing or
resoldering the connecting leads to the transformer
tags. Use a small, low-consumption iron, and do
not bear down on the tags heavily or apply the
bit for longer than is necessary to produce sound
joints. The e.h.t. rectifier assembly is a plug-in
unit. If one of the clip-in rectifiers becomes
faulty all three should be replaced; before removal
carefully note polarity. Important: shorting the
e.h.t. supply or drawing arcs with a screwdriver
(earthed) during servicing will damage the
selenium rectifiers.

Line hold

Standard version: If difficulty is experienced
locking the picture horizontally check the PCF808
(V4) and the line hold control itself (405 R58
250k5ì; 625 R60 100k0). -If the controls are at
one end of their travel check R62 620k12.
Flywheel sync version: R62 is not fitted. The
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Fig. 4: Rotary tuner with fine manual tuning

control bias is determined by the operating conditions of V401 (EF80). Thus R413 becomes a preset line hold. In the event of poor or absent line
sync check the EF80, W401/W402 (FSY11A) and
the capacitor C407 (0.5µF) which often becomes
leaky.

The

field time base

The heart of the field timebase is the PCL85.
Most of the troubles which beset the timebase
can be cleared by replacement of the valve (V8).
The symptoms may vary from complete loss of
scan, resulting in a solitary white line across the
centre of the screen, to loss of hold or irregular
scanning.
Faced with a single white line condition the
average engineer would carry out the following
routine. Replace the PCL85. If the condition
is unaltered, take the voltage readings at pins 1, 6,
The next action would depend upon
7 and 8.
these readings. The pin 1 voltage should be
about 75V. If absent check at height control. If
this is about 230V check C100 for shorts. If
however the voltage is well up at the boost line
end of the control and low at the pin 1 end
of R102, suspect the PCL85 of non -oscillation.
Check C79 -C80-C81 -C82 -C83, and compare other
voltages. For example pin 6 should be about
190V. If very low check T3 primary (3005)
assuming the pin 7 voltage is correct at about
200V. If again this is absent check R119 which
may be open -circuit and C91 for shorts. The
pin 8 voltage is also very important. Its proper
If it is much over this
reading is 17V.
check C82 which could be leaky (this would
explain also the low voltage at pin 1) and also
check the bias resistor R112 (3600).

Reduced scan

If the bottom is compressed check C89, the
PCL85, C88 and R114. If the loss is even top
and bottom check the PCL85 and C82 for slight
leakage.
TO BE CONTINUED
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M. D. BENEDICT

WHICHEVER of the programme sources
described in the previous articles is to be
used for transmission of a particular programme, they are all transmitted at their correct
time through a control room.
Although producing the same result with the viewers at home networking, as this is called, differs tremendously
between the BBC and ITV. Whereas the BBC
mainly work as a single unit putting out one
programme at a time covering the whole country,
ITV consists of programme contractors in various
towns all over the country each putting out a
different programme at the same time. Naturally
some programmes are transmitted by several or
all of the companies at the same time, but most
films, as well as all of the advertisements, come
from the local programme contractor.
With the BBC's technique of networking almost
all programmes for BBC -1 and BBC -2 are put out
from Network Control Rooms 1 and 2 at the Television Centre in London. In principle the techniques adopted by both BBC -1 and BBC -2 are
similar and BBC -l's networking facilities are
similar to those of BBC -2 except for colour working on BBC -2.
All studios, all lines from video tape and
telecine areas, many lines from the nearby studios,
Lime Grove, and the Television Theatre at Shepherd's Bush. London, and lines from the centre
of London which are connected to the distribution
and contribution network are all fed into a large
room called the Central Apparatus Room (c.a.r.)
where all these lines are switched from various
sources and destinations. This includes all incoming lines to the studios. recording areas, and in
particular the lines to the Presentation Area.
Monitoring facilities allow the sound and vision
levels to be checked whilst various telephone communication systems allow c.a.r. staff to contact
almost any source.

Conversion between standards

Near to c.a.r. are the various standards converters; optical converters using television cameras
on one standard and viewing a display monitor on

another, as well as the new all -electronic converters which break up the picture into its basic
components and reassemble it on another line
standard.
As a result of pioneering work by the BBC
engineers electronic converters now exist to work
between all line standards and the various field
standards. Effecting a conversion between signals
on 405 and 625 lines is comparatively simple and
is achieved by laying down the information of a
line of video signal in a special store called a line
store. This consists of the equivalent of a rotating
switch feeding a large number of capacitors. The
"switch " rotates as the video signal is fed in so
that each capacitor is charged up to a voltage
corresponding to the voltage of an element of the
original picture. When the switch rotates again
the charges are read out so that a similar signal
is reproduced. However the rate at which the
switch operates may be different from the original
feed in rates. Thus the signal is laid down at one
rate, that of the incoming line standard, and read
out at the rate of the outgoing line standard. a
change between 405 and 625 lines in this way being
achieved. Over 550 " capacitors " are used and the
switching is all electronic. A 625- to 405 -line conversion is equally simple, and in fact all BBC -1
programmes now originate on 625 lines and are
converted to 405 lines for transmission. The
625- and 405 -line standards both use a 50c/s field
rate and, in fact, the outgoing field syncs start at
the same time as the incoming so that the signals
are locked together at field rate. When it comes
to converting between standards using the 50c/s
field frequency and the American 60/s field frequency, however, a much more complex approach
is needed. A delay line system is used whereby
the main video signal is delayed by various
amounts. An electronic switch works at 10c/s
rate and switches the output point of the delay
line to select the required delay so that a 50c/s
picture can be built up by combining the correctly
delayed 525 -line, 60c/s fields. 525 to 625 conversion then follows to achieve a complete
conversion. Unfortunately this system leaves a
border around the edge of the 625 -line pi -lure
that is unavoidable using the techniques described.
Hence a more complex techrique is being devised
for future use to avoid this trouble.
Before the recent introduction of this technique
an optical converter was required to translate
between 60c/s and 50cIs pictures. These were
high -quality display monitors operating on one
line standard, viewed by a camera on the required
line standard. As the field rates differed a strong
10c/s flicker appeared on the output of such
converters. Two techniques to avoid this were
developed. The first generated a narrow peak
white pulse which was added to the video signal
and appeared next to the display on the monitor.
The camera viewed this pulse along with the display and the level of the signal from this pulse
was held constant thus reducing the flicker. After
mixed blanking pulses were added to the signal
in the camera the reference pulse was blanked out
and did not appear on the output. Naturally,
this was done after the pulse was sampled. An
alternative technique involved generating a
specially shaped 10c/s compensating waveform
and applying it to a variable-gain amplifier.
Optical conversion could at its best be very good
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but involved long and highly skilled alignment to
achieve such results.

Network Control Rooms
As well as the converters, c.a.r. staff look after
several caption scanners used for viewing the
various test cards and apology captions, or any
other source which is always required, both for
transmission and internal use. The basic function
of the c.a.r. however is to act as the nerve centre
for the network and internal distribution of sound
and vision lines within a studio centre.
Each programme, BBC -1 and BBC -2, has its
own presentation studio and Network Control
Room (n.c.r.), as well as announcement booths
complete with simple vision and sound mixing
facilities and caption cameras. N.C.R. simply
switches from one programme source to the next
with only a simple caption in between. Simple
links would be done using the announcer's booth,
the announcer doing his own vision mixing, but for
complex links the presentation studio would be
used. This studio is used for short programmes
such as Points of View and Late Night Line Up
as well as for the weather and programme trailers.
Smaller and simpler versions of the c.a.r. area
exist in each regional studio centre within the BBC
and similarly each independent television studio
centre has an area operating in a similar manner.
A Presentation and Network (or Master) Control
Room perform different functions within ITV as
the Presentation Control Room deals with the
complete programme sent to the local ITA transmitter and, in particular, is concerned with cueing
of adverts and programme links. Master control
deals with the networking of programmes to the
rest of the ITV distribution network.

BBC Techniques
Naturally by nature of the different operational
techniques BBC and ITV procedure prior to
transmission is not the same. BBC technique
usually follows these lines. If a film is to be
transmitted, the film is supplied to the telecine
area where it is loaded into the telecine channel
to be used for transmission and then run through
by the same operator who will run it on the air
to check for quality and rehearse any changes in
gain or lift that are required. This is done some
time, maybe days, before transmission, but about
30 minutes before transmission the various
technical arrangements start. This period, called
line-up, starts with a good check of the telecine
channel alignment. Meanwhile the channel is
connected to an outgoing line via the duplexer to
allow changeovers in long feature films. C.A.R.
checks the signal from the channel via the line
from the telecine area. Sound and vision levels
are measured and corrected to a standard, and
the correct channel identified by breaking these
signals momentarily when asked to do so by c.a.r.
staff. Telephone and intercom systems allow this
to be achieve;r'. easily. When satisfied, c.a.r. offer
the signal to the network control room, which
then selects that source on to one of the four
inputs to the vision mixer and sound mixer which,
in this particular case, are combined as the
corresponding sound and vision faders are
adjacent. Telephone lines are extended through
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c.a.r. to network control so that another identification check can be made by the telecine operator,
and talk back is positively identified to make sure
that the operator is listening to the correct control
room. Finally the start of the programme is run
to check that the film is, in fact, the correct episode
of the correct programme as is printed in the
Radio Times.
After this check the machine runs back to the
start and awaits the cue from the network director.
Video tape is similarly treated except that since no
picture is generated when the machine is not running it is often practice to use a small industrial
vidicon camera channel which views a caption
with the details of the machine and programme.
Alternatively a complex electronically generated
test signal may be fed out from the machine.

Programme Cueing
Live studio programmes are similarly connected
to network control and checked, but it is usual
to use cue dots for starting the programme on
time. Cue dots are an electronically -generated
hole "cut" in the top left-hand corner of the
picture, the part usually hidden by the tube mask
of domestic receivers; the hole is filled by a black and -white stripe. About 30 seconds before the
programme is required to start the network director switches the cue dot into the outgoing picture
so that the studio about to go on the air views it
and stands by ready to start. At exactly ten
seconds before the start the network director
removes the cue dot and the studio director starts
his countdown process. If the programme starts
with video-tape recorded sequences, he runs the
v.t.r. when the cue dot disappears; if film, it is
ruri at eight seconds before the programme starts,
and so on. As a check the cue dot reappears at
five seconds, and at zero seconds it is taken away,
the studio will be selected on the network sound
and vision mixer and the programme will start.
This complex practice allows any studio (or o.b.)
anywhere in the country to know exactly when to
start their programme without telephone lines
being required.

Synchronising Different Sources
O.B.s and studios remote from the studio centre
and its pulse generators (there are ten remote
studios in London alone) are not in sync with
the television centre studio pulses. Non -sync
sources, as these are called, cannot be mixed,
superimposed or wiped unless a special technique,
called Genlock, is used. Genlock is one mode of
operation of the pulse generators which are also
to be found in the c.a.r. As mentioned in the
article on Cameras (October 1967) four sets of
pulses are required for every television camera
and every telecine channel. These are generated
by a pulse generator and a distribution system
ensures that the studio with its cameras and any
telecine channel or video-tape machine are fed by
the same pulse generator set. Each set in fact contains two complete pulse generators to allow for
an urgent changeover should a fault occur in one
of these.
Normally pulse generators may be operated in
four ways. For BBC -1 and ITV it is customary
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Right: General view of the main
control desk in the central apparatus room at the BBC Television
Centre. BBC photo.

for the master oscillator
in the pulse generator to
be controlled so that the
field syncs remain in phase

with the mains. In some
domestic receivers poor
smoothing leads to hum
bars on the picture; locking the field rate to the
mains makes this less
noticeable.
When both
the studio centre and outside sources are in mains
lock, one, usually the
remote source, can be
steered into a close synchronisation called field
phasing. The remote source's pulse generator
is brought manually into near sync with the studio
centre pulse generator by telephone control during
line up. Field phasing helps to reduce field
rolling when the field scan circuits in monitors
and receivers momentarily lose lock on a cut
between sources differing considerably in phase.
For increased stability the pulse generator master
oscillator may be crystal controlled. However,
no exact field phasing is then possible as the two
sets of pulses would soon drift apart. For reasons
of colour working. BBC -2 has always operated in
the crystal mode, as has BBC -1 and ITV during
recording and when the mains frequency is low.
BBC practice is to operate the pulse generators
with an external source corresponding to the master
oscillator frequency. This is now of very high
stability and phasing of a remote source is practical as the rate of drifting out of phase is very
low.
To make a remote source truly synchronous
Genlock may be used. With this technique the
pulse generator is controlled to bring its sync
pulses into step with the incoming signal. When
this is achieved it remains in sync. Simple Gen lock suffers from the disadvantage that it takes
place very quickly, causing some disturbances
to video-tape recorders and film recorders which
may be recording (or replaying) when the Genlock
occurs. It is also susceptible to loss of incoming
signal, causing a disturbance whether that source
is on the air or not. In a large studio centre
it has been found necessary to isolate the various
pulse generator chains so that a Genlock on one
chain does not affect studios or the on -air
signal, or recordings, as they would be using
another chain. Several chains are provided and
by careful planning it should be possible for one
chain to remain stable for recording and a second
to be Genlocked as required without disturbing
other sources. A third chain would be used for
transmission only. In addition, a multi -standard
centre must duplicate these facilities for 625 lines
and have 525 -line operation available for
American programmes recorded or sent direct
by satellite.
To reduce the dependence on many pulse
generators the BBC designed a slower Genlock

which was fairly successful except that it would
not lock fast enough to Genlock to a video-tape
replay during the 6-7 seconds of stable picture
before the start of recording. A new system
called Natslock has been introduced in which the
remote pulse generator is controlled to hold it in
sync at the studio centre. A very stable crystal
oscillator operating at the frequency of the colour
subcarrier, 4.43361875Mc/s, is used. For colour
working an exact relationship between subcarrier
and line frequency is required to make the subcarrier less noticeable on a black -and-white
receiver so that pulse generators for colour use
the subcarrier oscillator divided down to control
the line frequency.

Natslock Operation

With Natslock the stability is so great that very
little correction of phase and frequency is required
between the local and remote syncs. A phase
comparator at the studio centre decides whether
the remote pulse generator is Fast, Slightly Fast,
Correct Speed, Slightly Slow or Slow. Tones
corresponding to each mode are sent by an
ordinary telephone control line to the remote pulse
generator to alter its speed by the required amount.
To be exact, the tones alter the division ratio of
the divider chains which produce the master
oscillator frequency for the pulse generator. When
the comparator detects close synchronism it sends
the slightly slow or fast tone until the exact
synchronism is achieved and the corresponding
tone sent. From this point the signals are held
in step. In addition any consistent errors are
corrected slowly by an a.f.c. system applied to
the oscillator thus pulling the remote oscillator
into the same frequency as that of the studio
centre so that even if the control signal is lost
synchronism is retained for a considerable period.
Both these BBC techniques use special units feeding the master oscillator frequency to the standard
pulse generator. ITV companies tend to use the
made
pulse
commercially
straightforward
generators used with fast Genlock. This is more
suitable for the ITV Network with its smaller
studio centres and large number of remote programme sources.
TO BE CONTINUED

ARTISTIC, technical and commercial progress in production for television is leaping
forward at a tremendous pace in
though the improving
1968,
standards may not reach our
screens in large numbers until
1969. There have been gradual
production policy changes by
the front offices of television
programme networks in the
Britain
and
Great
U.S.A.,
Europe generally in response to
the immense world market for
their pr-oduct, whether it was
originally filmed, taped or transferred from tape to film, and
whether it is available in colour
or black -and -white, 35mm. film
or 16mm. film dubbed into different languages or with superimposed subtitles.
The British film production
industry has prospered not only
because it makes film series for
television on a big scale but
because audiences in the U.S.A.
and elsewhere have become
accustomed or acclimatised to
seeing many old British films on
their television networks. This
fact was mentioned many times
at the Conference of the Society
of Motion Picture and Television Engineers, Los Angeles,
reported elsewhere in this issue
of PRACTICAL TV. Exports of
British film and television productions are now made to TV
stations and networks in nearly
two hundred countries. A few
are valuable big time sales but
many are small countries with
TV stations which can only
afford insignificant rental payments for 16mm. prints. The
ABC-TV series The Avengers
has been sold to about 70 different countries and is said to
have received over $5 million
from U.S.A. for three series,
plus the same amount from
Europe and the rest of the
world, plus another $6 million
for further bookings to more TV
stations and for re-releases in the
next few years. This and other
series have already brought into
ABC-TV about $25 million for
overseas sales alone, nearly half
of which has been for The
Avengers.
BBC Television Enterprises
is the overseas division sales
department which already promotes exports to 92 countries,
bringing in about $4 million a
year and rising rapidly. Many of
the subjects sold abroad are not
in the international drama series
category, excepting its coverage

ing to England I turned on my
colour television set to make a
comparison with the colour television I had seen in Los Angeles.
This had varied in quality
from station to station and was
often distorted and subject to
reflection troubles, ringing, phase
violently
out -of distortion,
balance colour, and with poor
focus. At most originating television stations it was good
though, particularly at CBS.
Returning home colour picture
balance and quality seemed much
more acceptable and the picture
seemed (by comparison) so
sharp that it practically cut you!
have the feeling that the
I
inferiority of American colour
television is not entirely due to
the NTSC system (the adoption
of which the BBC supported at
one time) but to lower standards
accepted for components in
receivers, circuit testing, colour
tube testing and factory " tweaking" as compared with British
sets as now manufactured by
most firms. The NTSC colour
system reminds me of the
original situation faced when
optical sound -track recording for
cinema films was used in film
studios.
The distortion introduced in processing and printing
required close contact printing,
no printer slippage and critical
printer light assessment. Then
suddenly twin -push-pull optical
recording was introduced, when
the distortion on one side of a
push-pull photographic track was
neutralised by a similar (but
opposing) distortion on the other
associated track. The PAL television
carrier system-phase
alternation-does the same kind
It also prods the
of thing.
manufacturers of TV receivers
into maintaining acceptable standards instead of blaming the TV
studios and transmitters for poor

of international sporting events
such as Rugby League matches,
Royal Regatta and
Henley
" Match of the Day ", but
Z -Cars, Dr. Finlay and Dr. Who
are.
BBC have mainly taped
these subjects on 405 lines (or
625 lines for BBC -2), making
transfers to film from the tape.
However they have ordered sets
of the Arriflex electronic cam quality colour.
multiple camera system which,
No wonder British colour TV
with television aids and controls, sets are expensive instruments.
enables 35mm. motion pictures Nevertheless, let us hope that
to be directly photographed the manufacturers will not do
almost as quickly as the taping what they do with black -and of production in the live tele- white receivers-cut anything out
vision mode. It is the partial that will reduce the price as long
application of television tech- as there's a picture; don't bother
niques to film studios (and vice with d.c. restoration or black versa) which is necessary for level clamp! The BBC can be
supplying the world television congratulated on the very high
market with what it wants in technical standards of their
the forms it requires. Big and colour television transmissions.
important networks will want
35mm. film in colour. Small TV
stations may settle for 16mm.
film in black -and -white.
Within a few hours of return-
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MONTHLY FEATURE

FOR DX ENTHUSIASTS

by Charles Rafarel

We really have been back in business again during
the current period. As I thought, we have had to

wait until June before getting any decent openings.
The first "good" one was on 2nd proving that I
was about right! Now to a further prediction which
I hope will be proved to be wrong: I think that
1968 may well he a short season for SpE with a
corresponding early finish so we had better make
the best of it whilst it lasts! But back to current
conditions: here is the rundown for the period
20/5/68 to 20/6/68:
24/5/68 Spain E2 and E3.
30/5/68 Spain E2 and E3.
2/6/68 Spain E2, E3 and E4; Italy IA and IB;
USSR RI and R2.
3/6/68 Norway E2 and E3; Sweden E2, E3 and
E4; Spain E2 and E4 and Spain TVE2
E2 (see below).
4/6/68 Spain E2, E3 and E4.
6/6/68 Spain E3 and mystery station (see below).
7/6/68 Poland RI and R2.
9/6/68 Italy IA and IB; Spain E2, E3 and E4;
Czechoslovakia Rl.
14/6/68 Czechoslovakia R1; USSR R1 and R2;
Portugal E2 and E3; Sweden E2, E3 and
E4; Hungary R1; Austria E2a: East Germany F3 and E4: Norway E2, E3 and
E4; Italy IA and IB.
15/6/68 Poland RI and R2; Norway E2, E3 and
E4; Sweden E2, E3 and E4; Spain E2,
E3 and E4.
16/6/68 Czechoslovakia RI; Poland R1; Spain E3
and E4.
17/6/68 West Germany E2. E3 and E4: Switzerland E2 and E3; Italy IA and IB; Portugal E2 and E3; Spain E2, F3 and E4.
18/6/68 Norway E2; Finland E2 (back again at
last!); Poland RI and R2; Czechoslovakia
R1 and R2.
19/6/68 Spain E2, E3 and E4; Italy IA and IB.
20/6/68 Czechoslovakia R1; Hungary R1; USSR
RI and R2; Spain E2 and E3.
The less said about Trops this month the better
as they could hardly have been worse. The four week -old strike of French TV has not helped in
assessing conditions here. All ORTF have had
is test cards at odd times of the day and as far
as I know no second chain u.h.f. at all; conditions
have to be really good here for any Trops other
than French.
We have big news of TVE Spain: there is now
a second chain transmitter on Ch. E2, 60kW
relaying the second programme already on u.h.f.
The station is at Santiago, N.W. Spain, and is
easily identifiable from its test card usually on the

air around 20.00 BST. The card is the standard
TVE one but with a black rectangle with the
words 2 Cadena (2nd Chain) on it in white above
the centre circle; it also has some as yet illegible
words in white at the bottom at times.
We have another problem for identification of
TVE 1st programme from test cards. For the
past fortnight we have had an alternative to the
standard card, a Telefunken type card similar to
those of W. Germany and Austria but with the
following differences: on this card, the contrast
wedges forming the square in the centre circle
with the black ends pointing to the left at the
top and to the right at the bottom, downwards
in the vertical sense at the left and upwards at
the right. If you compare this with the W.
German and Austrian cards you will see what I
mean and avoid any confusion. The TVE card
also has a narrow black -and -white striped band
around its edges and has no writing on it. It
seems to be used just as an alternative at intervals.
The TVE 1st chain is now also radiating a
checkerboard pattern like NTS Holland and
narrow black -and -white vertical bars like Sweden.
All these are transmitted at various times. I do
not know how long this confusing situation will
continue, but you have been warned!

F2

TRANS -EQUATORIAL SKIP

have recently received a photo-and what a
photo!-taken by our good DX TV friends J. E.
Brawn, C. S. Breiter and W. Ruurds (ZS6UR)
of the TVE test card as seen in Johannesburg,
S.A., on 25/5/68 at over 5,000 miles. A really
splendid achievement! They also report reception
of Salisbury Ch. E4 as well.
Nearer home in Cyprus M. Bell reports that
he has had confirmation of Rhodesia Bulawayo
Ch. E3 and speaks of a mystery 625 -line, 60 field
signal on Ch. E3 with aerial towards the East.
He saw a test card with the word "Sempie or
Empie" on it followed by an opening caption of
an island with a TV mast rising from it. The
sound seemed to be Hindi: the 64,000 dollar question is was it possibly from Ceylon? He has a
photo which when developed may help.
Much nearer home-in fact my own and
Maurice Ophie's, also of Bournemouth! For
myself, date 6/6/68 time 20.59 Ch. E3/A2 aerial
to South West, a very "smeared" and weak programme with three people on screen and-wait
for it!-line speed 525, field speed 60c/s (no doubt
about this). For M. Ophie, date 9/6/68, time
00.15 BST, Ch. E3/A2, a similar experience. In
some ways he was luckier than I with his after
midnight reception. Although his signal seems
to have been a little weaker I got clobbered by
a sudden burst of SpE from Spain E3; this after
a day of nil SpE! I never thought I would ever
feel ill-disposed towards SpE. Perhaps after all
I

-continued on page 521

age amplifiers, on the other hand, tend to improve their gain as working temperature increases.
As the symptom seemed to indicate that the
fault must lie in the 625 tuner however and you
never can tell with u.h.f., we checked our valve
stock and drove over. On inspection the fault was
exactly as described, but as the BBC -2 picture
faded it seemed to gradually merge into the background raster with the highlight outlines vaguely
remaining rather than to fail from gradually reducing gain. There was no attendant increase in
grain and the entire appearance of the picture
seemed to indicate a video fault, even though on
switching over 405 results were still normal.
The video amplifier in this model using a
Thorn 900 chassis was a PFL200 and we felt
compelled to change it. Immediately we did so
625 results became normal and stayed without
any sign of fading.
The explanation lay in the change of grid coupling on system change. On 405 there is direct
freed from the vision detector but on 625 the
video grid feed is via a 0.1µF capacitor. When
grid current developed in the PFL200 after a
period of use it charged up the grid capacitor and
increasingly changed the valve's bias to produce
the signal fading symptom.

by G. R. WILDING
AREADER inquires as to the purpose of the
S -capacitors or S -correctors referred to in
many service manuals and what the initial
S stands for. Well the S stands for symmetrical
and the capacitors are employed in the line output
circuit to correct for the non -linearity of scan
needed with the use of relatively flat -faced wideangle tubes. With these tubes a smaller beam
deflection angle is needed to sweep a section of
the line at the ends of the scan than in the centre.
If a perfectly linear sawtooth drive waveform
was applied to the scan coils, therefore, the scan
would be extended at both ends compared to the
centre.
To cure this effect it is usual practice to include a capacitor in series with the scan coils.
As this is selected to resonate at about half the
line frequency, in dual -standard models a different value capacitor is switched in for each system.
In the Thorn 950 chassis the S -capacitors have a
value of 0.3µF on 405 lines and 0.1µF on 625
lines. The action of the capacitors is shown in
Fig. 1.
Correction occurs because the series connection
of the capacitor with the scan coils introduces a
parabolic modification to the basic sawtooth waveform. They are termed symmetrical correctors to
distinguish them from the asymmetrical line linearity controls which affect only one side or other
of the horizontal sweep according to the placement of the associated magnet.

Locating components
The PCL85 field output valve in an Ekco
T433 was running excessively hot and causing
field fold -over. Tests showed that it was insufficiently biased, for the resistance measured from
the pentode cathode valveholder pin to chassis
was 27052 instead of the 39012 of the cathode
bias resistor. It appeared therefore that this resistor had decreased in value-the normal change
with carbon resistors-or that the shunting 2001.LF
Equal

Increased --- }---scan at
ends

Centre
scan

deflection
angles

-j_ ""-

Increased '--- ""-scan at
ends

(a)

}

Fading on u.h.f.
"BBC/ITA normal " was the 'phone call
" but BBC -2 starts off normal then the picture
fades away after about 10 minutes." Whenever
a fault develops after a brief interval, be it field
fold -over, reduction in width or distortion in
sound, we generally assume a faulty output -type
valve to be drawing grid current. Defective volt-

Fig.1: (a) Showing increased sweep obtained at end or scan
compared to that at centre for equal deflection angle. (b) Saw tooth scan waveform. (c) Sawtooth waveform modified by S capacitor in series with scan coils, introducing a parabolic

component
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decoupling capacitor had a severe leak, quite a
likelihood with low working voltage, high -value

electrolytics.
The resistor changing value was the more likely
of the two causes of the fault, but as it did not
appear to be mounted adjacent to the PCL85
valveholder we first had to locate it before unsoldering one of its ends and thus electrically separating the two paralleled components.
When tracing components in a printed-circuit or
wired chassis we usually find it quickest to
use an ohmmeter rather than to attempt to follow the actual wiring. The best drill is to switch
the ohmmeter to its lowest range, put one test prod to a point known to be connected to the
wanted component-in our case, it was cathode
pin 8 on the PCL85 valveholder-and then run
the other test -prod along all possible points of
component connection. In this manner we speedily
located the resistor and on unsoldering one end
found that it had reduced to the previously
measured figure, while on then applying the ohmmeter to the now isolated electrolytic we obtained
a normal "charging-up " meter deflection with no
subsequent signs of leakage.
On replacing the resistor and testing there was
still some slight sign of fold -over and cramping
at the bottom of the raster and it was found necessary to replace the valve as well. In most instances of reduced value cathode resistor, the
resulting over-running of the valve makes replacement essential, while quite frequently excessive
current consumption by the valve starts off the
resistor's value change in the first place; thereafter it is a cumulative process.

Hum -bar

We came across a brand new receiver the other
day which had a raster darker across the centre
for a depth of about 4in. than it was at top and
bottom-in fact a fairly mild hum -bar. These
hum -bars can be caused by heater/cathode leakage in any valve from the r.f. amplifier to the
c.r.t., so as a first check we replaced every
" possible ", with no improvement. Even though
hum level was normal and field locking perfect
we next " check shunted " a 32µF capacitor
across each of the main smoothing and reservoir
capacitors.
When shunting high -value electrolytics in this
manner we generally use only a 32µF capacitor
to avoid putting strain on the rectifier. for whether
the suspect is completely open -circuit or just
deficient in capacitance such a value will show up
a defective component just as clearly as a full value equivalent. This is particularly important
when shunting the reservoir capacitor fed from
a silicon type rectifier since the surge at connection could quite easily damage it.
However, we found all electrolytics to be in
order so we then checked to find at what precise

PULSE AND PATTERN GENERATOR
Due to production difficulties with this issue
we regret that it has been found necessary to hold
over Part 2 of this feature. The concluding
part will however appear in our September issue.

point in the circuit the hum was entering. Starting
with the c.r.t. we found an immediate improvement though not a complete cure on contacting
a 0.11.4,F capacitor from pin 2 (grid) to chassis.
There was a 0.011/F capacitor 'already decoupling
the h.t. feed to this point, but this component
was quite in order.
Further tests then confirmed that the a.c. modulation was getting to the raster at this point, but
even on increasing the value of our test capacitor
to 0.5µF the hum -bar still persisted. Obviously
there was something wrong in the immediate c.r.t.
grid circuit. Tracing through the circuit diagram
in the service manual we found it to be quite
conventional with the grid potential being variable
by the brightness control, the bottom of this
potentiometer being returned to the mains on/off
switch by a 47k11 resistor to quickly eliminate
the switch -off spot. However closer inspection
of the receiver chassis showed that this resistor
had been returned to the live switch tag instead
of the neutral tag. and on transposing the connections the raster became perfect.
TO BE CONTINUED

DX -TV

-continued from page 519

sympathy for domestic viewers and
their interference problems!
These two signals must have come from outside
Europe; the question is from where? From aerial
direction the possibles seem to be among the
following: Brazil Ch. A2 Recife 25kW, Rio de
Janeiro 100kW or Belo Horizonte 20kW; Argentine
Buenos Aires A2 100kW; or Venezuela A2
Caracas or Maracaibo both 60kW. Aerial direction would seem to rule out Venezuela and the
signal must lie amongst the others. My guess is
most possibly Recife Brazil as the nearest but
not the highest power.
F2 again? I have seen a photo taken by R.
Bunnev of reception on 20/9/68 and 29/10/68
Ch. E3 of a 625 -line 50 field sawtooth pattern
with very severe "smearing" and aerial to the
South. The question here: is it of African origin?
He has also had a test card F with illegible white
lettering on it below the circle on Chs. E2 and E4
on 15/5/68 at 13.42 BST. Has anybody seen this
or has any ideas as to the origin?
Due to lack of space we must hold over
readers' reports until next month.
I have some

PRACTICAL WIRELESS
on sale

Friday, August 9th
The Pyramid System-A brand new series
of constructional articles ranging from
amplifiers to oscillators.
The Variohm-A substitution box for the
experimenter or the serviceman.
Don't miss the September issue-Order your copy NOW
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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 99"
range of television tubes.
SPECIFICATION:
The new " Century 99 "

range of C.R.T.s is the product of Britain's premier C.R.T. manufacturers. All
types are exact replacements, manufactured to the original specification but incorporating the very latest design improvements to
give superb
performance, coupled with maximum reliability and very long life.

"Century 99" C.R.T.s, available
MULLA RD
MAZDA

MW43/69
MW43/64

AW36-80
AW36-21

M W 36/24

MW31/74
MW31/16
MW43/80
MW36/44
MW53/80
MW53/20

Twin Panel
Types
A47-13W
A59 -16W
A59 -13W

01W43/43
ÁW59 -9I
A W 59-90

CR M153
CRM171

CME2I04
CME230I
CM E2302

CME2303

C17IA

Twin Panel

C174A
C175A
C177A

CRM2I1
CRM212

Types

CI7AA

CMEI906
CME2306

CI7AF
CI7BM

CME 141
CME 1402
CME 1702
CME 1703
CME 1705
CME1706

..

E4.10.0
£5.10.0

f5. 19.0

..

19"

CME2101

CRMI41
CRM142
CRMI43
CRM144

E6. 19.0
E7. 15.0

21"

C

I0/-

CI7LM

BRILLIANCE

FOR

WITH

ORDER

T.V.
TUBES

& DEFINITION

I7"-E4-15-0
19"-E5-5-0
21"-E6-10-0
23"--C7- I 0-0
TRADE SUPPLIED

ALL TUBES PRECISION REBUILT AT OUR

OWN FACTORY BY SKILLED CRAFTSMEN
WHO HAVE BEEN REBUILDING TUBES
FOR

OVER 10 YEARS
EACH TUBE
BENCH AND SET TESTED TO A VERY
HIGH STANDARD BEFORE DISPATCH
PRICES FOR TWIN PANEL TUBES
AVAILABLE ON REQUEST
12
MONTHS'
GUARANTEE
FREE
DELIVERY ANYWHERE IN THE U.K.

VIDEOCHROME TUBES LTD:

BELLEVUE AVENUE,
RAMSGATE, KENT. Tel. THAN ET 52914
25

GEC & COSSOR also

ENGLISH ELECTRIC
K
K
172K
173 K
141
171

4/I 5G
5/2
5/2T

CI9AH
CI9AK
C21/IA

212K
7102A
7201 A
7203A
7204A
7401A
7405A
7406A

5/3

5/3T

C217A

14KPA
17ARP4

C21AA
C2 IHM
C2IKM

17ASP4

17AYP4
21CJP4

C2INM
C2 ISM

SEI4/70
5E17/70

C2IYM
C23 -7A
C23 -TA
C23AG
C23AK

750IA

7502A
7503A
7504A
7601 A

770IA

LAWSON TUBES

STATION ESTATE MALVERN
Offices
18 CHURCHDOWN

Complete fitting instructions supplied

OUR

CHEQUE

4/14
4/15

FULL REPLACEMENT
GUARANTEE

PRICES
OR

EMITRON

YEARS'

COMPARE

CASH

EMISCOPE &

CI7SM
C 19/7A
C19/16A
C19/10AD

C 17PM

"VI DEOCHROME ff

T.V.
TUBES

7F

C17JM

Terms:

Carr. and

1

CI7GM
CI7HM

C.W.O.

Ins.

BRIMAR
CI
CI4GM
C14HM
C14JM
C14LM
CI4PM

CMEI903

CRM124

direct replacements for the following makes and types
C12FM

CRM I73

14"

J7"

CME1901
CME1902

CRMI22
CRMI23

CRMI72

AW53-89
AW53-28
AW53-80
AW47-91
AW47-90
AW43-89
AW43-88
AW43-80
12"

CRM121

as

ROAD,

MALVERN,WORCS. MALVERN 2100

VALVES

SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

IIlS, 155. 'l'I, 381, 3V4, DAF9I, 11'9I, DK91. I1L99, Din l
SETS Set
of 4 for 17 6. DAF96, DF96, DK96, D1.96, 4 for 26 -.
07,4
4 6 7C6
6/9 1'l'11&ï 101- E('1142 10/8 PCM7
8%6'PO,ú,1 6 9
IA511' 5-7117
5/8 0A032 713ECH$1 519 PC900 83 it im
68
1A7(:'í' _7 6 7Y4
618 DAF9I 4/3 ECH84 7/3 PCC84
6- It211 12 6
1H5GT
3 10F1
15/- DAF98 61- ECL80 6/9 PCC89 10 6 TH21C 9 9
1N5GT 79 10P13 15/6 DCXwO 8/6 ECLBS 6/9 PCC789 9 9 125i
13 IRS
516 l'2AT7
3/9 DF33
7/9 ECL83 9/- PCF80
1'15
11 6
164
419 12A156
4/9 DF91
2/9 E('1,86 8/3 POF82 6- 1'47
13 6
185
4/3 12A1'7 4/9 D8'96
6/- EF39
8/9 PCF86 9 9 1'49
13 6
1T4
2/9 12AX7 4/9 D1177
4/- EF41
9/6 PCF80011.6 1'52
4 6
3A5
816 12K8GT 7/6 131181 12/6 EF80
PCF801
1'78
4/9
7 3
3 6
384
5/9 201,.2
1016 DK32
7/9 EF65
5/6 PCF802 9.6 1'191
11
5/9 20L1
16/9 DK91
5/6 EF86
613 PCF805 9 - l'3ol
13 6
51/41)
4/6 201'3
14/9 011.92
9/3 F.F89
5/3 F('F806116 l' W11
18 9
5V4G
8/- 20P4 1816 04C96
7/- EF'91
8/6 P(IF80812;6 r.ARC806 3
5Y3GT 5/9 25I;40T1116 DL:3:3
619 EF97
7/6 PCL82 7'3 I' A1,42 9,6
57411
7/8 3001
7/- DL35 51- EF183 8i8 PCL83 9'- l'1141 6.6
6/30L2 12/6 30C15 11/6 DL92
5/9 11E184 6/6 PCL84 7/6 1184.41 78

'-

6AL5
6AM6
IiAQS

6AT6
IiAC6
6BA6

2/8 30017
3/6 30C18
4/9 30E5
4/- 30FL1

1216 DL94

9/-

6,'6 EL33

12/6 DY87

5'9 EL34
5/9 E1.41

516:30FL1412/6 EAB('80 6/6 EL84

4/6 30L1
6/613E6
4/3 30L15 14/6BG13G 15/- 30L17 13/6B.18
6/9 30P4
12/6F13
3/6 30P12 11/6F14
9/- 30P19 1216M23
12/6 30PL1 12/6
6K70 2/6 30PL13 14/6
6K80
4/8 30PL14 1416
6L18
61- 35L6GT 8/6V6(I
4/6
8/6 35W4
6V6GT 6/6 35Z4GT 518X4
3;8 85A2
7/3
6X5(:T 5'9 6063 12/6
7B7

108 AZ31
7-1336

7C5

15

786

E1190

DL911

12/- DY86

-

11729

9/-

EAF42

EB9l

EBC33
EBC41
E13980

EBF89
EC90

ECC81
ECCBS

EIX'83
ECC84

ECM

8/6 EL90
2/8 ELMS
7/6 EM80

8/- EM81
6/- EM84

6/3 EM87
2/9 EY51
8/9 EY813
4/9 Ey.4(1

7/- EZ4I
516 E7,811

4/9
EC118041216
ECF80 7/ECF82 6/9

419EC1,86

1218 EC'H:35

EZ81
KT61
KTBI

378
9.1-,P('86
61_! Pr8o

6/8
8/9
9/6
9/6
4/9

PCL85
PCL86
PENA4

PEN36C'15PFL20013:-

5/- PL36
5/- PL81
519

8;3 1111.'80
8/6 1I1F'89
6,9 I 111.21

PL82

6/9 PL83
613 PL84
7/6 PL500

9

6
7 3

6'8
7 6 3

13

71- PL504 13
6/3 PL820 15
7/6 PX25 10
718 1'Y32

4'6 l'03:3
4 9

l'OSO

8 9 I' 081.
15 - OVOS
14 9 i1 S3

961'008
9 6

I'Vwal

I

1172

Ii'l'sI

I'I'I ',.-,
I-FsI,
I

I

I

,I11,
1'118I

66 9
957
6
8
9

9
6
3
9

6:8

1rL62 716
- I17,83 9/3
6

I

T41

- I' F'80
6 IF'89
10 1.41
10- I'144
5 3
5 3

55 9

I' 1.84
l' 011
I

1'`15

VI'1lt

9/9
71-

6/3
9'8
20

-

6 6
5 9

10 6

73VI'I:h21218 9 177

85 TORQUAY GARDENS, REDBRIDGE
ILFORD, ESSEX.
Tel. 01-550 7441

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per
valve extra. Any Parcel Insured against Damage in Transit 6d. extra.
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Your
F?i:,:.a:.;::f,{:
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Whilst we are always pleased to assist readers with their technical
difficulties, we regret that we are unable to supply diagrams or provide
We cannot supply
nstructions for modifying surplus equipment.
alternative details for constructional articles which appear in these
pages. WE CANNOT UNDERTAKE TO ANSWER QUERIES OVER
THE TELEPHONE. The coupon from page 525 must be attached to
all Queries, and a stamped and addressed envelope must be enclosed.

PHILIPS 1746U
Could you say whether this set is capable of
receiving the local ITV transmission (Chillerton
Down, Isle of Wight Channel 11) and state why
the tuner turret is locked in a certain position so
that the knob can only be turned to one position
either side of the " 12 o'clock " dot?-C. Court
(Sussex).

The tuner is locked by a pair of studs on the
turret. If you remove the cover from the tuner
you will see these on the flat end -plate. One position is for BBC -1 and the other for ITV. It would
seem, however, that the ITV coil does not correspond to your local channel, and you may have
to obtain the correct coil set for Channel 11 if
such coils are not present in the turret positions
that cannot be selected due to the stops.
ALBA T655
This set gives a very good BBC -1 picture but
I cannot get ITV picture to form with the normal
controls.
Could you say how to obtain Channel 8 signals
by the internal trimmer and if this can be accomplished by the removal of only the back cover?
I have recently changed the PCC84 and PCF80
which has, I suppose, upset the Band III trimming.-S. Dore (Denbighshire).
Switch to Channel 8 and set the fine tuner midway. Remove both knobs and insert a nonmetallic trimming tool into the exposed hole and
tune in Channel 8 for maximum sound.

BUSH TV148U
I am experiencing considerable grain on the
BBC-2 picture. The other two stations seem to
be all right.-D. Smith (Stockport, Cheshire).
Whilst the BBC -2 aerial could be inadequate
for the prevailing reception conditions (compare
your aerial with others in the vicinity) the u.h.f.
tuner could be faulty.
Ask your dealer to check these points and the
cable connection to the i.f. panel.

DECCA DR41
This set suffers from wavy verticals which are
very bad on Channel 9 but only slight on Channel
1. Also there are curved verticals to the left of
the screen, the top and bottom curving away to
the left. These are however more pronounced at
the top. I have changed PL36, PY81 and EY86
and the sync separator with no better results.C. Gibson (London, N.W.6).
The aerial is obviously inefficient and should
be changed to a more efficient type of directional
nature to differentiate against reflected signals.
ULTRA 6618
There is no picture or sound but the raster is
good. After the set has been in operation for
some minutes the circular white component on
the back of the rear hinged panel begins to glow.
The line output valve PL500 appears to be normal
and does not overheat.-F. Tollerton (Lancashire).
If the raster is normal the W10 rectifier cannot
be at fault and we suggest that you check the
h.t. line to the common i.f. stage and tuner units
for shorts, i.e. the voltages at V3 and either side
of resistors R1, and R2, R4 and R5, etc.

K -B LFT50
I have fitted a new Cyldon tuner in this receiver
and get good pictures on Channels 4 and 8. I
had good sound but now this has disappeared. I
have tried new valves to no avail.
Also one day when 1 switched the set on it
fused all the lights in the house but did not blow
the set fuse. I put a new mains lead on the set
and for a while this seemed to cure the trouble.
Now, however, after being switched on for a time
it will fuse the house lights again.-M. Morran
(Nottinghamshire).
We would advise you to replace the 0.1µF 300V
a.c. filter capacitor C107. The only set fuse is in
the h.t. line circuit.
Check the sound i.f. decoupling capacitors
(0.001µF pin 7 to chassis).
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GEC 2028 COLOUR RECEIVER
Articles in " Practical Television " and elsewhere
imply that colour television receivers must be
adjusted for convergence, etc., in the final viewing
position. The suppliers of my receiver inform me
that this does not hold good for this model because
the automatic degaussing device offsets any bad
magnetic influence effectively. Is this true please?

In operation, I note a trailing outline fringe to
the right of the brightly coloured images. Does
this imply a defect in the delay line and is it
possible to adjust this?
Also, some shades of brighter red/orange are
streaky and grainy as if hard driven and this
effect remains at varying settings of contrast and
colour controls. Is this due to adjustment or
simply because the red gun is more sensitive?
I am in a good reception area some five miles
from the TV masts and suffer no reflections that I
am aware of.-J. Cook (Cardiff, Wales).
The automatic degaussing circuits will not correct misconvergence if this was present on installation. It is good practice for the installing engineer
to try and improve both static and dynamic convergence when the set is installed, although in
practice with your type of receiver it has been
found that provided dynamic convergence has been
correctly set in the workshop, only the static
magnets may need adjusting.
Your trailing outlines indicate some form of
misalignment. This could be a chominance amplifier of too narrow bandwidth, or a falling off in the
i.f. response at sub -carrier frequency. This latter
would account for your graininess on bright red
objects, which could be due either to noise in
the colour circuits or to beat patterns with the
adjacent inter -carrier sound.
STELLA ST917U
This receiver works perfectly for months but
breaks down for a week or so then rights itself
for another few months. The faults are as

follows:
The picture will suddenly break up into thick
bright lines leaving one vertical band about lin.
wide (very bright) in the centre; another less bright
band extends to about 4in. from each edge.
Faintly on the screen is a multiple picture (ghosting) with about five images and the whole lot is
very unstable and jumps about all over the place.
Rotating the line hold control will remove the
bands and reduce the ghosting to three or two
images, but the picture still remains unstable.
I have renewed the ECL80, EL86 and EY81
with no difference.-A. Brown (Kent).
We would advise you to note the effect of disconnecting the interference limiter control which is
connected in the line hold circuit and often
causes trouble.
If this is not at fault, check the 330kf2 resistor
in the hold circuit and the associated capacitors.
Check the seating of the tuner unit valves. Clean
the pins and the turret contacts and check for
any dry joints.
Check the common i.f. amplifier for poor connections, intermittent contacts and supply resistors.
Resolder the i.f. coil conections if necessary.
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ULTRA 6600
A 625 -line conversion kit was obtained and
fitted as per the maker's instructions and upon
switching on it was apparent that contrast was
lacking on all channels. After an hour's use the
picture suddenly contracted to the top of the
screen with a double image. This was corrected
by shorting the choke mounted above the line

output transformer.
After this contrast was worse again with BBC-2
and ITA being very grey with no brilliance.
BBC -1 will adjust fairly reasonably but shows a
negative picture if the brilliance is advanced too
much.
I suspected the aerials but have run another
405-line set with satisfactory results.-E. Graham
(Wolverhampton).
The u.h.f. aerial could be at fault, of course.
Much more signal strength is required for BBC -2
to give the same picture strength as BBC -1 or
ITV. If the u.h.f. aerial is checked OK, have a
look at the video amplifier section, as there is a
suggestion that this valve could be low emission
or in some other way faulty.
FERGUSON 306T
The picture blows up when the brightness control is turned np. Also a slight lack of width is
noted.
Valves EY86, PL81, PY82 and PY33 have been
changed. They did not remedy this fault but
improved the picture quality.-R. Starck (Dorset).
Low efficiency of the line output stage is responsible for the symptoms mentioned. If you are
certain that the line output valve and booster
diode is up to full standard you should check the
h.t. rail voltage. If this is much below 210V
attention should be directed to the h.t. rectifier
and associated components, including the anode
surge limiting resistors, electrolytics and so forth.
Also make certain that the mains tapping suits
your local mains supply voltage. This is important.
If the trouble persists, check the resistors on the
line output valve, including screen grid, and the
booster reservoir capacitor.

BUSH TV53
The set overheated and took longer to warm
up than normal. The line output transformer was
badly burned with wax running from it. The
screen displayed a raster with white lines across
it. Valve PL81 overheated with a blue blur
flickering inside. When the brightness control was
turned up the raster disappeared and the sound
remained normal.
On removing the chassis I found the carbon
resistor from pin 1 of the PL81 had burnt black
and I cannot read its value.
I have replaced the line output transformer and
several valves but no improvement has been
noted.-P. Annett (Derbyshire).
We very much doubt if the line output transformer required replacing.
The resistor to pin 8 of the PL81 valve base is
a 3.31M. Check the PCF80 video amplifier on the
rear left side, the detector and overload diodes,
etc.
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FERGUSON 204T
Originally both channels were perfect, then I
had to replace C11 (100pF) and R8 (Ikfl) after
they had burned out. Only the BBC -1 station
now comes in well with no sound or vision on
Southern ITV.
Could you say which out of C3, C13, C14, C25,
C26 has to be adjusted and which coils out of
Ll, L2, L4, L5, L6, L7 have to be adjusted?C. Shergold (Sussex).
It is impossible to say what adjustments might
be necessary in the tuner to restore Band III
response. Indeed the presets should not be altered
as these are delicately balanced on a special test
rig at the factory to give balanced response over
all the channels and if you alter them you may
never again be able to obtain correct reception on
all channels.
It would seem to us, assuming that you have
not made these adjustments, that the original fault
has not been corrected. Check this, for a low gain tuner will respond to BBC and possibly not
ITV!

525

ENGLISH ELECTRIC C46AFM
The sound did not appear until the set had been
switched on for several minutes. This state grew
progressively worse until the sound did not appear
for about half an hour. The next development was
that sound and vision failed but were restored on
adjusting the core of bandpass transformer coil
L36. The picture is excellent but the sound
volume is inadequate on Band III and further
attempts to improve it by adjustment of L36 only
produce distortion and ultimate loss of sound and
vision. Turning the volume control fully up to
obtain reasonable volume produces " buzz "
which, incidentally, varies with the video signal
content.
I have checked by substitution valves V11, V12,
V13 and V15 and have also renewed resistor R98
without effect.-J. Stahl (Cheshire).
The fault appears to be due to faulty decoupling. Check the 0.001µF decoupling capacitors
particularly those associated with the first i.f.
(sound) pin 8 to chassis,

TEST CASE -69
Each month we provide an interesting case of television
servicing to exercise your ingenuity. These are not trick questions
but are based on actual pactical faults.

e) VINTAGE HMV Model 1890 was suffering
front reduced height and excessive cramping
at the bottom of the screen. The field time hase valves checked normal, but it was found
that the cathode resistor of the output valve had
dropped from 3301) to about 2001). This resistor

/

was replaced, but the results remained exactly as
The parallel 100µF capacitor was
before.
replaced, but again without any improvement.
It was found, however, that the height control
^needed to he set at maximum, but that as it was
turned down (for reduced height) but the degree of
cramping at the bottom of the picture also became
less apparent.
What faults other than in the field output stage
could produce these symptoms? See next month's
PRACTICAL TELEVISION for the solution to this
problem and for another item in the Test Case
series.

SOLUTION TO TEST CASE 68
Page 476 (last month)
The apparent oscillator drift in the Murphy
V350 was not in the tuner section at all. An
eventual oscilloscope test of the sound/vision i.f.
channel alignment showed that the response curves
were very undulating, with a strong peak at one
particular frequency.

It was found to be impossible to correct this
condition by adjusting the trimmers in accordance
with the maker's alignment instructions; in fact
the i.f. channels had a tendency to burst into
oscillation when the trimmers (tuning cores) were
adjusted.
The decoupling capacitors in the i.f. channels
were then checked by substituting each one in
turn with a suitable replacement. The trouble
cleared completely when the one in the common
i.f. stage was replaced. The circuits were finally
realigned and the set performed perfectly
afterwards.
It should be noted here that often more than
one decoupling capacitor is responsible for semi instability effects, resulting in tuning drift
symptoms, and it is essential that replacements
of the correct type are used, the leads of which
should be cut to about the same length as used
on the originals.

I

QUERIES COUPON
This coupon is available until AUGUST 23rd, 1968, and
must accompany all Queries sent in accordance with the
notice on page 523
PRACTICAL TELEVISION, AUGUST, 1968

Published on or about the 22nd of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London,
W.C.2, at the recommended maximum price shown on the cover. Printed in England by Fleetway Printers, 17 Sumner Street,
London, S.E.1. Sole Agents for Australia and New Zealand: Gordon & Gotch (A/sia) Ltd. Subscription rate including postage
for one year: To any part of the World £1 15s.
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SITUATIONS VACANT
RADIO AND TV Exams and Courses by
Britain's finest home study School. Coaching for Brit.1.R.E., City and Guilds Amateur's Licence, R.T.E.B., P.M.G. Certificate
etc. Free brochure from British National
Radio School, Russell Street, Reading.

average five words to line, minimum
2 lines. Box No. 1/- extra. Advertisements must be prepaid and addressed

to Advertisement Manager, "Practical
Television", London W.C.2.

ENGINEERS. A TECHNICAL CERTIFICATE or qualification will bring you
security and much better pay. Elem. and
adv. private postal courses for C. Eng.,
A.M.I.E.R.E., A.M.S.E. (Mech. & Elec.).
City & Guilds, A.M.I.M.I., A.I.O.B., and
G.C.E. Exams. Diploma courses in all
branchas

Auto,

of Engineering-Mech.,

Elec.,

Electronics, Radio, Computers,
Draughts, Buildings, etc. For full details
write for FREE 132 page guide: BRITISH
INSTITUTE OF ENGINEERING TECHNOLOGY, (Dept. 171K), Aldermaston
Court, Aldermaston, Berks.

TECHNICAL TRAINING
CITY & GUILDS (electrical, etc.) on
"Satisfaction or Refund of Fee" terms.

Thousands of passes.
For details of
modern courses in all branches of electrical
engineering, electronics, radio, TV, automation, etc., send for 132 -page handbookFREE.
B.I.E,T. (Dept. I73K), Aldermaston Court, Aldermaston, Berks.

EDUCATIONAL

FOR SALE (continued)

A47- 14W
A59- I I W
A59 -13W

Rectifiers-Contact Cooled

1411A1282/ 1,C101 13/6; 18RD2281/FC124FW 18/6;

DURHAM SUPPLIES
367A KENSINGTON ST., BRADFORD 8, YORKS.

WANTED

BECOME "Technically Qualified" in your

spare time, guaranteed diploma and exam.
home -study courses in radio, TV servicing
and maintenance.
T.T.E.B. City and
Guilds, etc., highly informative 120-page

Guide-FREE. CHAMBERS COLLEGE
(Dept.858K),

148

Holborn. London. E.C.I.

TRAIN FOR SUCCESS
WITH ICS
Study at home for a progressive
post in Radio, TV and Electronics. Expert tuition for
City & Guilds (Telecoms Techn's
Cert. and Radio Amateurs')
R.T.E.B., etc. Many non -exam
courses incl. Closed circuit TV,
Numerical control & Computers.
Also self-build kit courses-valve
and transistor.
Write for FREE prospectus andfind out
how ICS can help you in your career.
ICS, DEPT. 560, INTERTEXT HOUSE,
LONDON, SW I

I .

FOR SALE
FEW SELECT Modern Slimline 17 in.
TVs available. Serviced. Tube guaranteed.
£14 each.
Quantity delivered,
Midlands. Satisfaction guaranteed. Box
No. 66.

A59-16W

7

and 8.

SERVICE SHEETS purchased, HAMILTON RADIO, 54 London Road, Bexhill.

WANTED-Popular Brand New ValvesR.H.S., Stamford House, 538 Great Horton
Road, Bradford 7.

WANTED new valves, televisions, radiograms, transistors, etc. STAN WILLETTS,
37 High Street, West Bromwich, Staffs.
Tel: WES 0186.
Et

COMPONENTS

MULLARD BFI80 uhf transistors,

12/-

NF 5.5dB, PG 12dB at 800MHz.
Orders below £3 please add 1/- p. & p.
J. W. Thompson,
Whiteknights Hall,
Upper Redlands Road, Reading, Berks.
each.

STOP

FULLY GUARANTEED L.O.P.T.
REWINDING SERVICE
A few of the types are listed below:BUSH TV 53-66.
G.E.C. 2000.
K.B.P.V.P.20, etc.
PHILIPS 1768U, 17TG IOOU, etc. All at 60/ -

NEW FROM STOCK

U25 Type EKCO, state model. PYE 200-400,

FERGUSON 306-308 305-307
All at 50/FERGUSON 406, 408, 416, 436, 438
S.A.E. Enquiries
P. & P. 4/-, C.O.D. 6/-

WITWORTH TRANSFORMERS Ltd.
26

W.

All Saints Road, North Kensington
I

I

CME 1402
CM E 1601

f10. 5.0

CMEI702, 1703

Also damaged Meggers, any quantity, send
for packing instructions. HUGGETTS Ltd.
2/4 Pawsons Road, West Croydon.

SETS

£13.10.0
E9.10.0
£13.10.0
£10.10.0
£5.12.6
£5. 7.6
£6. 7.6
£6.12.6
£7.10.0
£8,12.6
f8. 5.0
£8.15.0
£6. 7.6
£6.12.6
E7.17.6
£5.17.6

A59-I5W
AW36-20, 21
AW36-80
AW43-80
AW43-88, 43-89
AW47-90, 91
AW53-80
AW53-88, 53-89
AW59-90, 59-91
CI7BM, FM, HM
CI7LM PM, SM
C2IHM, SM, TM

Equivs. for RM4 9/6; 14A97 13/6: 14A86 10/6:
14A940 19/-; LW15 19/-; LW7 19/-; 14A100 19/-;
14,1989 10/-,
FW 1'2V -1A 5/-; 2A 7/-; IA 10/6.
MULTIMETERS from 32/ Stamped envelope for full latest selection and
bargain offers in cheap meters. Radios. Baby Alarm,
Inter-come, Walkie-Talkies Sinclair, and Eagle.
Line O.P. Trans; all 30/- each
Murphy V350 and V130 Coseor 948. Philips 1446U/45
and 1746U/45 with Ern.
under LI. P..@ P. fit. Oece LI Pont free. NO C.O.D
AI sit. ORDER ONLY.

DAMAGED AVO Meters, Models

Aldermaston Court, Aldermaston, Berks.

£I0.18.6
f7.12.6
£12.19.6

AW21-II

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY (Dept. 172K),

Please state subject.

0.0
£9.19.6

Rectifiers-Fin Types

see Silicon.

NEW VALVES WANTED. Popular TV
and Radio types. Best cash price by return.
DURHAM SUPPLIES, 367A Kensington Street, Bradford 8, Yorkshire.

book-FREE.

Ell.

Eel 12/6; EC2 12/8; F0116 7/6; 14RA/1283 (FC3l)

For full details of exams and
home training courses (including practical
equipment) in all branches of Radio, TV,
Electronics, etc., write for 132 -page Handpasses.

ALL THE LATEST NEW TUBES
AT REDUCED PRICES

RECTIFIERS

TV etc., 1200 PIV, 800 MA 6/- or complete with
inst, resistor, condenser 7/6. 400PIV, HW, 6A, 6/-,
200 PIV, HW, 6A, 6/-.

COMPONENTS

TELEVISION TUBE SHOP

A28-I4W
A47 -II W
A47-I3W

Super Silicon Rectifiers

Er

(continued)

VALVE CARTONS at keen prices. Send
1/- for sample and list. J. & A. BOX MAKERS, 75a Godwin Street, Bradford 1.

TV and RADIO. A.M.1.E.R.E., City &.
Guilds, R.T.E.B., Carts., etc. on "Satisfaction or Refund of Fee" terms. Thousands

of

SETS

RATES: 4/. per line or part thereof,

Telephone: 01-299 9071

£6.12.6
£7. 7.0
£7.10.0

CME 1705

CMEI901, 1903
CME2101, 2104

£8. 5.0

CME2301, 2302
CME2306
CRM93
CRMI24
CRM I41, 2, 3, 4
CRMI7I, 2, 3
CRM2I I, 212
MW36-24, 44
MW43-64, 69

£8.15.0
£13.10.0
£5.10.0
£5.10.0
£5. 2.6
f6. 7.6
£8.17.6
f5. 2.6
£6. 7.6
£6. 7.6
£8.17.6
£8.17.6

MW43-80
MW53-20
MW53-80
7405A
TSD2I7, 282

£6.12.6
£10.10.0

All tubes tested before despatch and
guaranteed for 12 months.
Re -processed tubes also available at
reduced prices.

CARRIAGE 10/-, via B.R.S. or 15/- via
passenger train. Add 2/6 for Comprehensive Insurance.

Midland Stockists:-

Amateur Electronics,
518/520 Alum Rock Road,
Birmingham 8

TELEVISION TUBE SHOP
BATTERSEA
LONDON S.W.11.
48

BRIDGE
ROAD
BAT 6859

WE GIVE GREEN SHIELD

STAMPS
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(continued)

-

GUARANTEE

2 YEAR
!
(CATHODEON AND OTHER LEADING MANUFACTURERS)
We hold a wide range of top quality tubes, why purchase rebuilt tubes? Latest 11/12/16types available. Rimbands19in.170/-,
231n. 220/-.
CRM121 2, 3 & 4; MW31 -16, MW31 -74; Cl 2FM; 121K, C12/1, etc.
£3 0 0
AW36-80; MW36-24, 36-44; CRM143, 4; CME1402; C14BM; C14FM, MW41/1, etc.
£4 15 0
CRM141 2; CRM151 2, 3; 15EP4 etc. C17BM, SE14/70, AW36-20, 36-21
£4 15 0
AW43-80, 43-88, 43-89; MW43-64, 43-69; MW43-80; CRM171, 2, 3, 4; C17FM; CM E1703, 5; C17AF; C17SM £5 15 6
AW47-90; AW47-91; CM E1902; CM E1903; A47 -14W; CM E1908, etc.
£6 17 6
C19AH; CME1901; AW53-88, 9; CME210, 4; MW53-20; MW53-80; CRM211, 2, C21 AF
£7 10 0
AW59-90, 91; CME2301, 2, 3; CME2308, A59 -15W
£9 10 0
19in. Twin Panels A47 -13W; CME1906 £9.17.6
23in. Twin Panels A59 -13W; CME2306, A59 -16W
£12 10 0
(Carriage 20/-)
(Carriage 30/-)
CARRIAGE AND INSURANCE. Up to 19in. 12/-. 21in. upwards 15/-. Twin Panels (see above). Lists, s.a.e. please.
ALL ENQUIRIES
PHILIP H. BEARMAN, 6 Potters Road, New
LISTS BRITISH
WELCOMED
Barnet, Herts. Tel. BAR 1934/7873 (Robophone)
VALVES!

BOB'S BETTER BARGAINS. 10 Assorted
your choice. 14,6. 100 Assorted £5.10.0,
post paid, PCF80, PCC84, PL8I, PL36,
PY8I, PY800, PCL82, PCL83, EF85, U191,
U301, 30F5, 30PLI, 30FL1, 30P4, 30P12,

PY32, PY33, PY82, EB91, ECL80,
ECC82, EBF80, EBF89, 6BW7, EY86
and EF80, 12/6 per dozen, post paid.
GREEN, 2 St. James' Street, Rawtenstall,
Rosendale, Lancashire.

BARGAIN PARCELS
Any 10 Valves 14/-.
PCF80,
PY800,
PCL84,
EFB80,

Any 100, £6.

PCC84, PL36, PL81, PY82,
PY81, PY32, PCL32, PCL83,
ECL80, ECC82, EB91, EY86,
EF80, EF85, EF184 (30PL13,

30PL14) 30P4, 30F5, 30FL1, 10F1,
20F1, 6-30L2, U191.
P. & P. 1/ ALL VALVES SET TESTED

3-BY100 Type Rectifiers with Surge
Resistors, 10/-

EX N.E.V. C.C.T.V. Camera and Monitor
Circuits, S.A.E. for list. LOWE, 35 Hensley
Point, Hackney, London, E.9.

TOWERBY LTD
For Line Outputs and Deflector Coils
We have the Country's largest stock of Manufacturers' Original (or Authorised Replacement)
Line Output Transformers for many "difficult"
makes, including Ambassador, Baird, Cossor,
Ekoo, G.E.C., H.M.V., KB, Masteradio,

150 NEW ASSORTED Capacitors, Resistors, Silvered Mica, Ceramic, etc.
Carbon, Hystab, Vitreous. 4-20 watt, 12 6.
Post Free. WHITSAM ELECTRICAL, 33
Drayton Green Road, West Ealing,
London, W.13.

PM SPEAKERS removed from Television
Sets 3'6, post 2/6. WILD 19 Square Street,
Ramsbottom, Lancs.

Peto -Scott, Philips,
Regentone, RGD,
Sobell, Ultra, etc. Also deflector coils output
and oscillator transformers, inc. Alba, Bush,

VALVES

Murphy. Examples, L.O.P.T. Murphy 310/
350/410/540/659/759,
95/-; Bush TV53 79/6;
80 95/-; Cossor 950 77/6; Ferguson 306/308
79/6; KB RV20 SV30 PV70 826; Philips
1768U L.O.P.T. assembly 112 6; Ultra 1984200e 87/6.
Ekco improved type for Models T221, 231, 310
all at 37/6. Ferranti 1474 series inserts 251-;
Phillco 1019/1021 52/6; Pye VT4 VT7 ex equipment 42/6. Terms: C.W.O. or C.O.D.
(3/6) post/packing 5/-. 2 or more L.O.P.T.s

Send S.A.E.

Lancs.
TV SPARES, all makes all sets, S.A.E.
quote: U25 Ekco/Ferranti Plastic Housings
17/6 each. 4/- p. & p. KINGS, 8 Cray
Parade, Main Road, St. Pauls Cray, Kent.
Orpington 30566.

for free lists

to:-

Gordon Mill
Pump Street
Blackburn, Lancs.

TOWERBY LTD.
MAIL ORDER DIVISION OF T.C.S. LTD
70

!

TELEH IRE LTD.

post/packing free.
All enquiries answered but regret no lists
available. Same day delivery on most types

VELCO ELECTRONICS

!

Obsolete, obsolescent types for sale.
Large selection at reasonable prices.

SPECIAL OFFER

.

49 Bridge St., Ramsbottom, via Bury

!

STREATHAM HILL, LONDON, SW2
Tel: 01-674 2185

BARGAIN PARCELS of new surplus Electronic Components, 3/-, 5/-, 10,- post free.
DOLPHIN ELECTRONICS, 5 Pooles
Way, Briar Close, Burntwood, nr. Lichfield.

COMPONENTS

GALORE.

CRT's.

Valves, Transistors, Tools Electrolube, all
your service requirements. Service Engineers only S.A.E. at "Willow Vale, The Service Wholesalers", 69 Station Road, Han well, London, W.7. Free catalogue by
return.

TELEVISION TUBES

Large stocks of television tubes, London's leading wholesale suppliers, all tubes complete with guarantee card. By return despatch
Terms: Cash with order, s.a.e. all enquiries.
£4 17 6
14in. types, AW36/20, AW36/21, AW36/80, MW36/24, CRM141, CRM144, CME1402 etc.
17in. types. MW43/80, AW43/80, CRM173, CMÉ1702, MW43/69, CRM172, AW43/88, AW43/89, CME1703,
£4 17 6
CME1705 etc.
£4 19 6
19in. types. AW47/90, AW47/91, CME1901, CME1903, CME1902, C19AH
£5 19 0
21in. types. AW53/88, AW53/89, CME2101, CME2303
£8
18 10
MW53/80, AW53/80, MW53/20, CRM211/2
£6 12 0
23in. types. AW59/90, AW59/91, CME2301, CME2303
£13 10 0
23in. Twin Panel. CME2306, A59 -16W
£12 0 0
23in. Panorama. A59/11W etc.
£10 10 0
19in. Twin Panel. A47 -13W, CM E1906 etc.
£9 0 0
19in. Panorama. A47/11 W etc.
Carriage and Packing 12/6d. per British Road Services.
Many other types in stock including G.E.C and Brims'. types.
Large stocks of valves, transistors and components. Electrolube, Servisol switch cleaner, Multicore solder. Service Tools etc.
WILLOW VALE ELECTRONICS LTD.
The Service Dept. Wholesalers, 4, The Broadway, Hanwell, London, W.7 Tel: 01-567 2971/5400
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RADIO

R

TV AERIALS
Band I. H. Mast Fitting
..
.. LI
Band Ill. S Ele Mast Fitting ..
.. El
Band I/III. S/D and 4 -Array ..
.. El
Band IV. 10 Ele Array
..
.. El
Band IV. 18 Ele Array
.
E2
Lashing Kits from 10/-; Poles, Co -ax 9d.,
"A" 1/4. Plugs 6d.

Burnley Road, Rawtenstall

51

Rossendale, Lancs
Tel.; Rossendale 3152
VALVES BOXED, TESTED &
GUARANTEED
3/-

EBF80

PCC84
PCF80
PCF82
PCL82
PCL83
PCL84

3/6
ECC82 3/ECL80 3/E13889

EF80
EF85
EF183

116

3/3/6
3/6

EF184

PL36
PL81

4/5/-

EY86
EL41

PL83
PY33

3/-

313/6
41-

4/515/4/4/-

PY82

31-

U191
U301
6F23
10P14
30F5

5/3/-

30L15
30P12

30015

5/-

4/6
4/6
2/6

5/4/6

5/-

5/6
30PL14 5/6
30PL13

4/6
PY81
3/6
£SC41 4/6
PY800 3/6
POST ONE VALVE 9d. TWO TO SIX 6d.
OVER SIX POST PA D.
T.V. Tubes, AW43/80 E2, MW43/69 30/-'
E

Z40

AW59/90 E5.

Carriage on tubes 12/6.

NEW BOXED MAZDA
(Carr.

Er

TELEVISION TUBE SHOP

EF85

,

EP183

EF1S4
EH90
EY86

61-

6/-

8/-

6i1
6'9

Fuse

9.9

PC88

PCL84
PCL85
PCL86
PL36
PL81

PL84
PL500

8d. Five post Free.
8 3
FY33
8/8
PY81
9.9
5'3

PY82

61-

8/8

P1800

818

7/8

8/-

PY801
6/301,2
30FL1

8/6
12/-

7/8

30L15

141-

9/-

30P19

7/3
6/8

3OPLI

1216
9/ -

9/-

30PL13

14/-

18i-

919
131SOPL14
141BBC2 OUTDOOR AERIALS
universal clan p. OK colour.

Best snake, with

STATE CHANNEL
element
9.5 dB gain .. 34/6 care. paid
element 11.0 dB gain .. 48/8 care. paid
element 13 dB gain .. 50/- care. paid
element 14 dB gain
58/- care. paid
VHF coax 1/5 yd., plugs 113, single outlet box 4/8
Lists valves, semiconductors, components on request
7

11
14
18

.

J. R. HARTLEY (Dept. T)
2

Waterloo Terrace, Bridenorth. Shropshire.

AERIALS
Single Dipole +

5

element

£1.15.0
£1.15.0
£1.10.0
£1.10.0

Band 1. H aerial
Band 3. 5 element
Band IV. 8 element
Band IV. 18 element with
support boom
£2.18.6
Any Band IV aerial from 8 to 21 element.
Clamps
4s. Od.
Co -ax per yard
1s. 3d.
Terms CWO. P. Er P. 5/- per aerial.
SAE for lists.

BEV'S
Radio and Electronics
213 London Road
Chesterton
Newcastle
Staffs.

0
0

0
6

Grade

C.W.O., S.A.E. for list.
TELEINDUSTRI ES LTD.
BREAKSPEAR ROAD, RUISLIP, Middx

P. & P.

5/-

SERVICE SHEETS

NEW RANGE BBC 2 AERIAL
All L.1-1.1-.
erials now fitted w ith
tilting bracket and 4 element grid
reflectors.
Loft Mounting Arrays. 7 element.
37/6. 11 clement, 45/-, 14 element,
52/6. 18 element, 60/-. Wall Mounting with Cranked Arm, 7 element.
60/-, II element. 67/-. 14 element.
75/-, 18 element, 82/6. Mast Mounting with 2m. clamp. 7 element. 42/6.
11
element. 55/-. 14 element. 621-.
18 element. 70/-.
Chimney Mounting
Arrays. Complete. 7 element, 72/6.
11 element, 80/-.
14 element. 8716.
18 element. 95/-.
Complete assembly
instructions with every unit. Low Loss
Cable, 1/6 yd. U H.F. Preamps from
75/-.
State olearly channel number
required on all orders.
,

BBC

-

S/D, 30/-. "H".22.15.0.
ITV (BAND 3).

SERVICE SHEETS. Radio, T.V., 5,000
models. List 1'6. S.A.E. enquiries. TEL RAY, 11 Maudland Bank. Preston.

& A.
SUPPLIERS
C.

I

1+3, 40/-. I+5.
1+7, 60/-. Wall
1+3. 57/6.
Mounting
67/6.
Chimney
1+5,
1+3, 67/6. 1+5. 751-.
VHF transistor preamps.
75/-.
COMBINED BBC( - ITV - BBC2
+5+9.
AERIALS. 1+3+9, 70/-.
80/-. 1+5+14. 90/-. 1+7+14. 100/-.
Loft mounting only.
F.M. (Band 2). Loft S/D. 15/-- "H".
32/6. 3 element. 55/-. External units
available. Co -ax. cable, 8d, yd. Co -ax.
plugs. 114. Outlet boxes. 51-. Dipiexer
C.W.O. or
Crossover Boxes, 13/6.
C.O.DI P. & P. 5/, Send 6d. stamps
for illustrated lists.
Cottere welcomed. Open all day Saturday,
K.V.A. ELECTRONICS (Dept.P.T.)
Addington.
27 Central Parade, New
Surrey CRO-0.113 (LODGE HILL) 2266
Loft

50/,

1

Extend your

SERVICE SHEETS

constructional

(T.V., RADIO,
TAPE RECORDERS,
RECORD PLAYERS,

TRANSISTORS,
STEREOGRAMS,
RADIOGRAMS)
Only 3/6d. each, plus S.A.E.
(Uncrossed P.O.'s please, returned
if service sheets not available.)
71

BEAUFORT PARK
LONDON, N.W.11

We have the largest supplies of
Service Sheets (strictly by return
of post). Please state make and
model number.
Mail order only.
Please

mention

PRACTICAL

ele-

3

ment loft array, 30/-. 5
element, 40/-. 7 element.
501-. Wall- mounting. i
cle5
element. 47/6.
ment, 52/6.
BBC ITV
Combined

SERVICE SHEETS

RADIO, TELEVISION, TAPE RECORDERS
1925-1968 by return post, from 1/- with
free fault-finding guide.

ITV AERIALS

BBC (Band 1). Telescopic loft. 251-. External

SERVICE SHEETS with free fault
finding chart 3 -. S.A.E. LESMAR, 17
New Street, Andover, Hants. (Mail Only).

BY 100's 3/9 each; 3 for 10/-. with
free T.V. fault-finding chart. LESMAR,
17 New Street; Andover, Hants.

QUALITY NEW VALVES

818

0

HAMILTON RADIO
54T London Road, Bexhill, Sussex.

ins. 12/6d)

48 Battersea Bridge Road, S.W.11

Guaranteed six months. Post
14107
5i6
PCC84
EB91
2/6
PCC89
ECC82
PCF80
41ECL80
PC1,82
6/9
416
EF80
PCL83

15
10
15
10
18

Catalogue 6,000 models, 2/6d. Please
send stamped addressed envelope with
all orders/enquiries.

THIS MONTH'S SCOOP!
CRM 141, CRM 142, CRM 153

57'6d.

August, 1968

range with the

August issue of

PRACTICAL
WIRELESS
Complete ' how to build'
instructions for

simple signal
generator
I watt integrated
circuit amplifier

a

plus details for building

a

beginner's 3 -transistor
superhet complete with its
own midget in. speaker.
I

TELEVISION

when replying to

ADVERTISEMENTS

and

lots

of other

articles too!
OUT NOW 2`6

3RACTICAL TELEVISION

August, 1968

PADGETTS RADIO STORE

" NORTH STAR"

OLD TOWN HALL, LIVERSEDGE,'03KS.
Telephone: Cieckheaton 2866
Speakers Removed from TV Sets. Alla ohm I'M and perfect 6 x 4" ;110155" r ue
3/-. post 2/9. Nix for 22 - post paid. 7 x 4" 5i-, post 2/9. Six for 34,-.
paid. 8" round 6/6, post
New 12" Speakers with Built-in Tweeter, 28'6, post paid. 3 or 13 ohm Coil.
.

VALVE LIST

Ex Equipment. 3 montlu' guarantee
16FI, EFBO, EROI, EC'L80, ¡7(53x, 1'1-50, P1:3.2, P/,30. 20I'3. All at 10/- per
doz. Poet paid. Single valv,s post 7.1.
el., 4'104`2
A111'12 1/6
5"10P13
I. 5:Eß91
9d.
2 6
135 DI'
'1.:a
5 EBF'xo 3'8 8
1

111'1'xl

E4'32
1./'ros
Fa Ir0
6:1355

EFsO
EL36

34-

-

Si2/8

Pt 23O

5;5:-

5-

I:,I

9d.

'3551

5'-

:r':1
241

2:2/-

11301

EF50, 10/- doz. Post Paid.
Indicator C.R.T. Type 7921.

,mplete wit

51'41:

4

-

6Ke5

16
19
5 -

171`25

5

-

68K11>':7

b'5'55 -

2x1

5r-

20P1

3
5
5
2 8

-

1.6

'7.::55

671'51

KT36
11(:84

16

'1,2

1.1:6

-

5

'laI

-

20111
201.1

4 -

'133

6

1

E 1,36

EV"36

'I.,l

3.-

61-4

6V6
6123

8 6

51 9
5-

3" Tole:: Type 229r2. Front marked
:dao mans .par..., seevalves, clean e o,lil nor 101- Plus 101- carriage.
Ea R.A.F. Tube Unit Type 266. Fitted with VI I:97 lobe inn metal screen, full of
1
valves.
Many
spares.
Grade
27.plus 107- earria e. Ural"2 22' EF50
pin. 91 - carriage.
1$'-.
14" 30,'- C'rrriage 15/-. All sets
17"
501e.rriage
Untested T.V. Sete.
complete with tube valves and hack.
carriage
15/-. Ideal fer 1525 tine pixel ore
Type
TV33.
£5
Bush 14" T.V. Pet.
com'ernin,. Complete with good tube. Ts.sled working, all 11l1(''1 and ITV
channels. l'alint fair.
Jan Personal Earpieces. S,nall .r large plug 1711 Post pair. Silicon rectifiers
50011A, 3055 l'.UV,, no duds, 2:6 P..t Paid.
e.111.6. L.P. 14,-. D.P. 1.9,13. 5" :Standard
Top Grade Mylar Tapes. - 'Sla
79. L.P. 10'-. Post anx Tap,' 1,6extra.
TV Tubes. New regunol with .light glas., fault 12 months gentran100. .Ol1
type. 111 ;11111 17 inch, 50 -. Carriage
Reclaimed TV Tubes with six nu,rdhs' guarantee. 17" types: AW43138, Aw73/30,
40;- 1,1V9,. 311173/69, 30,-, 14" types: 17.-, 12" types: 10;-. All tubes 10/ carriage.
in ligue

h

s

f

BBC2

KITS AND

TELEVISION

LOOK NORTH for SUPER QUALITY

l

11

tubes-all types-two

Fully rebuilt television
year guarantee.

Produced by skilled technicians with over ten
years of tube rebuilding experience.

Look North-buy "NORTH Star"
9" and 12"
£5.10.0
14" and 17"
£5.12.6
19"
£6.12.6
21"
£7.12.6
23"
£7.15.0
Twin Panel and Panorama also available
prices on request
TERMS
Cash or Cheque with order stating tube type
required. Carriage and Insurance 12/6.
All tubes are fitted with 6.3V, 0'3A Heaters.
Instructions for fitting resistor will be supplied
when replacing 12.6V tube types.
S.A.E. FOR ALL ENQUIRIES

"NORTH STAR" TUBE SUPPLY Co.,
P.O. Box 17, "HIGHRIGG",
CARR BANK, OTLEY, YORKSHIRE.

THE KING TELEBOOSTER

SPARES

UHF' 625. Modify your set to BBC2. 1055 to 1963 models covered. Selection of
new manufacturers conv, rsion kits and t.lnrs at real need prices. Lists available.
SPECIAL OFFER. l'y, iotrgrated 116'625 transs.tori,.,l toners, push button
£5.5.0, 4117 1;25 transistorised II" panel, iuei. eiHnit. £2.15.0. Pl e 476.
SPECIAL OFFERS: New. PHILIPS 623 l'onversi.ol Kit inol. tuner. IF
Switch
circuits, 7 valve, Sir. 98.6 (less s,sl es 50 -1. p.o.
FEND. 1725
vil' p.p. iii.
IF an{, rh`,sni.a. inr1. 6i cadre, 55 - (I. ., caler.= 17 6,, 'nnI.
GEC SOBELL dual 45533125, IF unite:1ml output chassis, ìoel. veuf, 38: 6, p.1,. 4;6
UHF TUNERS. 33 8 Ilene valves 12i8ó trasssi.r.ris. 70 -, p.p. 4 6.
TV SIGNAL BOOSTER UNITS. sen, gain :fIld:d ions, 1'1 I/ 1.4111:FAII Iran d.
Itl:l'I I'l'l .1r B I' Battery' plug in", 75-. 1117 Hain. "plc g in', 97 6. UHF
31;.th, ad 95.-. Post true.
FIREBALL TUNERS. Geed good condition 30 -, PUSH BUTTON TUNERS. For
u,Ii,:.as 30 -. TURRET
$obr11230, 1:1:11 610, 610, IRE.. 17 Is, 1:62. sod/good
TUNERS. New, r> Iton c, aO Ile . 20:-, K It 16 31v/ , K n MX l' 35 11,:. 10:-, p.p.
4.6. Nano others available. 'l'es is nid. sun iee for l' y0, per_ ., a b. 11, Philips,
s

11

I

1

1

1n11í 1.1.11..
Mc3lfeh, este. l.:rg. .Sleet I'M ;1111111111
LINE OUTPUT TRANSFS. l'oleeto types at dlnlds. n,.nd e..,s esael repine,..
ends fully gnat. A selttdin, wli.. 1, C.111 I.. ..Ipplie.l. psis 11. '11.11. 3 b.
..
.. 30-7,3 LOPT Inserts
COSSOR 930 to 943
P.P. .-.
PHILIPS 17TGI00 range, STELLA Del I:1020
.. 4216 Alba 655. 856
35 EKCO 221 to 331 11`25 nt.'s)
.. 4218 Bush TV32, 36, 43
FERRANTI lour to lull O`25 Ispesl
45'.. 53i6 Bush TV53 to 69
30EKCO FERRANTI 11.26 type.; 7n '9n
35'EKCO :+12 to :177, FERRANTI 1121 1.. 1111.1 72/8 Cosser 945 to 950
EKCO 3su b. 371. FERRANTI 115575.. nuis 7316 EIsen TP308
33 6
DECCA 11111, 2, 17 111131', 110141' G0 I
.. 78:6 Emerson 700 range
35 55 - Ferguson 203 to 248
FERG 305 to 436, 42/6: 505 to 727
35 Ferranti OSTI to 1715 2J.FERG, HMV. MARCONI. ULTRA 361111,
.. 65 - Ferranti LITE lo 211(8 35 oriuu, Iduo, 66011 ranges 55/-; 30119 pot
KB 11100e to MV60, 20/-: 4V20/I, 110"20 range 30- KB NF70. 0030, P040
.. 55 - serie,. PVP20, QVP20 35
MARCONI. VT157, 159, 160, 1171, 1474
.. 78'8 KB RGD Featheelieht 50 GEC 302 to 320, 62/6: later mod -Is
.. 55 - KB ROD WVC1 627 35 HMV 180319, 18703i, 42,8, 1890 to 1921
Philco1O61.1010to1080 35.=
PYE VTI7, 1'517, (1T1117, ('W17, 17'11,
17 S Ills b, 591, 700 A/D, Ill" 4.AI:2I0i3) .. 62 6 Philips 172G 100 range 35 PAM, INVICTA equiv. LOFTS to ai...s, I've 62-6 Pye VT9, VT7
42 6
.. 35' RGD D17. 590 to 819 35
PETO SCOTT 1419 to 1725
53'6 REG 10-110-17, 192 35 PRILCO 1960/2161, 551-, In In t, IO6n
SORELL TI'3130, SCU, 34, 470, 370 ranges 85'- Ultra 1770 1780 1980 35 62 8
ULTRA 1770 be 2:734, PILOT PT-1511 to 651,
.

-

-

.

SCAN COILS.

lr:onr (/:h, irone

lisse

o.r. trans., soin, dropper, routrols, 'le.

SALVAGED COMPONENTS. Large sncetion for poushr models, :dean s.
able rsnditl.n, turrets, transfornarr., etc. ENQUIRIES i,,ile.l, Inflations

giy.n, 1'11.1,..1..pate11
64

:ay.,I1:11,1.-

SUPPLIES
MANOR
GOLDERS MANOR DRIVE, LONDON,

(Callers:

ROAD

1

nr.

Granville Road,.

HIL 9119 (DAY) 81'E 4932 IEV(;)

N.

Finchley,

-

eY

THIS

-

TO

THIS

THE ORIGINAL VHF DUAL BAND TUNABLE
PRE-AMPLIFIER
Still le I,.'.t of its kind available.. Latest low -noise transistor and printed
it.e,stn Maud t and Ill simultaneennly without. switching. Two
amplifiers
Can produce gond viewing out of almost n othing in
fringe areas, Ideal for DX work.
I ivaranteed gains Minimum 13.113 hand I, 1448 Ban{ Iff.
('hmuu is, Red spot, Band I. I, 2 and 3, all Band :1.
Yellow spot, Band 1. 3. 4 :and 5, all Itand 3.
Power: Self-contained 9,' l'P4 battery. 14 1rA.
Plastic case 3f x :I1 x2itn, brown, with cork base.
Retail price, 03.15.6, c mpit. with ball, ry OR salt -contained mama
retail Arica 85.17.6.
ßpsy'ii.1 cllann1,, our (Rand f, one [bind 111.

THE KING UHF TELEBOOSTER FOR BBC2
Unique dsìgn, employing quarter -wave cavity, resonator for 1003,,
defile y. I.rinted circuit for reliability, with the very latest second genera -

Ata

tin, los c.e
transistor.
Channels: Blue spot 21-32, White spot

3:1-679,

tunable.

Plastic ease 3l x 3,l x 2 ., brown, with cork base.
Retail {.rice 01.17.6, colnpl:tu with battery, OR soli -contained maln.a
modal, 06.15.0.
Soie maned:tutoren:

TRANSISTOR DEVICES LTD.

N.W.11

5ß9b HIGH

FROM TH15

N.121

BRIDGE HOUSE, NEWTON ABBOT. Devon
sad for ßs«.lx .

Tel. 2.157

,

v
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VALUABLE NEW HANDBOOK
TO AMBITIOUS

FRL

ENGINEERS

Have you had your copy of "Engineering Opportunities"?

The new edition of "ENGINEERING OPPORTUNITIES" is now available-without chargeto all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new "ENGINEERING OPPORTUNITIES" should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On 'SATISFACTION OR

REFUND OF FEE' terms

This remarkable book gives details of examinations and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS YOUR
PET SUIIJECT?
TELEVISION ENG.

Advanced Television Eng.Gen. Television Eng.-Television Servicing and Main-

RADIO ENG.
Advanced Radio-Gen.
Radio-Radio ServicingTelecommunications-

Recording-.' o
oration-Practical rcadioSound

tenance.

ELECTRONIC ENG.

-

Advanced Electronic Eng.Gen. Electronic Eng.-

Radio Amateurs' Exam.

Practical ElectronicsRadar Tech-Frequency
Modulation-Transistors.

Gen. Electrical

Installations-Draughtsmanship-Illuminating

MECHANICAL ENG.

Elem.

ApplieLEleclronics-

ELECTRICAL ENG.

Eng.Eng.-

Advanced Electrical

Eng.-Refrigeration-

Advanced Mechanical Eng.Gen. Mechanical Eng.Maintenance Eng.-Diesel
Eng.-Press Tool Design-

Electrical ScienceElectrical
Supply-Mining
Electrical Eng.

Making-Inspection-

CIVIL ENG.
Advanced Civil Eng.Municipal Eng.-Structural
Eng.-Sanitary Eng.-

Metallurgy-

:'Vining-Water Supply -

Metal WorkWelding-Eng. Pattern

Sheet

Draughtsmanship-

Road

Production Eng.

THIS BOOK TELLS YOU

* HOW
to get better paid, more
interesting job.
* promotion.
HOW to qualify for rapid
* HOW
to put some letters after
your nine and become key
man ... quickly and easily.
* HOW
to benefit from our free
and Appointments Dept.
* Advisory
HOW you can take advantage of
the chances you are now missing.
* HOW,
irrespective of your age,
education or experience, YOU
a

a

can succeed in any branch

Engineering.

132 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL
EQUIPMENT

INCLUDING

l'r si on and
Theoretic Courses for

The Specialist

Amatvors' Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Television & Radio
Servicing
Practical Electronics
Electronics
Engineering
Automation

a

TOOLS

Bnsic

beginners in TV.
Radio. Electronics,
etc., AM.I. E. R. E. City
A Guilds, Radio

Electronics
Division of

B.I.E. T.

NOW offers you

real laboratory
training at home
with practical
equipment.
Ask for detail".

B.I.E.T.

bound to benefit from reading
"ENGINEERING OPPORTUNITIES", send
for yourcopynow-FREE and without obligation.
You

are

POST -COUPON NOW!

Eng.-Hydraulics-

Petro! Trek.

of

I

To B.LE.T., 445A

Aldermaston Court

WE HAVE A WIDE RANGE OF COURSES IN
OTHER SUBJECTS INCLUDING CHEMICAL
ENG., AERO ENG., MANAGEMENT
INSTRUMENT TECHNOLOGY, WORK
STUDY, MATHEMATICS, ETC.
WHICH QUALIFICATION WOULD INCREASE
YOUR EARNING POWER?

Aldermaston. Berkshire

A.M.I.E.R.E., B.Sc. (Eng..) A.M.S.E., R.T.E.B., A.M.I.P.E.,
A.M.I.M.i.; A.R.I.B.A., A.I.O.B., P.M.G., A.R.I.C.S.,
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., C.ENG., CITY K
GUILDS, GEN. CERT. OF EDUCATION, ETC.
BRITISH INSTITUTE OF ENGINEERING

ADDRESS

if posted In

p

an unsealed envelope

I

3d. stamp

FREE copy of "ENGINEERING
OPPORTUNITIES". I am interested in (state subject,
exam., or career).
Please send

me

a

.11-!

NAME

TECHNOLOGY
445A ALDERMASTON COURT, ALDERMASTON, Berks

THE, B.I.E.

.

IS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE.

THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

!l-

x

