ractical

TELEVISION

A CLOSED CIRGUIT
TV CAMERA UNIT

FOR THE HOME
CONSTRUCTOR

DETAILS
INSIDE

\ “" M
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BUILD A C.C.T.V. CAMERA!

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

THE “BEUKIT”
C.C. TELEVISION
CAMERA K

Completely Transistorised
R T
Buy and Build in Easy Stages!

® KIT No. 1. £18.17.6 With specifica-

tion, principles of vidicon tube. scanning
assembly and optical system diagram,

° KIT No. 2. £]6.10.0. With printed eir-

cuit board and associated componeats. circuit

® Kit No. 3. £8.0.0. win all transistors

and semi-conductors.

® Kit No. 4. £6.0.0. with all metai work.

Plus 708 I'ost & Pla. for each Kit. Send S.4.E.

October, 1963

The finest possible way to
learn about transistors and TV
Cameras!

The most exciting advance ever
in Do-it-Yourself Electronics—
specially designed and manufac-
tured — NOT SURPLUS
EQUIPMENT.

A World First! The Beulkit
Camera works with standard
405 line TV Receivers.

See it Now ! Demonstrations
held daily in our showrooms.

Save Money and buy the complete Kit
(less vidicon and lens) as iilustrated
above for only . ..

£48

The Camera is also available factory
assembled and tested, with vidicon less
lens for 69 gns.

plus 7/6
P. & P.

di . layout instrueti d Instruction e full details of Aot (Kits cannot be splil. ; .
Manusl o oeetons and nstrueno Trsthistion s antedt meuot e oo vt @ Experimenter's vidicon £12 plus P. &
Order Now ® SPECIAL BEULAH 21 Economy Lens
or see demonstration today. BEU LAH ELEGTRONIGS £11 (LOWEST PRICED"L’E'ZS IN
A Nember of Dept. PTV 126 HAMILTON RD., WEST NORWOOD, U.K.!} Fixed iris F2 I1in. An excellent

the Y. 1.\ ciroup
ot Compantes

LONDON, S.E.27.

Tel: GIPsy Hill 6166

lens, focus from 9in. to infinity. Half
the price of other makes.

FOR THE AMATEURS
RADIO STATION

Hlustrated

% inch detachable bit
soldering  instrument
List No. 70

Combined Protective Unit
with Wiper/Abrasion Pad
and Soider Reel
List No. 700

Apply SALES & SERVICE

DCOL

(chd. Trade Mark )

ADCOLA HOUSE
GAUDEN ROAD
LONDON, S\W.4

Telephones:
MACauley 4272-3101

Telegrams:
“SOLJOINT, LONDON S.W.4"

British & Foreign
Patents, Registered
Designs, etc.

[ M S TELEVISION TUBES
PROVED

® owe yith A reliability :-

PACK A GREATER PUNCH THAN EVER

TRY ONE NOW AND SEE THE DIFFERENCE!

18 month guarantee with all our tubes

COST TO YOU WITH

SIZE | PRICE s,
12in. £4.76 | £3.17.6
" l4in. | £4.150 | £4. 5.0
15,16, 17in.|  £5.15.0 | £4.15.0

Carriage and Insurance 10/6 extra on all tubes

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

MARSHALLS for TELEVISION LTD.
131 St. Ann’s Road, Tottenham, London, N.I5

STAMFORD HILL 3267 & 5555
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TEST EQUIPMENT
EDUCATIONAL KIT-SETS

PRACTICAL TELEVISION 1

- e e e ey S

HI-FI EQUIPMENT
RADIO - AMATEUR GEAR

B N L s T e

You can build d(he

money and enjoy

world’s

yourself

best kil selis.
the Headhkit

sare
way

The clearly wrillen instruction manuals,
supplied with each kit, show you how!

DEFERRED TERMS AVAILABLE ON ALL ORDERS OVER £10
ALL MODELS ALSO AVAILABLE ASSEMBLED

TEST INSTRUMENTS

S5in. OSCILLOSCOPE. Model 0-12U.

Laboratory quality oscilloscope, at utility
price. Wide band amplifiers essential for
TV servicing. F.M. alignment etc. T/B
covers 10 ¢/s-500 kc/s in 5 ranges.
£35.10.0 Kit.

PORTABLE SCOPE. Model OS-I.

A compact portable oscilloscope and
ideal for servicing and general work.
Printed circuit board. Case 7§ x 43 x
124 in. long. Wet.only 104 1b.

£19.19.0 Kit.

ELECTRONIC SWITCH. Model $-3U. Converts a single
beam oscilloscope into double beam operation £11.15.6 Kit.

VALVE VOLTMETER. Model V-7A.
The world's best selling VT VM. Measures
up to 1,500 volts (D.C. and R.M.S.) and 4,000
pk. to pk. Res. 0.1Q2—1.000 M(). Centre
zero dB scale, D.C. input. Resistance 11 M2,
44in. meter. Complete with test prods, leads
and standardising batiery.

£13.18.6 Kit.

R.F. PROBE KIT. Model 309-CU. Will extend freq. range of
Model V-7A to 100 Mc/s. Indication up to 300 Mc/s. £1.13.6

HIGH VOLTAGE PROBE KIT. Model HV-336. Extends
measurement of the Mode! V-7A up to 30,000 v. D.C. ... £2.19.6
AUDIO SIGNAL GENERATOR,
Model AG-9U. 10 ¢/s to 100 kc/s.
switch selected. Distortion less than
0.1% 10 v. sine wave output metered
in volts and dB's.
£21.9.6 Kit.

AUDIO SINE/SQ GENERATOR.
Model AO-1U. £13.15.0 Kit.

R.F. SIGNAL GENERATOR. Mode! RF-1U. Up to 100 Mc/s
fundamental and 200 Mc¢;s on harmonics, and up to 100 mV on all
bands. oo oo weo £12.15.6 Kit.

MULTIMETER. Model MM IU Ranges: 0-1.5 v. to 1,500 v.

A.C. and DC ISO,:.A to I5A C, 0.2 to 20 M{), 44in. SOA
meter .o £12.10.0 Kit.
R/C BRIDGE. Model C-3U. Measures capacnance 10 pF to

1,000 (1F. Resistance 10002 to 5 MQ . £9.5.0 Kit.

A wide range of other equipment available.
PLEASE SEND FOR LIST OF MODELS.

DAYSTROM LTD.

Dept. P.T.10, GLOUCESTER, ENGLAND.

A member of the Daystrom Group, manufacturers of the
WORLD'S LARGEST-SELLING ELECTRONIC KITS

TRANSISTOR RADIOS

“OXFORD"” TRANSISTOR
RADIO. Model UXR-2. The luxury
ideal domestic, car or personal portable

receiver. |0 Semi-conductors. Sohd
leather case. Send for full details.

£14.18.0 Kit.
6 TRANSISTOR PORTABLE. Model UXR-l. Prealigned
I.F. transformers. Printed circuit, 7 x 4in. hlgh flux speaker.
Real hide case. Very easy to build 000 .  £12.11.0 Kic,

SHORT WAVE TRANSISTOR PORTABLE. Model RSW-I
Two short bands, trawler and medium wave. Send for 27;:;9?(;2:!1
14

OTHER MODELS FROM OUR RANGE

AMATEUR BANDS RECEIVER.

Model RA-1. Covers all amateur bands
from 160 to 10M. Special features incl.
half-lattice crystal filter. 8 valves,
signal strength “S" meter, tuned
R.F.amplifier stage £39.6.6 Kit.

HI FI F.M. TUNER. Available in two units. R.F. tuning unit
(£2.15.0 incl. P.T.) with L.F. output of 10.7 Mz/s and amplifier unit,
with power supply and valves (£12.6.0). Total £15.1.0 Kit.

5 w. HI-Fi MONO AMPLIFIER. Model MA-5. A low-priced
ampluﬁer based on the Model 5-33 Printed circuit construction
makes it easy to build £10.19.6 Kit.

6 w. STEREO AMPLIFIER. Model S- 33. 3 w/chl. Inputs for
£13.7.6 Kit.

radio, tape, gram. Stereo/Mono ganged controls ...
HI-FI EQUIPMENT CABINETS.
Large range in kit form or assembled
and finished, available to meet various

needs. Details on request.
Prices from £6.19.6 to £29.8.0

AMATEUR TRANSMITTER. Model DX-40. Self contained.

80-10M. Power input 75 w. CW. output 40 w. to aerial,
£33.19.0 K e,
ELECTRONIC WORKSHOP KIT. Model EW-l. This

tducational kit makes over 2| experiments. Incl, transistor
radios, intercom sets, burglar alarm, etc.... . £7.13.6

INTERNATIONAL MAIL ORDER SCHEME. A range
of over 250 American Heathkit Models can be ordered direct
through us. lustrated Catalogue for /-, post paid.

SEND FOR FREE BRITISH CATALOGUE

P —————— e g
| Please send me FREE BRITISH CATALOGUE (Yes/No) |
|

Full details of model(s)

| NAME
| ADCRESS

PT10.

| el L ]
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IMPROVEL

Modern styling in light
grey with legible black
engraving.

OF

STANDARDS

Constructed to with-
stand adverse climatic
conditions.

Ever ready case, includ-
ing leads, prods and
clips.
Improved internal
assemblies.

Re-styled scale plate for
easy rapid reading.
2 basic scales, each
2.5 inches in length.

New standards of accur-
acy, using an individual
calibrated scale plate:
d.c. ranges 2.25? fs.d.

<. ranges 2.75%, (5.4,

Available accessories in-
clude a 2500V d.c.
multiplier and S, (0
and 25A shunts for
d.c. current measure-
ment.

. Current: |00pA fs.d.
. Voltage: 10V f.sd.
. Yoltage: 2.5V fs.d.
. Millivolt range : 0

—IA fs.d. in 5 ranges
—1,000 f.s.d. in 5 ranges
—1,000 f.s.d. in 6 ranges.
~—100mV f.s.d.

October 1963

AGGURAGY

AND

The

properues.

RELIABILITY

Mk. 4 MULFIIMINOR is an
cntirely new version of this famous
Avo nstiument and supersedes all
previous models. 1L 1s stvled on mod-
ern lines, with new high standards ot
accuracy, improved internal assern-
Blies. and incorporating panchimatic

The instrument is supplied in an attractive

black carrying case. which aiso houses a pair
of leads with interchangeable prods and clips,
and an instruction bookler. It is packed in an
attractive display carton, Robust 1eal Jeather
cuses are available. it required, in two sizes,
one 10 take the instrument with leads, clips
and prods, and the other to house these and
also 4 high voltage multiplier and a d.¢. shunt.

MULTIMINOR ‘

RESISTANCE:
SENSITIVITY:

0-2MQ) 1n ranges using 1.5V cell.
10.0000}/V on d.c. Voltage ranges.

1,000¢}/V on a.c. Volitage ranges.

@ For full details of this great new pocket-size instrument, write for descriptive leaflet.

MMI7

m@ LI IP AVOCET HOUSE - 92.96 VAUXHALL BRIDGE ROAD - LONDCN, S.W.l - Tel.: VICtoria 3404 #v
cgove

HEWNES PRAGTIGAL

Electru:al

and the services you can render.

engineering. Study it free of charge for
INSTALLATION WORK OF ALL KINDS e
OPERATION, MAINTENANCE, REPAIR
DISTRIBUTION

* PLUS 1 YEARS FREE POSTAL ADVISORY SERVICE

www americanradiohistorv com

better your prospects, the better your income . ..
This New Edition of Newnes comprehensive and authoritative publication is
invaluable to you if you mean to progress.
resources of NEWNES it covers every facet of the vast field of modern electrical

87 Experts guide you to advancement
and higher rewards

The more experienced you are the.

week—send now !

®  GENERATION,

K e e e e -

YOUR FUTURE if it is in electrical engineering depends on your ability
it's as simple as that!

Produced with the full technical

INSTRUMENTS, MACHINES, EQUIPMENT

TRANSMISSION,

r—————-—————————-—

15-17 Long Acre. London, W.C.2

I To: George Newnes Ltd., I
. Send me Newnes PRACTICAL ELECTRICAL ENGINEFRING
Use It Free ] without obligation to purchase. | will return the set in 8 |
days or send 16/ d_eposil 8 days after delivery, then twenty
I monthly subscriptions ol $6/- paying £16. l6s. in ail. |
I Cash in 8 days £16. I
For 7 Days If you are under 21 your father must complete this coupon. ® I
I If married woman your husband must complete.
i i | atr. |
Here is what you receive:- | Fullname ......ooiiiiiiiii Mrs. |
n {BLOCK 1F11ERS) [ Afiss
Four Volumes strongly I I
bound in Grey Moro- l Address . ..oiiiiieiia. D0OD00OO0000A0EBEAA005030003a |
” Tick ¥ wnere opplicable
et 2.352 Pdge'ts, I ................................. The address on left is— I
Over 2,000 Photos. Dia- iR
[ ; N S R .Perspecln'e e300 | Occrpation «..oovvveeineninneeinnne _BRdT"'“""’“‘ I
Working Drawings, Electrical Circuits and Data. | ““““““““ Farents’ Home |
Case of 24 Data Sheets and 12 Blueprint Charts. ls Turabibe AccempT |
Nuclear Power Stations Booklet. | gnature  ...ieiieee PEE 572 , TS il |
Free! Newnes Electrical Pocket Book (Value 10/6) ( ) / »———-——_--‘
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ractical Television
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Editorial and Advertisement
ffices:

PRACTICAL TELEVISION

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

Led,, 1963

© George
Phone: Temple Bar 4363.

Newnes

Telegrams: Newnes, Rand, London.

SUBSCRIPTION RATE
including postage for one year

To any part of the World £1.9.0

Conltlents

Editorial ... o vor oo
Teletopics ...
‘Towards 625 oo oo
Building Set Top Aerials

Oscilloscope Timebases

DX-TV o
Improving Tuner Unit Gain ...

Servicing Television Receivers

Principles and Practice of

Coiour Television
A Cilosed Circuit TV Camera...
Underneath the Dipole...

The Henlow Wide-band Oscillo-
scope ..

Your Problems Soived ...
Test Case ...

The Editor wili be pleased fo conside
articles of o practicul nature suitable

responsible for the manuscripls, everu eflari
will be wmade to return them if a stamped
and addressed envelope is enclosed, Al
correspondence tntended jor the Editor

ould b2 addressel to The FEdilor
“Practical Television”, Georae Neiunes
Ltd., Tower House. Southampton Street
London, W.C.2.

Owing to the rapid progress in the
design of radio and television apparatus

warranty  that apparatus
described in our columns is not the sub-
Ject of letters patent.

Cooyright in  a/l drawinas, photo-
graohs and  articles published in
“Practical  Television™ i<
raserred  throughout  the S
signatory to the Berne Convention and
the U.S.A. Reproductions or imitations
of any of these are therefore eipressly
forbidden.

SR

L

Our CCTV Camera

S intimated in the June leader, we have for some time
been observing the increasing activity among amateurs
in the field of closed circuit TV work. It is now not only
possible to buy relatively inexpensive assembled camera units
but to obtain even more inexpensive kits of parts for building.
And the now ready availability of moderately priced vidicon
tubes has brought CCTV within the reach of many more
enthusiasts. )

The time is ripe, in fact, for Practical Television to venture
into the CCTV field. And it gives us a good deal of pleasure
to begin, in this issue, a scries of articles describing the
construction of our first CCTV camera and its control unit.

We make our debut with a well tried and tested piece of
equipment, a design that will stand comparison with anything
in a similar category. Moreover, with a little care and
planning, it can be built for a comparatively modest outlay.

The CCTV camera unit to be described in this and the
next few issues is not, perhaps, the simplest that could be
devised, but it should not prove too ditficult for the construc-
tor with a reasonable amount of practical experience. And it
will produce results to satisfy all tut the extremely critical.

Even though the design is not prejudiced by economies, the
question of cost has been one of the factors we have constantly
borne in mind. Apart from the unavoidable special com-
ponents, standard parts are used throughout. And the pros-
pective builder will find some very helpful notes in the first
article on how economies can be made when it comes to the
gathering together of the parts required to construct the
equipment.

Our CCTV camera is simple to use and easy to rig up. It
involves no modifications to the ordinary home TV set which
can be used to display the pictures. The camera unit simply
plugs into the aerial socket of the receiver.

In view of the TV broadcasting situation as it is to develop
in the immediate future, it was considered desirable to design
the camera basically for 625-line operation. When the new
u.h.f. service begins next April, many homes will already be
equipped to recetve 625-line signals and more will follow in
due course. And it was thought logical that we should take
advantage of the improved definition possible with a 625-line
signal.

However. those that do not have dual-standard receivers
need not despair for we will be giving parallel information
where applicable for those who wish to build their camera
to operate in conjunction with a 495-line receiver.

We are very enthusiastic about the possibilities of CCTV
for the amateur and hope that even readers who do not build
our camera unit will be stimulated to thinking about trying
their hand in the future. For if the response is sufficiently
encouraging we will go ahead with plans to bring you more
practical articles on home constructed CCTV equipment and
its use.

R TR H T T
OQur next issue dated November, will be published on October 21nd.
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Electronic Standards CGonverter Demonstrated

YHE  Engineering Designs

Department of the BBC,
recently demonstrated a standards
converter based purely on elec-
tronic  principles. Previously,
standards converters used to
change FEuropean and North
American television Ppictures to
405-line standards for retrans-
mission, relied on the image
transfer principle. This involved
a television camera working on
405 lines, viewing the 625- or
525-line picture on a high-quality
receiver.

Although this system of con-
version has -been developed
considerably since its inception,
the results obtained are always
susceptible to variation at any
slight alteration of contrast, focus,
etc. A design that would obviate
the need for an optical stage in
the process of conversion was
obviously necessary, and the
BBC’s demonstration introduced
such equipment.

Between 2,000 and 3.000 tran-
sistors are employed in the equip-
ment to carry out the high-speed

switching on which this new
design is based. The processes
involved are in many ways similar
to those used in modern com-
puters, and the time lag between
incoming and outgoing signals is
onlv slightly more than 60usec.

Althoueh in principle it will
be possible to convert any two-
line standards using the equip-
ment demonstrated, the technique
cannot yet be applied to changes
in field rate such - as exists
between American and European
transmissions.

Large-screen Golour Television

‘INEMA audiences all over the U.S.A. will soon be able to see

colour television on full-size screens for the first time ever.

A new development by the General Electric Corporation has

made this possible, where before only black and white TV pictures

of sufficient brightness, could be made suitable for the 25ft x 33ft
cinema screens.

This new development—a large-screen colour television pro-
jector—is unique not only in its ability to produce colour images
of suitable brightness and quality, but also in its use of only two
light beams instead of the usual three. The new projector is named
“Talaria ” and with a simplified optical system, it requires only light
beams of green and magenta to simulate a full three-colour picture.

**Talaria” equipment will be installed in a chain of theatres
throughout the U.S.A., bringing shows, sport events, news items,

MOTORISED
Z00M LENS

\[O’I‘ORISED zoom lenses,
“ which can be fitted to closed
circuit TV cameras and which
are made by Voigtlander, are
now available in this country
from EMI Electronics Ltd., who
have recently been appointed
official U.K. agent. At the
moment only one type is in stock
but the range is to be extended.

This zoom lens simplifies
remote control as a single nine-
core cable can connect lens and
control box over distances of up

etc. “live ” to cinemas hundreds of miles away.

The projector itself is, in many
respects, similar to a standard
movie projector, except that the
motion picture film is replaced
by a transparent thin layer of
viscous control fluid. An electron
gun, operating as it does in a TV
picture tube, scans the surface of
the control layer. Instead of pro-
ducing a picture directly on the
layer however, as it does on the
phosphor face of a TV picture
tube, the electron beam causes the
fluid layer to control the light so
that the picture is projected on
to the screen.

to 160ft.

CCTV For School Opening

I{ECENTLY when H.R.H. the Queen Mother opened the new
Royal Caledonian School, more than 100 of the guests were

unable to be accommodated in the main hall where the ceremony
was to take place. However, in a large marquee that had been
erected outside the building, these guests were able to see and hear
the whole of the proceedings on three television monitors.

Inside the main hall, a closed circuit television camera mounted .
in the gallery, relayed pictures to the monitors in the marquee. The
television equipment was installed by Automatic Information and
Data Services Limited.

The school, which is sponsored by the various Scottish Clans, is
for orphans and the children of broken homes and has been built
at Bushey, Hertfordshire.
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AIRBORNE TV AIDS RESEARCH

&T the College of Acronautics,
“ " Cranfield, television is help-
ing technologxsts study an experi-
mental swept wing in actual flight.
The wing, or aerofoil, is mounted
vertically above the fuselage of a
Lancaster bomber and is fitted
with numerous devices to relay
details of the airflow over the
surface of the wing, to recording
and measuring equipment inside
the aircraft. This research work
i3 contributing greatly towards
the design of an aircraft wing

surface  which will provide a
smooth airflow—known as lam-
inar flow — as opposed to the

turbulent flow of most present
aircraft wings. Such a wing sur-
face would result in considerable
reduction in aircraft drag, lead-
ing to substantial gains in payload
and fuel economy..

It was to enable observers in-
side the aircraft to watch the
experimental wing during flight,
that an EMI television camera
was installed on the tip of the

aircraft  wing, facing inwards
towards the centre of the
fuselage, where the aerofoil
is mounted. The leads and
attachments on the aerofoil

could cause considerable damage
if they were to break away from
the surface; but with the constant
surveillance made possible by the

Y

An observer inside a Lanzaster bomber,
adjusts a monitor receiver which dis-
plays pictures of an aergfoil under test.

TV camera, any such eventuality
could be dealt with by the crew.
To enable visual checks of the
traversng gear mounted on the
aerofoil, and of stages of a special
chemical techniaue on the airflow,
are also the objects of installing
the airborne TV sysiem.

Observations are made on a
receiver inside the fuselage and
both the camera and receiver
operate on 230V ac. from a
rotary converter which draws
power from the aircraft’s 24V d.c.
supply.

5

900 Lectures Televised

\\THFN the 19th International

Congress  of Pure and
Applied Chemistry was held at
University  College, London,
recently, a division of the Rank
Organisation was called upon to
install an exclusive closed circuit
television system to link lecture
halls and audiences in many parts
of the building.

Over a mile of cables linked
cameras, monitors and sound
reproduction equipment in a
number of separate camera chan-
nels.

Co-ordination  between live
shots and views of static material
was necessary to provide a com-
prehensive presentation, and by
the end of the Congress some
900 lectures had been televised.

HUNGARY ORDERS
A NEW O.B. UNIT

\[AGYAR TELEVIZIO, the

Hungarian broadcastmg
authority, has ordered a third
outside broadcast unit from EMI
Electronics Ltd.

The vehicle, which will be used
for televising outdoor events
from all over Hungary, will be
equipped with four EMI 4iin.
image orthicon cameras and a
zoom lens. Like earlier units, the
new vehicle will be mounted on a
7-ton  Bedford chassis with .a
168in. wheelbase.

CCTV FOR ROAD TUNNEL TRAFFIG GONTROI.'“

"PRAFFIC conditions in, and on
the approaches to the Dart-
ford-Purfleet road tunnel will be
under constant observation over
closed circuit television from
when the first vehicles enter this
new link between the Essex and
Kent road ways. The new tunnel,
which runs under the Thames,
will be tended by an administra-
tion block on the Dartford side
of the river. where attendants in
a control room will regulate such
functions as ventilation of the
tunnel, and will watch on monitor
screens, the traffic flowing
through. Five TV cameras inside
the tunnel and two covering the
approach roads, will immediately
show any hold-ups or emergen-
cies which develop.
This illustration shows the control
room of the new Dartford-Purfleet road
tunnel with the two TV monitors
mounted on the instrument panel.
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TOWARDS 625

A Guide to TV Conversion

October, 1963

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

744

W

D

O far in this short series of articles we have
seen how a 405-line receiver can be modified
and rebuilt in certain sections to respond to
the new 625-line signals. Past articles have dealt
with (i) conversion of the vision if. stages, (ii)
conversion of the vision detector and video ampli-
fier stages, (iii) conversion of the line timebase, (iv)
modifications in the sync separator stage, (v) con-
version of the sound i.f. channel and (vi) conversion
of the sound detector stage.

Two major considerations thus rermpain. These are
(a) how to align the rebuilt and converted stages for
optimum response of the 625-line signals and (b)

e

the u.h.f. front-end requirements. This final article

gives full information on (a) and useful notes on (b).

If it is.assumed that a commercial u.h.f. tuner
is to be employed (which is undoubtedly the best
idea as it is outside the scope of the average
enthusiast to build his own unit of this nature) we
will want to know how to connect it to the set and,
in any case, it is desirable to have a tuner con-
nected before undertaking the alignment.

A typical uh.f. tuner designed by Mullard
Limited is shown in Fig. 14. This model features
an 0-3A heater chain for connecting into the series
valve heater circuit of the set in place of the original
v.h.f. tuner. If a v.h.f. tuner was not used with the
set chosen for the experiments, then the heaters of
the tuner valves should be introduced into the
heater chain directly before V3 (see Fig. 4 in
Part 1), ensuring that heater chain continuity and
balance is maintained, as considered in Part 2.

The Mullard circuit has two h.t. inputs. The
160V input can be fed via a 1k} resistor and the
175V input from a 500f) resistor, both from the
h.t. line of the set. The tuner side of each resistor
should be decoupled by a 0001xF capacitor.
Most u.h.f. tuners feature two h.t. input points.

In common with v.h.f. tuners. u.h.f. tuners have
an i.f. Test Point into which may be injected a
signal for the alignment of the if. stages.

I.F. CHANNEL ALIGNMENT

For the alignment of the converted if. channel
(see Fig. 4 in Part 1) the generator signal should be
applied, via an 0:005.F isolating capacitor, to the
tuner Test Point (see Fig. 14). The braid of the
generator signal lead should be connected to
receiver chassis. As a safety measure, it is desirable
to isolate the receiver wholly from the mains supply
by connecting a 100W 1:1 ratio isolating trans-
former between the mains and the set; but if such
a transformer is not available, care must be taken

CONTINUED FROM
PAGE 561 OF THE
SEPTEMBER ISSUE
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to ensure that on a.c./d.c. receivers the mains
supply is connected so that the chassis is on the
* neutral ” circuit.

‘The signal generator should tune between 37 and
42Mc/s, but the signal need not be modulated.
The output is indicated on a valve voltmeter or
high resistance voltmeter connected across the load
of the vision detector, positive to chassis (see Fig. 6
in Part 2). Increase in output will be signified by
fm dincrease in the negative d.c. voltage across the
oad.

When aligning transformers T1, T2 and T3 a
330() non-inductive (carbon) resistor must be con-
nected across the primary when the secondary is
tuned and across the secondary when the primary
1s tuned. .

Tune generator to 37-3Mc/s and tune T3
secondary for maximum output. Change to 37Mc/s
and tune T3 primary for maximum output. Change
to 37-3Mc/s and tune T2 secondary for maximum
output. Change to 37Mc/s and tune T2 primary
for maximum output.

Tune generator to 37-3Mc/s and tune T1 sec-
secondary for maximum output. Change to 37Mc/s
and tune T1 primary for maximum output.

Detune the i.f. transformer or coil in the tuner,
inject a 37Mc/s signal and tune LS5 for maximum
output. Change to 37-5Mc/s, damp L5 with a
330() resistor and tune the i.f. transformer or the
coil in the tuner for maximum output. Remove the
damping resistor.

REJECTORS

Inject 41'5Mc/s and tune L2 for muninuon out-
put. Change to 31:5Mc/s and tune L4 for minimum
output. Change to 33-5Mc/s and tune L3 for min-
imum output. Repeat all operations until further
improvement is impossible.

The coils and transformers should reach their
maximum or minimum peak with the cores just
arriving towards the centre of the winding. If a
coil rises to a peak with the core almost out or leav-
ing the winding, there are too many turns and one
or more (or less than one) should be removed as
required to achieve the tuning peak as indicated
above.

Conversely, if a coil goes towards maximum peak
with the core in the centre of the length of the
winding, then there are insufficient turns and one
or so should be added until the correct tuning
balance is secured. It is important not to alter the
spacing between the two windings on the trans-
formers.
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Fig. 14—The circuit of a u.h.f. tuner, designed by Mullard Limited.

INTERCARRIER SOUND CHANNEL

ALIGNMENT

Disconnect the screened link from T4 to TS (see
Fig. 10 in Part 3), detune the secondary of T6, con-
nect high resistance voltmeter across the 235uF
electrolytic capacitor in the ratio detector circuit,
observing polarity, connect signal generator across
the primary (link) winding of TS, tune to 6Mc/s
and adjust T3 secondary and T6 primary for maxi-
mum reading on the volimeter.

Connect two 10k{) resistors in series and temp-
orarily connect the series combination across the
25uF ratio detector electrolytic. Connect a valve
voltmeter or sensitive voltmeter between the junc-
tion of the two 10k resistors and.the bottom of
the 100 resistor connected to the tap of T6
secondary winding. Adjust the “zero set” screw
on the meter to displace the pointer away from the
zero mark on the scale so a positive and negative
reading can be indicated, inject 6Mc/s and adjust
the secondary of T6 for zero voltage on the meter.
Note that the pointer will deflect positive or
negative depending upon the extent and direction
by which T6 secondary is detuned. At this stage it
may be necessary to adjust the secondary winding
of T6 a little up or down the primary winding to
secure the best discriminator balance and band-
width (e.g. coupling co-efficient). Once the best
position has been established, the card former of the
secondary winding should be fixed with a low-loss
dement. After these adjustments remove the two
temporary 10k resistors and the voltmeter.

ADJUSTMENT OF T4

It will be recalled that T4 performs the dual
function of sound i.f. rejector, to prevent a 6Mc/s
pattern on the picture, and sound take-off coupling

(see Fig. 7 in Part 2). Adjustment of T4 is best
adjusted on an actual 625-line transmission for
maximum sound output consistent with minimum
patterning on the picture. Inherent unbalance in
the ratio detector will produce vision buzz on
sound. Correction is possible by turning up the
volume control to maximum during a period of
sound silence and then adjusting the *‘balance
control ” of the ratio detector for minimum buzz
(see Fig. 10 of Part 3).
Remember that an efficient Band IV aerial
system, fed to the u.hf. tuner through super low-
loss coaxial cable, will be required in most areas (see
The Principles and Practice of Television, Practical
Television April, 1963). Tests are being made (at
the time of writing) on Channels 34 and 44 in both
monochrome and colour.
* After alignment as detailed in the foregoing a
fairly good 625-line picture should be obtainable on
the majority of converted sets. If at this time, it
is found that the line is not locking adequately and
that the line hold control is at the end of its range,
then the preset R1 (see Fig. 11 in Part 3) can be
adjusted for the best lock with the main control at
range centre. ’

U.H.F. TUNERS

Of past months most commercially made u.h.f.
tuners were directed into new dual standard sets
and few were available to the enthusiast. However,
it is expected that this state of affairs will soon
alter. The tuner selected should, of course, give a
39-5Mc/s vision i.f. on the British 625-line system.
In practice, it will be found that the u.h.f. tuner if.
coil or transformer will require adjustment on an
actual transmission for the best picture quality and
sound balance.
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huilding
SET
TOP
AERIALS

By K. Royal

MOST parts of Great Britain are now within

range of both BBC and ITA television

transmitters and in many areas the com-
plicated outdoor aerial can be dispensed with and
its place taken by a relatively simple set-top aerial.
One has become used to having chimney-mounted
arrays—often relics of past days of fringe area
reception—and it comes as a surprise to find that
good reception is possible with a well-made,
though simple ' aerial designed for standing either
on top of the set or on a shelf or ledge a little
distance away from the set. )

Redundant Ironmongery

Soon we shall be faced with the problems of
picking up the “third ” television programme to
be composed of 623 lines and transmitted in the
ultra high-frequency bands (Bands IV and V).
Some of the problems will be associated with
aerials and in many areas to start with quite com-
plicated outside arrays will be required, as in the
early days of Band I and Band III television.

Now 15 the time, then, to rid the roof and
chimney stack of redundant ironmongery to make
room for the new aerials of the future. Let us
see whether it is possible to bring the BBC and
ITA aerials indoors! '

Plastic Case

This article describes designs for set-top aerials
and if the details of construction are carefully
followed good reception is possible at distances
as high as 30 miles from a main station. The
aerials are built upon an electrical switch box and
top plate marketed by M-K Electric Limited
(available from any electrical dealer). This
accessory is made in plastic—ivory and brown—
‘and the ivory version was chosen for the proto-
types. The box proper has a List No. 2031, and
the matching top plate 3830, the latter being
supplied complete with 4B.A. plated fixing screws.

Elements

, The aerial elements are made of aluminium-
silicon welding rod of }in. diameter, designated
5-S1-A. This welding rod is available from almost

October, 1963

any garage. There are two versions of aerial, one
of *“rabbit ears ” desizn, so called because of its
“V * shape—rather like the ears of a rabbit, and
the other of circular loop design. Both aerials
are directional, but the rabbit ears type has slightly
more gain than the loop type, though the latter
is a little more directional than the former which
gives it some advantage in discriminating against
interference.

Rabbits Ears Construction

The construction of the rabhit ears aerial is
illustrated in Fig. 1, while Fig. 2 shows where
to drill the two holes in the top plate of the
switch box to take the elemenwts. This type of

One of the outhar’s prototype aerials.

aerial needs to have each of its é¢lements movable
so that the position for maximum signal picku
can easily be obtained in conjunction wit
orientating the complete aerial on top of the set.

It will be seen from Fig. 1 that the *“ V ” shape
is given bv bending sach rod at a point liin.
above the surface of the lid of the box, and the
angle at the base of the “ V » should be arranged
to measure 55° by bending each rod equally.
Each rod is designed to rotate so that the
“V ”.angle can bz adjusted (reduced) and the
relative positions of the rods altered for the best
results.

Spring-loaded Elements

This facility is provided by spring-loading, as
shown in greater dztail in Fig. 3 The bottom of
each element is threaced to 4B.A. over a length
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of about lin. A 4B.A. nut is screwed on right up
to the end of the thread and the element inserted
in the hole. A coiled spring is then clamped
between two washers and tensioned by a second
4B.A. nut. A third nut is used to lock the second
and to secure a 4B.A. solder tag, as the diagram
shows.

A }in. heavy-wood block is cut and pushed into
the bottom of the plastic box, and can be secured
by plastic cement if necessary. This serves both
to weight the box to prevent the aerial from
toppling over and to give a base upon which a
simple tag board may be screwed. Two free tags
of the four-tag strip are used to terminate the
elements and two lengths of flexible wire are con-
nected between the two pairs of tags. The two
outside tags of the strip are connected to their
adjacent tags through 1,000pF isolating capacitors
(250V a.c. test). The outside tags are then soldered
to the inner and outer conductors of the coaxial
lead-out cable. Capacitor isolation is required to
avoid the user getting an electric shock on touch-
ing the metal elements in the event of the isolating

Dipole 4BA fixing
-T——~ ’| screws
Flexible o 1+ Isolating
wire 1% ' 1 4 capacitor

!“\‘!m‘:\ )

v
Cork pad~”

Fig. 1—The basic construction of the *‘rabbit ears”
aerial.

Wood block

4-way tagstrip

components in the set itself failing. Though this
possibility is remeie it is as well to be on the safe
side for the sake of a few pence.

The coaxial cable should be just about long
enough to connect to the aerial socket of the
receiver without pulling. If the cable is too long
and is hanging at the rear of the set, poor picture
definition and ghosting effects could be trouble-
some due to the cable itself as well as the elements
picking up signal.

The flexible wire soldered to the aerial tags
should be of sufficient length to allow the elements
to be rotated without impsdiment, but no longer.
The outer braid pulled from a piece of coaxial
cable and then stretched and twisted makes an
:deal flexible connection.

PRACTICAL TELEVISION °

e . Existing fixing o %Z/
: Y holes 7 i, 7/%11/2% o
E z

- A

Fig. 2—Details of the top plate of the aerial base.

Loop Aerial

Fig. 4 shows the basic construction of the
circular loop aerial. The base is of the same type
of plastic box and top plate as recommended for
the rabbit ears aerial. This time, however, both
ends of each element are threaded to 4B.A. over
a length of about 1in. After threading, each end
should be bent in accordance with the dimensions
given in the drawing and at this time each element
should be shaped so that together they form an
almost complete circle. This is best accomplished
by using a cylinder of some kind as a jig. A large
paint tin or basin is often suitable for this opera-
tion, the size, of
course, depending
upon the channel (see
later).

Again, the ‘elements
should be connected to
the coaxial lead-out
cable  via 1,000pF
isolating capacitors,
but there is no need
this time to spring-

Fig. 3—Details of the
spring-loading device for
the elements.

Threaded 4BA (1°long)

load the elements. A wood block can be fitted
into the base of the plastic box, as in the previous
example, and upon this can be secured a tag strip
to retain the capacitors.

To prevent the box scratching the top of the
set or any other polished surface upon which it
may stand, a thin piece of cork should be cut to
the shape of the box and cemented on to the
bottom with a plastic adhesive. The cork should
be about {in. thick and if any difficulty is experi-
enced in obtaining a small piece for this purpose
a cork table-mat can be purchased from a popular
store for a few pence. Alrernatively, a piece of
felt can be glued to the bottom, but cork is best
as ir tends to hold to a polished surface better
than felt.
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%

‘ older tags
Fig. 4—A “circular” aerial.

The finished aerials look quite professional and
can be made even prettier by buffing the elements
or polishing with a metal polish.

Element Size

Table 1 gives the lengths of each element for
the five channels in Band I, the eight channels
in Band IIl and for Bands IV and V (e.g, the
u.h.f. channels). Table 2 gives compromise lengths
to suit Band I and Band III channels in any

TABLE |
Channel Length Each Element Inches
| 64
2 56
3 S1
4 46
5 43
6 16
7 155
8 15
9 14.5
10 14
1 13-5
12 13
13 5 12-5
BAND I . 31
BAND IV 6
BAND V 4-5

Element lengths for optimum results on any one
channel. Note that for horizontally polarised signals
the elements will need to be horizontally disposed.

October, 1963

specific reception area. Note that the lengths are
from tip-to-tip of each element.

Adjustments

Once the size of the elements has been estab-
lished, the aerial should be connected to the set
through the shortest possible length of coaxial
cable, making sure that the soldered connections
within the box and those at the set coaxial plug
are adequately performed. With the rabbit ears
aerial, the elements should be adjusted symmetri-
cally as shown in Fig. 1 and then the whole aerial
should be turned through 360° to find the best
orientation. After this each element should be
adjusted in turn for the best possible results—
it may then be necessary to finalise the orientation.

TABLE 2
Main Co-channels Length Each Element Inches
1/9 58
2/9 58
2/10 s7
3/ 55
4/8 60
5/10 57

Element lengths for co-channel working.

If results are poor with the aerial on top of the
set it should be tried on a nearby shelf or ledge,
tor it is surprising how the signal conditions can
vary from one part of the room to another,
especially on Band III and Bands 1V and V. As
modetn sets usually feature an efficient vision
automatic gain control system, the aerial should
not particularly be adjusted for the best contrast
(black and white) ratio, but for the least display
of *“snow ” or grain behind the picture. The idea
being to establish the best possible signal-noise
ratio.

With the loop aerial it is just the matter of turn-
ing the whole loop on top of the set for the best
results. If local interference or ghosting is bad,
then this aerial may well give better pictures than
the rabbit ears version.

B-K Oscillation

It sometimes happens that Barkhausen oscilla-
tion shows up on the pictures when a set-top
aerial is employed (even though the pictures may
be otherwise good) and vet is absent when the signal
is from an outside aerial. The reason for this
is that nearly all sets produce B-K oscillation to
some extent and when the aerial is on the roof
it is too far away from the set to receive the
interference, and even if a little interference is
picked up then the signal from the roof aerial
is much stronger so that the interference is
completely outweighed.

B-K oscillation looks like a ragged, vertical line
(or two lines) down one side of the picture,
but this can often be cleared by replacing
the line output valve in the set, by adjusting an
ion trap magnet on the envelope of the line output
valve or by moving the aerial from the top of the
set to a nearby table or shelf.
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CIRCUIT PRACTICE AND
DESIGN PRINCIPLES FOR

PRACTICAL TELEVISION n

0SCILLOSCOPE
TIMEBASES

CONTINUED FROM PAGE 551 OF THE SEPTEMBER
ISSUE.

OLLOWING on the discussion of last month,
Fig. 10 shows some other methods of arriving
at square waves and square pulses, which re-

quire a different drive-signal in turn, in the simplest
case a sine wave from a conventiona] oscillator.
Fig. 10(a) shows two biased diodes of opposite
polarity which short-circuit the output whenever the
input voltage goes beyond the bias-limits in either
polarity. If the bias-limits are small in comparison
with the totzl amplitude of a sine wave input the
curved upper parts of the sine wave are clipped off,
leaving quite a good square wave. There is neces-

BY .
M. L. MICHAELIS

sarily a considerable loss of amplitude which must, if
necessary, be made good by a subsequent amplifier.

Fig. 10(b) performs an identical function but
avoids the need for bias supplies by using a pair
of Zener diodes back-to-back. A Zener diode
behaves as a normal diode when anode is positive
to cathode but is cut off in the reverse direction
only as long as the inverse voltage does not exceed
the characteristic “ Zener ” voltage.

Fig. 10(c) is a more efficient circuit for * squaring
a sine wave ”. It is simply an amplifier which can
withstand enormous overdrive without damage.
The grid stopper of unusually high value prevents
grid current rectification block-

’ A ) l
100k Square wave > %@Q Square wave 4ge on the powerful drive signal
output output whose amplitude is many times as
great as the grid-base.of the valve.
Sine wave AN Sine wave AT The small portion of an input
L5 e sine wave around the zero voltage
peak to peak EB89 peak to peak Z points thus swings the pentode
= Cathode alternatively between cut-off and
[ bottoming, giving a very good
/’ Cathode square wave output of high ampli-
+ _ Two 3volt tude across the ané)dedlc_)ad. ;I‘his
X - zener Anode arrangement can be driven from
sﬁgapﬁy Eé: SE'papS,y Daci'“;g“;ack the output of the signal amplifier
oatieries of the oscilloscope (Y-amplifier),
—1 3v t where the necessary high ampli-

% @) s R

Fig. 10—Methods of producing square waves from
arbitrary input signals: a—biased diode clipper
pair; b—modern version of a, using backed zener
diodes; ¢ (below)—producing square waves by heavy
.clipping of a sine wave; d (right}—an improved
“squarer’ using a pentode.

Sine wave Input
o* amplitude

much greater ™ :
than grid base Large amplitude
of pentode Squoaur;%::/cave
i st
™ Short
O+5pF gric-base
pentode
+
™ 8uF

Qutput square wave 6V peak to peak
A )

www americanradiohistorv.com


www.americanradiohistory.com

12 PRACTICAL

tude is present for the c.r.t. deflection-plates anyway.
The output of Fig. 10(c) would then be a sequence
of square pulses corresponding to the signal fre-
quency. The circuits of Figs. 10(a) and 10(b) could
also have been used at lower efficiency.

D.C. Restorers or ‘“Clamps”

Having obtained a square wave of the desired
frequency and symmetry, either from a multi-
vibrator or from one of the circuits of Fig. 10 from
a different input waveform, and wishing to use it
as relaxation-drive for a Miller-Timebase, it is
necessary to clamp it to a definite d.c. reference-
voltage so that positive and negative peaks repre-
sent some definite voltage. For example, in
Fig. 7(a) the requirement was that the negative
peaks of the square wave represent chassis-potential,
and the wave goes entirely positive from this. Ful-
filment of this function is called

TELEVISION October, 1963

to excursions of entirely one polarity in relation to
the bottom end of R, which is taken to the desired
reference voltage. -

Another way of looking at it is that, on account
of the short forward time constant, the coupling
capacitor charges up to the signal peak through the
diode, with polarity dictated by the diode, very
rapidly. Whenever the signal differs from the peak
voltage C tries to discharge the relevant amount
but cannot do so because the diode is cut off except
at the peaks of correct polarity and R is too high.
Thus the signal voltage appears across R entirely
of one polarity.

Sync and Trigger ‘‘Spike®” Production

If we do not wish to use the square wave as direct
relaxation drive for a timebase (because, as we sha)l
see below, some Miller-Arrangements provide their

“ negative-peak clamping to
chassis-potential ¥ or ¢ positive
d.c. restoration”, because the
mean level is thereby made
positive.

Fig. 11 shows the extremely
simple arrangements sufficing for
the performance of these clamp-

ing functions in practice. The  Input waveform

waveform whose shape and (pure AC.or
litude i desired b hich arbitrary DC,

amplitude is as desired but whic componént

is now to be d.c. clamped is  blocked by C)

coupled through to its point of

i [ 1=
1

s

Output

D.C. level = V volts

node
R
Cathode

Positive, peaks
V voits
(polarity as desired)

tlamped to
DC, level V volts

requirement by means of a con-
ventional coupling capacitor and

(a)

leak resistor. The leak resistor is 1
| ]

not returned to chassis unless we e
desire to clamp to chassis poten-
tial. It is, in general, returned to
whatever d.c. level we desire to
clamp on to, whether positive ot
negative. A suitable supply or
bieeder must be available from
the power pack or a battery of
the required voltage may be used
or any other source of the desired
d.c. voltage.

The only further measure is
to shunt a small diode -across the

Input waveform
pure AC, or
arbitrary DC,
component
blocked by C)

Output ~

: Cathode
R

Ancde

DC level
=V volts

Negative peaks
“clamped’to

Vvolts
(polarity as desired)
DC.level V volts

leak resistor. If we wish to
clamp the positive peaks of the
signal waveform to the reference
voltage then the cathode of the
diode must be at the reference
voltage end of the leak resistor; for clamping
the negative peaks of the waveform to the
reference voltage the anode of the diode must
go to the reference.

The action is very simple. The value of the
coupling capacitor is chosen such that its time
constant with the forward resistance of the diode
is very short compared to one cycle of the wave-
form to be handled. But the leak R is so.large
that the time constant with the coupling capacitor
is very large compared to a signal cycle.

Under these circumstances the arrangement
behaves as a peak rectifier in the usual fashion,
with R as load resistor across which the d.c. recti~
fied signal voltage is developed. Now, there being
no smoothing, the d.c. across R is pulsating with
the full signal waveform, i.e. the signal is shifted

(b) 7

Fig. 11—Clamps or d.c. restorers: a—positive peak clamp or negative
d.c. restorer;

b—negative peak clamp or positive d.c. restorer.

own relaxation drive square wave) but rather wish
to produce trigger or sync “ spikes”, then the
simple circuits of Fig. 12 may be used for this
purpose.

If we feed the square wave through a conventional
resistance capacity coupling whose time constant
CR is very short compared to the duration of the
square wave pulse, then C charges up to the
impressed voltage long before it terminates at the
end of the pulse, so that output across R is present
only for a brief time. The initial output is the full
square-pulse amplitude, with the same polarity, but
this falls exponentially to zero in a very short time.
When the pulse terminates, the charged capacitor
can discharge again and thus gives a brief spike

* of opposite polarity to the square pulse as far as

the output is concerned.
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Fig. 12(b) shows how the simple clippers of
Fig. 10(a) may be used to select only the desired
polarity of spikes and remove the others. A diffi-
culty is here that the clipper circuit must be of
much higher impedance than the differentiator (as
Fig. 12(a) is called) preceding it to avoid inter-
ference with the differentiating function. Thus R1
should be at least five times as great as R. The
output must then be used in turn in a circuit whose
impedance is very much greater than the clipper,
otherwise the latter is disturbed. If this leads to
impossible restrictions on the minimum impedance
of the final consumer a cathode-follower may be
interposed at any stage of the chain to step-down
impedance.

Fig. 12(c) shows a typical example of an oscil-
loscope  sync generator embodying all these
features. The high-amplitude signal from the
Y-amplifier is taken to a pentode-squarer of the
Fig. 10(c) varicty, giving square pulses in rhythm

g [1] Cuthut
\ C UF
| | - 4 Ctart of
) L N Input pulae
— | R~
T seconds MO »

Sauare puie : Erd of
1 Input pulse
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o

Output

Negative spikes
cnly

Output from e
difterentiator
Diode shorts out
positive spikes

Outpu?

Positive spikes
only

' S36
Qutput from
ditterentiator Anode

+

_\\

Diode shorss out
negative spikes

Fig. 12—Methods of producing voltage spikes for
synchronising or triggering a timebase circuit:
a (left)—square pulse differentiator; b (above)—
diodes as polarity selectors; ¢ (below)—complete
trigger/sync generator for timebase.

(CxR is less than Jio T secs)

with the signal frequency. These
are differentiated to alternate-
polarity spikes in the coupling to (_U\_/
a cathode-follower where a sync-
amplitude control is also situated.  Signal from
The fact that the cathode-follower Y_oaquF:J‘itﬂer

is operated near cut-off (self-bias

on high cathode resistor) means

that positive spikes are passed
preferentially anyway. The -)—-I
remaining negative spikes are 0EpF

removed by the diode clipper in
the output. leaving a pure train
of positive spikes for synchronis-
ing the timebase in rhythm with
the Y-signal to be displayed on
the oscilloscope. A trigger gen-
erator operating off the Y-signal,
or off any other control-waveform,
would be identical in appearance;

HT+ 250V

290k

(lefer.entiator)

Train of positive
trigger/sync
pulses

the difference is merely the aopli-
cation in controlling the timebase.

The Sanatron Timebase

It may justifiably be said that the Sanatron and
the Miller-Transitron are the two Miller arrange-
ments which are found in the majority of modern
oscilloscopes.  The Sanatron, described in this
section, 1s uscful where both synchronised and
triggered operations are desired in the final oscil-
loscope, whereas the simpler Miller-Transitron. to
be described in the next scction, synchroniscs
excellently but is not suitable for stable triggered
operation.

Fig. 13(a) shows a basic multivibrator supplving
the relaxation drive squarewave for a basic Miller-

Short grid —base

Cathode
follower

(Negative
clipper)

Integrator. The drive is here to the pentode sup-
presscr, just to illustrate this variant frequently
tound. It does not really matter at what additional
electrode a Miller-Timebase is driven provided that
no conflicting circumstances are generated.

For drive at the suppressor the valve must rest
cut off at the suppressor, a sawtooth-run being
initiared by lifting the suppressor to its normal level
of zero volts. The coupling from the multivibrator
is thus a positive-pcak clamp to chassis-potential
accordingly; compare with Fig. 11(a). It is impor-
tant that the suppressor docs not go positive, as
this could cause erratic behaviour, hence the clam.
Note that the arrangement js not suitable for

pentode {Squarer)
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L.

HT+
250V to
47k 47k 300V
h c2 c1 R
Brief |—4~——)1 220k 100k
positive
$ync pulses — c!' EF86
l \
-)—l |—0 ———— ———-
50pF ANOdE| = = = =
= .
X M M 236 ( > 250k
ECCs! lECCE! 0
>—»-> 250K
Much larger
than ——
CtlandC2
HT—

Basic
multivibrator

77,

) Positive peak

Suppressor —driven

clamp Miller integrator

Fig. 13a—Miller integrator timebase with fully external drive from a basic multivibrator. Notes on this diagram
should be co-ordinated with the relative text.

triggering, by using a univibrator instead of a
multivibrator, because the continuous signal for
proper operation of the suppressor-clamp would
then be absent. But the circuit can certainly be
synchronised by applying spikes in the usual way.
The same synchronisation can be achieved by
applying negative spikes, from a low-impedance
source such as a cathode-follower, to a small
cathode-resistor in the same multivibrator triode.
Applying negative spikes to the grid of the other
valve is much less effective unless their amplitude
is considerable.

Popular Form of the Circuit

Now the circuit of Fig. 13(a) can be simplified
in a very elegant way to give the Sanatron arrange-

ment of Fig. 13(b), which is extremely popular.
The Miller valve itself is used simultaneously as
one half of the multivibrator, by employing cathode,
suppressor and anode as a triode. The Miller
capacitor is not taken from anode to grid but from
a tap on the anode-load to grid. The normal
Miller-step of grid-base amplitude is thus present
at the tap and is consequently much greater at the
anode, sufficient then to give a transition great
enough to cut the other triode sharply off, giving
the proper multivibrator-transition turning the
Miller valve hard on for a sawtooth run. The diode
prevents the suppressor going positive, which would
cause undesirable secondary-emission effects other-
wise. Apart from this the multivibrator action is
normal; when the left-hand triode reaches cut-on
again the usual switch-over takes place, cutting the
Miller valve off again and causing

é HT+ a flyback.
I Rx S 250V-300V
% 27“% 47OT Timebase-amplitude Control
247k i ; o —— The 250k potentiometer in
= 2 \ [ gawtootgh 9 the left-hand triode grid circuit
e B X g Toutput controls the time that triode is
negative < c = cut off, ie. the time the Miller
sync or < 3100k is omerative, as this functions as
trigger | EC92 Z = timebase-amplitude control in the
pulses manner already described. The
i potentiometer in the Miller valve
.»_I > erid circuit fuctions as time-
qugslj;x:\/e base-speed ﬁne-cor}trol. A.switch
during should select various capacitors

Trigger

Sync

[W“L_

for C as coarse speed control, and
a second wafer on this switch
must select various values for C1
to suit C, so that the time that
the Miller valve is cut-on at the
suppressor does not exceed the
bottoming time. It is common
practice to select about equal

sawtooth-run

250k

HT—

%

I S00k Negative bias sufficient to
cause cut-off at suppressor

Fig. 13b—The popular Sanatron circuit.

values for C and Cl.

5 —continued on page 45
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EFORE getting down to DX reception, the
B beginner should first of all gain a basic know-

ledge of the propagation prohlems involved.
The signal may arrive by one of several means of
propagation :

Local Reception

(1) “Local” Recepnon 0—50 miles approx.
As is now known this is not exclusively “line of
sight ¥ propagation, needing a clear visual path
between the transmitting and receiving aerials. In
fact the signal tends to follow the earth's contours
to some extent so that it can be received beyond the
horizon distance and even faxrly successfully
under the shadow of mtervemng high ground,
although very close proximity of such obstructions
is extremely troublesome.

Tropospheric Reception

(2) Tropospheric Propagation 50—500 miles
approx. Strange as it may at first appear the
greatest DX skill lies in the reception of stations
at distances of 250—500 miles by this means. In
fact reception at distances of 500—2,000 miles by
ionospheric propagation (see below) is a much
casier proposition.

Firstly let us consider what happens during
tropospheric propagation of a signal. Tropospheric
propagation is made possible because of refraction
of the path of the transmitted signal. Refraction
implies bending of the path of the signal because of
transition from a medium of one density into
another of a different density.

Certain atmospheric conditions near the earth's
surface can meet these requirements.

In order to bend our required signal away from
its tangential path at the horizon, and down towards
our receiving aerial, the intervening atmosphere
must be composed of layers of air at different
densities. When we have this condition the path of
the wave is progressively bent down to reach us at
distances greatly beyond the horizon.

Stratification

These layers of different density can arisc when
changes of atmospheric temperature occur at dif-
ferent heights above ground level in still air. Under
these conditions the air becomes * stratified ¥ into
layers in the required manner.

This stratification occurs most effectively when
we have a hot, still, sunny day followed by a sharp

PRACTICAL TELEVISION 15

A MONTHLY FEATURE
FOR DX ENTHUSIASTS

by Charles Rafarel

fall in cvening temperature, j.e. summer conditions,
or even much later in the year (October to Decem-
ber) when a fairly warm day is followed by a very
cold evening. These conditions are also conducive
to fog, and a foggy evening is a good indication of
possible tropospheric DX reception.

Tropospheric propagation is applicable to both
Bands I and III and also to u.h.f. Bands IV and V.
Reception conditions by this method are largely
predictable if we study prevailing weather con-
ditions.

The characteristics of tropospheric signals are
long duration, and slow fading reception.

Sporadic ‘“E’’ Reception

(3) Ionospheric—Sporadic “E” Propagation
500—2,000 miles approx. This is by far the most
specracular from the point of view of results, but
it is in fact much more easily attained. Ionospheric
propagation is made poss:ble by reflection of the
required signal during its path from the transmitter
to our receiver.

As before, the signal tends to leave the earth’s
surface at a tangent, but if somewhere in the upper
atmosphere at a distance between 50 miles and 150
miles there is some medium capable of reflecting
the signal down again, then following optical laws
the angle of incidence will equal the angle of
reflection, and the signal will return to ground at
a distant point from the transmitter. This “ skip
distance ” will depend on the distance of the reflect~
ing layer above the earth’s surface, and the ground
area of the reﬁected signal will depend on the
surface area of ‘the reflecting medium,

‘“Mirror In the Sky’’

This “mirror in the sky” for our ionospheric
reception is in fact provided by clouds of ionised
gas which occasionally float at random in the upper
atmosphere. The heights, surface areas, speeds of
movement and efficiency as reflectors of these
clouds are subject to random changes, and it is
these that give rise to the sporadic aspect of recep-
tion by this method.

The characteristics of ¢ sporadic E” reception
are very strong signals at times, but prone to rapid
fading and to ghosting due to reflection from more
than onc reflecting arca.

While it may be infuriating to lose a beautiful
USSR picture just at the moment the neighbours
have arrived to gaze in wonderment, the chances

—continued on the next page
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Improving  TUNER UNIT Gain

HERE are many television receivers with

I turret tuners using the PCC84 double triode

valve as a cascode r.f. amplifier. The gain of

such tuners can be increased by replacing the

PCC84 with the more modern PCC89 frame-grid

valve. In many areas the extra gain obtained on

Band III will be well worth the small modification
necessary.

Component Changes

First change the bias resistor R5 from 1000 to
8202, Fit the PCC89 valve and allow the receiver
to warm up before re-tuning.

Re-tuning

Switch receiver to a Band III programme and re-
tune anode trimmer, C2, and aerial coil L1 for
maximum vision consistent with good sound. This
tuning is best carried out on the ITA test card. The
circuit (Fig. 1) shows R6 and R7 as gain controls—
in some receivers RS is connected to the a.g.c. line,
and R6 and R7 omitted. Also, in some receivers C2
may be a fixed capacitor and the inductance L3 is
tunable by the core.

Characteristics and Operation Conditions

PCCs4 PCC89
Ia 12mA Ia 15mA
gm 6mA/V gm 123mA/V
mu 24 mu 28
Vgl ~15V Vgl 1-23V
Va 200V Va 200V

By A. E. ). Simons

L L

i

| S |

2

Fig. I—The basic circuit of a cascode r.f. amplifier.

DX-TV
—continued from the previous page

are that the fade-out of the Russian will be super-
seded by the resolution of, say, the Hungarian
signal because of change in skip distance.

With patience this phenomenon allows us to
receive many stations in Europe at different times
although they use the same channel at the same
time.

“ Sporadic E ” reception is best attempted during
the months of May to September, this being the
most active period of the year. Reception is, how-
ever, possible on occasions throughout the year.
“ Sporadic E ” conditions are not easily predictable
but tend to arise during unsettled and changing
weather. '

Duration of reception of any one station can be
from only a few seconds to several hours and is
normally confined to Band I, although it can very
occasionally arise on Band III.

The F2 Layer

There is a fourth type of reception: by reflection
from the much higher F2 layer. This is only pos-
sible in periods near the maximum sunspot activity.
So patience until 1967 onwards for this, when we
may get transatlantic TV again. But take heart—
the current sunspot minimum is not closely linked
with either tropospheric or “ Sporadic E> propa-
gation.

Next month we will deal
techniques for each method.

To conclude here are some news shorts for
established DX viewers.

(1) Norway is for the first time operating on
Channel E3 from Lillehammer. “ Norge”
test card has been received here.

(2) Late news shows a change in plan for
Bulgaria. No Band I station for Sofia after
all but Band III operation in two vears time.

(3) U.H.F. reception at over 200 miles! Waest
German TV received in Belgium. So there
is hope yet!

with reception
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| No. 94: PHILCO 1,000

q LSO known as the “ Slender Seventeener”

the Philco 1,000 was the first of a series of

models constructed along the same basic lines
of separate panels and boards, some printed, some
wired.

Servicing of the upper panel is made very simple
as it can be removed from the cabinet and stood on
end on the bench with the receiver sull working.
To release this upper assembly it is only necessary
to remove the two screws at the top of the cabinet,
at the same time supporting the assembling to
prevent it dropping. The knobs do not have to be
removed.

The lower deck (power and timebase chassis) is
just as simple 16 remove. This is done by removing
the octal plug (top chassis supply leads), releasing
the screws at either side, pulling the chassis back
and lifting clear.

The c.r.t. is secured to the cabinet shell. The
scan coils on the neck of the tube can be freed by
removing the five-pin plug from the lower deck.

By L. Lawry-Johns

Tube Mounting

The tube fixings are exposed when the front
frame and window is removed. This is held by four
screws, one’at each side and two at the bottom. It
is only necessary to remove this frame when it is
desired to.clean the tube face and the inside of the
window (with anti-static polish).

To remove the tube completely, disconnect the
eh.t. léad from the side of the tube, remove the
scan coils, base socket and ion trap magnet from
the rear and then slacken the top two fixing nuts
securing the tube mounting straps to the cabinet.
Slacken rather more the two screws securing the
tube straps. Note the position of the straps around
the plastic collar and the distance of the collar from
the front.of the tube. Remove by lifting forward
out of the tube strap.

Fit the plastic collar to the tube to be fitted, en~
suring that it occupies the exact position as it did
previously, then assemble tube into position in its
straps, making surs that the tube is quite square

ANl HTF
Yo pin 30t
octal socket
AlQ
Ci7erm
1000DF A
To pin®
ot
octal
S
R24
3300 I____ L
| et el b 2
\E -‘; RT3
S -
R25 ¢ T
A, 1
68k f
 e3g
\
¢ | 470
; <4z I =
F— !
3000) 1 [_ﬁﬂ— 1
R &
T P26 6-8k| C41 2pF of an
——t
CE3 mem VR IR R30 M To cathode of
ONFTT  jpweontrast el V16 (CRT)

Fig. |—=The vision i.f. strip.
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1000
‘pF L 9 HT+
-
i 1
70S Vvia
RE9 c87 160k§ 7 PY81
120k 300pF I é‘“ —F-BE . . .
< czzz=asz Frame coils Line coils
2 2 Ls ¢ 7 ; i ‘
Ul R76 i i
.2 variable ’ B
= L~ width taps R0 i i
= L7 e L8
VR9 100k-|" % Y .
Line hold i R77% i ;
2 : i w00z g |
AL Rsag b P i
C7a 10kS = .
|ogo < E: 2o o
P R75 o= —4&Toping of
-l R17KZ 39K DS octal plug|
VYIS 2
C Ya Scanning " @ R8O
- l F \(l)) coils R78 T2 . 2:2M
vng ° J I 7 Y skT PLG 220k
Joeccaz z 2 a <l X Lees )
RIS ==c79 | 2 ==ceo Tt Ly :
= =, RS2 B Y
47003 Tooer | IxJoour z 2mZ |re2 a7k ( =)z 2/
y T WIS © veos =
AN 2:2M3% —i- < | | o & MZ =
R74 33k 84w ToTn 1 Focus[ [
0RBuF T [—-C O AL l
L
V

Fig. 2—The line timebase and c.r.t. circuit.

before tightening screws and nuts. The tube used
is a 90° Mullard AW43-80 which is, of course,
electrostatically focused.

The mains lead is of the three—core type with
the green lead connecting to the earthing spring
shown in Fig. 2. This spring connects to the top of
cabinet and it is stressed therefore that when the
top deck is fitted, the cabinet is at earth potential
which is, of course, what is required when the
receiver is normally used from a safety point of
view.

However, when the rear cover is removed for
servicing purposes, an earthed cabinet can be awk-
ward since the chassis frame is (or should be) con-
nected to the black lead and, apart from R50
(2.2MQ), the chassis and the cabinet are insulated
from each other. When servicing therefore, it is
suggested that if a mains isolating transformer can-
not be used the green lead be disconnected from

the mains plug to reduce the possibility of the
handler putting himself across the mains accid-
entally due to a wrongly wired plug or socket.

Faults to be Expected

The usual PY32 faults can be expected and these
normally are that the valve becomes particlly
gassed, showing as a blue glow inside the envelope
which may clear after some time when the getter is
still able to cope.

This period becomes longer and longer however
and it may be half an hour or more before operating
voltage is reached and a picture appears. Occasionally
the valve flashes over inside blowing the fuse, and
where the fuse rating has been exceeded, the choke
L3 to the on/off switch may become open-circuited
and when there is no supply to the fuse holder this
possibility should be checked.

TO BE CONTINUED

Frame hn
" N
" vio
PCL82

@

I

Lin.corl [

[vee ][ ves |
W W

Line Hold Frame Hold Height Framelin.2

.TagF Tag .ﬁ:\.

Line linearity
controf

Fig. 3—An above-chassis view of the Jower deck.
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A NEW-PRACTICAL WAY
of UNDERSTANDING
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BENTLEY ACOUSTIC CORPORATION LTD.

EXPRESS BERVICE 1
C.0.D. ORDERS RECEIVED BY 3.30 P.M. EITHER

THE NEW VALVE SPECIALISTS

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

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

BY LETTER, PHONE, OR WIRE, DESPATCHED| Nearest tube All goods PRimrose No lsrger than a shirt button |
SAME AFTERNOON Chalk Farm advertised are 9090 8/~ esob.
in stock
QA Bj-1ABR8  9f8|TRT 12/8) 40F5 6/-] DAF96 88 KOCK3 HVER2 9/- PEN48 4/8 ) U12/14 7/8UF42 5/8 OA79 8/
uBz 6/-16BWiE  F/6|in7 14/-|30FL1  9/8| DD41  12/3 FOCRS HVR2A 9/- PENS83 €16  10/-|CF80  8/9 OASL 8/
OZ4GT A[31ARWT7  B/-17vT 5/-|30FL)212/8| DF6d  15/- KOS5 WC 4. 11/6]L19  48/8 U853  7/- 0A210 9/6
1¢) 6/6 Vs 6/-30L15  10/3| b0 8/8 EcUss i 82/4 PL33 168/11| U2z 619, UF88 9/+ OC16W 85/~
1U% 9/9 YBW6  13/8|3014 1273 DFOT  Fi6 RCCHL 78 PL3G %~ jU24 1b-{LUFS9  8{3 OC19 BB/~
L4 2/9 100 918/ 30P12 78| DH10127/11 EUFw0 6/9 PL33  17/6] T 8/-|UL41 7/ 0C22 23/~
IR3 4/9 10 13130019 12/3] DH 0T 18/9 ECF=2 716 PLAL  7/6{U2s 8/-|UL44 28/3 0C26 25/~
1845 8/v 10F1L J0PL1 93] Y2 6f8 ECFsS6 4/- TLs2  5/8 il 7-{UL46  B)- OC28  12/8
T4 219 g i[ DRoA BCH21 13/6 |I'183  5/6| U 43 26/2/ULR4  6/3 020 27/6
".’li.’l b/8 DLas MMVR 28/6 | PL=4 6/- | U3S 26/2(UM4  15/2 OC35 18/~
$A4 4/- " i3 b/~ (PL300 23/3|U37  23/3/ UM34 18/10 OC38 21/6
.".‘\-:i' g/s IR VMHLD612/6 | PL%20 16/4| L 45 16/6/ UMB0  8/3]0C4L 9/-
?Qa(-T i3 D7) MKT4 1776 [PMN4 8/8(U78 4/9{UL8  11/8;0C44 8/3
84y 419 DMTI MU12/14 8/- [PX3 9/6(Ulsl  1i/-7UYIN 10/9/0Ce5  9/-
avy 508 1Y 46 N37T O 23/3[PYs1 J/elU2sl g9/8[UY21L  8/8[0CEs 2/6
S5RIGY 9/ ENOF NTR 16/8 {PY32  9j-lU28e  34/6/UY41  §/-|OU68 2B/~
AT4 8/~ Ex=3F 9(N103 26/ |PVi3  10/-| U301 12/-(UY85 4/8|0C70 e/6
51140 ys ERSCC NI1S  22/8 |[PYN0  5/8|U404  8,-|VP4  14/8|0C7T1  6/8
bVdG /8 A PAHCS0 7/8 [PYSL /8| U801 18/-[ VPIRC  7/-|0Ci3 8/
SVIGT 4/8|6 PC3& 1148 |PYS2  5/3| UARLS0 6/6| VR105  5/6{0C73 18/~
h/* 19/5 I'Cs8 1477 [PYH4  G/3 ] UAF42 7/8|VRI50 §/-[0CT4 8/-
7,41 - PCOS 13/« |PYRS  9/-[UB41  12/-1W107 20/5|0U75 8/~
’3"‘ 9/ ancl  18/- Pey7 8,9 |PYSR0N  §/-[UKC41 6/9|W729 17/8/0C76  8/8
AAR - g0 376 Poesg 5/9 |PYNOL 10/-{ UBUSL  7/8| X4l 15/-|0C77  12/-
BACT B YV 42)- PCURY  7/8 [PZA0 17(8| URFRO  7)-| 86 7/8|0CT8 8/
BAGT vj- lann PCCss 116 (Ris  34/11| UBFR9  7/3) X743 26/20OC81 8/e
AAQY B/~ 19517 PUCKO 59 |RIN 14/<|UBL2L 11/-/X79  40/8|0C82 10/
BATH 4/6 l'u 18910/8 (19 =) U 8/-1 N109  29/110C83 8/~
GAL'G 8- 2/ ltUl’} 6/6) Y63 bi-|0C84 8/8
BAVE  5/8 d 2/«| CCFs0 10/8( 268 8/-|0C170  9/8
hRAK 5/« 4 2 221V CH21  8/-1£749 10/8|0C171 lDlG
RHER 513 PCFRE  8/3 | T4l 9/-[T He2 738 OCP71 17/
ARHE  5/8 PCL~2 r CoHsl /3 Transisters yarige m
GRIA  B/6|7 PCLsH s 17/8) UCLyy  8/8] g diod”s [MATI01 878
BRQ7A /8|7 PUied B/3 1\:~hl— 1178} L CLR3 /8] 0DAT0  3/-IMATI20 7/0
HBR7 8/6 | PCLsn o 88 'i0 /=l UF41 6/9{ DATS 8/-IMATI21 8/6
L
x }.( h: lmll All gonde are new, firit qualitv brands onl;. and
. , . » aubiect to makers’ ful) guarantes. We do oot handle
Terms of huginess'—("3gh with arder nr C.0.N. onlv. 1 R $xno 14/8| PEA DD manufacturers’ seconde or relects, which are often
Foatage Ad. per item. Orders over €3 post free. fFOON2 HNR00 25 16/-1 fewnbed as “new and tasted” but which bave a
C.0.D. 36 extra. Ant parcel insured against Unnted and unreliable lite. Complete catalogue of
damage in tranmt for onir &1 extra. Al orders § g, require for prompl cash settlement all types of | over 1000° valves actually in stook. with resiators,

despatched on day of receipt. Callers welcome

valves, loose or boxed. but MUST be new. Offers

Mon —Fr. 8305 30 Rars, RR0—1pm

made by return.

comdengera. transiormers, mrcrophones,
metaliactitiers, ete . past free.
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TELEVISION TUBE SHOP

We have the following

Unused, Guaranteed Tubes

in Stack now

AW36-20, 21 ......... . £5. 2.6
AW36-80 .......... ceeee. £5.7.6
AW43.80, 88 ............ £6. 7.6
AW43-89 .......... vene.. £6.12.6
AW47.90, 91 ..... veenes. £7.10.0
AW53-80 ..... 0000000 ve.. £7.12,6
AW53-88 ........ veeeee.. £7.17.6
CI4BM, FM ... ... veeeses £5.5.0
CITBM, FM, HM .. ....... £6. 7.6
CI7LM, PM, SM . ....... .. £6.12.6
C21 HM, SM, TM.......... £7.17.6
CMEI402 ................ £5. 7.6
CMEI702, 1703 ..... vere. £6.12.6
CMEIT705 ...... ceeeieees. £7.7.0
CME2101 ...... 500000 v... £8. 7.6
CRM93 ............. eeve. £4.2.6
CRMI24.................. £4.12.6
CRMI4I, 2, 3,4 ........ £5. 7.6
CRMI52, 153 ............ £5.17.6
CRMI71, 2,3 .......... £6. 7.6
CRM211, 212 ....... veee. £7.17.6
MW6-2............ veee.s £6.17.6
MW22-16.........000.... £4. 2.6
MW3I-16, 74 ............ £4. 2.6
MW36-24, 44 ............ £5. 2.6
Mw4l-1 ..., cereenenn. £6.12,6
MW43-64, 69 ............ £6. 7.6
MW43-80........000000.. £6, 7.6
MWS53-20 . .......c000n. £7.1206
MW53-80................ £7.12.6
UEIY 600000000000000 .. £6.12.6
14KP4A, 141K .. ........ £5. 2.6
171K, 172K, 173K ........ £6. 7.6
690IA ......... . .. £6.12.6
7201A, 7203A ...... cveees £5.26
7204A .. £5. 5.0
7401A . ... £6. 7.6
7405A £6.16.2

All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 716, via B.R.S. or

1216 via passenger train.

TERMS 2 down (plus carriage)

balance £1 per month.

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

Shop Sociled Tubes (unused)

(Subject to Availability)

14in. CRMI41, 2 6716, Others 57/6

17in. CRMI71, MW43-69, 43-64,

75/- Plus Carriage. Guaranteed
for 12 months

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD

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

PRACTICAL TELEVISION

NOW THREE LOW
COST COURSES TO
HELP YOU BECOME
AN “EXPERT IN
RADIO,
ELECTRONICS,
TELEVISION

Our now famous Eiectronic Course won instant
acclaim when offered just over one yedr ago.

NOW WE ARE PROUD TO BE ABLE
TO OFFER TWO NEW COMPAN-
1{ON COURSES IN RADIO AND
T.g.sFOR THE SAME REASONABLE
COST.

The lessons are crystal clear, practical, easy to
master and use. Early lcesons make fundamentals
clear even to the beginner, while other lessons will
give you the practical "know-how' of an expert!

These sre real home-study courses that have been
printed in large volume and bound into one giant
& x 1lin. manual to reduce cost, Compares favourably
with some courses costing ten times as much. By
receiving all lessons at one time you save letter
writing. additional postage, and other expenses,

Everyone ean benefit from these practical coursea,
No old fashioned ideas used here. Just straighte
forward easy to understand explanations to help
you get ahead in radio, electronics or television.

Modern wireless and t.v. sets use complex ocirouits,
but their funection is based on eurprisingly few
principles. These principles can easily be mastered
when explained clearly, That is the object of
there courses. BRoon you will be well on your way
to becoming a first-class radlo, electromics, or t.v.
techniclan,

More and more people are needed every day to repair
wireless sets, amplifiers, VHF/FM radioa, televisions
and electronic i Are YO

get your share o! the money to bhe earned

Just ¢lip the coupon indicating the course required.
You must be convinced that this is the best value
you have ever seen in electronic, radio and t.v.
training otherwise you can return the manual
(or have your money refunded if sent with order)
after vou have examined it in your own home for a
period of seven full days.

The price? Only 36/- per course, piusa postage.

YOU CAN QUALIFY FOR A CERTIFICATE.
Details sent with each course ordered.
FREE DATA HANDBOOK WITH EVERY
ORDER

FREETRIALOFFER

TERMS ONLY 5/- PER WEEK!

To SIM-TECH BOOK COMPANY. Dept. PVC3.
West End, Southampton, Hants.

OR

S8end ELECTRONIC8 COURSE O
RADIO COURSE O
TELEVISION COURSE [

for a tull seven daye’ free trial. If not delighted T may
return the course post taid without further obliga-
tion on my part. Otherwise | will pay cash or /-
weekly until paid. (No extra for interest if paid
regularly.)

[] Tick here if encloring full price (we pay postage).
Same 7 day money-back guarantee. Postage charges
116§ per course. Uverscar custolers please send full
amount (including ireland),
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TELEVISION - TUBE. SHOP

AUTUMN
SALE

To clear excess stocks of obsolete
and shop-soiled tubes.
All unused, many in the original

maker's cartons, and GUARAN-
TEED FOR 12 MONTHS.

Quantity Type Price
58 3/18 37/6
22 3/31 - 3716

(These tubes will replace the
Mullard MW31-74 etc. but are
1}in. longer. They have aluminised
screens).

9 108/K 37/6
15 Ti2/44 57/6
8 T12/549 57/6
2 TRI7/10 75/-
18 1900 75/-
5 SEI7/70 75/-
2 128 75/
4 7203 75/-
4 7204 75/-
7 AW43-88 75/
6 AW43-80 75/-*
5 CME1702 75/-*
3 CMEI703 75/-*
2 CME1705 75/-*
12 AW53-88 95/
15 AWA47-90 95/-%
4 CITAF 95/-

* Types marked thus:— *, have
scratches or slight marks. All other
types are perfect.

CARRIAGE 7/6 B.R.S. or
passenger train.

AMPLION TAPE
RECORDER KITS

B.S.R. Deck, with digital counter,
twin track, complete with micro-
phone and tape. Last few, including
smart strong cabinet, £12.19.6. AC
or DC model, FOR {10 VOLTS or
230 VOLTS (for ships etc.), £15.15.0.
This is the only tape recorder on
the market which will work on AC
or DC 110 volts/230 volts at the
turn of a switch.

Carriage and packing on these kits
1276,

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD
LONDON, S.W.ll. BAT 6859

1216
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PRINCIPLES AND PRACTICE OF

COLOUR TELEY

PART 4

U

BY G. J. KING

CONTINUVED FROM PAGE 564 OF THE SEPTEMBER ISSUE

a complete picture in full colour can be built
up by the use of three separate picture tubes,

producing picture separation in red, green and
“blue—the three television primary colours

Each picture, of course, is composed of the
colour components of the televised scene corres-
ponding to the colour output of the tube. For
instance, on the blue tube is displayed all the blue
parts of the picture, while the red and green tubes
display the red and green parts of the picture.

The three colour-separated pictures are then pro-
jected optically onto a common viewing screen.
Now, if all the pictures fall accurately on top of
cach other—to give good registration—and the
brightness of each colour separation is carefully
adjusted—to give the correct hues—then a very
good colour picture results. That is, of course,
provided the colour signals are accurately derived
either simultaneously or sequentially, depending
upon the type of system (sce last month’s article).

An optically integrated three picture tube display
system can thus be used with either a simultaneous
or sequential system, and it makes no difference
whether the transmission is via wire (closed-circuit)
or a radio circuit.

IN past articles in this series we have seen how

Optical Problems

There are many optical problems associated with
the three-tube display systemy, and readers who
have had experience of a single-tube monochrome
projection set will probably appreciate just how
many problems could arise from the use of three
tubes and three optical systems—in trying to get
them all to focus together over the entire screen
area without distortion, while at the same time
maintaining accurate colour registration over the
full area of scan.

For these reasons the three-tube projection colour
display system is rarely used domestically, though
it may sometimes be found in large screen colour
systems. The colour display device is the weakest
link in the colour television chain to date, and it is
this which keeps the price of colour sets at a high
level. There have been numerous and interesting
developments in this fizld aimed not only at getting
a single tube to respond to three primary colours
but also at reducing production costs.

Single-gun Colour Tubes

Among these recent developments are the Philco
“ Apple ” tube. the Sylvania-Thorn * Zebra” tube
and the Mullard “ Banana ” tube. There are others
with the common factor of just a single gun
assembly. some of which automatically ** switch”
the electron beam from one colour phosphor to

times called “ switching tubes ™) and others called
* beam indexing tubes 7 in which the modulation is
altered to suit the colour which is lit at the time.
These are sometimes called “ sensing tubes ”, since
there is a sensing device which produces a pulse
related to the lit colour.

Shadow Mask Colour Tube

None of the tubes above is in mass production
and the single tube system which is featured in all
contemporary colour television systems is the
*shadow mask ” tube. - This uses three electron
guns, as distinct from the single-gun assembly of
the switching and beam indexing tubes. Even
though the shadow mask tube is in mass produc-
tion, the output 1s limited and the price is still very
high compared with a monochrome tube of
similar dimensions. Nevertheless, with a boost in
colour television in Great Britain it is expected that
the price of the shadow mask will fall considerably;
that is, unless some other—possibly less inherently
cxpensive—method is not evolved in the meantime.

Fortunately, almost any type of colour display
device can be used with either the NTSC or
SECAM colour system, so even if a new tube is
invented there is every reason to expect that the
remainder of the colour system (transmitter and
receiver) will remain unchanged. This is one big
factor in favour of an almost immediate launching
of a British colour system.

The shadow mask tube translates the three
signals corresponding to the primary colours red,
blue and green into a complete and seemingly co-
incident picture in full colour. The basic structure
is revealed in Fig. 19. From this it will be seen
that the basic principles of operation closely follow
those of the relatively simple monochrome tube.

However, there are two chief points of difference.
Three electron gun assemblies—one for each
primary colour—are used to produce a triple
electron beam converging onto the screen; and the
screen itself differs widely from that of a black and
white tube. Further, a perforated metal plate—
called the “ shadow mask ”—is located directly
behind the screen.

Tricolour Dots

The screen is composed of a regular mosaic of
extremely small phosphor dots which are grouped
in adjacent triangles of three dots. Each triangle
contains a dot of three different colour-emitting
phosphors—blue, green and red. The electron gun
which ““fires ” its beam ontn, say. the phosphors
which glow rcd when bomb= ded is called the * red
gun . and likewise we have blue and green guns.

The shadow mask ensures that the clectron beam

another as rcquired by the signal (these are somc- . from the red gun always strikes the red-glowing
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phosphors and that the beams from the blue and
green guns always strike the blue- and green-glow-
ing phosphors respectively. The shadow mask
geometry 1s such that the beam from, say, the blu®
gun can never strike the green- and red-glowing
dot phosphors, the beam from the red gun can
never strike the blue- and green-glowing phosphors
and the beam from the green gun can never strike
the red- and blue-glowing phosphors.

In practice not all the electrons from the beams
get through the appropriate apertures in the shadow
mask to strike the dot phosphors, and it has been
calculated that about three-quarters of the total
number of electrons are absorbed by the metal

Phosphor-dot screen

Three —gun
assembly

Fig. 19a (above)—Basic structure of the shadow
mask colour c.r.t., showing the three-gun assembly.
Each tetrode gun is similar to @ monochrome counter-
‘part with electrostatic focusing. The three focusing
electrodes and final anodes are brought out to common
connectors, while the cathodes, grids and first anodes
are brought out to separate connectors.
Fig. 19b (right)—Adjacent triangular pattern of the
dot phosphors.
Fig. 19c (below)—The metal shadow mask is posi-
tioned a little under lin. from the screen, and the
geometry is cleverly arranged so that the three
beams pass through a single hole in the mask and
diverge to strike their corresponding colour phosphors.
The three beams are deflected together and at any
» part of the screen, a beam can strike only the phosphor
of corresponding colour.

Hole in mask Shadow

e/ue N b g mask
ee,.h = -
SSan Red
S~ o KL phosphor
~._>
Greenbeam_ ___ ____ ST Green
- ~ phosphor
- rl
/’ ”
- Blue
-7 | phosphor
e ; '
el ~
/

Three beams diverge to form’
small electron triangle

Phosphor-dot
screen

shadow mask. This, of course, means that the tube
is running well below maximum efficiency and is
one of the shortcomings sometimes levied against
the shadow mask technique.

If all the phosphors are bombarded sim-
ultaneously, the result is an admixture of red, green
and blue lights, and at the correct viewing distance

October, 1963

the dots do not appear as separate colours. If the
separate colours are balanced correctly in terms of
relative brightness, then a white raster is produced
(see Fig. 1 in Part 1 of this series). This means
that the shadow mask tube can be used for dis-
playing a picture in monochrome as well as in
colour.

By adjusting the relative brightness of each dot
in each trio the creation of almost any colour in
the spectrum is possible, as will be understood from
the earlier articles in this series dealing with colours.
It is noteworthy that in excess of one million
phosphor dots are contained on the screen of a
typical 19in. shadow mask picture tube, giving a
total number of trio groups in the region of 342,000.

In effect, then, the shadow mask is rather similar
to a three-tube display device, but all in a single
tube and devoid of the optics. The three clectron
guns are each modulated by one of the threce
primary colour signals. The triple electron beam
converging on the screen thus embodies all the
colour information necessary to * energise” any
trio of phosphor dots in the correct colour balance.

Although we are not bothered with complicated
optical problems on the shadow mask tube, as we
are with three separate tubes in optical coupling,
there are, nevertheless, other rather critical factors
which need to be adequately satisfied before success-
ful colour rendering is possible.

Purity Adjustment

A colour picture is said to be “pure” when a
red signal only produces a red raster without any

spurious display of other colours—and likewise
with blue and green signals. Owing to short-
comings in the manufacture of the tube and the
close tolerances that are essential for correct opera-
tion, any standard tube without some form of cor-
rection would not produce pure colours as *des-
cribed above. On a red only signal, for example,
there would be displayed on the screen a red raster
distorted by other spurious hues, and likewise with
displays due to blue and green signals.

This is because the red beam, say, strikes not
only the red-glowing dots, but also a little of the
blue and green ones, and so with the beams of the
other two colours.

The “purity adjustment”, consisting of two
ring magnets on the tube neck, adequately resolves
these problems without too much trouble. The
magnet assembly is rather like that employed for
picture shift on the neck of a monochrome tube,
and by adjusting the magnets together or separately
a transverse field across the neck can be changed in
direction of strength. The three beams can thus be
adjusted so that they appear to emanate from some-
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where along the tube neck which coincides with the
holes in the shadow mask.

Static Convergence

To make the three colour separation pictures
overlap and be perfectly coincident a convergence
adjustment is incorporated on the tube neck. The
*“ static convergence ”’ applies to the centre of the
screen and it is made so that the three focused
beams coincide exactly. However, though they may
coincide here, they may well fall out of step as the
three beams are scanned towards the edges of the
picture. This is corrected by a “dynamic” con-
vergence yoke on the tube neck. This yoke features
three windings (Fig. 20), one for each gun, and the
windings are fed with current waveforms at the
line and field frequencies. Thus, the varying mag-
netic fields resulting from the waveforms correct
the position of the three scanning spots as they are
scanned from top to bottom and from left to right
of the screen.

The static convergence field may be produced by
passing d.c. through the windings of the con-
vergence yoke or it may be obtained from a scparate
permanent magnet.

A further adjustment for shifting the blue beam
horizontally is also provided. This allows the bluc
beam to be shifted relative to the red and green
beams. Again, the adjustment is in the form of a
small permanent magnet on the tube neck, and it
is called the * blue lateral shift magnét ”.

Although the foregoing adjustments correspond-
ing to the shadow mask tube may secem, on the face
of it, somewhat formidable, it is, at least, nice to
know that the adjustments on recent tubes are fewer
and less complex than those necessary on the earlier
tubes for accurate colour rendering. In the early

TELEVISION

Fig. 20—The basic ar-
rangement of the dynamic
convergence coils used on
the neck of a shadow
mask picture tube. There
is @ coil for each gun and
they are fed from signals
associated with the line
and field waveforms.

A

days even the earth’s magnetic field had an
influence on the purity and the constancy of the
colour rendering over the screen area. Now all
that is required is the simple demagnetisation of
the whole receiver should it be subjected to a very
strong magnetic field or if it has undergone a major
move in location.

Nezvertheless, the shadow mask tube is still in-
fluenced by strong external magnetic fields much
more than a monochrome set, and a recent case of
picture disturbance on a colour set was traced to
the wires in a piano which had undergone slight
magnetisation. The cure in having the piano com-
pletely demagnetised.

In spite of the electron loss in the shadow mask
itself, recent tubes give a far greater light output
than the early specimens, resulting in part from the
use of a new red phosphor. Indeed, the shadow
mask tube is capable of giving some very fine
colour pictures as those readers who studied the
colour sets at the last Radioc Show will agree.

Nezxt month we will see what the colour signal
looks like and how it compares with the mono-
chrome television signal.

PART 5§ APPEARS IN THE NEXT ISSUE

)vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

Beginning next month in PRACTICAL TELEVISION

AMATEUR TELEVISION TRANSMITTING

porated in a standard, domestic
transmissions to be received.

The first article of this new series introduces the TV ham, the scope and
nature of his activities, his equipment and the licensing regulations.
Following issues will include articles describing the construction and use
of equipment for an amateur television station. Also, in the near future,
comprehensive details will be given of a converter which, when incor-

TV receiver, will enable amateur

}VVVVVVVVVVVVVV VVVVVVvVVVVVY

Don’t miss this introductory article to the
fascinating hobby of Amateur Television

Order your copy of the November Practical Television now.
On sale October 22nd-2/

BDADDAADLDAAALAALAALAADAAAADAAAALADAADAAADADDAALALADAAAANAAS
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www americanradiohistorv.com


www.americanradiohistory.com

PART ONE: THE

HE purposc of this first article is to acquaint

I the reader with the items of equipment he

will need in order to feed good pictures into
his domestic television receiver. The equipment to
be described is so designed that no modifications
whatsoever are required to the domestic tclevision
recciver, the signal being fed in at the aerial socket
just as if it were a broadcast_signal received on an
acrial.

Some discussion will be given of conditions of
operation where they affect the choice and design
of components, but no discussion of operation of
equipment from the standpoint of programme
production will be given, as this has already been
well covered by Mr. H. Peters in the November/
December 1962 issues of this magazine.

The basic purpose of each component and circuit
stage will also be described, and estimates of the
probable prices involved. Detailed circuit descrip-
tions will follow in the two constructional follow-up
articles in the next months; these will deal with
the camera head unit and the camera control unit
respectively, and will include the full theorerical
circuits and layout diagrams.

The present article presents block diagrams of all
equipment, to give the reader a clear grasp of what
is involved and enable him to make the decision
whether to build this apparatus. If so, he should
set about ordering the vidicon camera tube and
accessories (focus coils, scan coils, line and frame
transformers) as soon as possible, also the optical
items, so that these essential components are in
his possession by the time publication of construc-
tional details commences next month.

Estimate of Total Cost of Equipment

The basic set of cquipment to be described in
these articles involves an optical lens system on a
home built vidicon camera head unit with built-in
head amplifier, a nine-valve control unit con-
taining entirely standard receiving  valves and
ordinary components to be found in any advertiser’s

SYSTEM OUTLINED

lists, and a good camera-tripod. The only expensive

and unusual items in the control unit are the
special set of four transformers obtainable from
Messrs. EMI, which form the line and frame oscil-
lator and output transformers.

If one wishes to obtain the best quality and
sensitivity, it is necessary to obtain a really good
optical system and tripod, and these two items will
then cost about the same as all the rest of the
cquipment. A good precision lens conforming to
optimum specifications discussed later in this
article can cost up to 30 guineas, or even more, and
a precision tripod with pan/tilt head can cost about
the same.

However, if the reader intending to build this
CCTYV equipment is already a keen 35mm camera
photographer and 16mm cine-film photographer, he
will very likely already possess the necessary optical
items and tripod_so that these then play no role in
determining the price of his contemplated CCTV
equipment. Or, if he does not already possess the
exact items needed, he may now consider their
purchase doubly justified because they can be used
for his photographic hobby too, when not in use
for the CCTV equipment.

Another method which can achieve drastic cuts
in the price of optical equipment is to use lenses
from government surplus equipment, some of which
can give very good results and are quite cheap.
However, simple magnifying glasses or other primi-
tive “toy” arrangements can not be used. The
definition of images from such lenses is very poor,
the focal length generally too long and the aperture
too small, so that high illumination would be
required for even moderate sensitivity. .

Readers with experience in metalwork can also
design and build their own tripod with pan/tilt
head, probably at very low cost in material.

The Tube and Coils

The EMI 10667 vidicon tube, togcther with a
sct of focus and scan coils and transformers, is now
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marketed by EMI and by various advertisers at
prices between 20 and 60 guineas. The general
tendency in recent times seems to be for these
prices to decrease, so that amateur constructions
have now become definitely feasible projects as far
as the financial side is concerned. This was in
fact formerly the main barrier, not any particular
technical difficulty. However, it must here be
stressed that the vidicon camcra tubes in these
“ amatcur component sets ” often have some slight
blemish making them unsuitable for high-class
broadcasting, and this often accounts for their
cheap release for amateur experiments. The
blemishes are mainly in the form of small dead
spots in some position of the scanned target area, or
slight non-uniformities of the target. A first-class
tube free of all blemishes is more expensive, COSst-
ing up to £50 alone, without coils and transformers.

The remaining circuitry comprising video ampli-
fiers, scan and sync generators, r.f. oscillator and
modulator is straightforward and uses only
- standard receiver components. The entire 11-valve
circuitry in camera head and control unit should
not cost more than about £20, probably less if
judicious use is made of surplus items.

Summing-up, it may thus be said that, at the
one extreme, if a first-class lens, first-class tripod
and top quality vidicon tube are purchased, and
the circuitry built entirely with new components,
an outlay somewhat over £150 could turn out to be
necessary. At the other extreme, if judicious use of
surplus equipment is made, existing or home-made
(or surplus) optical equipment employed, and
“ amateur quality > vidicon tube with accessories
obtained, the total outlay for the whole project can
be as low as £50, i.e. comparable to the purchase
of a domestic television recciver. Naturally, such a
TV receiver will have to be either available or pur-
chased in addition.

405 or 625 Lines?

The equipment as described m these articles is
laid out for 625 lines. with an output signal accord-
ing to the CCIR-standard, i.c. black is high carrier
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amplitude, white is low carrier amplitude, and sync
pulses represent full carrier amplitude.

The recason for this choice is solely that.the
eflective pick-up sensitivity increases with the
number of lines used, because the raster is then
« read-off ” more often, and this can just make the
difference between having to use photographic
flondlights with short life or being able to managc
w.th two or three ordinary 100W or 130W bulbs for
lighting interior scenes.

No gain in definition is possible with the speci-
fied vidicon and accessories when changing from
405 to 625 line operation; in fact, the obtainable
resolution is only in the region of a poorly inter-
laced 405-line broadcast signal anyway. However,
it is very acceptable for amateur use, and defini-
tion in the shadows is better than in highlights, so
that general picture appearance is good.

It may justifiably be assumed that the practical
television enthusiast who builds this equipment will
certainly be keeping up with the times in other
respects, and thus will be modifying his 405-line
receiver for dual-standard operation, or purchasing
a new dual-standard recewer. However, for those
who wish to keep to 405 lines, parallel additional
instructions will be given throughout the construc
tional articles wherever differences arise.

Monitor Equipment .

The camera operator should ideally be able to se:
tke televised picture from his camera on a small
local receiver serving as monitor. This function
corresponds more or less to the viewfinder on an
ordinary camera, and serves the additional purpose
here of checking for correct setting of all electrical
controls.

No specific monitor is involved in this article,
because any second  television receiver may
abviously be used. There are many offers of
sccond-hand TV sets on the advertisers pages, at
extremely low prices. R

Choice of a recciver with small c.r.t. is of great
advantage for monitor usc, as it enhances portability,

www americanradiohistorv com


www.americanradiohistory.com

2 "PRACTICAL TELEVISION

and this is fortunately also the factor which makes
these sets very cheap. A TV receiver purchased for
conversion to a monitor may have a defective tuner
and if. strip, and also the sound channel may be
inoperative. All these items are not essentially
required in the basic system, as a video output for
a monitor without r.f. section is provided ‘on the
control unit. However, if the r.f. section is working
on the receiver to be used as monitor, it is as well to
use it, feeding both monitor and main receiver(s)
off the modulated r.f. output of the control unit.
This then gives the additional check at the camera
that the modulator and r.f. oscillator are working
properly in the control unit, and that the oscillator
is tuned correctly to the selected channel.

A word of warning here! This being a closed-
circuit TV system employing not plain video but
modulated r.f. on the distribution cable, it is essen-
tial to pay proper attention to screening. The
signal must not be allowed to radiate, as this is
forbidden by G.P.O. regulations.

October, 1963

respects it is similar to a miniature oscilloscope
cr.t., and a practical description of its functioning
may best be commenced by pointing out the dif-
ferences in this comparison.

The vidicon contains the cathode, grid, first
anode plate and electrostatic focus cylinder in much
the same arrangement as an electrostatic oscillo-
scope c.r.t. However, the final anode plate beyond
the electrostatic focus cylinder connected to the first
anode plate in the oscilloscope tube, is here missing.
Instead, a mesh-electrode is placed across the beam,
close to the “screen” and connected to the focus
cylinder which is here generally called the wall
anode. This arrangement gives a strong decellerat-
ing field close to the “ screen™ (here called the
targer) and the beam stabilises the target potential
at cathode potential. .

It is clear that this arrangement alone is incapable
of focusing the beam onto the target, because the
necessary electrostatic focusing lens is only pro-
duced when a cylinder-electrode of somewhat lower.
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Both the camera head and control unit must-be
built in totally closed ventilated metal cabinets,
and all cables screened. The mains input cable
must embody TVI filters. The distribution cable
must be coaxial aerial cable; twin feeder or flex
are not permitted, as these can radiate appreciably
when poorly installed. If the TV receivers used
have aerial sockets for twin feeder, then the cable
must be run coaxial right up to each receiver, and
the necessary balancing transformer located right at
the end, so that only an inch or two of twin feeder
is still neceded from its output to the receiver aerial
sockets.-

The Yidicon Camera Tube

A vidicon is essentially a low voltage cathode
ray tube. It employs no voltage exceeding 300V in
normal use, so that it may be run off conventional
h.t. supplies. In size and in a number of other

potential is situated between two plate electrodes at
higher potential, as in the conventional oscilloscope
tube. Thus the vidicon requires an additional
magnetic focus coil round its exterior, to exert the
main beam focusing influence in the same way as
in a TV receiver c.r.t. The potential of the wall
anode, which influences the nature of the electro-
static decellerating field in front of the target, can
then be varied to obtain fine focus control.

No electrostatic deflector plates are present, the
line and frame scan of the target being performed
by means of deflector coils exterior to the tube, in
the same arrangement as for a TV receiver c.r.t.
Also, scan circuits very similar to those found in
TV receivers are used, except that everything
operates at a lower voltage and power level here.

The Target

The target of the vidicon tube is the really
new clectrode, which cannot be likened to any
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Fig. 2—Basic arrangement of CCTY Camera Head described in this series of articles. The next article will give full
constructional details of this head unit. Four coaxial signal cables and one 8-pole screened power cable connect the
camera head to the control unit shown in Fig. 3.

found in oscilloscope or TV receiver c.r.t. It is in
place of the luminous coating, otherwise producing
light wherever the electron beam strikes it in the
other c.r.t. types.

The target of the vidicon consists of a layer of
photoconductive material desposited on a trans-
parent metallic coating functioning as common
clectrode. The photoconductive layer faces the
internal electron beam and the common electrode,
called the signal electrode, faces the optically flat
window of the front end on the tube. This is
about lin. in diameter for the specific vidicon tube,
and an area of 9:5-x 12:7mm on this is scanned by
the raster.

The photoconductive layer has a high resistance
at all points on it between front (electrode-beam
impingement side) and back (signal electrode),
when it is completely in the dark. Wherever a
point on it is now illuminated however, the
resistance drops in proportion to the intensity of
illumination, so that beam current can flow across
the layer to the signal electrode whenever the scan-
ning beam passes the point(s) in question. The
corresponding signal across the signal electrode
load resistor is then the required video output,
which represents the electrical conversion of the
picture image projected onto the scanned area of
the target by means of a conventional optical lens
system (as in a photographic camera; the target is
in this respect to be considered as the ‘‘ photo-
graphic film 7).

Another way to describe cvents at the illuminated
target: consider that, initially in the dark, the
clectron bezam dcposits sufficient electrons on the
photoconductive layer to charge the front surface
back to cathodc potential. No further clectrons can

then be taken up on the target, and the beam
current scatters back to the wall anode, chiefly. As
soon as a target-point is illuminated, there is a
conducting path through to the signal electrode at
the rear and, because this signal electrode is given
a judicious small positive potential (target bias
control), it can draw off electrons from the front of
the photoconductive layer at that point. When the
scanning beam then next comes to that point, it
finds it above cathode potential again, and can thus
deposit the necessary quantity of electrons on it in
passing, to restore it to cathode potential.

One operates the vidicon such that the mean
target current is in the region of 0-25xA. The
target load resistor is in the region of 4-7k{2 (largest
value still allowing required video bandwidth in the
presence of inevitable stray capacities), so that the
resulting video signal output voltage is about ImV.
This is the sort of level obtained, say, from the
playback head on a good tape recorder in the
audio field, and one is familiar with the fact that
good amplifier gain, but by no means excessive gain,
is needed to amplify such signal levels to a usable
final output. We may thus say that the sensitivitv
of the vidicon is very good.

Optimum Operating Voltage Settings

A detailed study of the actual behaviour of a
vidicon target compared to the ideal behaviour just
described shows certain side effects. Thus there are
responsc lags involved.

The first of these represents a lag in the dis-
charge process of the photoconductive elements, but
this is generally negligible for beam currents less
than onc microamp, which is satisfied in practice.
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LIST OF COMPONENTS TO ORDER
IMMEDIATELY

(See text for discussion of prices and alternatives)

(1) EM! Vidicon Tube, Type 10667.

Specify: 10667S (perfect quality studio tube)
10667G (general use; slight blemishes)
10667M (setting-up and experimental;

many blemishes)
(2) Focus Coil, Line Coil, Frame Coil, Tube base

for 10667.

(3) Frame oscillator transformer 7AB/1005
. Line oscillator coil PLC752 For

Frame output transformer 7AB/ 1021 { 10667
Line output transformer 7AB/1013

(4) Lens: Schneider Cine-Xenon RX (Bolex)
I:i-4/f=25mm

(5) Linhof double-profile tripod, Type S248/SPD
with pan/tilt head Linhof type 89.

Items 1-3 are obtainable from E.M.l. Electronics
Ltd., Hayes, Middlesex.

ltems 4, S5 are obtainable from photographic
specialists.

All other components are standard valves, resis-
tors, capacitors, etc., needing no special advance
ordering; normal parts lists will be given in
constructional articles.

The discharge lag is, of course, applicable to
stationary optical images as well as moving ones, as
it represents sluggishness in response on repeated
scans of the same scene.

The second type of lag is more serious, and
affects only moving scenes. It is called photocon-
ductive lag, and produces much the same effects as
excessive afterglow on a TV receiver or oscilloscope
crt. A moving object thus appears somewhat
smeared and an object moving across a stationary
background of high contrast appears to be slightly
translucent like a ghost.

In the vidicon, the effect can be produced when
the change of resistance of the photoconductive
layer in response to change of point illumination in
the optical image is not sufficiently rapid. The
effect is not completely avoidable, and so it must
be combated vin practice by arranging operating
conditions to minimise visibility of its consequences.

We can define errors due to photoconductive lag
in terms of “echo percentage on successive frames”.
If a scene is suddenly switched off, e.g. by suddenly
closing the stop of the optical lens, the impression
on the conductivity of the target takes a certain lag
time to decay away. For the next few frames the
scanning beam will thus continue to produce a
video signal of the former image, at successively
weaker intensities. It is found that this “echo” on
the first frame after switching off the optical scene
can be reduced to some 159% of the original full
signal, but a long tail of echoes then follows on
successive frames, with much less rapid relative
decay. It is thus generally required to concentrate
only on reducing the first frame echo to as low a
value as possible and the most vital influencing
factor is here the target beam current. This should
be set to about 0-25,A, by suitable adjustment of
the target bias control.

Another useful aid is to use so-called diffuse
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“bias light” on the optical scene, to such an
extent that a general background illumination
amounting to about 20% of the peak illumination
results. In other words, excessive contrasts in the
televised scene should be avoided, indicating the
need for the type of lighting photographers are
familiar with for good colour photography. This
then does not require sudden changes from full
illumination state to total darkness state for ele-
ments of the vidicon target when objects in the
televised scene move about, so that frame echoes
are greatly reduced.

In practice, the first frame echo can be reduced
by a factor of three compared to high-contrast con-
ditions. Further flattening of scene contrasts brings
no appreciable further improvement.

Hlumination required

The specified EMI 10667 vidicon tube should
ideally operate at a mean target illumination of
5ft candles, althought usable and safe operation is
possible for mean target illuminations between 0-5
and 100ft candles.

The target bias must be adjusted in all cases for
0-25:A peak white current; correct values here lie
between 10 and 20V for target illuminations 50—
100ft candles, 25—60V for the optimum target
illumination of 5ft candles and anything up to 100V
for target illuminations of 0-5ft candles.

It is of advantage to use a video oscilloscope to
check the beam signal current amplitude, until one
has become accustomed to the relations between
scene brightness and target bias setting. However,
this matter 1s uncritical, because incorrect target
bias in relation to illumination merely gives a bad
picture and cannot in general damage the tube.
The target is not burnt by either failure of one or
both scan deflections or by excessive signal current.

However, such damage can be produced by
excessive dark current (non-signal component
of target current present even in the dark),

i.e. when this exceeds 0-8uA if the target bias
is turned up too high. It is thus essential to insert
resistors such that the top end of the target bias
potentiometer does not exceed 100V-—especially if
non-technical operators are likely to use the equip-
ment!

Let us now consider what the optimum target
illumination of 5ft candles represents in terms of
illumination for the televised scene and maximum
aperture of optical lens system. A rough formula,
applicable when the scene is situated many times
the focal length in front of a lens so that the imaqe
is virtually in the rear focal plane, as will generally
be the case for CCTV studio or outside work,
states that:—

Scene Brightness
— . —4A? >
Image Brightness
Here A is the conventional stop-number or
“f/—number > set on the lens. Its meaning is as
follows: if the focal length of the lens used is
divided by the number A, then the result is the
diameter of the stop-hole being used (or the entire
diameter of the lens. in simple cases using no stop).
If we now substitute the optimum target illum-
ination of Sft candles for the vidicon as image
brightness in the formula given, we sece that the
optimum scene illumination s 20A°ft candles.
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Now full summer sunshine outdoors represents an
intensity of illumination around 15,000ft candles,
so that the optimum stop-number according to the
formula would come out as around f/27. The
smallest stop available on good short focus cine lens
is f/22; smaller stops approach the diffracting
characteristics of a pin-hole too much, causing
image-blurring. We see that, however, /22 is
suitable as the vidicon can tolerate considerably
higher target illumination than the optimum.
Going to the other extreme, we may take a
single 100W bulb in a reflector, some 1 to 3yd
distant. We can expect scene illuminations of
around 5ft candles from this arrangement.
Exploiting the absolute minimum target illumina-
tion quoted as usable for the vidicon, i.c. 0-5ft
candles, the formula shows that a scene illumina-
tion of 2A* is needed. If this is to be 5t candles
as here, we see that A will need to be about f/1-4.
Now, as all these values are quoted for 405-linc
operation of the vidicon, change to 625 lines will
just make the difference to cnable satisfactory
pictures to be got at full-aperture of a f/1-4 cine
lens and good room illumination of around 5ft
candles at home. Two or three 150W lighting
bulbs of ordinary type (not short-life photographic
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lamps) in good reflectors will then definitely provide
sufficient artificial illumination.

Choice of Focal Length of Lens

The above discussion has fixed the power of the
ideally required lens to get optimum brightness
ranges; we must now determine the optimum focal
length to get a correct general angle of view and
perspective.

The general rules are here applied, as always for
considerations of this kind, by considering the
diagonal of the image (diagonal of scanned frame of
the vidicon target in present case). The focal length
of the “ normal » lens for general purpose use must
be roughly equal to this frame diagonal. The im-
pression created by the final reproduced image is
then that of “ normal vision”. If the focal length
used is n times shorter than the frame diagonal, we
obtain a wide angle or panoramic impression from
the reproduced images, and “n” is then called the
panoramic factor of the system. If the focal length
used is n times larger than the frame diagonal, we
get a close-up or telephoto effect, where n is called
the telephoto-factor, or often simply the magrifica-
tion factor.

- _B-pole screened power cable | Fotcaursgg?d - Power - AC, mains
controls Supply
Standard CCIR 625 line ‘ q
T.V.signal to aerial socket of ¢ a head HT, bi P HT,bias and heaters
625 line TV. receiver = amera hea T, bias and heaters in control unlt B
% v6 ECFBO ve ECFBO
V4 EF80 Vs Eccet V- V7 EFBO RF oscillator
\Composite Band 1. 45-67Mc,
&= X 5 sync 1 wvideo Modulation (riode}
5 o ideo in Flrst\{k’ﬂeo Second video waveform | output amplitier L P e
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< | (triode) P.A.
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Fig. 3—Basic arrangement of CCTV Control Unit giving 625-line output on CCIR standard, for direct feed to aerial
socket of domestic TV receiver. The final article of this series will give full constructionc! details, including

information for obtaining 405-line BBC standard operaticn if desired.
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It is of advantage, when intending to operate with
2 single general-purpose lens, to choose one giving
a very mild telephoto effect with n=aboutr 1-5.
Such an arrangement is known as a “ portrait lens ”
in photographic circles, and is here valuable, as
mild close-ups will be frequent in most televised
scenes and the true normal lens could be a bit weak
in this respect. The frame diagonal scanned on the
vidicon is 16mm, so that the focal length of the
general purpose lens should be about 25mm.

This has now fixed the specification of the
optimum lens as 1:1-4/f=25mm, smallest stop
£/22. The normal lens of a 16mm cine-camera
matches these requirements and can be obtained
from any good photographic stockist. The author
uses the Schneiger Cine-Xenon RX originally in-
tended for the Bolex 16mm amateur cine-camera.

This discussion given in detail will enable the
reader to decide for himself whether or not other
lens he may be offered on the surplus market or
may already possess will be usable, and under what
limitations. It should be pointed out that lens from
the more common 8mm amateur cine-camera are less
suitable, as they are not corrected for quite the full
image frame size employed by the vidicon. How-
ever, they may be used, and bring the advantage
that, on account of their shorter focal lengths, they
allow panoramic wide-angle effects.

To obtain even quite powerful telephoto effects,
the normal set of lens used by the 35mm snapshot
photographer can be used. These have focal lengths
of 35, 50 and 135mm in general (corresponding to
wide-angle, normal and telephoto lenses respec-
tively for 35mm work). With the 135mm lens, a
telephoto factor of about 8'5 is already obtained
with the vidicon tube, so that a head-and-shoulder
television portrait of a person is then obtained at
about 6yd range. However, the limiting factor here
is the extremely high price of these lens if large
maximum apertures are desired. Thus a 35mm film
telephoto lens of 135mm focal length already costs
up to 30 guineas for a power of f/4, which will
certainly need a good spotlight for indoor work
with the vidicon on CCTV, but is still more than
ample for general outdoor work.

Those readers out to get the best, and where
additional expenses are less important, should also
remember that special lens are available for vidicon
. tubes having special optical correction giving an
optical distortion of images of compensating
character to slight electron-optical image-distortion
in the vidicon, so that net cancellation of faults
results. The manufacturers of the tube can give
further details here.

It is important to protect the vidicon from
accidental “looks” through the lens direct at the
sun, as this can cause immediate burn-out of the
target even at the smallest lens-stops and even when
no electrical supplies are connected.

The lens should thus be covered up during trans-
port, and appropriate care exercised when aiming
the camera during outdoor use. Under certain
circumstances even reflected images of the sun in
water or glass windows can damage the vidicon
target. _

New vidicon tubes mav show “fatigue”, i.e.
temporary reduced sensitivity to low illumination
scenes after operation at high intensity. This effect
should vanish after the initial 20 operating hours of
a new tube.

October, 1963

Definition of Yidicon TV-signals

The spot focus in the EMI 10667 vidicon tube is
such that the scanning beam is about two lines in
diameter at 405 lines. The achievable vertical and
horizontal definitions are therefore about equal to
a 405-line broadcast signal on a receiver with poor
interlace. However, this can still give surprisingly
good appearance. There is no need to care for
excessively great bandwidth in the video amplifier,
even when operating at 625 lines, due to these
reasons; but the normal response familiar in 405-
line receiver techniques should be maintained, to
avoid further net reduction of definition.

Some improvements are possible, and officially
recommended by the makers for special applica-
tions, by operating the tube at maximum voltages
of 500 instead of the normal 300V, and suitably
increasing the focus-field. However, these measures
are not adopted here.

The Circuitry

Fig. 1 shows the basic circuit-plan of the EMI
camera unit. Here the vidicon and i.f. amplifier are
in the camera head, the rest in the control unit,
giving a video output from the camera unit and not
a modulated r.f. output as in the design here to be
published. Otherwise, the design here follows the
EMI design in many principles. )

Fig. 2 shows the camera head unit, constructional
details of which will be published in next month’s
article in this series. It is seen that it contains the
absolute minimum of items, to reduce both size
and weight. Use of a good conventional photo-
grapher’s tripod is thus made possible, although a
proper unit with profile legs and panorama head
(pan/tilt) is still greatly preferable to ‘a simple
pocket tripod for a snapshot camera. Indéed, the
use of the latter is inadvisable, as it gives poor
stability, and if the camera unit falls over and
receives a sharp knock, the vidicon tube and pre-
cision lens can receive irreparable damage.

The unit should not be transported with the
vidicon target pointing downwards, as loose pieces
of glass could then fall onto and scratch the photo-
conductive layer on the target.

Fig. 3 shows the circuit plan of the complete
control unit, full constructional details of which
will be given in the third article' of this series.

Detailed description of the circuitry involved will
be left to the constructional articles.

TO BE CONTINUED

The October issue of our
companion journal PracTicaL
WireLEss is on sale now—2/-

Contents include:
Two Transistor Receiver
Double-trace Oscilloscope
Novel A.F. Amplifier
Signal Generator
Quality M.W. Tuner .
Making Printed Circuit Boards
An Electric “Nim"™ Machine
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BY ICONOS

EVERY couple of years, we

hear requests from Mem-

bers of Parliament that
proceedings in  the House of
Commons should be broadcast

or televised. I haven’t heard that
many requests have come from the
public, but there is no doubt that
the occasional Parliamentary bul-
letins by television reporters have
been  appreciated by many
viewers. The automatic do-it-
yourself studio of the BBC close-
by at St. Stephens is a big asset,
and the Independent Television
News H.Q. in Kingsway is not
far away. Encouraged by the
general interest in these broad-
casts, there is once again a move
for proceedings of the House of
Commons to be televised, this
time in edited form. This poses
a number of practical and political
problems. A permanent installa-
tion of several television cameras,
a control room, a video tape
recorder and the facilities to edit
the tape, is an elaborate expensive
undertaking, requiring a large and
skilled engineering and adminis-
trative staff to carry out the work
speedily and with complete im-
partiality. The cameras would
have to be carefully sited in the
House, and remotely controlled
to pick-up immediately any
speakers in any part of the
chamber. Lighting and acoustic
problems would be far from
simple.

However, once the politicians
get their teeth into an idea, they
rarely let it go, and a solution will
have to be found sooner or later.
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A MONTHLY COMMENTARY

Underneath the Dipole

Editing the Speeches

It would seem to me that this
is a clear case where film should
be harnessed to television tech-
niques. By the Electronic-Cam
system with 1émm film cameras
fitted with TV vidicons, a nega-
ative film is shot as required, with
sound recorded on a magnetic
stripe on the edge of the film.
Monitors in a control room re-
produce the pictures shot on the
film cameras which are started
and stopped instantly by vision
mixing in the television style.
The resultant film would be
developed in a high-speed proces-
sing machine and edited in nega-
tive form. Within a few minutes,
it can be put on a telecine
machine and, by phase-reversal,
broadcast as a positive. If extra
positive prints are required for
export, these can be made within
a few minutes—and re-edited, if
necessary. It is fortunate that the
Central Office of Information
already possesses quite a lot of
equipment for doing this kind of
job, including a very fine telecine
equipment. It would be much
more appropriate for a responsible
Government department to carry
out this delicate operation, rather
than for it to be handed over to
the BBC or to a commercial
organisation like ITV.

The House of Lords

Many people think of the
House of Lords as an anach-
ronism—a relic of the days of
Gilbert and Sillivan, with wigs by
Clarkson and costume by Morris
Angel. The final stages of the
Television Bill did indeed pro-
duce both comedy and drama,
but the debate was excellent, and
witty exchanges were occasionally
well up to the standards of the
immortal W. S. Gilbert.

The interesting part of the
Lords debate on the Television
Bill was the uneasiness felt in
various parts of the House on
present policy trends in the BBC.
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The Wrong Target

Putting on my “ crossbencher ”
set, I will now comment on this
fascinating debate. Firstly, it was
unfortunate that Lord Morrison
attacked the appointment of Lord
Hill when it is obvious that the
metaphorical brick should have
been thrown at the Director
General of the BBC, who alone
must accept responsibility for the
deplorable decline in BBC stan- .
dards of decency and integrity, so
clearly observed by the peers ot
all parties. Earlier in the year.
Lord Morrison had complained
of the unfortunate consequencies:
of the lifting of the ban on “ Lady
Chatterley ”, which has ham-
strung police action, and -has in-
directly led to a general down-
ward drift in standards of paper-
back literature, newspapers,
broadcasting and television. It is
a Gilbertian circumstance that one
of the principal witnesses favour-
ing of the lifting of this ban was
also one of the principal architects
of the Pilkington Report. It is
also a deplorable fact that the
BBC have tacily allowed
employees to attack publicly, in
an offensive manner, persons who
were their previous employers.
Lord Francis Williams® descrip-
tion of TW3 as being fizzy
lemonade laced with vinegar
fell short of the mark; arsenic
and old lace would have been a
more accurate description. As for
Lord Hill, he is well able to take
care of himself, and present in-
dications are that he is going to
make a big success of his great
responsibility as Chairman of the
ITA.

Plotless Plots

Who is to blame for the tele-
vision plays which seem to have
no beginning, little or no plot,
and almost always no ending?
Is it the television script writers,
the scenario editors of the BBC
and ITV organisations, the pro-
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ducers or the public? For it is

the public which is supposed to’

get the kind of . entertainment it
wants, whether it is the cinema,
books, “steam” radio, television
or the live stage. Apart from
London, there isn’t very much
live theatre in Britain as com-
pared with twenty or so years ago,
and London’s huge population is
large- enough to support both the
““ popular ¥ and the “ unpopular
theatre—the latter being mainly
small club-type places which cater
for specialised and restricted
audiences. These little theatres
do well enough in their way, but
their appeal is strictly

PRACTICAL TELEVISION

£3 6s. 8d. per Minute

The script writer’s point of
view is understandable, but the
timing of the request for an
increased minimum is un-
fortunate. Never, in the history
of British television, have so many
plays been televised which were
(from the viewer’s point of view)
not worth £50 -- never mind
£500. This phenomenon may not
be altogether the fault of the
writers—it may be due to the
peculiar satiated tastes of the tele-
vision script readers, patrons of
the egg-hcad little theatres in
Londoa’s West End.

October, 1963

their well-matured double-act has
been given a new thst with Roy
Castle as an extra “straight man”
Plenty of laughs here, with More-
cambe and Wise in top form, with
Roy Castle adding to the fun as
well as to his reputation as a first-
class light entertainer.

Hornblower

After a diet of egg-head plays,
it was a relief to sit back and
watch the BBC’s “ Hornblower
which was a film adapted spccially
for television from C. S. Forester’s
best-seller book. An exciting plot,
spectacular scenes and

limited. The plotless
plays, unsavoury sub-

WHAT IS WRONG WITH THE BBC ?

first-class ~ scripting
and direction resulted

Ject, objectionable
themes and squalid
settings (when there

Sir,
are settmgs) would get

An open letter to H.M. Postmaster Generai n

Rt. Hon. R. Bevins, P.C., M.P.

That the BBC deeply resent any mfrmgemem of their

the most exciting
gripping fifty-minutes
for many weeks on
TV. Beautifully

“the bird™ at any | priyileges if anybody criticises them, is a point that was photographed by
provincial theatre. emphasised recently in the House of Lords, when the Harry Waxman,
They are not all objec~ | Television Bl was debated. Lord Swinton said | B.S.C., and with quite
tionable,  however— ““There is some control through public opinion, but I am lavish  settings, the
and one of these, | ,5r sure that the BBC are as amenable as some other production must have

“The Sponge Room”,
adapted for the Royal
Court Theatre play,
was on BBC television
on a recent Sunday
night. Trivial, plotless
and slightly un-
pleasant, it would
seem to me to be most
unsmtablc for peak-
time viewing on a

institutions to criticism from public opinion.
that the Postmaster General will be able to exercise
some control.”

Similar sentiments were expressed by other noble
lords on both sides of the House. The fact is, there is
general dissatisfaction with the general tone of many
BBC programmes, satirical and otherwise.
couragement of cynicism, the mockery of religion, the
acceptance of low moral standards are against the as
interests of the nation.

If you accept the valuable suggestions made in the

The en-

cost a great deal of
money. The per-
formance of David
Buck as Captain Horn-
blower was memor-
able, his interpreta-
tion of the character
had the same qualities
Rex Harrison as
Caesar in the film
“Cleopatra” he was

I hope

Sunday night. House of Lords, it may be necessary to ascertain the cool, meditative, wise
Passing the Buck origins of the scurrilous attacks upon institutions and and strong. This is a
o . individuals. Are they planned in Broadcastlng House type of person un-

The television script itself, or, as rumoured, over brandies in the clubs of known to the angry
writers  blame  the Greek Street, Frith Street or King Street, Covent boys of Sloane Square.
scenario editors of the Garden. Who make the bullets, and whose ﬁnger is on How the spectacular
BBC and the pro- | the trigger? sea battle scenes were
gramme companies Yours etc., obtained within the
for the present trends. ICONOS budget of a television
One of them recently film is quite beyond
publicly stated that me. particularly as it
the submission of a television Plotless television scripts are was shot in colour with an eye on
play with a real plot merely not confined to kitchen sink the U.S.A. colour television
invited rejection. Careful con- dramas. They are seen in com- market. Sound was superb, edit-
structional and  development edies, too, and it was unfortunate ing was smooth and effective, and

of a story is, at the moment,
regarded with suspicion by the
staff personnel who have the job
of reading, vetting and selecting
scripts. So what is a poor script
writer to do? For a start, through
his Union, the Screen Woriters
Guild, he is asking for more
money. The sum of £200 or so,
he says, is about the figure paid
to many writers for work spread
over many weeks. £500 should
be the minimum, they say.

that Bud Flanagan, the veteran
comic from the Crazy Gang,
should be handicapped by poor
material in the series “ Bud”.
Here was a grand comedian who
is at his best in rip-roaring
burlesque, tied down to feeble
material which did not give him
or his fellow fugitives from the
Crazy Gang a chance to exploit
their own special goon type of
humour. Burlesque sketches are
not too difficult to evolve. The
formula was found for the More-
cambe and Wisec Show, in which

WWwW americanradiohistorv com

the whole production must have
had viewers seated on the very
edge of their armchairs. Comment
must be made, too, on the excel-
lent telecine transmission which
was made fromi BBC studios, Lime
Grove, on the original 12-year-old
Rank Cintel flying-spot equip-
ment. commonlv referred to as
the “ battleship”. This showing
I saw was a “repeat ’-—but it
could well be repeated . again
when the British colour television
services get going.
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wide-band

OSCILLOSCOPE

A high quality instrument specially
developed for television application

designed and described by

D. R. BOWMAN

CONTINUED FROM PAGE 561 OF THE SEPTEMBER ISSUE

IMENSIONAL dectails of the upper chassis
D are included in the component layout
diagram, Fig. 19.

Since both the timebase circuits and the ampli-
fier carry r.f. currents at high frequency, it is
important to prevent cross-coupling. To this end
the top chassis, which carries both sets of circuits,
is divided down the middle by an aluminium
screen some 2%in. in height and extending from
end to end of the chassis, as nearly as may be.

It may be necessary to cut away small portions
of this screen, so that when mounted in position
it does not foul the high voltage capacitors which
smooth the e.h.t.,, or other components on the
lower deck.

Wiring-up Details

After assembling the upper and lower chassis
in position it will be neccessary to make some
further connections to the cathode ray tube socket;
the focus, brilliance and astigmatism controls will
already have been connected up, see Figs. 16 and
18 in last month’s article.

The leads still to be soldered are those to thé
X and Y plates, and the connections to the net-
work D2, R57, R58 and C47. The coaxial cable
to the master oscillator will be readily enough
recognised, but the remainder should be identi-
fied by tags in some way, or perhaps coded with
coloured sleeving.

The settling of the controls on the front panel
may be a tricky job, but if reasonable leads have
been left where the d.c. controls are concerned
the main attention may be given to those carry-
ing r.f. where short leads are essential. For test-
ing purposes these will all have been attached
before assembly, and all that remains is to tuck
the d.c. leads away neatly inside the space between
the chassis, and to shorten the “hot” leads as
far as necessary in siru.

The lead connecting C35 to S3 cannot be very
short, but it should be spaced as clear as possible
from any other wires or components to minimise
circuit capacitance and to prevent unwanted feed-
back. In no circumstances should this lead be
enclosed in an carthed braid.

Part Five as the
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THE HENLOW

Good connecting wire for high
voltage components is ordinary p..c.
covered flex. For additional safety, the
soldered points of these components
may well be covered with contact
adhesive.

Screening Cans and Ventilation

Valve screening cans are needed only
for the valves V8 and V9. The remain-
ing valves are either internally screened
or non-critical in this respect, and need
good ventilation to dissipate the heat
produced. o

It has been feund that with the instru-
ment case lacquered in black crackle
enamel no ventilation louvres are neededs
temperature rise is relatively
small. If desired, a couple of slots each
side, top and bottom, will provide all
the air circulation needed.

Alternative Valve Types

It is fair to state what alternative valves may
be found suitable if the censtructor wants to make
the most usc of his spares box. The time-base
generator V3 may be a SP61, V4 may be any good
triode, while V5a and VS5b may be SP61’s con-
nected as triodes, 11 which case R14 and R15
should be changed to 27k} each. V1 and V6
should not be teplaced by alternatives, nor should
the valves in the Y-amplifier. ECC81 is by far
the best valve for V7, but other double triodes
such ..s 6SN7 may be found suitable.

Switching On

QOn switching on the instrument, the “ H.T.”
position of the switch should not be selected until

The face of the finished instrument, displuy}'ng a trace.
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the valves have warmed up; this is readily indi-
cated by the appearance of a green spot in the
cathode ray tube screen, if the brightness is
advanced suitably. Since only 1300V e.h.t. is now
supplied, the spot is defocused and thcre is little
risk of “ burning ” the screen.

Allow a few further seconds and sclect “ H.T.”
when a trace will be displayed. Naturally some
five minutes extra should be allowed for ** warm-
ing up” before any measurements are taken. On
switching off the neon light on the panel will
take a few seconds to go out as the smoothing
capacitors discharge. This neon is not used to
show whether the instrument is switched on, but
to indicate the presence of the h.t. supply.

Two 5amp wires in parailel
Al o heater earth returns

Grid delay line (for winding
detalls see separate diagram)

TELEVISION October, 1963

2 The Timebase Generator Output' Amplifier

(a) Select a medium operating frequency
between 5 and 10 kc/s; operate shift controls until
trace is secn and is central, adjusting brightness as
necessary. Focus as accurately as possible, adjust-
ing astigmatism control as needed (this control has
a fairly critical setting, but do not worry too much
about this at present).

(b) Opecrate expansion control
trace about 2in. long; no Y input.

(¢) Operating VR4 with one hand and VRS
with the other adjust until the maximum length
of trace is obtained.

to obtain a

(d) Adjust trace length to about Sin. and
Grid delay lire shown dotted to clarify valve wiring. C25 rmounted To
Holes marked a are for leads to ancde delay line above chassli above chassis Y- mnput

LT‘”\Q

HT+

TC 2"

I.\ g.

¢ Te anode ; V
deiay. |me\ 42

slider slider

component || Tags marked MC,
Iy (See text and quz) dencte sarthing

connections
...x\ L‘, _}/7 to chassis
| Tos3 Front of
comman instrument

At A drill holes to suit lg gta. rod tor connectng to CRT supporting Dracket
ig. 19—The top chassis component layout and wiring diagrom (for further details of the delay lines see Fig. 9)

with overall dimensions also provided.

Setting Up the Oscilloscope

The following procedure is recommended for the
final adjustment of all circuits before the cover is
put in place.

1 The distributed amplifier
(a) Disconnect the h.t. lead to R41 and insert
a milliammeter on 0—100 mA range.
(b) Adjust VR6 until h.t. current is 40 mA.
(¢) Reconnect R41 to h.t. (temporary joint).
(d) Break h.t. lead to whole amplifier. Check
that total current is between 62 and 65 mA.
(e) Reconnect h.t. lead (temporary joint).
(f) Check voltages as follows:
(1) h.t. supply 255 to 263V.
(i) Any EF184 anodc pin 185 to 190V.
(ii1) Any EF184 screen pin 175 to 182V.
(g) Allow half-hour warming-up period: re-
adjust VR6 if nccessary and check all through as
above.
(h) Allow further half-hour warming-up period
and readjust as above.

repeat adjustment of VR4 and VR5 until maxi-
mum trace length is obtained. Both halves of V5
are now working on the linear part of their
characteristic curves, and the trace should be .
linear with time. Check by applying a sinusoidal
voltage to Y amplifier so as to display about 10
to 20 waves; note that sine-waves are equally
spaced. If not quite linear, effect further slight
adjustments of VR4 and VRS for best results.
Note that sync will cause a little non-linearity at
the very beeinning of the trace unless the barest
lock is achieved.

(¢) If possible check that the adjustment holds
on all time base speed ranges; no further adjust-
ments should be neceded. and if any arc so
nceded suspect a leaking capacitor in the time-
basc gencrator or in couplings.

3 Adjusting the Distributed Amplifier

The trimming capacitors TCl. TC2 and TC3
may be put in their minimum capacitance position
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THAT DIFFICULT
COMPONENT ...
SAME DAY!

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

We operate same day des-

patch service from the lar- =, b - P
gest stocks of television T ({3 et
components in the U.K., ™ g )ﬁ
including a comprehensive \"t i - AR
range ol accessorics, materials — dgr=rg T

gear of all kinds. W’I”'

TERMS: C.W.0. or C.O.D.
Retail quotations gladly given on receipt of s.a.e.
Trade~—Please send your letter headings for data charts.

DIRECT TV REPLACEMENT

*Please Note our New Address: Eio

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

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

and test

Better, Brighter
Picture Tubes

BRAND NEW THROUGHOUT
excepting glass

12in. ... £4.10.0 14in. £5. 5.0
15-17in. £5.15.0 2lin. £7.15.0
New Silver Screen and Aluminising. All makes
Mullard, Mazda, Emiscope, Cossor, Brimar,

Emitron, etc.

REBUILT MULLARD AND MAZDA

TUBES
12in. ... £3. 0.0 14in. £4. 0.0
15-17in. £4.10.0 2lin. £6.10.0
All Tubes Fully GUARANTEED 12 MONTHS.

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

S.T.S. Ltd.

35 POUND STREET, CARSHALTON,
SURREY
Telephone: WALLINGTON 9665

TELEVISION

Through this ICS
3-way Training Method

MASTER THE THEORETICAL SIDE

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

MASTER THE PRACTICAL SIDE

With the help of easy-to-follow illustra-
tions! Designed to show you how to develop
your practical abilities in radio and tele-
vision engineering alongside your theore-
tical studies.

MASTER THE MATHEMATICAL SIDE
Through a new easy way to learn maths!
Designed to teach the subject that’s so
often a headache, but so essential to anyone
in radio and television engineering.

THERE IS AN ICS COURSE FOR YOU!

For vour career or your own business, courses are
available in: Radio and Television Engineering,
industrial Television, Radio and Television Servicing.
VHF Engineering, Electronics, Computer Technology
and Programming, Electronic Technicians, Servo-
mechanisms, Telemetry, Instrumentation, Principles
of Automation and Calculus for Electronics.

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

POST THIS COUPON TODAY FOR FREE BROCHURE TO:

]
| ICS (Dept. 164) Intertext House, Parkgate Rd., London, SW11.

| NAME

|

| |
|

x

!

} ADDRESS

| AGE

|
| OCUPATION 10.63

INTERNATIONAL CORRESPOMDENCE SCHOOLS -

Member of the Association of British Correspondence Colleges.
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A complete basic course on television .. . now in a new
3rd edition including colour and 625 line television —

A BEGINNER’S
GUIDE

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE

To TELEVISION FINEST REBUILT CAT\Ile(;rI')'ET#IEY TUBES
AN ELEMENTARY COURSE IN 7 LESSONS 232&};82;?&

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

12°-14" £4-15:0
157177 £5-5-0
21" £1-150

15/-

ALLOWED

C s: S g and Persi of Visien.
The Cathode-Ray Tube Explained. The Timeb

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

CASH WITH ORDER OR ON RECEIPT
PRO FORMA, AOD 12/6 FOR 0F 0LD
CARRIAGE AND INSURANCE. TUBE

DELIVERY FREE IN LONDON AREA

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

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.

Only 8s. 6d.
35, SACKVILLE STREET

ORDER TODAY

London, W.C.2. LONDON, (5 lines)
NEWNES REGENT 5404
1 90 DAY GUARANTEE
NEW VALVES! | Byi:15eu 8. 0098:7:0)) () ABSOLUTELY
Guaranteed Set Tested
24-HOUR SERVICE 0 ) B AR YA  BRAND NEW VALVES
DwaL, 13%92%%9?%?}'?2?4 11)ng1 proL. GET A CERTIFICATE ! ALWAYS IN STOCK
DAFG6, DF96, DK98, DL86, SET or 4, 24/-, s B BRIy oL oo 2a8
0A2 4/ DL 7i/3 PCF 518
%P',‘ (; Bkgg zg gglﬁgg gllﬂ After brief, intensely interesting study ng}; ; E%{i'g 8611:3 Sgﬁgé 13;:?
133 f DIoL 5/8 PCL83 8/6 -_—unde;taokﬁn at home in your spar: gﬁ% ; géscom 519 UE%? 78//3
1T 1 196 8/~ CLB4 4/ time— can secure a recognise y 8/~ -
4SS 4/9 EBYL 2/~  PL38 o qualification or extend your knowtedge DK% / CFs0 8/~ | UL8+  7/9
av /8 DL&2 /9 | PCL82 8/6 | UUS
\;L:C ; ggg% ;;- g{_,gé 5% of Radio and T.V. Let us shew you how. DLo4 %/- | PCL83 10/6 | 1T4 157/:;
it Bl 5 GE DLe6  7/9 | PCL85 10/6 | LRS 6/d
BT S EEER P B s FREE GUIDE ECC8L 5/ | PLEL 10/3 | 354 8/p
6Kii 1/ ECCBL 810 pva;  are The New Free Guide contains 120 BCer U3 EYE | Ve I
gg:’!é: 8 ;g ggggg ﬂg PY32 19 pages of information of the greatest CCa4 1 PY81 71- | 6VeG 519
peuioet f ECCRL 9 PYG0 /8 importance to both the amateur and ECCH#5 I PY82 68/6 | 20L1 18/6
6x5GT  b/6 ECCS - gggé ;g the man employed in the radio ECH81  7/3 | PY¢ ?/6 204 20/
12RTGT 371 CF80 6/8 bLygs 13 industry. Chambers College pro- ECL® 76| Um 1l | WOFLL 9/g
1% ey 8/ ECFB% 718 1105 8/9 vides first rate postal courses for EFg6 i’,/;; 8191 1?/8 3331533 %gfg
ing(?'GT?lsll gg{,{é‘ﬂ %’ﬁ Uz 719 Radio Amateurs’ Exam., R.T.E.B. EL41 8- | U301 19~ ! 18BT 19/8
1437 aj- ¥®pil /9 UABCSO 5/6 Servicing Cert., C. & C. Telecoms., IF VALVE NOT LISTED SEND S.A.E.
%I}:gg%‘ ;6 EI; 4//- gggﬁ g;g Sradl Bl"fl( 1RE. f(julcle also gives ANY TYPE OF TV TUBE SUPPLIED
57 4 EF35 4/9 ! s etails of range of diploma courses
1{)(5/'2PP /6 EFS6 63 LBEGY 4 in Radio/T.V. Servicing, Electronics COMPLETE,LY. REBLAIEY,
a3 1 ; %Eg? é’g UCH42 18 and other branches oi engineering, B.B.C./L.T.A. 14 _”. T.V. SETS
&3 LI UGHS: 913 together with particulars of our Guaranteed perfect working order from £S.
DAC32  8/3 BLAL - 9,8 7 Secondhand lable for EMERSC N
[ r
DAEsL 35 nrgt o6 UCLeZ B8 smagkablSIGusanceslol 701 FERGUSON 204, 206, 998, 996, 454, 306
YAF6 2 bl /- 3 SUCCESS OR NO FEE ¢ ' V4, V7, K.B. H.M.V.
D33 8/6 KVY86 8/~ TF41 /9 EKCO 221, 231, PYE V4, V7, K.B.,, H.M.V.
Dise =8 mzo a9 L o3 Write now for your copy of this COSSOR,  'ULTRA, ~PHILIPS, 'SOBELL,
DUTT 4/6 E/8L  4/3 UIst  6i3 invaluable publication. It may well All Types of Radio and TV Spares
P42 819 KTwel B TUH 12/8 prove to be the turning point in your L.O.P.T.S - F.O._P.T.S - Line and Frame
Biw g MU o Wm W o We specializ in" secondnand
K < hi9 g 5/~ e specialise in second-hand spares
DKo  6/86 PCCRY  7/6 UYSS  4/3 FOUNDED 1885—OVER Technical Advice Always Available by Phone
Postage 6d, per valve extra. Anv Parcel 150,000 SUCCESSES TERMS: rus 6d
e i ! Y J : C.W.0O. prus 6d. postage per valve
mSUIBdA-‘;F“,alg_‘?;« gar?':’;geip ;]/I;a'c]:{tf‘gd extra C.O.D. S.AE. for all enquiries.
R o oxtra. CHAMBERS COLLEGE We offer Green Shields Stamps
Office address, no callers, Satislaction Assured - Return Post Service
GERALD BERNARD (Incorp. Nationa! Inst. of Engineering) WITWORTH T.V. SE RVICE
Dept. 462), 148 HOLBORN : A
83 OSBALDESTON ROAD, (Depe. 481, 18 32a, All Saints Road, London, W, |1
LONDON, N.16 DON, E.C.I Tel. PARK 9972 open alt day Mon.-Sat. inc.
, N.
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AC, malns cable T ""\ AEHT 1300V " To heaters of To S2e
% Ve to Vi2 (X d 52d
) ToTtand T2pri HT+
& Viagsa Pt 260v ‘
MEE) 63V oA} From
sec, primary Sba
e ~=
® primary T2
- Heater
- - transfcr;ner
00V BmA ~ screened in
transtormen sec. A Y mu-metal bax)
(screened in P
mu-metai box} «
300y 100mA @ cas(P) caq @) To Vi3
VR? =
o reon
= RE1
N Tc3e N\ . \/
D oy pl
J 900VSMA 6328 s °© ©
ll\ sec, y L4
S cal| 7] s
MC) :j ®
ca2 3/ /
Support for CRT base ;e-av toheaters of VitoVe(Y) HT+ 300V Front of instrument

Fig. 20—The wiring of the power deck (see Fig. 13 for the dimensions).

for good results, since the required capacitance is
about 3 pF.

For the best possible results a pulse generator
is needed, and it should generate pulses of rise
time less than 40us. If such is available, apply
the pulse to the Y-amplifier, the pre-pulse sync
to the sync terminal and select external sync.
Adjust sync control to obtain a steady trace.

Adjust the trimmer capacitors in turn until the
cleanest possible leading edge and trailing edge
are obtamed on the pulse. Serious malad)ustmem
will cause loss of steepness on the rising and fall-
ing parts of the pulse, and apparent * ringing ”
on the pulse front, or brightening of the trace at
odd spots on the leading
or trailing edges. It will
not necessarily be pos-
sible to remove all of
these spots completely
unless the pulse gen-
erator is guaranteed not
to degrade the wave-
fronts at all, and it is
of course vital to ensure
that the pulse generator

output is properly
matched to its cable
and that the cable is

properly terminated at
the Y-amplifier input.
The best adjustment
will be easy to find, and
if it is found that more
than about S5pF is
needed something is
wrong somewhere.

If a pulse generator is
not available a substi-
tute good enough for
this adjustment can be
arranged with a thyra-
tron; a suggested circuit
shown in Fig. 21.

VR3
250k

\

2

Fig. 21—A substitute for
the pulse generator.

VR1 controls the frequency chiefly, and VR3
the amplitude, while VR2 varies the rise time of
the fly-back, which 1s the interesting part of the
waveform. R2 should not be reduced below 100
because even small capacitors give rise to huge
currents through the thyratron when flyback
occurs and this current needs to be limited to
give reasonable valve life. All connections should
be kept very short to minimise inductive effects,
as the frequency spectrum generated on flyback
extends well beyond 1,000 Mc/s.

4 Setting up the Marker Oscillator

The chassis and the screening can will have
been drilled for access to the cores of 1.1 and 1.2,
which are mounted on the same former as men-
tioned previously.

The switch S2 should be set to the lus range
and ten minutes allowed for warming-up.

Select one of the three highest time-base speed
ranges by means of Sl1, and adjust the brightness
control so that a row of markers appears on the
tube face. Use focus and astigmatism controls as
necessary. Apply the output of a signal generator,
set to 1 Mc/s precisely, to the Y input, and adjust
sync and attenuator controls, and time-base speed
control, to obtain a steady trace, with three or
more sine-waves displayed. Adjust the core of
L1 until a marker dot-appears at the same point
on each wave. If abdut 20 waves are displayed it
can readily be seen whether the line of marker
dots is parallel with the base line of the display.

The same process is repeated, using a lower
time-base speed, for display of the 10us markers.
The signal generator input should be at 1100kc/s.
If the signal generator does not go as low as this,
set to 200kc/s and see that a marker dot appears
on alternate sine waves.

If no signal generator is available, stray radia-
tion can be picked up on a domestic receiver
tuned to 1 Mc/s or the long-wave Light Pro-

~—continued on page 45
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"Your
:Pr-oblems

October, 1963

Solved

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying surplus equip-
L ment. We cannot supply alternative details for constructional
articles which appear in these pages. WE CANNOT UNDER-
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 42 must be attached to all Queries, and a

stamped and addressed envelope must be enclosed.

R.G.D. DEEP I7C

Quite suddenly the whole set went dead; no
sound, vision or timebase whistle,

I have since restored the sound by replacement
of the EB91 detector and limiter valve. The time-
base whistle is also present once more but the
screen remains blank apart from a white line
across the centre of the screen, about fin. in
width.

I have changed the PY81, the PL81 and the
PCF80 line oscillator but have not corrected the
fauit. The height control has no effect on the white
line.—J. Obress (Ipswich, Suffolk).

The trouble lies in the frame timebase. You
should check the PCL82 in the centre of the
chassis under the tube, its associated components,
and voltages to pins 6, 7 and 1, etc.

PETO SCOTT 1719T

Previous to the complete loss of picture on this
set, the frame hold control had to be turned fully
clockwise to keep the picture relatively free from
rolling. Also the linearity control had to be fully
advanced and a dark 1}in. wide strip which had
appeared at the bottom of the screen, was not
affected by adjustment of R52.

A faint “ click ” was all that preceded the com-
plete disappearance of the picture. The line
whistle and e.h.t. are both still present. Increasing
the brilliance only produces a faint blur on the
screen.

I have substituted V6 with V10 and V17 with
V19, but without success. I have also checked
all components associated with these valves but
all were in order.—N. Colville (London, S.E.24).

You do not say whether or not the EY86 lights
normally. If it does, the e.ht. and line time-
base can be cleared of suspicion, the attention then

being directed to the tube base voltage, setting of
the ion trap magnet etc. If however, the EY86
is not glowing properly, check the boost line
0-254F capacitor, width components, etc.

The original frame timebase trouble was pre-
sumably caused by V10 and (or in addition) R47,
but C48 and R57 should also be checked.

ALBA T866

The fault occurs on sound only and takes the
form of a buzz or hum superimposed on the sound,
with accompanying distortion. The fault is inter-
mittent and is not affected by alteration of the
volume control except that at low volume setting
it worsens. The fault appears on both Bands and
can sometimes be cured temporarily by changing
the Band selector switch. However, alteration of
of the preset channel tuning controls has no effect.
Another temporary cure is to turn the volume
control quickly to its maximum and then back to
normal.

The first attempt at a permanent cure was the
replacement of the sound detector valve, but this
had no more effect than the replacement of the
PCLS82 sound output valve which was next tried.
1 obtained from the manufacturers a plug-in ex-
change amplifier panel which I inserted in the
set with the original valves. Again, however, no
better results were obtained and the final attempt
of changing the PCF86 tuner valve also drew a
blank.—W. A. Toner (Belfast, 6).

We notice that your letter makes no mention of
the EF80 sound i.f. amplifier (try interchanging
this valve—V3—with V6, the vision i.f. valve).

If this makes no difference, concentrate on the
sound circuit components which are not on the
panel. This includes the volume control (check
goodness of chassis or earthing connections), out-
put transformer and C56 (50uF) which could well
be at fault. Check the connections and earthing
of these components.
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“SABRINA”

STILL WELL IN
FRONT

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

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

COMPLETELY REBUILT C.R. TUBES
ALL TYPES

12" now ... ... £5.0.00 For
14" to |7" now ... ... £5.10.0 »Single
21" now ... ... £8. 0.0 ] Tubes

ALL C.W.0.—TRADE SUPPLIED

Special Bonus Scheme for Service
Engineers—Reducing to:

12"—8716; 147/17"—9716; 21"—14716
FREE Pass. transit & Ins. anywhere in British
Isles or N. lreland (12 months’ guarantee).

Electron Works, North Bar
BANBURY, OXON
Telephone 2390

TELEVISION TUBES

REGUNNED. Guaranteed | Year} TESTED Service

lin. 17in. 15, 14 and 12in 3 Tubes. GSatisfactiodn

uaranteed.

99/6  79/6 69/6 1 1573624 14KP4

Ins. and Carr. 1076, Add 10/-refundable “141,121,31/74

on OLD TUBE. 110° Tubes in Stock.] and others. Carr. 5/-,
14 INCH

£7.10.0 £11.10.0

How do we sell at
this low price?
Sets are ex Rental.

written Already well main-
Guarantee. i
F tained. Ve regun
art Exchange tubes ourselves
allowance s ‘

VYalves and Parts
are manufacturers’
surpluses. All sets
have a written
guarantee covering

Legs 39/6 per set.
Shown working all
channels in Shop.
Personal collection
advised.

tube, valves and
IIT" C;a';: all components.
I7'm. o Only Duke’s can
Mk A6 offer_this.
VALVES 9d. each. 40—£1; VOLUME CONTROL S/W,
Thousands of Valves available| with side knob. Miniature

PP. on |—4 6d., 12 1.

transistor type. 2/- each. 12 for
LATEST LIST (stamps only).

20/-. Post on one, 6d., 12—1/6.
STANDARD JACK

TELEPHONE

L 176 P Free.
Hanosers 1516 | SOCKETs e
G.P.O. standard pat- SPEEKERS
tern. House to Work-
srf:'gp. garage, inter- . 719 eacn
office, etc. Works off . N :
any small battery, 6in,, 8in., 7in. x

4in. Money back
guaranteed,
Other sizes, few
only. Ex. mfd. salvage. P.P. 2/3

EXTENSION

SPEAKERS I9,9
2-tone covered cabinet, 6in.
PM speakers, switch and flex.
|deal for kitchen, sick-room,
etc. 3.

P. & P. 4/6.

DUKE&Co(London) Ltd

621/3 ROMFORD RD.
MANOR PARK, E.I2
ILFord 6001/3
Liverpool S¢. Stn. to Manor Park
only 1Q mins.

PRACTICAL TELEVISION 39

ounild your
oW

Learn-as-you-build
the 1CS way—it’s easier!

YOU BUILD YOUR OWN SETS

You build your own 5-valve radio receiver, portable
transistor (or A.F. Amplifier, signal generator and
vour own high-quality multi-meter. All under
expert tuition! In this way you master the practical
side of radio, quickly and easily—in your own
home, in your own time., The course booklets
are packed with heipful, easy-to-follow illustrations.

YOU MASTER THE THEORY OF RADIO

With your own home laboratory you carry out
experiments and learn the theory of radio and
electronics. This practical 1CS course is the surest
way to become a radio expert. To ensure this
all lessons ure set out in simple €asy-to-understand
terrms.

YOU GET THESE FREE KITS

With the ICS Complete Radio Construc-
tion Diploma Course you get six kits—
including instruments, tools, testing
units and all the parts for your own equipment. And your 1S
instruction manuals become a personal “library”, yours tu
constant reference.

FREE! 1CS brochure on radio courses. For your copy |
post this coupon today, to 1

1CS (Dept. 161), Intertext House, Parkgate Rd., London, SW 1l |

)
|
]
!
| NAME
| ADDRESS I
|
[]

AGE 10.63 )

INTERMATIONAL CORRESPOMDENCE SCHOOLS

Member of the Association of British Correspondence Colleges.
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LAWSON

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

00T

7571

LIGHT
OUTPUT

SOt

251

PRACTICAL TELEVISION

DIRECT REPLACEMENT
TELEVISION TUBES

SIMILAR TUBE REBUILT
OR REGUNNED BUT NOT
RESCREENED

BRILLIANCE CONTROL ——

EXPRESS PASSENGER TRAIN SERVICE

October 1963

12 MONTHS’ FULL REPLACEMENT
GUARANTEE

DESIGNED FOR
PERFORMANCE

The Modern Lawson television tubes are specially designed to give
all types of rtelevision set very much improved performance.
Their new silver activatred screens are much brighter with berrer
contrast, exclusive “‘microfine” controlled thickness aluminising
gives 50%, more light output (superb daylight viewing). New
small anode aperture electron guns by Mullard, Mazda, G.E.C.,
Brimar, E.E., Cossor, etc., ensure needle sharp definition and
focus, and s‘zlzcon vacuum pumping plus depth formed cathodes
give very long life. Each tube is 100% BRAND NEW (glass
excepted), and Lawson are the only tubes guaranteed to be exact
replacement for the original tube, ensuring complete accuracv
and efficiency.

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

Our service is countrywide and whether you live in 12" —_— £4.10.0 C.0.D. or C.W.O.
the Outer Hebrides, or at No. 10, we can guarantee " o B Ve
the tastest and finest CRT service in Great Britain. 14 —_— £5. 5.0 10/-
Full fitting instructions with every tube. 15 - 17" p— £5.15.0
21" — £7.10.0 Gladly re‘unded

LAWSON TUBES LTD.

Tel. 210)

2 PEACHFIELD CLOSE, MALYERN WELLS,

if you wish to return

Delivered Free in London Postal Districts
your oid tube

WORCESTERSHIRE CARR. and INS. 7/6 (excepting 127)
—y -+ r N A r Ay A
VAI ‘] II:S SAME DAY SERVICE jBsc - 1TV - F.M. AERIALS
] BRBC (BAND 1. Tele-
NEW! TESTED! GUARANTEED! gcopic (01t 21 xuet i
SETS 1RS. 1S5 1T4. 384, 8V4, DAFOL le DK91 DLBZ. DL.EM ., set oHlor 17/- 1TV (BAND 3, 3 He
DAY, DF96, DK96, DLI6 . r 25/6 ment loit array, 25/-
Klement, . g.la/ 35 1
1A7GT - | 6SNTGT AZ1 %8 PCY5 9/- | U52 4/3 mounting, ement, 35/-.
105 £l | AT 89 | A% - PCIT &8 | UTB 4/ 5 Element! 45/~ '
145GT  8/6 | 6V6G  3/11 | CL33 9/6 peess  6/3 | Uldl 11/~ COMBINED u BCrEIY
INSGT 8/9 | 6V6GT 6/6 | CYl  12/6 PCC8y 76 | Uzl 8 Loft 1+3, 41/3: 1+5, 48/€.,
1R 5/ | BX4 4/- | Cyal 5/9 PCC49 B/~ | U282 14/8 Wall mounting 1+3. 56/3:
185 4/- | 6X5GT 6/9 | DAC32 8/6 PCRE8D - 5/9 | U291 9/~ 1+5, 63/9. Chimney 1+C.
1T4 3/- | 6/30L2 8/6 | DAF91 4/« PCF82  6/9 | U301 12/8 §3/9: 1+5, 71/3.
3435 8/9 | 1B7 8/- | DAF96 6/6 PCF84 11/9 | U8 18/- N ; P
31 /9 | 1C5 7/9 | DCCY0  6/9 PCF36 8/~ UABCB0 5/9 F.M. (BAND 2, Loft S/D. 12/6; “H".
354 5/- | 7C6 7/8 | DF33 8/9 PCcL82 713 UAF42 8/- | |30/-. 3 Element, 52/8. External units
3V4 5/9 | TH7 5/9 | DF91 3/- PCL83 9/- UBCil 6/1 available. Coax. cable 8d. yd. oax.
5U4G 4/6 | 787 9/- | DF96 6/6 PCL84 5i- UBF8) 7/ plugs 1/3. C.W.0. or C.0.D. P.P. 3i-,
5Y3GT  &/- | 7Y4 6/- | DHT6 4/3 PCL85 8/6 | UBF83 7/ Send 6d. stamps for illustrated iists.
574G 8/9 | 10C1 9/6 | DH77 4/9 PEN4DD URL21 13/ Band IV 625 line Aerials also available.
JA8G  6/9 | 10C2 13/~ | DK32  9/- 19/6 | Uco2  %/6|{ K.V.A. ELECTRONICS (Depe. P.1.)
6ALS5 2/- | 10LD11 10/9 | DK91  5/- PENA4 11/8 | UCC8t 9/ CRO. 2527
8AMSE /3 | 12AT6  4/9 | DK92 6/9 PEN36C 8/- | UCC85 8/ .
B8AQ5 8/- | 12AT7 4/3 | DK98 Ti- PL38 8/9 UCF80 10/ 33, Godstone Road, Kenley, Surrey.
SE g0 mu w3 e fe | pons
i ; 12K7GT 3/3 DLS2  B/- pLes g;g UCL2 1%5 Now in a new 4th Edition . ..
6BG6G 13/ 12K8GT 8/ DLg4 5/9
6BH6 DL96 PX4 9/- Ur4l bl
éB'l}xs ; 12Q7GT :l EAECgO Sglﬁ g%%g 89/(6 8]}:‘2? é; TELEVISION
6CD6G 28/ NBGGG 13/8 AF4 /- - 5 [
6F1 L1 15/~ | EBS] 21- PY33 10/~ L4t 10/
e dRlBe sl ben 4 mb v un g ENGINEERS
6F14 14/9
88 B8 | Blier 8F | Eavi0 73 ry a6 | i 73 | IPOCKET BOOK
1G 5 C
&I 3 Fii 10/~ | EBL2L /3 byss /9 | UY2l 11f| Ed. by J. P. Hawker.
GgggT ; onLD 11(())/123 ggg;ﬁ’ 7/6 e ise | ovat 308 a fulty-revised 4th edition. The section or
616G / 30PL13 10/6 213 TH 16/~ | VP4B 9/6 | basic circuitry has been considerably expan-
aL.D20 / =S AE ECC82 4/9 U22 8/~ | vPal 5/- | ded including 625-line and U.H.F. tuners.
6P25 7 BLEGT /9 ECCB3 /- 8%3 1-35' W76 44- | All data sections have been brought up-to-
oP28 18 | 3574GT 4/11 %gggg 95; U2 8. | W 2/6 | date and that on transistorised receivers
FglGT ‘; 50L6GT 7/- ’7/- N18 e U47 2/9 W723 14/- | has been extend_ed. An 'invaluable. work for
6SLTGT b/ AC/TH1 19/8 ECF82 79 N37 10/~ | US0 4/8 VALE 3/3 | all concerned with repair and maintenance
Post 6d. per valve | 286 pages, 158 iliustrations.
I‘EADEBS “AD10 extra. 12s. 6d. FROM ALL BOOKSELLERS.
ARSIl | i o et
., Tower House,
24 COLBERG PLACE, STAMFORD HILL Ax;r;aé‘.sclfoédé X008 o | Southampton Street, London, W.C.2,
LONDON N.16 STA. 4587 extra. NEWNES

www americanradiohistorv com



www.americanradiohistory.com

October, 1963

BUSH Tv 53

The fault in this set Les with the eh.t. When-
ever the set is switched on, the screen remains
blapk and the sound is “ warbled ”. I can restore
correct e.ht. by disconnecting the line deflector
co.ls. With the deflector coils in circuit, I can
dr;\l;v only a very small spark fiom the final anode
lead,

I replaced the EY51 and a PCC82 which was
found to be faulty. All other valves checked o.k.
—Herbert Graham (Belfast, 13). a

You should replace the 0.1xF boost line capacitor
under the right side chassis. Trace the front end
lead from the scan coils to it, where it joins with
a 100k} resistor at one end and a 12{) resistor at
the other. v

MASTERADIO ToI7

Could you please tell me if this set can be con-
verted to receive ITV transmiss.ons, and if so,
whic)h tuner must I obtain?—N. Innes (Dysart,
Fife). '

A tuner is not generally available for this model
but one can be wired into. the circuit. This will
require a separate heater transformer for the tuner
valves. The first 10F1 valve in the set should
be removed and a, 220 resistor (3W) connected
in place of the heater across tags 1 and 8 on the
holder.

The triode section of the 10Cl1 frequency
changer should be disconnected and the pentode
secrion should be used as a low-gain 1Lf. ampli-
fier. The grid (pin 6) should be disconnected and
a 100} resistor connected batween it and chassis.
The tuner signal i.f. should be applied to thar grid
(inner conductor of the tuner output cable) and
chassis (outer conductor). The inner conductor
should be connected in series with an 0-001uF
capacitor.

The sound if. is 23-25Mc/s and the vision if.
19-75Mc/s, so & tuner capable of giving these if.s
is essential.

SOBELL TIvI

I am unable to obtain a raster or any illumina-
tion on the screen of this receiver. I have recently
changed the MW43-64 c.r.t. and the V8 (PLS81),
V9 (EY51) and V10 (PY81). As far as I can, I
have checked that all valves are funct/oning as
normal and that the e.h.t. transformer is in work-
ing order.

By removing the final anode connection of the
c.r.t. and testing, satisfactorily, for a spark, I have
assumed that e.h.t. is present.—H. Bray (Ascot,
Berkshire). .

Check the setting of the ion trap magnet on
the tube neck. Adjust this for maximum screen
illumination—with the brightness control advanced
two-thirds of its travel—by moving the magnet up
and down the tube neck while, at the same time,
rotating it. .

If illumination still cannot be obtained. suspect
trouble in the tube biasing circuits. Check the
brightness control and the video amplifier stage.
Ensure that the tube grid can be reduced to about
5 to 10V negative with respect to cathode with the
brightness control turned fully clockwise.

PRACTICAL TELEVISION 41

EKCO TIié4

1 wish to replace the c.r.t. in this set and
I wonder if you could let me kpow the correct
procedure for tae operation?>—H. Bourne (London,
N.E.10).

First unplug all connecting leads between the
tubez cradle and chassis. Then remove the chassis.

Turn the set upside down and release the tube
cradle and take off the perspex mask and rubber
dust seal. Unclamp the tube bowl, and withdraw
the rube from the cradle, noting the position of
the e.h.t. connector and the sense of the scan-
coils.

Reassemble in the reverse order.

COSSOR 921

This set has developed a line timebase fault.
The screen shows two pictures; one super.mposed
on the other. o

Any adjustment to the line hold control causes
the picture to break up, and the Lne linearity
control has no effect whatsoever.

I have changed V7, V8 and V9 without curing
the fault.—R. F. Tolley (Wildoen, Stourport-on-
Severn, Worcestershire).

The symptoms denote a high line oscillator
speed, and this is usually due to faulty line block-
ing oscillator transformer.

REGENTONE 173

Recently the picture brightness on this set
decreased on both BBC and ITA and the contrast
control had to be advanced to make the picture
viewable. Now, however, the fault has worsened
and the picture is hard]y visible at all.

1 have tested by substitution the PCF80, the
EB91 and the EF80’s, but the fault remains.—
D.. M. Flatters (Norbreck, Blackpool, Lancashire).

You should check that the ion trap magnet on
the neck of the c.r.t. is set for maximum brightness
of picture. This can be adjusted by rotating the
magnet and moving it to and fro along the tube
neck, while observing the screen with the bright-
ness control two-thirds on. If this does not
improve the brightness, yet the picture (as dim as
it is) is in good focus, the tube may be low
emission.

BAIRD C5621

The line hold control on this set will not keep
the picture steady as at the sl'ghtest adjustment
the screen becomes a mass of lines. Occasionally
I can get a fair picture, but this does not last
more than a few moments before the top of the
picture shifts, followed by a complete break up
once more.

1 have replaced a number of suspect valves and
checked the rest by substitution.——A. C. Street
(London, S.E.14).

You should check the 300pF capacitor to pin
5 of the 20P4, the 68k(} resistor from pin 2 of the
lOICZ and the 100k() resistor to pin 5 of the same
valve, '

Check the 10kQ hold control and series 6800
resistor if necessary; also the 2uF electrolytic
capacitor.
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MURPHY V470

I have recently moved from Hampshire to my
present address -and I have bought a set of new
coils to enable this set to receive BBC and ITA
programmes which are on channels 1 and 9 in
this area. Could you please supply the details for
fitting the coils?—W. L. Crocker {Marlow, Buck-
inghamshire).

Disconnect the set from the mains and remove
the small card panel on the back beside the aerial
and the curved tuner cover inside.

Remove the present BBC and ITA coils and fit
the new ones in their place. Replace the covers,
connect the supply and aerial, and tune the coils
from beneath the cabinet via the small hole and
using a plastic trimming tool.

PYE 11T

I wish to replace the tube in this set and I
would like to know if the MW43-80 can be sub-
stituted for the MW43-64 which is the set’s
original c.r.t?—H. Goodlad (Sheffield, Yorkshire).

We would inform you that the MW43-80 will
not replace the MW43-69. The scanning angle is
diffefent and the neck much shorter.

October, 1963
FERGUSON 992T

Both picture and raster are absent on this set,
and the sound, although present, is not as strong
as normal. The contrast control affects the sound
but the screen remains completely blank.—DP. V.
Groom (Bintree, Dereham, Norfolk).

You should suspect lack of e.h.t. voltage on the
final anode of the tube. If the line whistle is weak
and the PL81 gets very hot, suspect shorting turns
in the line output transformer.

BUSH TV 86

I recently fitted a new LWI15 rectifier to this
set and I now find that the picture is somewhat
extended at the top.

No adjustments to height, width and frame
Lnearity controls affect the picture.—QO. Green-
wood (Skewen, Neath, Glamorgan).

There is a top linearity preset control on these
receivers, but if alteration of this does not help
matters, change the PCL82 (top right) frame out-
put valve and its 360} cathode bias resistor and
100uF cathode electrolytic capacitor.

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

An experimenter was called in by a friend to
clear a sound distortion fault, on a five year
old set, which had been developing graduallv
for some time. The distortion was found to be
present at al] settings of the volume control while
the picture was perfect in all ways.

Having had quite a bit of experience on the
servicing of broadcast receivers for this kind of
trouble, the experimenter immediately suspected
poor insulation in the a.f. coupling capacitor 1o the
control grid of the sound output valve. This was
proved to be in perfect condirion. Subsequently
both the valve itself and the grid bias were proved
to be normal, and there was little doubt thar the
a.f. amplifier stage, being fed from the sound
detector, was operating quite satisfactorily.

What was the most likely cause of this trouble,
and what method could be adopted to prove the
diagnosis?

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

SOLUTION TO TEST CASE 10

(Page 571 last month)

One of the biggest single troubles of disturbed
interlace is the shattering surge of current which is
induced into the frame oscillator circuits during the

-11

line fiyback. On most modern sets, various artifices
are employed to prevent the line pulses getting
back into the generator, while adequate decoupling
and the use of large value electrolytic capacitors
avoids the h.t. voltage applied to the frame circuits,
jumping t00 much when the line flyback occurs.

Nevertheless, a great amount of unwanted
coupling between the line output stage and the
frame oscillator or generator can take place if the
screen or cage around the line output transformer
and associated valves is insecurely clamped to the
metal chassis after a servicing operation. Many
cases of poor interlace are traced to this trouble,

Badly misplaced wires from the line output
transformer to the various other parts of the circuit
can also result in the symptom, particularly if leads
carrying heavy line pulse current are routed around
the frame oscillator circuits.

The experimenter who discovered that the ‘inter-
lace performance was bad after replacing the line
output transformer should have given extra special
attention to these points, particularly since the
interlacing was very good before the repair.

IQUERIES COUPONII

This coupon is available until OCTOLER 22nd, 1963, and I
must accompany all Queries sent in accordance with the
| notice on page 33. . ]

1 PRACTICAL TELEVISION, OCTOBER, 1963 1
1

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

{A/sta), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY

. LTD. East Africa: EAST AFRICAN STANDARD LTD. Subscrip-

tion rate including postage for one year: To any part of the World £1.9.0.
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D. & B. TELEVISION

(WIMBLEDON) LIMITED. PHONE: CHE 3955

131 & 131a, KINGSTON ROAD,
SOUTH WIMBLEDON, LONDON, 5.W.18.

“COMPARE QUR PRICES WI1T8 ANY OTRERS”
For the FINENT BERVICE In the COUNTRY. We are open from 9 a.m. to

6 p.m.—1 p.m. on WEDNESDAYS. For auy informatiou or problems you have
call or phiohe, we are always pleased to belp,

LINE OUTPUT TRANSFORMERS AND SCAN
COIL SPECIALISTS
ALL TYPES IN STOCK. Sec Previows Lists or send $.4.E. Enquiries.

FERGUSON 992—994—996—99S L.O.P.T.s. BRAND NEW 27/6 each. P.P. 8/-

PYE SCAN COILS znd L.O.P.T.s. V4 VT4, V7, VT7. Used part In perfect
working order 28f- ¢ach. P.P. 3/6.

$0° SCAN COILS BRAND NEW, 12/6 per pair.
110° SCAN COILS. 15/- per pair. P.P. 8/,

MISCELLANEOUS SURPLUS L.O. NEW £1.0.0 each. P.P. 3/
ﬁl.g.E;?/é.LL TURRET TUNERS. 38 Mc/s. Ex. Equipment. Perfect, 25/- each.

P.P. 3/,

CYIE.D:?/N AND BRAY HEAD TURRET TUNERS, 38 Mc/s. 10/~ each.
| 3% SO 1IN

SURPLUR AND RECONDS C.R. TUBES 12in. 25/-, 14in. 48/e, 17in. 85/-.
All Guaranteed. Carriage 25/- extra.

MAINS DROPPERS, modern flat type, 1/9 each. P.P, éd.

RURPLUS MAINS DROPPERS. Round.. 100 obms, 420 obms, 110 chma.
Tapped 200 V., 234 V., 250 V. (Brand New) 1/6 each, P.P. 84,

EDGE TYPE PRE-SET POTS. 500 K., 1 meg., 100 K, 350 K., 2 meg,
9d. each. Unpused. P.P. 3d.

48 Mc/s, NEW CEANNEL COILS, 1/8 palr, most channels.

VALVES CHEAPEST IN THE COUNTRY, SEND
FOR LISTS, S.A.E. PLEASE
GLASS RADIO DIALS. Long and Medium Wave. 1/6 each. P.P. 8d,

RADIO DIALS, V.H.F. PERBPEX Volume Tone Tuning, sultable for car
radivs (new), 1f« each, P.P. 6d.

RADIO DIALS. Loug and Medlum Wave. Approx. 2iin. diameter. Printed
Bluck/Red on Goid. 6d. each. PP, 3d.

PERSPEX DIALS. Direct Drive Type. Black/Red on Goid. 1/8 each. P.P. 3d.
CO-AXIAL BOCKETS ON PANEL. NEW. 64, each. P.P. 8d.
M.E8. NEW DIAL LAMY HOLDERS, 8d. each.

E.H.T. LEADS, complete with Cavity Clip, 63, each. P.P, 3d.
P.P. 3a,

SLOW MOTION INDICATOR BPRINGS. 1/~ each,

IAG BTRIPS (17). 64, each,

W‘E CAN ALSO BUPPLY ALL TYPES OF NEW AND USED L.O.P.T.s. 6CAN
COILS AND T.v. SPARES FOR ALL MAKES AND MODELS. SEND B.A.E.
FOR YOUR REQUIREMENTS FOR RETURN POST QUOTATION.
TRANSISTOR RADIO CABINETS. Two/Tone. Very attractive. 2 sizes,
54 x 4% x 1jlu. or B} 1 8% 1 13in., will take 2} x Sin, Speakers. ONLY 6/8 each.
J3N S

J-

RADIO CABINETS. Finished in Grey covering, 13 x 7t x 6in, Very moart,
10/~ each. P.P. 4/~

REPLACEMENT RECORD PLAYER MOTORS. Tapped. 200V, 230V., 250V,
12/6 each, P.P, 3/-,

SERVICE SHEETS
Although we are new in this fleld, we can now supply almos! any service shee
Jrom stock. And if not we will get it for you. Radio and 7.¥. 4/~ ecack. P.P. 3d.
THESE AND MANY MORE BARGAINS ALWAYS AVAILABLE.
CALLERS ALWAYS WELCOME.
WE ARE PLEASED TO A8S8IST WITH ALL YOUR PROBLEMS!

NOTHING I8 TOO MUCH, IF WE TIAVE NOT GOT WHAT YOU WANT,
WE'LL DO OUR BEST TO GET IT.

TERMS: $.A.E., ALL ENQUIRIES C.W.0.. 0.0.D. §/- EXTRA,
POBTAGE ON VALVES 6. EACH.
SATISFACTION ASSURED.

RETURN POST SERVICE (SUBJECT TO STOCK).

TELEVISION 43

Build younr
oWwn

Learn-as-you-build
the ICS way—it’s easier!

YOU BUILD YOUR OWN SETS

You build your own portable transistor receiver (or
A_F. Amplifier), 5-valve radio receiver, signal genera-
tor and your own high-quality multimeter. All under
expert tuition! In this way you master the practical
side of radio, quickly and easily—in your own
home, in your own tlime. The course booklets
are packed with helpful, easy-to-follow illustrations.

YOU MASTER THE THEORY OF RADIO

With your own home laboratory you carry out
experiments and learn the theory of radio and
electronics. This practical ICS course is the surest
way to become a radio expert. To ensure this
all lessons are set out in simple easy-to-understand
terms.

YOU GET THESE FREE KITS

With the ICS Complete Radio Construction Diploma Course
you get six kits—inciuding instruments, tools, testing units and
all the parts for your own equipment. And your ICS instruction
manuals become a personal “library’’ yours for constant reference.

! FR_EE! ICS brochure on radio courses. For your copy :
l post this coupon today, to |
|

1CS (Dept. 162) Intertext House, Parkgate Rd.,London, SW11.

|

| NaME . !
I

| ADDRESS !

}

' AGE.. 10.63

INTERNATIONAL CORRESPOMDENCE SCHOOLS -

Member of the Association of British Correspondence Colleges.
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Brand new, individually EL‘“ lg;- :’t"‘: g;g 21/;5 SV G 8/-‘I.
i - Y 5
checked and guaranteed HVR2  8fe Py 6)- o)
V A L E S 3 7l- 4/-
3/8
AC/HL 4/8{ DLY2  5/- ° ; 2/
ACIPY /- | DLYS 3/- 5111 6/-
ARB 5/- | Lrsi /- s 1/8
ARP3  §j- 7l 9/ 30 5/
ARP4  8/6 | DLSI9 15/- 30C15 104~ ¢ 50/
ARPIZ 2/6 | ES0F 25/ 6 8 30F5  8/8 4f-
ARP2lL 5/- | E1l48  2/8 KTwWs1 5/6 JPLL 9/ 15{-
ARP24 3/6 | E1232  9/- KTWG2 6/6 0019 11)- 9)-
ARP34 4/ | El1415 30/- KTZ41  6/- iopu 10/6 5/-
ARTPl 6/- | E2134 18/- KT/Z63  6/- 30
ATP4 2/3 | EASO 1/8 LP2  10/-
ATP7  5/8 | EATS  7/- M3100 9/~ 5P2 7 2 3/8
AU7  50/- | EABUS0 8/3 M8142 12/ SK7GT 4/8 | 11E3 17/
B34 10/- | EACSL 3/8 MBI90  5/- 6K3UG 5/- [ 1246 g/
B384 47/6 | EAF42  B)- MHi  8/8 omu'r 8/3| 12AH7 _5/-
BT45 15/- | B34 1/6 ML 4/ 12AHY 11)- |38
BT9B 20/- | EB9L  §)- ML6 8-
BT19 25/- | EBU33 6/« MS/PEN 6/-
BT35 25/- | EBC4L 79 N78 124~
BTH3 35/- [ KBCYO 5/~ NuT2 10/
cesl 2{- | EBF0 7/6 o3 /-
cic 8- | EBF39 %/9
CL33 8- | ECT0 5/-
Cv7l  8/- | EC53 12/6
CVi7T_ 6/ | EC90  20/-
CvV102 1j- | EC91 3/
CV103 4/- | ECCBL  4/6
CV264 12/8 | ECC82  4/6
CV40l4 7/- | ECCR3  8/- GG
CV4015 5/- | BCUst /- 617 5/-
CV4025 10/~ | ECC85 8/« ot 206
CV4046 40/- | ECCol  4)- GBad b/8
CY3l 8/~ | ECF<0 7/9 GBE6  5/3
Dl 1/6 | ECF82  7/9 GBRT  12/-
Dil  3/3 | ECH3  8/- i GBWG 9/ 2347
D77 4{3 | ECU42 9/8 Floi)ﬂ 5/- 123K7GT
DA30 12/6 | ECHSL 7/- | Fi606l 5/- 3/-
DAF70 7/-| ECL80 8/6 | F/6063 4/- 198X7GT
DAF98 7/- | ECL82 8/- | FW4/500 8/8 5/
DD4l  4/- | ECL83 10/- 129R7  B/- |36
DET5 8- | ECL86 11/« 3HNT b
DET20 2/ | EFss  3/6 GUSGT of6 | 12Y+  2/-
DFOL 3/~ prae 4. VG 4f- | MLT 7). | 446
Fo2 8- | poy o 3K 6V6UT 6/-115D  8/-1705A  15/- 19005 /8
DF9s - 1/’; ;
DK$2 /- | EF50 2 V2023 13/8 334 5/~
DE96  7/- | EF54  8/3 | NL23DD 5/~ | P¥32 98] VMP1G 12/-| 3V 8/- P-C- RADIO LTD.
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. All UK, orders below 170 GOLDHAWK ROAD, W.I2

#LP. & P. 1/; over £1, 2/- over £3 I', & P. free. C.0.D. 3/6 extra. Overseas

Open Y a.m. — 5.30 p.m.

Except Thursdays 9 a.m. — 1

Postage
p.m.

extra at cost.

Shepherd's Bush 4946

ALL TELEVISION, TAPE RECORDER
& RADIO COMPONENTS SUPPLIED

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

PHILIPS 1768,2168, STELLA 8617,8917 etc, 90/- ) ALSO L.0.T.s

MURPHY 240/250 55/, 280, 310, 410 etc.... 59/- Available for
EKCO T164 to 328 (U25 types) 55/-. (U26 Alba  Merconi
.57/~ | Bush  Pam
\FERRANTI TIOOl to I023 e(c (U25 types) 55' Cossor Filot
(U26 types).. Deeea F.G.D.
FERGUSON 306 to 606 etc., ‘PHILCO IOOO Defiant 1 egeatn.
67'6 | G.E.C. Sobell
PYE v4 V7, VI4, VTI7, CTM|7 etc.. 53| KB Ultea
HMYV 1840 to 1854 60/-. 1865 to I92l ..67'6 1nvicta Ete.

Postage & Packing for above L.O.T.s 3/6, C.O.D. 2/6 extra.
% Also available for all sets #
SCAN COILS. Frame output transformers, line and frame oscil-
lator trans. width/linearity coils, sound output trans., mains trans.,
control knobs, electrolytics. Rectifiers, dual vol. controls, tuners, ecc.
C.R.T.s—Rebuilt with new guns by long est. Nat. Co. Gtd. 12 mths.

MULLARD, MAZDA, BRIMAR, EMISCOPE I4in. £4 7 6 Plus
MULLARD, MAZDA, BRIMAR, EMISCOPE 17in. £4 0 O Carr
MULLARD, MAZDA, BRIMAR, 2lin................ £6 10 0 10/
TAPE RECORDER/CHANGER SPARES. Drive belts, heads,

pulleys, motors, styli, etc,, for most British and some (orengn makes.
SPECIAL OFFER. Rexine covered tape recorder cabinet, size
134 x 12 x 8in., I5/-, plus postage and packing 5/-.

TUNER UNITS. Fireball, incremental and turret types—
replacement service available.

STANDARD COMPONENTS. Resistors, Capacitors, Flectro-~
lytics, Drive Cord, Pilot Lamps, Yol. Controls, Presets, lon Traps.
SALVAGED COMPONENTS. Large selection available includ-
. ing tuner units, loudspeakers, transformers, valves, etc.

CAR ALARM. Complete fool proof, easy to fit unit 5%/6, p.p. 2/6.
Your enquiries welcome, prices by return; or prompt despatch C.0.D.

MANOR SUPPLIES

64 Golders Manor Drive, London, N.W.11
Tel. STO 5667 SPE 4032 (8.30-10 p.m.)

YOUR CAREER
RADIO P

Big opportunities and big money await the qualified
man in every field of Electronics today—both in the
U.K. and throughoul the world., We offer the finest
honie study training for all subjects in l”lle, telmmon,
& \S

etc., especually tor the Cl GUILT

(lechnluum Certificates); the Grad. Brit. I.R. ad
the Radio Amateur’s Licence; P.M.G. Certificates: the
R.T.E.B. Servicing Certificates; etc. Also courses in
Television;  Transistors; Radar; Computers; Servo-
mechanisms Mathematics and  Practical Transistor
Radio course with equipment. We have OV

experience in teaching radio subjects and an unbroken
record of exam. successes. We are the only privately
run British home studv college specialising in electronic
subjects only. Fullest details will be gladly sent without
any obligation.

To: BRITISH NATIONAL RADIO SCHOOL, Dept. 2
RADIO HOUSE, RUSSELL ST., READING, Berks.

Please send FREE BROCHURE to:

ALY e ——— FH R T T s Block
ADDRESS iy piisemsttfo b riiss e Fees e bbb Caps.
................................... - | O i Please

BRITISH NATIONAL RADIO SCHOOL
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~ The HENLOW OSCILLOSCOPE

—continued from page 37

gramme as necessary; in the latter case the second
harmonic w.ll be picked up. Set to zero beat with
the Light Programme.

To adjust the marker oscillator on the third
range, 100us, a calibrated audio signal generator
is ideally necessary. If this is not available the
method given in the foregoing paragraphs can-
not be applied and the procedure should be as
follows:

Remove the can surrounding the marker oscil-
lator assembly to secure access to the end of L.3.
Display about 30 or 40 waves at 100kc/s and
check that every tenth wave 1s in the centre of
the darkest part of the trace, increasing bright-
ness if necessary to limit the dark areas caused
by the marker dots; it should be possible to
arrange this so that no more than three waves are
blacked out. If necessary the tuning capacitance
should be varied by substitution to obtain an
accurate result. When this adjustment is com-
pleted the screening can should be replaced
firmly. It may be soldered up if all is well, as
it will need to be removed at most infrequent
intervals.

Some constructors may feel that lus markers
are too close together and would like to include
a range of 100 or 200us markers. The oscillator
will work quite well with a tuning coil arranged
to give oscillations at 5 or 10Mc/s at sufficient
amplitude to modulate the cathode ray tube
electron beam. The coil designed for 1Mc/s
operation can, if the tuning capacitor is removed
and the coil tuned only by strays, be adjusted to
operate at 2Mc/s by rotation of the core.

It may be remarked that when the marker
oscillator is in circuit the flyback trace is auto-
matically blanked. While this has little effect on
the lower speed ranges it has the advantage that
flyback is not visible even ar high brightness
settings on the high speed time base ranges, and
the flyback trace does not appear on photographic
records at any time base speed.

The Voltage Calibrator g

In order to relate the Y deflexion of the display
to voltage input to the Y amplifier a simple cali-
brator is provided. This is not switched into the
Y amplifier, as might be thought. The elegance of
switching costs too much in input capacitance.
Instead, a socket is provided on the front panel, to
which either 1V peak to peak or 0-1V peak to peak
can be switched at will. This may then be applied
to the Y input socket through a short length of
wire.

Referring to circuit diagram Fig. 2, it will be
seen that a 6:3V r.m.s. supply is divided either by
R28 or R30 or R29 and R30 depending upon the
setting of switch S2d. 6-3V r.m.s. represents 19-8V
peak to peak, and therefore R28 is 1.8800) and R29
is 19,7002 if R30 is 100Q2. These values should be
selected from stock to 19. The nearest preferred
values are 1-8kQ and 18k¢).

Delay Lines

In the constructional details for the anode and
grid delay lines (Part 3——August 1963) the diarheter
of the paxolin tube was not stated. This tube
should have an outside diameter of }in.

PRACTICAL TELEVISION 45

OSCILLOSCOPE TIMEBASES

—continued from page i4

When trimming a circuit, after selecting the
desired set for the Miller capacitors C to get the
required range of speeds, the value of Cl wired to
each switch position should be decreased until a
brilliant spot at the right-hand end of the trace of
the CRT is just no longer produced when the
amplitude control in the grid circuit of the left-hand
triode is turned to maximum timebase amplitude
on the c.r.t. (lowest voltage on slider of potentio-
meter). (€2 determines the flyback time and
should be as small as possible for satisfactory opera-
tion. Its time-constant together with the
suppressor-leak must, however, exceed the time-
constant of the selected Miller capacitor C with the
anode load Rx.

It may thus be necessary to use a third switch
wafer to select appropriate values for C2, which
will be in the region of a tenth as large as C and
Cl or even less. If C2 is too large the circuit will
rest unduly long after flyback before commencing
another run; if C2 is too small flyback will be
incomplete and the timebase will run at reduced
maximum amplitude. The loss of useful output-

amplitude due to the tap on the anode load of the

Miller valve must be minimised by tapping C no
further away from the anode than really necessary
for stable multivibrator action. Experiment may
show positions considerably closer to the anode
than indicated in Fig. 13(b) to be quite usable.

Alternatively, the timebase output can be taken
from the Miller anode instead of from the anode
load tap. This gives greater sawtooth amplitude
but also a correspondingly larger Miller step, which
causes the spot on the c.r.t. to jerk forwards a
large distance suddenly before commencing the
uniform-speed trace. The ideal solution s to
employ the arrangement virtually as shown in
Fig. 13(b) and use subsequently one of the ampli-
fiers described at the end of this article.

TO BE CONTINUED

THE PRACTICAL WAY

. . . to make sure of your regular copy of
PRACTICAL TELEVISION is to place an order
with your newsagent. Do it now! The order form
below is included for your convenience. Simply

complete it and hand it to your newsagent next
time you call.

ORDER FORM

s;Jgent).

Please send/reserve PRACTICAL TELEVISION (2/-)
every month, commencing with the next issue.

NAME
ADDRESS.. e

DETACH AND HAND TO YOUR
NEWSAGENT
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Dept. PTA—NEW X7152

ARION TELEVISION

4 MAXTED ROAD
PECKHAM, S.E.I5

SALVAGED VALVES
TESTED ON A MULLARD
HIGH SPEED VALVE TESTER

B36 2/6 | EBC33  2/6 | EFS1 13
B329 4/- | BCC34 2/6 | KT33C 1/3
D1 2/6 | ECC81 4/- | KTZ41 2/6
D77 2/6 | ECC82 4/- | L63 2/6
DD4 2/6 | ECL30 4/- | N308 4/~
bD4l 2/6 | EF30 1/3 | N339 4/«
DDL4 2/6 | EFgo 2/6 | N369 " 4/~

MANY OTHERS. WRITE FOR FREE LIST
POST 3

NEW VALVES
FULLY GUARANTEED BY

MANUFACTURERS
B309 10/~ | HL41 76 | LL4 718
CBL1 10/~ | HL133DD LP220  §/-
CL4 10/- 7 MS(PEN 7/6
DD13  7/6 | HLDD1320 41 10/~
B 718 716 | PP13A  10/-
ECL80 7/6 | HP4106 7/6 | PL81  10/-
F80 8/~ | HPall5 7/8 Pccm 10/-
7i6 | KA~ 718

MANY OTHERS., WRITE FOR FREE LIST
POST 3

NEW TRANSISTORS
BOXED BY MANUFACTURERS
AND FULLY GUARANTEED

0016W 35/~ | OCT70 8/6 | OC78 8/-

0C19 25/~ | 0CT1 6/6 | OC8l 8/~
OC28 25/- | OC75 8/~ | 0C82 10/
QC44 9/3 | OC78 8/6 | OC139 12/~
0OC45 9/- | OCT7 716 | OCl170 9/6
GET104 9/6 | GET874 9/8 | GET111 12/«
GET114 6/6 ' GET113 6/9 ' XA102 6/8

MANY OTHERS. WRITE FOR FREE LIST
POST 3

CRYSTAL DIODES

0OAS 6/~ | OA8l 3/~ | GEX34  3/-
QAT 3/- | OA85 3/« | GEX35 3/~
QATY 3/- 0A81 3/~ ' CGeB 3/

ull Range Available
WRITE FOR FULL LIST.

POST 3d.
RESISTORS
CONDENSERS
POTENTIOMETERS
PLUGS & SOCKETS
TRANSFORMERS

- TUNERS
FULL RANGE AVAILABLE
WRITE FOR CATALOGUE. PRICE 9d.
TERMS: C.W.0. 0or C.O.D.
Ovrders under £1, P. & P. /3
Open till Il p.m. most days.

Dept. PTA

ARION TELEVISION
4 Maxted Road, Peckham, S.E.I5
NEW X 7I52

RATES:  4f-
th

per  line  or  part

reof, average five nunl« to line,
1/- extra,
prepaid

minimum 2 lines, Box No,
Adyertisement. must  he
aml  addressed to Advert
Manager  “‘Practical  Televi
Tower Mouse, Southampton  St.,
London, W.C.2,

SETS & COMPONENTS

NEW VALVES! GUARANTEED!
EBF80 7/3 | EY51  6/6 | PL8L  7/9
EBF8y 7/8 | EY86  6/6 | PY33 10/
ECC8l 4/3 | EZ40  6/- | PY81 /-
ECC82 4/9 | E7Z80  5/8 | PY82  5/6
ECC83 &/3 | PCCR4 6/3 | U% 9/9
ECL80 5/9 | PCC89 8/ | UCCES 619
ECL32 7/9 | PCF80 /3 | UCH42 7/
EFS0  4/3 | PCF82 6/9 | UCHal 7/
EF85  5/- | PCL83 9/- | UYS5  5/9
EFg6  6/9 | PCL84 5/9 | 6BW6  7/6
EL8¢ 6/~ | PL36  9/3 | 6X4 4/3

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

LEWIS ELECTRONICS

16 Glenwood Gardens. Gants Hill, 1iford,
Issex. Telephone: Crescent 5685

TUBES-AERIALS-VALVES

Regunned tubes, guaranteed one _year,
full range of aerials and fittings. LT.V.
boosters, valves, bray head tuners, TV sets
tri anslsbor radios and all electrical applian-
ces. Co-axial cables and house Wwiring
cables, fluorescent fittings.

All quotations without obllgation. Special
terms to the trade and Home Engineers,
8.A.E. for Catalogue,

G. A. STRANGE

BRRAODFIELD, NORTH WRAXHALL,
nr. Chippenham, Wilts. Tel. Marshfield 236

TUBES! Famous maker, rebuilt,
rescreened. |4in., £4.5.0., 17in. 90°/110°,
only £4.15.0. Carriage extra.

NEW VALVES.

List on request.

PC95-7, PY8I, EYSI, EY86, ECL8O, PCCB84,
PY800, UL41, 10FI, All 7t U25, UI9I,
30CIs, PCL82/4, EF86, ECLS2, PLSI,

PCF80, PL83. All 97-, ECLB3. PL36, EFI83-4,
PCF84-6, PCC89, PCL83, PZ30, UCLS83,

RI9, 10PI3, 20PI, 30PLI, 30FL], 30P4,
30P19, 30PLI3, U26, 30LIS. AN 10%.
ugol, 6CD6G, 50CD6G, 20P4.  All 18-,

Plus postage. VALVES/TUBES. Years g'tee.

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

“MEATHKITS " can now be seen In
London and purchased on HP. Free
Brochure. DIRECT TV REPLACE-
MENTS LTD.. 126 Hamilton Road.
g&v’gzL Norwood, SE27. GIPsy Hill

STAR TV TUBES 70/-

all sizes up to and Including 17in. include
old glass, or rlus 7/8 without
.W.0. Carriage 1%
\\’II PAY MORE?
new guns, 12 months' guarantee.
Also 20/ each
14in., Part Exchange Televisions.
Callers only.

ARTHUR SLARK
43-13 Thicketford Road, Tonze Moor,
BOLTON Phone: 26684

12in.,

HENLOW OSCILLOSCOPE. S.A.E. for
free component list. AJAX ELEC-
'é“r}(,v(e)VICS 572 Fulham Road, London
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TELEVISION TECHNICIANS

LIKE OUTPUT TRANSFORMERS
SCAN COils, ETC

LABORATORY TESTED

ALBA: T301, T304, T394. T434, T494, ete... 48/8
BUSH: TVI11A, 118, 12B, TVGI12A,
128, TRG124, 12 44/~
TVGeS, TVs2, T L TV(:(M Tv ("HA
B T TVG36, TV36C, TVGIBC,
TV43 88/8
TV5H3 TV56, TV57, TV58, TVG‘Z, TV63.
TVHS. TVET. ete. .. . Y. .. 844
TV80 with EY31 .. 109/~
COSSOR: 930 and T3], 933 4 5, 937, 938A,
and F, 939 and A and F . .. 61/8
943T, 940-948, }M.), 9458 00 .. 58/6
934F, 947, 949 . 0o .. 68/8
DECCA: D17 and C | . .. 68/6
DML, DM2¢, DM3, DM4/C . e T4}-
DM3, DM14, DMLT. 444, 635 . oo TA-
DEFIANT: TR1453, TR1753 , 00 .. 58/8
DYNATRON:
EKCO: ‘393, TCH102, 1"1105 TSIH,
TRCI24, TCL38, THINS, TR .. 544-
TUL40, T, T\l 818
. T155, « 818
T2381. T
Tu93 ete. .. .. 58/8
FERGU 1 105’1‘ 113T, 135T, 145T 85/6
941T-9537T inclusive . . 58/6
491T-997T inclusive . .. 6814
30677, 308T .. 84/
FERRANTI: 14T3, 14T3F, 13TA .. 478
17K3 and F, 17T3 and F .o . 17/8
17K4 and F, 178K4 and F 00 oo 718
1774 and B o0 /]
1415, 179K5, 17K5 . .. 44
G.E.C.: BTI251, BT1252. BT1746. BT1748,
BT4u4J BT5147, BT6246—48 , .. 88/8
BT47 .. .. 48/8
BT5JIB—BT56«]83 inclusive .. ... 48/8
and 88/6
HM.V.: 1824 and 1 to 1831 inclusive .. 66/8
1840, 1841, 1842-1848 ., . .. 88/8
All modeln available,
INVICTA: 'f118, T119, T120 ., .. o 54/
All other models available,
K.B,: LIT50, L¥T50, LFT60, MVG0 .. 108/8
All models available.
MARCONI: Ali molels avaliable.
MASTERADIO: Most models in atock.
McMICHAEL: Most models in stock.
MURPHY V200, V202C 2 .. 56/
V240, .. B4fd
PETO SCOT HILCO: "Most models in stock.
PAM: 904, 09 95' 953, 938 .. .. 54—
PHILIPS: 1763V, 2168U ve .. loa/-
1100V, 1200\’ .o .. T4~
l._’.’GU 1236V, 1238V 00 00 PRRT Tl

THUF, 114UM, 115U, 00 .. T4/

143740, 14464 . . a0 . T4~
Most modes in stock.

PILOT: Most models in atock.

PYE: CTML. IV4C, FV4COL a0 .. 54/
Y1 VT4, V7 VTT . . .. 544-
LV30. KV FVIC .. .. .. 88/0
CSI7F. CTM17F, CW17 . .. 68/8
[ 7(' CWIICF, C ‘\Vl7F ete.” .. 68/6
Most models in stock.

RAYMOND: Most models in stock.

REGENTONE: Al models available.

R.G.D.: 8017T, 7017, (54, ete. e .. 58/
Most modele in stock,

SOBELL: T317, T346 .o . .. 64
Most models o stock. ]

STELLA: 8Tj7211" | . . .. 104/~
RTS617U, ST86210 . . .. 104/
HTROITU . .. l04/-

STHA14U, ST6417U . oo T4
/T3314U oo T4l

ULTRA: 56 series, 185 series, with U235, etc.,
complete ., D o .. 7818
Most modela in stock.

VIDOR: CN4217-CN4231 inclusive ,, .. B4/-

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

Algo: Used O.P. Txs., 8can Coila. ete.
ALL GUARANTEED 80 DAYS
(AUl enguiries S.A.E.)

WYNDSOR TELEVISION
TECHNICAL DIVISION

ST. ALBANS RD., BARNET, HERTS.
BAR 1769
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SETS & COMPONENTS WANTED AERIALS
Tv SPARES NEW VALVES WANTED... EYS5!, R
EY86. PL8.. PCC84. PCF80, PCL82. | 625 B.B.¢
Fully G - PCL83. PYS. R;.)Q. 30P19, gé.; iw. Band Iv A[R'Als LTV
u . | Besl cash prices by rewurn. HAM . I
y paraniee akers Parts SUPPLIERS 175 Durnam Road, Braa- v ‘ bt
Telephone orders sent same day. | ford 8 Yorks. Field tested. Complete to instal.
Line Output Transformers. A PROMPT CASH OFFER for your Money back guarantee.
surpius brand new Valves and Tran-
Ekeo T221, 231, 311, 284, TC208, T3I0, | s:stors. R.H.S.. Beveriey House, | Band 1V (625). Grid Reflector
T331, T327, TU209, T248, TC267, alt 62'6. | Mannville Terrace, Bradford 7. 8 Elmnt. 3 14 Elmnt. 44/-
Ferranti TI001.5, 62/6; 14T3-6. 47'6, ahE U : T G 60"
Murphy V240/250, 62/6; V270,280, 7976. .B.C. H. type -. Fringe -
Pye V4.7, UT4-7 and Pam 9C6-53, 55'-, SERVICE SHEETS I.T.V. S.El 27/- Double 5 70'-
H.M.y. 18409, 2805-5902, cnly 62'6.| sppyicE SHEETS, Radwo and TV .
Bush TV53, 7916; TV24C, TVED etc., 89%6. | 4/. each. List 2/, A. orders dis- | F.M. Dipole 20/-. H Type 28/

Philips 1768U, 92/6; 1114-5, 1437-46, 89'6.
Masteradio T917, TE7T, T409-12 etc. 75'-,
Alba T30). 304, 394, 484, 494 55/.,
Cossor 930-8, 58/6; Ferg. 992.8, 62/6;
Baird P2014/7, 21147, 59/6.

L.O.P.Ts. FOR ANY MAKE and MODEL
supplied. USED trans., otten available,
ask for quotes. SCAN COILS.

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

110 Con. Kit, 125'-; 625 LOP, 90/-.
Double-Six Transns(or comp. with leather
case, bat. earphone, etc., hmited supply 82'6.

Free Insurance and Quantity discounts
Collers Welcome. Open all doy Saturdays
Terms: C.W.0, or C.0.D. Post & Pack 4/~

TELEVISION CONSUMER
SERVICES LIMITED

8 CRAY PARADE, MAIN ROAD,
ST. PAULS CRAY

Orpington 30566, also Rod 7§I7
autophone.

EKCO L.O.T.s

T231 etc. type
Perspex Housing to sui
Reconditioned EKCO L.O.T. f’tted
with New Housing... .
Service Sheets ....

ALL POST FREE

BOYLAN
Duke St., Warrenpoint, N. treland

DIRECT TY REPLACEMENTS LTD,,
jurgest stockistg of TV Components in
the U.K. Line Output Transformers,
Frame Output Transformers, Deflector
Cois for most makes. Official so.e
suppliers for many set makers. Same
Day Despalch Service. Termg C.0.D.
or C.W.0. sSend S.A.E. for quotes,
Dav and night telephoue: GIPsy Hill
6166. 126 Hamilton Road,  West
Norwood., SE27.

Tel.

EXCEPTIONAL YALUE: Picture tubes,
brand new. Mazda 19in.. MEI901.
Mullard 19in., AW47T- 90/9‘ £4:10;-; H
Mullard 19in. AW59/90. £6/10/+; car-
riage tiansured 1 paid, 12 momhs
guarantee. Note: All brand new, We
also supply most other sizes com-
pletely regunned at £4/17/6, guaran-
teed 12  months. TOMLINS. 156
Lewisham Way. New SE1l4.
TID 3657.

SITUATIONS VACANT

RADIO & T/V Exams and Courses
by Britain's finest home study
Scnoo!. Coaching for Brit. I.R.E..
City and Guilds: Amateur's Licence:
R.T.E.B.:. P.M.G. Cert.. etc. FREE
Brochure from: British National
Radiv Schoul. Russell St,, Reading.

Cross,

patched on day recexved Also Manuals
for sale and hire, S.A.E. please. Mail
orders only. SULTAN RADIO, 28
Church Road. Tunbridge Wells. Kent.

8/. each

SERVICE SHEETS (30.000)
George

with S.A.E. DARWIN, 18
Street, St. Helens, Lancs,

TRADE SERVICE SHEETS offered
by retired engineer. If I haven't got
it you won't get it! All 4/- each by
return. Please inc.ude large S.AE.
Muai!  orders only, ETZIONI. 80
Merrion Avenue, Stanmore. Middx.

SERVICE SHEETS
For all makes of Radio and Television-—
1925-1963. Prices from /-,
Free fault-finding guide with all Service
Sheets. Please send S.A.E, with enquiries.
Catalogue o1 6,000 modeis, 1'6.

Special offer of 125 Radio/TV Sheets
covering many popular modeis, 21'-
All types of modern and obsolete valves.
Radio and TV books. S.A.E. lists/enquiries.
HAMILTON RADIO
Western Road, St. Leonards, Sussex

WHY TOLERATE DELAY when we
canr supply vour Radio or TV Service
Sheet by return of post at 4/- each
plus postage. List 2/, Also Manuals
for sule aund hire. S.A.E. with in-
quirles, please. Mail orders only to:
S.P. DISTRIBUTORS. 41 Oid Bond
Street, London W1,

FAULT-FINDER FILES, showing com-
moar  faults that each receiver is
rone to and other useful servicing
informuation ,2/- each. List 8d. plus
postage. Mail orders only. S.P.
DISTRIBUTORS, 44 O.:d Bond Street,
London Wi,

SERVICE SHEETS, Radlo TV. 5.000
models.  List 1/-. S.A.E. inguirles:
TELRAY. 11 Maudland Bk.,, Preston,

SERVICE SHEETS, also Current and

Obso.ete  Valves for sale. JOHN
GILBERT TELEVISION, 1b Shep-
herd's Bush Road, London We6. Tel.:

SHE 8441. Nr. Goidhawk Rd. Station.

FREE ADVICE with Service Sheets.
Thousands available at 4/- each with
S.A.E_(state fau.ts). All components
supplied cheaply by return, HANDLEY,
112 Baysham Street, Hereford.

SERVICE CHARTS 1/9: Makers
Manuals 3/9; Back Numbers PTV 1/6.
All post puid. Lists: SHAW, 64
Stundish Street, Burnley., Lamncs.

8.E.S. SERVICE SHEETS for all TV
Ruadio. including Transistors, Tape
Recorders. Echo Units, Amplifiers,
Record Players and Autochangers

etc., also various domestic appllances.
List 1/-. S.A.F. Mail orders only.
SUN EL CAL SERVICES, 38 8t.

Gevrges Road, Hastings.
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To purchaser of any aerial, high
grade coaxidl cable 4d. per yard.
P.P. 4/- per aerial. C.W.0. C.0O.D.

State Channeils

S.A.E. for free installation instruc-
tions and price list of all equipment

available.
ELECTRONIC INSTALLATIONS
81 Garstang Road, Preston
Lancs.

Tel. Preston 5159.

EDUCATIONAL
h ]

By repairing Radio and
TV Hets 82 A& job or 88 &
spare time business. Our
practicai course will show
sou the way. No previous
experience {8 required

SEND FOR
FREE BOOK
TODAY!

RADIOSTRUCTOR

Dept. G78 READING, BERKS

X

DON'T FUMBLE
with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Wvay.

The Dryden Schooi of
UNDERSTANDABLE MATHEMATICS
@l 10V Dryden Chambers, QOxford B
St., London, W.1, = B

—b+ Vbr—4ac

Ist lesson

and details

Narme
: Address



www.americanradiohistory.com

43

EDUCATIONAL

(continued)

“HOW AND WHY » of Radio and
Elctronics made easy by a new non-
mathg practical way. Postal instruc-
tions based on hosts of experiments
and equipment building carried out
at home. New courses bring enjoy-
ment as we!l as knowledge of this
fascinating subject. Free brochure

from; Dept. 12, P.T. RADIOSTRUC-
TOR, Reading.
FOR SALE

1.000 TELEVISIONS, all makes, from
£3 working. 10/- not. Callers _only}
9 till 6, including Sats. 39 White-
horse Lane, Stepney, London.

METAL RECTIFIERS

RECTIFIERS—CONTACT COOLED
14RA1282 (FC101) type 250 v., 250 mA 13/6;
12BAL283 (FC3D) type 250 v. 300 mA 17/6;
330 w4, 19/6; ECL, 13/-; FCI116, 9/6.
RECTIFIERS—FIN TYPES _

Equivas. for IHH 250 v., 2 13/8; RM5
250 v., 300 mA, 17/ MA«NQ 4410 mA, 18/8;
14A86 16/6; H-\m 19/-;

1441000 22[8 144948

20/-; LW7 19/6; LW15 20/; EK6 20/-

MULTIMETERS trom 39/6

stamped envelope tor full latest selection and

bargain offers.

Under £1 P, & P. 6d,, over £1 Post Free.
NO 0D,

DURHAM SUPPLIES

175 Durham Road, Bradford 8, Yorkshire

EXCEPTIONAL TRANSISTOR Port-
able Tape Recorders, value £G/19/G
complete with ecrystal microphone,
earphone, spools, tape, batter:es,
instructions, presentation box (eXtra
tapes, 100ft 4/61. ideal gift, £6/19/6,
Satisfaction  guaranteed. Postage,
packing 2/6. TOMLINS. 156 Lewis-
ham Way, New Cross, SEl4.

VALVE CARTONS at keen prices.
Send 1/- for sample and list. J. & A.

BOXMAKERS, T75a Godwin Street,
Bradford 1.

TELEVISION
TUBES

TWELVE MONTHS GUARANTEE

TUBES FOR ALL British-made Sets
available from stock

BUY DIRECT — BUY CHEAPER

£ s d
12in. Types, nowonly ...3 2 6
l4in. "~ ,, o by .4 2 6
1Sin.  ,, 0 b .5 2 6
l6in. T9OI MW 41-I ... 5 2 6
)7in. Types, nowonly ..5 2 6
2lin.  ,, 0 b .6 2 6
19in. latest {10 degree ... 6 I7 6
23in. o w o e 112 6
~arriage British Railways passenger 1276,

Deposit £2.12.6 balance £1 monthly.

CATHODE RAY TUBE
SERVICE

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

Practical Television Classified Advertisements

From TRANSISTOR UERVELOPMENTS

LIMITED, RICHMOND HOUSE,
TEIGNMOUTH, Devon

FORE STREET,
LOOK A
A

* 5-TIMES BOOST ON TWO CHANNELS
(one BBC one ITA)

* SMALL UNIT, printed board, splitter
and combiner.

* LOW NOISE improves set’s signalf
noise pertormance

* BATTERY POWERED avoids internal
set connection

* SPARKLING PICTURES in fringe and
weak signal areas.

* WORKS UP '1‘0 SIX SETS SIMUL-
TANEOUSLY (on 2 stations).

* A DX TV MUST—pulls in distant

stations,
USE OF INDOOR

'QIEL?WS THE
« USES LATEST VHF TRANSISTOR.
readers of PrRacTicAL

Bargain vprice to

TELEVISION. Only 75/8 complete with

battery (P. & P. 2/6 extra). Please state
BBC and ITA channels reguired.

RES/CAP. BRIDGE . 2°/S.

Checks all types of resistors, condensers
RANGES
Built in T hour. Direct reading.

READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. V@)
Raleigh Mews, Raleigh Street, Nottingham
PADGETTS RADIO STORES

OLD TOWN HALL
KNOWLER HiLL

LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866

COMPLETE TV
Bush 12in. 13 channels, TV24C . e
Bush 14in. 13 channels, TV43 .. .
Bush 14in. 13 channels, TV53 . 75/~

UN 'l'h'S'l‘:;C D

Pye 14in. 13 channels, V14C console .. 50/
Pve 14in, 13 channels, VT4 50/-
Philips 14in, 2 and 10 ‘channels, 1446 .. 85/~

We have 17in. TV Sets with rough cabinets.
coils fitted 2 and 10. at 50/-. Carriage on any
TV Set 10/~ per B.R.S. Well packed but
sent at owner's risk.

Valves Removed from TV Sets. Tested
on Mullard Valve Tester, and are 100% as
new. Three months unconditional guar-

EF80 1/8 .or 10/- per doz. Grade 2 EF80 ior

test purposes, 4/- d

New Valves Ex, l'nn< POST FREE.

ARP12 1/6 6 for 5/6, box of 50 20/-. IT1 2/-,

ARB 2/-, ARTP2 2/-, APT4 2/-, APP37 2/-,
K7 2/-. GKB 4f-. 5U4 3j-, 6SN7 3/-, 6V6 3/-,

GVSGT ‘416, VR150/30 216, 6C4 2/-, ELS1 1/9,

(Eil)§5?14}(/59‘ EF50 1/-, 6/- doz., 6F6 2/6, 524 5/86.

P.M, Speakers, Removed from TV Sets.
All perfect condition. Rola and Plessey,

& x 4in.. /-1 Goodman and R. and A.. 7 x din
/- Rola and R. and A. 6} in. round, 3/6.
6in. Dish. round. 5/-: 8in. round. 6/-. Post
on anv speaker, 2/-.

TV Tubes Pieture Tested, Reclaimed
from TV Sets. 12in., 17/-, 14in., 30/-, Carr.
h 6 months unconditional guarantee.

TV Tubes. Completely rebuily and refaced.
12 months guarantee. Old glass not re-
quired. 12. 14, 15 and 17 ins. Any make.
Special trade price of £3.15.0. Carr. in-
surance, /6.

Tube Unit in New Condition, fitted with

VCRI138 tube, also Panei Meter and Valves.
38/-. Carriage 12/-.
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antee. POST FRERK.
ECLS8) 24- ) 10C2 5/- | PY80 Bl e
ECC82  5/- | IOFL 1/- | PY81 44-
Y51 2ig | 10P13 5/¢ 1 PY32 Rl
FBFBO 4/6 | 10P14 5/- | PZ30 4-
841 Q. | 29D1L 31- 4/6
EFa1 9d. | 20PL 4/8
63N7 2/9 | 29L1L 1/8
K1 1/- {JB:)HHlT Z;-
6F13 2/- = -
6F14 5. | U282 -
g Us2e 5/-
6F15 5I- | ®Pas LR
6LD20 5/~ | PLB81 3/-
PCL82 6/- | PL32 a/-

October, 1963

HAVE YOU EVER

SEEN T.V. TROUBLES?

That is_ “Pin-Point T.V. Troubles in 10
minutes” we mean! Thousands ot Practical
Televtsion readers aiready own and use “'T.V,
Troubles” every day. Designed for use by
amateur or exbert, this amazingly practical

manual Shows you how to find the trouble in
any T.V. circuit FAST !

A simple cross-index telis you where
youw'll find eause of trouble, handy check
charts then help yon accurately locate
the EXACT (rouble spot! You will elimi-
nate hours of aggravation, cut out waste
time, because this new Coyne system will
help you get right down to the heart of
the trouble 1n minutes,

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

YOoUu CAN U
JOB—NO

IS BOOK RIGITT ON
ID TO MEMORIZIE !

This Pin-Point Book was designed espec-
lally for on-the-icb trouble shooting. You
simply turn to the in.2xed section, locate
the circuit description and check-charts.
and in minutes you have the trouble spot
located and ready for repair,

NO COMPLICATED TIIEORY OR
MATHEMATIICS. Just practical circuit
description, service methods and trouble
shooting technigues to help you make
taster T.V. repairs,

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

Here is a way (o reduce “thinking time*,

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

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

The price? Only 38/6 plus postage.
FREE ELECTRONIC DATA HAND-
BOOK WITH EVERY ORDER

IRONCLAD GUARANTEE

This book must be able t0 earn you more
than its cost within two weeks or your
money refunded!

FREE TRIAL OFFER!

TERMS ONLY 5/- PER WEEK!
O e e e ew -

To SIM-TECH BOOK CO. Dept. PYP3
West End, Southampton, Hants.

[T1 Please send “T.V. Troubles” for a full seven

days’ free trial. [f pot delighted | may return the

manual, pust paid. without further obligation on

mv parl. Otherwise t wilt pay cash or §/- weekly
until paid. (No extra for interest if paid regulariy.)

Tick here if enclosing full price (we pay
postage).  Rame 7-day money back guarantee.
Postage charges 16 extra. Owverseas customers
please send tull amount (including lreland).

NOIUC L. ssiersessnssssessscroscasscssscscsracs

AUQUTES8 L00yiiveeersecsoscnssscccssserrossesens

County, ..
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PRACTICAL TELEVISION

iit

REBUILT TUBES!

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

SURREY. Tel.

385 LONDON ROAD, WEST CROYDON,
THOrnton Heath 7735

* Each tube is rebuilt with a completely
new gun assembly and the correct voltage
heater.
> ¢ Each tube comes to you with a guarantee HERE IS WHAT YouUu
card covering it for a year against ail but PAY:
breakage.
* Each tube is delivered free anywhere 12in. ... o £4.100
in the U.K. and insured on the journey. 14in. ... ... £4.15.0
> ¢ Each tube is rebuilt with experience and 15in, ... ... £5.0.0
‘ know-how. We were amongst the very )
first to pioneer the technique of rebuilding [7in. ... .. £5.00
television tubes. 2lin. £7. 0.0
RE-VIEW ELECTRONIC TUBES Cash or chequs with

order, or cash on delivery

—Discount for Trade—

10 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paic engineering posts. It tells
you how you can quickly prepare at home
for a recognised eng:neering qualification
and outlines 2 wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.LE.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion ir one year.

We definitely Guarantee
$¢NO PASS — NO FEE?”

Whatever your ..ge or experience, you cannot aford
t0 nuss reading this famous book. If you are
earning less than £25 a week, send for your
copy of “ENGEINEERING OPPORTDNITIES
today —FREE.

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,
Civll Engineering,
Radio Engineering,
Automobile Eng.,
Aercnautical Eng.,
Productien Eng.,
Butlding. Plastics,
Draughtsmanahip,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!
AM | Mech.E.
AM.ILC.E.
AM.1.Prod.E.
AM.LM.I.

A.1.0.B.
AF.RAeS.
B.Sc.

A M.Brit.lLR.E.
City & Guilds

Gen. Cert. of Education
tc.. etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (incorporating E.M.1. Institutes)

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

PRACTICAL
EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.Y.. Electronics, Etc.,
A.M.Brit.l.R.E. City & Guilds
Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio & Television Servicing
Practical Electronics
Electronics Engineering
Automation

POST EOUPON NOW F

Please send me your FREE 156-page
‘'ENGINEERING OPPORTUNITIZS"
(Write if you prefer not to cut page)

ADDRESS ...... ...

INCLUDING
TOOLS!

The specialist Elec-
tromics  Division of
B.I.E.T.iincorparat-
ing EAMLY Institnres)
NOW offers you a
reallaboratory train-
g at home ‘uvith
practical equipment.
Ask for details.

B.1.E.T.
SCHOOL OF
ELECTRONIC

o
L

SUBJECT OR EXAM
THAT INTERESTS ME

(S E/ 20)

THE B.LE.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WDRLD
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REBUILT AND RESCREENED

CATHODE RAY TUBES

Complete with all new components excepling glass

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

SUFFOLK TUBES LIMITED
1,3 UPPER RICHMOND ROAD

PUTNEY, S.W.15.

ALL TYPES -

CATHODE RAY TUBES

MIDLAND TUBES LIMITED
477 483 OLDHAM ROAD,

MANCHESTER, 10.
Tel: Vandyke 4304 5267 Tel:

Collyhurst 4412

VIDIO REPLACEMENTS LTD

25 ADDINGTON SQUARE

CAMBERWELL, S.E.5
Tel: Rodney 7550/7559

KEEN PRICES

12 MONTHS’ GUARANTEE

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

and Branches

Weston Hart Ltd.
236/8 Fratton Road
Portsmouth

Tel: Portsmouth 24125

Lawsons Ltd.

36 Cornhill

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

J. H. Sunderland

11 Clements Street
Rochdale, Lancs.
Tel: Rochdale 48484

Wizard Productions
16 Withy Grove
Manchester

Tel: Dea 2772

Radiovision (New Forest) L.td.

The Croft
Burley, Hants.
Tel: Burley 2128

Chester Radio

11 City Road
Chester

Tel: Chester 24727

Taylors

162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000

Millards Southern Rentals
3 High Street

Aldershot, Hants.

Tel: Aldershot 20408

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

Electrical Marketing Co. Ltd.

12a College Square North
Belfast |
Tel: Belfast 33340

R.E.D. Ltd.
Waltham Street
Crewe

Tel: Crewe 4364

PROMPT DELIVERY
WRITE FOR BROCHURE

Fylde Television Services
460 Talbot Road
Blackpool

Tel: Blackpool 31159

R. Watson

Leathern Bottel

Wavenden, Woburn Sands, Bucks
Tel: Woburn Sands 2027

J. Wildbore Ltd.
6/12 Peter Street
Oldham

Tel: Mai 4475

T. Barratt & Co. Ltd.

Mill Street

Sutton Coldfield

Tel: Sutton Coldfield 1192/3

G. M. Carlow Ltd.

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

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

Tel: Peterborough 2169

A
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