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HOUSEHOLDER

AMNNLIAL 1967 26

ENNAANNANNAAAAN

YOUR GUIDE TO MAKING
YOUR HOME BETTER,
BRIGHTER, MORE EFFICIENT

Don't missthe 1967 PRACTICAL
HOUSEHOLDER ANNUAL! It
brings you masses of new ideas
for making your home more
attractive and efficient to live in.

[

AU

Z

SPECIAL SECTIONS ON:

HOME HEATING

All the latest developments
water central heating.

GUIDE TO HOME ELECTRICITY
A complete run-down for the handy-
man, with diagrams of domestic wiring
circuits and how they work.

HANDYMAN TOOLS
Invaluable information on hand and
power tools for the enthusiast.

OUTDOOR IMPROVEMENTS
How to build garden furniture—a sum-
mer house——stone, concrete and brick-
work around the house.
EASY HOME PLUMBING
How vour hot water system works.

A

in hot

Information on fittings for modern
bathrooms. Install your own shower.
PLAYTIME

Complete outdoor play unit of shde,

shelter, sandbox and simple toys.
DECORATING

Advice on fong-lasting and attractive

decorations for the inside and outside

of your home.

i 2,

PRACTICAL

HOUSEHOI.DE'IE

MAKE SURE OF YOURS !

BIG DEMAND !

March, 1967

LATEST RADIOGRAM CABINETS £9.10.0 l

Superbly made and styled in
Veneered English Walnut
LIFT UP LID TO CHANGER &
RECORD STORAGE COM-

PARTMENT

¥ Position 8" x & Twin Speakers |
Dimensions: 40 x 16} x 153

Legs 1 gn. Carr. 30/-

Other Models — Send for List
£ l|

&

!
:

Record Player Cabinets 49,6. Latest designed
covered cabinets. Take any modern Autochanger.
Single Player Cabinets 19/6. P.&P.76.
T.V. Turret Tuners 2/6 less valves. Slim
Models 5/- Press Button Models 19/6 P. & P.2/6

17in. — £11.10.0 TWO YEAR GUARANTEE

3 star Guarantee

Carr. 30/~

% Tube + valves - Components

EX-REMTAL

Free illustrated list.
Wide range of modeils
sizes and prices

SLIM LINE
177197 21~ 23~
demonstrations daily

TELEVISIONS |

DUKE & CO. (LONDON) LTD.

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

Phone: ILFord 600-1-2-3 Stamp for iree list

] REGUNNED TUBES

2 Year Guarantee
14769/6; 177 89/6
21” and Slimlines 109.6
Carr. 10 6

“SABRINA"

STILL WELL IN
FRONT

COMPLETELY REBUILT C.R. TUBES
ALL TYPES

12" now .. £5. 0.0 For
14" to 17" now £5.10.0 [ >
19" now £6.15.0 (7 bg
21" now £8. 0.0 ) 'UPeS

ALL CW.0.—TRADE SUPPLIED

Special Bonus Scheme for Service
Engineers—Reducing to:
12"—87/6:; 14"/17"—97/6; 21"—147/6
FREE Pass. transit & Ins. anywhere in
British Isles or N. lIreland (12 months’
guarantee).

ALSO FULL RANGE OF VALVES
(Guaranteed 12 months)

SABRINA C.R. TUBE CO.

Electron Works, 50 North Bar
BANBURY, OXON
Telephone 2390
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VALUABLE NEW HANDBOOK
TO AMBITIOUS

ENGINEERS

Have you had your copy of “Engineering Opportunities’’?

FREE

The new edition of “ENGINEERING OPPOR-
TUNITIES” i3 now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES” should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

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

WHICH OF THESE IS YOUR
PET SUBJECT?

TELEVISION ENG.
Advanced Television Eng.—
Gen. Television Eng.—Tele-
vision Servicing and Main-
tenance.

ELECTRONIC ENG.
Advanced Electronic Eng.——
Gen. Electronic Eng.—
Applied Etectronecs—
Practical Elecironics—
Radar Tech—Frequency
Modulation— Transistors.

MECHANICAL ENG.
Advanced Mechaaical Eng.—
Gen. Mechanical Eng.—
Maintenance Eng.— Diesel
Eng.—Press Too' Design—
Sheet Meral Work—
Welding—FEng. Fattern
Making—Inspeceon—
Draughtsmanshi p—

RADIO ENG.

Advanced Radio—Gen.
Radio—Radio Servicing==
Telecommunications—
Sound Recording—Auto=
mation—Practical Radlo—s
Radio Amateurs’ Exam.
ELECTRICAL ENG.
Advanced Electrical Engu——
Gen. Electrical Eng.—
Installations—Draughis=
manship-—liluminating
Eng.—Refriveration—
Elem. Electrical Science-—
Electrical Supply—Mining
Electrical Eng.

CIVIL ENG.

. Advanced Civil Eng.—
Municipal Eng.~Structural |
Eng.—Sanitary Eng.—
Road Eng.—Hydraulics—

Merallurgy— Mining—Water Supply—

Production Eng. Perrol Tech.

"WE HAVE A WIDE RANGE OF COURSES IN OTHER
SUBJECTS INCLUDING CHEMICAL ENG., AERD
ENG., MANAGEMENT, INSTRUMENT TECHNOLOGY,
WORKS STUDY, MATHEMATICS, ETC.

WHICH QUALIFICATION: WOULD INCREASE YOUR

EARNING POWER?

A.M.LE.R.E.. AM.LMech.E.. AMS.E., AM.ILCE,, BSc.,
AM.LPE. AM.IMIARILBA,ALOB. AM.1Chem.E.,
ARICS. M.RS.H., AMLED., AM.IMunE. CENG,
CITY & GUILDS, GEN. CERT. OF EDUCATION, ETC.

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY
414A ALDERMASTON COURT, ALDERMASTON, Berks

“THE B.LE.T. IS THE LEADING INSTI

PRACTICAL INCLUDING
EQUIPMENT TOOLS
. Basie Practical and The specialist
’lJJ'b,uureuc _L‘o:\l\:r:_es for  Elecrronics $
" ‘ eclr
Ko Becuonics,  DrYiion of :

THIS BOOK TELLS YOU

HOW 1o get a better paid, more
interesting job.

* HOW to qualify for rapid

FOIMOtion.

% HOW to put some letters after
your name and become a key
man . . . quickly and easily.

% HOW to benefit from our free
Advisory and Appointments Dept. E

% HOW you can take advantage of
the chances you are now missing.

% HOW, irrespective of your age, i
education or experience. YO%J
can succeed in any branch of
Engineering.

132 PAGES OF EXPERT
CAREER - GUIDANCE

}?’ S
.:{?)z{ ?( ff// o
AL ;()/ e

. N

etc.. AM.ILE.R.E.City
& Gwids, Radio
Amateurs’ Exam.
R.T.E.B. Ceruificate
PG Certificate
Practical Ragdio

NOW offers you
a real laboratory
training ar home
with practical

Television & Radlo equipment. i
S:r;icmg Ask jor details. el
Practigal Electronics : e
Electromics E T i
Engueering oo O = _i_' £

Automation

You are bound to benefit from reading
“ENGINEERING OPPORTUNITIES”, send
for your copy now—FREE and without obligation.

POST COUPON NOW!' |

Iy, B.LE.T., 414A Aldermaston Court ~ 3d. stamp i posted:in
I Atdermaston, Berkshire an unsealed envelope

Please send me a FREE copy of “ENGINEERING
| OPPORTUNITIES”, I am interested in (state subject,
exam., or Sareer).

I NAME .o e vevennenorsssnssononsesessanonsssecssnns
ADDRESS oo ee ox ouvs ss e s snonsesensossssesessss s

€6 66 50 06 50 00 $5 06 00 08 00 #5005 00 00 #0 04 $4 48 SS 00 08 0u S0

] WRITEIF YOU PREFER NOT TO CUT THIS PAGE
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® RESCREENED
® RE-ALUMINISED

Regular buyers of Suffork
and Midland Tubes have
learnt to rely on their out-
standing quality. Every
Tube fully guaranteed
with proved performance
reliability.

PRICES FROM £4.0.0 EACH

The largest independent rebuilders
in the U.K.

PRACTICAL TELEVISION Ilarch, 1967

Y
&
i

SUFFOLK TUBES LTD
1/2 UPPER RiCHMOND ROAD
FUTNET LONDON 5.W.15
Tel: Vandyke 4304, 5287

MIDLAND TUBES LTD

4T7/a83 OLDHAM ROAD
MAMNCHESTER 10
Tel: Callyhurse 44132

Y SERVICE
ELECTRONICS GALORE!|||\JALVES SAME DAY SERVICE

in the NEW

[SETS i,y ARl s OB B
e r . . 3 . e
dca CATALOGUE R £ S

718{6A Y PYBUL &)~
The convenient way to shop for all your e ER 5
electronic needs. Everything from single 1R5GT 6816 s 8-
components to complete equipment all at LIRS afﬁ:ﬁ‘:.‘” o g;g
today’s best value prices. 55 7ol 3 e
Send 1/6 now for your copy to: /B |onas Vier 1000

DEPT. PT/3

dca ELECTRONICS LIMITED
28 Uxbridge Road, Ealing, W.5

usol  18/3
UABCS0 5/¢
UAF42 719

B X
SALL 2[3|7BG

BAMG 3/6{7187

LT,

" Low cosT
ABY ALARM/INTERCOM

"]

703

- 706

Relax and save your legs, our ;m

special price 54/6. Batlery inoluded— 7y 4

usnally 7 gns.  Mitted o secordsh [ yen
Despateh by return, n

'READERS RADIQ &, Torouey Sardens. Recbridge, fora, Essox

ation Mystem  deal ior lome. |12AT7
Sick  room—rudless  uses.  |j2AU6
esvn une Yaolt tattery witha  [j2AU7

liHe ot 4 to G wonths, “lI'wo alty  [12aX7 49 3
trausistorised sets—either one van  |l2K70T 3/6| LY
speak or listen to the other even of  [J2KBGT 79 VLYY
awitch ix at o™ powlion.  Size o [ugpu 10/8{ 1> LYG
both master and sub statyon 3 3 2 x 201.1 14/-| YRS
4in, Two tone strong plastic cases  |[RoP| 9/={DYRT
finished with wilver tnim. Conplete  agpg 9/-| LARCSU

with 66 TL conuecting eable and litted  foyrg 18/8| EAFa2
jack-plugs, stapl and oxog tape  [O5UIGTIL/6[RB4L - o
Luttery amd anstinctions,  Postage,  [30C15 1976|1191 W76 316
packing and Lanul nsnrance 3j-0 30007 LG EBCAR W7 2/8
3015 YSEBCI1 78l kuyl 4/6lrYs8 T3ILTT /6

3Iveigar 21/

Any Parcelinsured against damage In tranatt 6d.ex.
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TV AND THE YOUNG

TeLEvIsION already influences the attitudes, thinking
and behaviour patterns of many viewers and it is now
gaining a foothold, by way of CCTYV, in the school
rooms. The advantages are not disputed-—a central
control room can do the work of several teachers and
a carefully prepared and well illustrated lesson by
CCTV seems a great advance on the blackboard-
and-chalk days.

However, there is an inherent danger. The solo
teacher cannot compete in the more spectacular
aspects of presentation but a CCTV system cannot
establish the same personal rapport and project the
same individual personality as a flesh and blood
teacher directly involved with the pupils.

Teaching by CCTV is obviously attractive but as
the techniques advance and applications grow, as
they surely will, then we must be prepared for the
ultimate situation—arrived at in evolutionary stages—
of a standard curriculum on video tape pumped out
to a chain of state comprehensive schools. This
would be around 1984!

In all directions we are perceptibly drifting
towards confcrmity. The choice of schooling is being
progressively eroded and the ad-mass attitudes of
state and industry is gradually reducing us to a race
of battery hens. Touché!

A recent ITA survey shows that series and serials
are “for most people the staple diet of TV viewing”.
Plays must be “easy to understand”, the plot must
become clear in the first few minutes and the viewer
must be able to foresee a consistent denouement.
Otherwise he will switch off, presumably to another
channel in search of something easier to comprehend.
The mass TV audience looks for undemanding mater-
ial—and usually gets it.

The receptive minds of young people are conse-
quently expesed to mass-appeal programmes more
than others, as they are to offerings which cause
viewers to wax indignant about being “offensive and
corrupting to children who may be viewing”—and
who are seemingly so befuddled by compulsive
viewing or so lacking in parental control that they
have forgotten where the on-off switch is located.

Perhaps most people are resigned to the grand
theory of “levelling” to the lowest common denomi-
nator. And maybe this is the inevitable outcome of
science and technology. But it is a pity that television
could be, maybe inadvertently, not only lending
itself to, but playing a major role in, the march
towards the anthill society. W. N. STEVENs—£Editor.

MARCH 1967
VOL. 17 No. 6
issue 198
THIS M(_J_NTH
Teletopics 244
Wide-Range Wobbulator
by D. R. Bowman, B.Sc.,
A.M.I.E.R.E. 246
“Locked Oscillator” F.M.
Discriminator by S. George 250
Stock Faults—Part 1X
by H. W. Hellyer 252
Hum in Television Receivers
by V. D. Capel/ 256
Book Reviews 259
Television Pre-amp Baby Alarm
by A. Thomas 260
The World of Service—Part 111
by G. R. Wilding 262
Points about U.H.F. Aerials
by K. Roya/ 264
Letters to the Editor 266
Servicing Television Receivers—
Regentone 195 and Associated
Models
by L. Lawry-Johns 267
DX-TV by Charles Rafarel 270
Underneath the Dipole
by lconos 272
Ideas for Amateur TV—Part X
by M. D. Benedict 274
Gasin Valves and Tubes
by K. T. Wilson 278
Your Problems Solved 281
Test Case—b52 284
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LOSED crcuit television s urilised in order to overcome the long

distances between machine operators and assistants during the paper
lapping process in the manufacture of super~tension cables ar the BICC
Jactory at Belvedere, Kent. By the strategic plucing of Rank Orgamsation
equipment, consisting of TV cameras and a 19m. central monitor the
muachine operator can observe, from the control position at the imput end
of the machine, the cozlmg-on process wiuch is suuated some 70 yards
away at the output end. In addition, on rwo 14in. Pye monitors, he can
observe the passage on the far side 0/' the maclune.

Last Berlin giant Television
mast still growing

THE 1,180 ft. television tower, which is to dominate one of East

Berlin’s main squares, the Alexanderplatz, has now reached a
height of 400 ft. and construction on the second third of the project is
well under way. The giant mast due for completion in 1968, will be the
tallest building in Europe.

The seven-storey tower, in addition to transmitting and other
technical installations, will house a cate with accommodation for 200
persons and be equipped with an obscrvation plattorm at a height of
600 ft.

The top of the tower is designed as a stee! sphere with a radius of
52-5ft. This upper structure consists of 140 segments, each of them
weighing eight tons. The project provides tor the installation of an air
conditioning system since all windows and portholes ot the tower will
be hermetically sealed.

The proposed height of the East Berlin TV tower compares with
a total height of 620ft. for the GPO tower of London {including 40ft.
for television aerials) and with a total height of 1/033tt. {including 15ft.

for transmitter installations) of the

Eitfel Tower of Paris.

TELECINE FOR HONG KONG

MI Electronics have recently
been awarded a contract for the
supply of four telecine chains to
Rediffusion Hong Kong, the con-
tractors who supply the wired
television service for the Colony.

These are based on EMI Vidicon
Camera type 201 and include the
latest Philips 16mm projector.
Facilities for separate magnetic
replav on 35mm and 16mm are
provided, and common magnetic

on 16mna.

www americanradiohistorv com

EMI TELEVISION GEAR FOR

NEW ZEALAND

EMI Electronics will be supplying
video equipment tor the New
Zealand  Broadcasting  Corpora-

tion’s latest News Studio in
Hamilton, North Island.
The installation includes two

Vidicon Cameras type 201 fitted
with Angenieux zoom lenses, a
complete production vision mixer
and solid-state monitors. Installa-
tion will be carried out by NZBC’s
own engineers and the Studio will
be operational late this year.

ABC Television broadcast

from cathedral crypt

ON Sunday, December 1lth at

11.00 a.m., ABC Televisicn’s
Outside Broadcast cameras were
positioned in the Cryvpt of Liver-
pool’s new Metropolitan Cathedral
to broadcast Pontiticial 1igh Mass.
I'he Service, screened on the I'TV
network, was the first ever to be
televised {rom this famous new
Cathedral which is now nearing
completion.

ENGINEERING CAREERS

EXHIBITION A SUCCESS

TTENDANCE at “The Eng-

ineers’ Day” Exhibition at the
Science Museum, London, well
passed the 175,000 mark.

This government-sponsored ex-
hibition, designed to encourage
young people to consider pro-
fessional engineering as a career,
was a graphicanswer tothe question
“what does an engineer actually
do?”

Over 500 school parties from
London and the southern half of
England visited the exhibition
since 1t opened in November last
year.

A spokesman for the government
departments and public bodies
taking part in the exhibition said
recently: ‘‘the response to the
exhibition was most e. couraging;
obviously there is no shortage of
interest among young people in
this valuable and rewarding type
of career”.
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Russian TV Experts Visit Britain
DR. 8. Novakouvsky, Director of the Scientific

Research Institute on Television in Moscow,
and three colleagues visited Britain recently, and
at the invitation of The Marconi Company, made
extensive tours of the Company’s laboratories.
One of the main reasons for their visit was to see
the new Marconi Mark VII colour camera and
in the photograph, Dr. Novakousky (right) is
shown examining the camera with Mr. Tom
Mayer, Manager of Marconi’s Broadcasting
Diwvision.

Colour TV Servicing Exam

The City and Guilds of London Institute, in
conjunction with the Radio Trades Examina-
tion Board, has introduced an examination in
colour television servicing principles as a part
of subject 48. There will be a three-hour paper
and the first exam will be held in June.
The syllabus is a slightly modified version
of the 1963 one and candidates will normally
be expected to have passed the final in radio
and television servicing.

Colour from Belmont

ELMONT (Channel 28) now

carries  experimental colour
transmissions as foilows:
Monday and Tuesday 14.00-14.15
Black and white test card; 14.15-
14.25 Colour bars; 14.25-15.00
Colour slide; 15.00-18.00 As for
14.00-15.00, repeated ; 18.00-18.30
Black level and syncs; 18.30-18.35
Colour bars; 18.35-19.15 Colour
slides; Wednesday, Thursday and
Friday 14.00-18.35 As Monday
and Tuesday; 18.35-19.15 Colour
slide followed by colour film.

On Wednesday, Thursday and
Friday a colour film may be trans-
mitted during the period 16.00—

NEW RECEIVING AERIAL

FOR BELMONT AREA
BELLING-LEE Aerials have
produced a new acrial-type
5U10/4A for use in the area of the
new Belmont transmitter.

The new aerial is a combined
v.h.f./u.h.f. model with 5 elements
covering the whole of Band III,
Channels 6 to 13, and 10 elements
on Band 1V, Channels 21 to 34.
Two fully coupled folded dipoles
provide band width and high
gain and correct impedance match-
ing to standard cables on Band I11.

More information is available
from Belling-Lee Aerials Ltd.,
Heysham Road, Netherton, Bootle

Practical Television

Filmshow
THE annual filmshow, organised
jointly with Mullard Ltd., and
Practical Wireless and Practical
Television magazines is to be held
as usual at the Caxton Hall, West-
minster.

The date is Friday, April 14th
and the show will start at 7.30 p.m.
prompt.

The programme will include a
film “Electrons in Harness” and a
topical talk on “Transistors and
Television™.

Refreshments will be served in
the interval. For further details of
the filmshow, please see the next

issue.

17.00. 10, Lancashire.

as seen by others

o T

INK 51 Limited, the international storage

and materials handling consortium, have
introduced closed-circuit television as a
visual training aid for their technical storage
representatives+in Britain.

“Few people”, said Mr. J. F. Suriano,
Group Training Officer, “‘rcally appreciate the
visual impact thcy make on others, and this
medium of closed-circuit television can reveal
both strengths and weaknesses in communica-
tion. It is not enough for our technical
representatives to possess the necessary
knowledge to solve industrial storage problems,
they must be seen to possess it by those with
whom they are negotiating. A televised feed-
back of a discussion between a manager and a
colleague acting the role of an industrialist
enables the former to analyse his presentation
and also provides an opportunity for group
discussion”. The first of these televised train-
ing courses was produced by Zoom TV.
Slough, for the Erecto slotted angle company,
a member company of Link 51 Limited, at
their Hayes, Middlesex, headquarters.

"'"33:.{_
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WIDE-RANGE

ANY readers of PRACTICAL TELEVISION will

have experience in the construction and

operation of wide-band  intermediate-
frequency amplifiers necessary for the proper
reception of vision signals These experimenters
may have also found that the correct alignment of
the vision if. amplifier has presented problems.
The development of a new circuit always involves
the consideration of stage gain, unwanted feedback,
overall bandwidth, layout and so on. Some will do
it the easy way bv beginning with the mathematics,
some from inclination or necessity will rely upon
experience and experiment alone. Lventually how-
ever, the if. amplificr is built and switched on,
and the moment of truth has arrived: does it give
the expected results?

A few years ago it was possible to get by,
because vacuum tubes were simpler devices to
use than transistors. The experimenter who uses
valves still is better off in this respect than those
who are more “with it” and are “going solid-state™;
they are not handicapped by huge input capaci-
tances, low input resistances and feedback capaci-
tances that bv pentode standards are of
astronomical size.

Semi-conductor tuners and i.f. Strips are appear-
ing publicly, and the v.h.f. transistor receiver is
now well established. Design and development for
the amateur are going to be more difficult in the
future, if more rewarding in their results.

Frequency Sweep Methods

The device to be described is an all-transistor
swept-frequency generator—or “wobbulator” which,
correctly used with an oscilloscope, is capable of
displaying the receiver response curve visually at
a glance. Adjustments to the receiver r.f. and if.
stages cause changes in this response curye, and
these show up ar once. If a wobbulator is not
available the whole response curve has to be
traced out laboriously with a signal generator each
time a tumng core is rotated, and this can
multiply the development time by a hundred with-
out difficulty!

There are several methods of generating a
swept-frequency signal. the easiest being to tune a
signal generator rapidly through the pass-band
of the amplificr under test. while displaying the
amplifier output on the face of 2 cathode-ray

WOBBULATOR

0.R.BOWMAN B. Sc. AMIERE.

tube. If the time base generator Is set to a slow
speed, say one sweep per second, a rough idea
of the response can be obtained from the signal
trace displayed—if it happens 1o fall somewhere
near the centrs of the screen. In default of all
clse this helps. The next development along this
line 15 to drive the tuning knob of the signal
generator by means of a motor running in
synchronism with the time base trace. Some very
successful wobbulators have been designed for
mechanical drive in this way. However, the
system is not elegant, some would maintain that
it is barbaric, and even if this 15 discounted there
are some big disadvantages in the miethod, among
them the fact that continuous tuning is hard to
achieve, while intended variations in frequency
SWeep are not easy to arrange except by using

detachable  variable-capacitor  vanes or similar
artifices.

Variable Reactance Devices

The reactance-valve, or its equivalent the
reactance-transistor, represents a useful and

popular way of going about it. This method has
the advantage of being voltage-controlled or
curreni-controlled and with no inertia or wear to
worry about. While only relatively small frequency
sweeps were required—from Skc/s to 2Mc/s for
example—it was, and probably is, the best method
to use, especially in vacuum-tube circuits. There-
are ways of obrtaining large frequency sweeps using
variable-reactance devices, in any case, and no
doubt a number of amateurs posséss and use such
instrurments with every satisfaction.

The- present design utilises a variable-reactance
device as the frequencv-sweeping element, but in
this case the simple variable-capacitance diode is
used. Readers will be aware that a semi-conductor
diode is non-conducting when reverse voltage is
applied because current carriers are attracted away
from the p-n junction by the applied e.m.f.; the
larger the reverse voltage the greater the attraction
and the thicker rthe depletion layer becomes. Hence
the junction capacitance falls with increased
reverse voltage. Typical diodes of this type, useful
at relatively high frequencies. may have depletion
laver capacitances varying from about 3pF at
about 20 volts reverse e.m.. to about 10pF at
about 1 volt reverse e.m.f.

www americanradiohistorv com
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Consideration of the conditions existing where
such a diode is used to tune a circuit of oscillator
frequency, say 34-37Mc/s is rewarding. Clearly,
the best frequency sweep is obtained when stray
circuit capacitances are small, so it will be assumed
that a suitable coil has been wound which when
tuned only with ‘‘strays” resonates at 37Mc/s. In
a typical transistor curcuit the OC171 might be
used. The collector capacitance would be about
6pF, coil and wiring capacitance 1-5pF, and the
minimum diode capacitance 3pF, making 10-5pF
in all. At minimum reverse e.m.f. the variable
reactance diode would add another 7pF, making
17-5pF in all.

Now frequency is inversely proportional to the
square root of capacitance, so if these conditions
prevailed the lowest frequency the oscillator could

10-5
operate at would be 37 x \/ T7—,5Mc/s or 29Mc/s,

giving a frequency sweep of 8Mc/s. This would
suffice for testing the if. strip response of any
TV receiver on the 405 or 625 lines standards. The
chances are of course that rather less would be
achieved—probably about 6Mc/s in all, which
although satisfactory from a frequency point of
view would be rather pushing one’s luck.

. l

1
Oscillator 2: i Oscillator 1 m———>!

TELEVISION 247,
fSwept o
Voltage R requen
Oy v_arialae [ Oscnl!lator output
capacitance |
Sawtooth voltage in Miker Filter

Variable
tuning

Oscillator __l
2

Fig. 1: Schematic diagram of the unit.

frequency. When the generated signal is applied
to an amplifier, there is therefore a built-in non-
linearity, which will tend to ‘“skew” a response
curve as far as the display is concerned; the
amplifier will appear to give more amplification at
the higher frequencies. Alternatively, an amplifier
badly affected by Miller feedback, having a
response curve with a large hump at the lower end
of the pass-band, may appear to be relatively flat.
Nobody will worry until the displayed picture in
the completed receiver is horribly affected by
“ringing”, or turns out to be verging on instability.

Mixer Filter

VR1
250k

|
LIS

DC.biasS

]
B0
e}

820,

RIOS
47kL)

C10
100uF
25Viw.

pF
Cl7mms mmC18 2
33pF 2000 |RFESvR3
A T Y

rp . Sawtooth in
250k

t T i
A&

-« To battery +ve,

: ' L

via on/oft switch®

o
(see text) aanged withVR3

Fig. 2: Complete circuit diagram of the wide range wobbulator.

At the same time the variations in load on the
tuned circuit have to be considered, and when this
is done the picture is not so gaily coloured. At
considerable reverse e.m.f. the capacitance across
the tuned circuit is small. The semiconductor
material of the diode depletion layer carries a small
r.f. current and losses in the equivalent series
resistance of the diode are small; the oscillator
output tends to be high. When the reverse e.m.f.
is small the depletion layer capacitance is large,
three or four times the r.f. current flows in the
equivalent series resistance and losses are high;
the output from the oscillator diminishes accord~
ingly. Hence the output varies markedly with

Add to the above the fact that in transistor
circuits, 12V is all there is available as a rule,
and that the total capacitance range of the diode
cannot be achieved, and it will be apparent that
some further thought needs to be devoted to the
design.

One approach to the problem arises from the
observation that if small capacitance variations
only are permitted, and these about some low
value appertaining to a considerable reverse e.m.f.,
oscillator output is sensibly constant. Consider the
situation existing if the frequency of oscillation is
raised to 250Mc/s. Suppose a capacitance variation
of 3pF can be tolerated, over this range the
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oscillator output being sensibly constant. Then the

frequency sweep will be 250 x 4/10-15/13.5Mc/s
to 250Mc/s, or about 30Mc/s. This is highly
satisfactory; in fact, it would be possible for most
applications to use only a capacitance variation of
1pF, equalising oscillator output more effectively
still; this would give a frequency swing of 16Mc/s.

‘The OC171 would hardly be usable practically in
such a circuit, since its cut-off frequency is of the
order of 75Mc/s and its transition frequency (at
which gain = 1) is about 120Mc/s. This is also
above its maximum frequency of oscillation. The
AF102 is highly sartisfactory for this application,
and its output capacitance is of the order of 2pF
thus reducing “strays™ still further. Using this
transistor, the oscillation frequency can be reduced
to 150-160Mc/s, in between Band II and Band
1II, with ample frequency swing for constant
output. The reason for this will be apparent later.

The only remaining problem is to convert the
150Mc/s frequency to the desired intermediate
frequency and this is a relatively simple matter if
normal frequency changing methods are employed.

Difference Frequency

Fig. 1 shows the block diagram relating to the
instrument. Qscillator 1 is the variable-frequency
oscillator already discussed; its basic frequency is
fixed, hut because of the reactance-diode across
the tuned circuit a sawiooth voltage input will
sweep the frequency between limits dependent on
the sawtooth voltage input and the residual capac-
itance in the circuit,

Oscillator 2 is so arranged that the tuned circuit
associated with it can be tuned by a wvariable
cupacitor. When the vanes of this capacitor are
fully meshed it tunes to nearly the same frequency
as oscillator 1, and when the variable capacitance
is reduced the fréquency rises to some S0Mc/s
above that of oscillator 1. Thus the difference
frequency, which is detected in the muxer, varies
between about 0'1 to 1Mc/s and 50Mc/s. This
difference frequency is fed to the output terminal
through a filter designed to attenuate frequencies
above about 45Mc/s, thus minimising the escape
of the waves generated directly in the oscillators.

PRACTICAL TELEVISION
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The design of the mixer and filter will be
discussed in due course.

Fig. 2 shows the complete circuit diagram for
the instrument, and a number of circuit points
may be mentioned at once. In the first place each
oscillator is contained within a small aluminium
can, the negative battery lead being taken through
a lead-through capacitor for decoupling purposcs.
The sweep oscillator is supplied with its sawtooth
inpur through a similar capacitor; this has neg-
ligible effect on the sawtooth at sweep frequencies
of interest, but prevents the escape of radiation.
The filter unit is similarly enclosed inside a can,
which necessarily has to be of somewhat ampler

proportions,
Secondly, the filter—~whose inductors are 1.3 and
14 (two of each)—is associated with two

transistors.  The first provides a little gain, with
the average transistor, but this is not its function;
the real purpose of this transistor is to effect an
impedance-match with the filter. It will be
realised that a filter of this type is working near
the practicable limits for “lumped ” circuits when
dealing with frequencies near those of television
receivers, and 1o obtain reproducible results it is
necessary to use reasonable values of circuit
component. It would be pointless to aim at a
circuit using for example 1 or 2pF capuacitors of
low tolerance, so a compromise has to be reached
between the tolerances of capacitors and the
accuracy with which small coils can be wound,
The output is also obtained from an emitter-
follower transistor, and a glance at the circuit will
reveal that the termination of the filter is such
that a very nearly constant resistance is presented
1o the lilter whatever the setting of the output
control,

Diode Mixer

Output from the oscillators is taken at the
emitter through a small capacitor (2:2pF) which
feeds the signal into the diode mixer. This
arrangement imposes less capacitive load on the
tuned circuits, and represents a relatively low
source impedance for the mixer. Less © pulling ”
between the oscillator results from this arrange-
ment; 1t has been found quite practicable for the
oscillators 1o operate at frequencies
no more thas 100kc/s apart, and
465kc/s can readily be generated

Input
from osci
and osc.2

g s> Holes for :
é mounting -
3L3a

Fig. 3: Etched circuit board for the filter unit. Note: Layout of this unit 1s fairly
critical, the filter operating at new Television frequencies

if desired. However, a certain
amount of jitter is bound to occur
in even these stable oscillutors,
and if only 0.01%-—negligible at
150Mc/s — this  represents a
random frequency inaccuracy of
20kc/s which is hardly tolerable at
465kc/s as it is some 4%. At
10.-7Mc/s the same jitter is 0.2%,
and this can barely be seen on a
6in. oscilloscope, so the instrument
E can be used very effectively to
generate 10.7Mc/s for the align-
ment of v.h.f. receivers. .

R.F. current from the fixed-
frequency oscillator (oscillator ‘1)
.is_arranged to be much larger than
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COMPONENTS LIST

Resistors:

R1 5-:6kQ R11 5-6kQ
R2 18k R12 10k
R3 100 R13 1kQ
R4 3-3kQ R14 3-3kQ
R5 5-6k R15 82Q
R6 8-2kQ R16 470kQ
R7 100Q2 R17 680Q
R8 3:3kQ R18 82Q
R9 100kQ R19° 4.7kQ
R10 47kQ

All 10% IW miniature

VR1 250kQ VR2 250kQ b

VR3 5k with switch

Capacitors:
C1 1000pF lead through

Cla 1000pF

C2 1000pF

C3  22pF

ca 1pF

C5  1000pF lead through
C5a 1000pF

C6 1000pF

C7 2:2pF

Cc8 50pF

Cc9 1pF

C10 100uF 25V electrolytic
C11  1000pF lead through

C12 500pF
C13 2000pF
C14 500pF

C15 33pF 2% silver mica

C16 100pF 2% silver mica

C17 33pF 2% silver mica

C18 2000pF

C19 500pF

C20 1000pF lead through )

All 20% ceramics unless otherwise stated
VC1 2-10pF air spaced variable

Semiconductors:
Tr1 AF102, Tr2 AF102, Tr3 OC171, Tr4 OC171,
D1 SVC1, D2 microwave silicon diode (see text)

Inductors:

L1 21 turns 18 s.w.g. enam. wire

L2 3 turns 18 s.w.g. enam. wire
L3/L3a 11 turns 26 s.w.g. enam. wire
L4/L4a 15 turns 26 s.w.g. enam. wire
See text for further details

.Miscellaneous:

Aluminium sheet, Veroboard, copper laminate,
knobs, screening cans, two-pole two-way slide
switch, coaxial socket, nuts, bolts etc.
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that from the variable-tuning oscillator (2) and
this is reflected in the differing values of base bias
provided. Even so, the mixer diode is not being
used as a highly efficient mixer, as the r.f. voltage
does not swing the working-point far into the
linear part of the characteristic curve. However,
there is sufficient non-linearity to produce a
respectable i.f. and a few microvolts output Is in
general all that is required for alignment purposes.
If desired, the 680Q) resistor in the base lead of
the final transistor may be omitted; or, better
still, a “high-output” lead taken from the filter
termination direct for preliminary alignment
purposes or for testing individual stages of an if.
amplifier. The termination will be approximately
correct for a 75{) coaxial cable.

Low Pass Filter

The mixer diode used in the prototype is a
microwave silicon diode, which has to operate at
150—200Mc/s, so the usual OA70 will not be
very suitable. The microwave diodes available are
frequently of the “coaxial” type, and small clips
will have to be fabricated from strip brass (such as
can be got from a spent cycle battery) to obtain
good electrical contacts with mechanical rigidity.

The filter is designed as a low-pass filter cutting
off sharply at 45Mc/s, with a characteristic
impedance of 80Q. It consists of a centre section
of “constant-k ” type, with two half-sections of
the same impedance as input and output termina-
tions, each of ““m-derived” type. This classical
type of filter suffices to keep most of the v.hf.
away from the output terminal, and in fact works
better than was expected! Much depends on the
care taken in constructing the filter, and some
constructional points will next be mentioned.

The filter, with the mixer diode and the two
associated transistors, is in the prototype, built
on a small piece of copper—clad laminate,
appropriately etched, which fits into an aluminium
can 2in. diameter and 3%in. long. Such cans can
often be obtained—empty, of course, from one’s
local chemist. The paint js best removed with a
paint stripping solvent such as Polystrip or
Nitromors. The laminate is cut to size 2Zin. by
13, and the circuit etched as shown in Fig. 3.

The inductors are wound on a 11/64in. drill
shank with No. 26 s.w.g. enamelled copper wire,
close-wound. The wire is put on by hand, taking
great care that the turns are lying closely side by
side, with no gaps. For L3 inductors about 11
turns will be put on first, and for L4 inductors
about 15 turns. The wire is then allowed to
spring back, and the loose coil will then be 3/16in.
inside diameter and will fit with a very slight push
on to the shank of a 3/16in. drill. The end tum
is removed leaving 9% turns for L3 inductors and
13 turns for L4 inductors.

The ends are carefully trimmed to lie at right
angles to the coil, and are cut to length of %in.
The end %in. is cleaned and tinned, unless the wire
is of the self-fluxing variety.

To be continued
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“LOCKED
OSCILLATOR”
F. M. DISCRIMINATOR

by S. George

HILE rhe conventional radio detector is
KX/ used in many dual-standard TV receivers,
there is now a growing tendency to use the
EH90 “Locked Oscillator Discriminator” as the
f.m. detector, on four main points. (1) It is more
economical in design than the conventional ratio
detector, since the expensive r.f. transformer is
replaced by one simple tuned circuit, while the
mutched duo-diodes and triodes are eliminated. (2)
The circuit has very good amplitude-limiting
characteristics. (3) It gives an extremely high a.c.
output so that in most commercial designs, the
EHS0 output directly feeds the sound output
pentode, while on 405 it can act as an a.f. amplifier
to boost the output from the 405 a.m. detector. (4)
The output for a given f.m. deviation is constant
irrespecuve of signul strength,

Simplified discriminators

Pentodes were used in a simplified form of such
discriminators in American receivers, but the
present day heptode circuit is the outcome of
considerable development by the Mullard Research
Laboratories to improve the function of this type of
discriminator, and we are indebted to them for
much information contained in this article.

All such f.m discriminators function by virtue of

the fact that the anode current of the detector is
a function of the phase relationship between two
similar frequency sine waves applied to two
different grids. Also when an a.c. voltage is applied
to the control grid, the electron stream passing
through the suppressor grid to the anode. induces
a facsimile voltage on the suppressor but lagging
by 90°. Such coupling is known as “space charge”
coupling and if G3 is returned to cathode via a
parallel tuned circuit, the valve becomes analogous
to a tuned-grid-tuned-anode oscillator. Over a fairly
restricted frequency range, the oscillation produced
at the suppressor grid “locks” to the applied input
signal the “lock-in” range increasing with in-
creased signal input. Outside this range however,
the oscillator fails 10 synchronise with the input

and beats occur. Inside the “lock-in” range, when
the f.m. signal deviates slightly from the tuned
circuits resonant frequency in accordance with
the modulation, the phase difference between the
two r.f. signals is no longer 90° but increases or

decreases according to the direction of the
frequency shift. Anode current being a function
of the two signals phase relationship an a.f.

output representing the difference between them is
developed across the anode load resistor.

Space charge coupling

For most effective operation, the valve used
should have high “space charge coupling”. This
implies that the electron stream should have a large
eflect on Suppressor grid potenual or in other
words that the gm (G3-A) will be high. The EH90
heptode is particularly suitable in rhis respect, and
superior to a conventional pentode.

Discriminator circuit

Figure 1 shows the basic EH90 discriminator
circuit with 1.2 being the “quadrature” coil damped
by the 39k{} resistor for optimum gain and “‘lock-
in" range. The G2/4 screen is fed via a low
resistance fixed potentiometer network to prevent
variation of f.m. outpur with signal level, while
omission of the cathode bypass capacitor com-
pensates for valve input capacitance change with
voltage and assists limiting action by negative
feedback.

Figure 2 shows an LEH90 dual-standard sound
circuit (GEC/SOBELL) in which the valve
functions as an a.f. amplifier on 405 (sound out-
put stage is not shown). Such discriminator circuits
give little trouble, are relatively insensitive
to component tolerances, and only the resis-
tors in the screen grid fixed potentiometer
network and the cathode lead need be of
10% tolerance. Valves in this mode are very free
from microphony und valve replacement has

HT+

> " AF output
18kﬂ% _]_C

S EHSO %
A

Sood

BEess

L2
8Mc/s

\

39k

56k ()

-
-
I
SpF
560k {1
VA ~o—y
o005 | i

T

Q005

uFT

.

Fig. 1: Basic EH90 ‘Locked Oscillator’ f.m. discriminator. Space
charge coupling between G1 and G3 induces a replica of the
nput frequency on the latter but lagging by 90°. F.M. variations
of the input signal then produce slight varigtions of this phase
aisparity to produce an a.f. signal across the anode /Qed resistor.

www americanradiohistorv com


www.americanradiohistory.com

March, 1967 PRACTICAL TELEVISION 251
5009]_ A o0 l HT1
pF;%- ° i é H12

7 %7 =9 e 0:01WF
18MO. 1
V g L}
T6 _[_—‘ PLI-T
) 3000pF
I %A
=] / 33007
405 b—
BMc /e I— & 0k % Sl s '
4O?Is§ur§d L 1500 & . - I"‘N—‘I =
..1._1_|T2p 1003 exhm o L7 Y
Pk .f-'g K2 T _E a ’M“m ’—-l 560k0
l!I _.> ] ™ 1500PF \ 2 3 == Seler _(PU_Q
h-—-—J—__ — 1 22 4 S)F 5 ®
oo oo w;r- L5 T T AT -I-T 3?1-[1:_ 11.!
p R ¢ — 1
% = 0°044F [ s1 1500pF 'L
625 Y405 T

Fig. 2: Typical EH90 dual-standard sound system. On 625 it functions as a ‘locked oscillator” f.m. detector and on 405 as an a.f.
amplifier. (G.E.C./Sobell McMichae/ series).

negligible effect on operation and tuning. Indeed a
five-fold increase in Cgl-G3 results in only a
slight reduction in the “lock-in” range and reduc-
tion of a.m. suppression ratio. Warm-up drift due
to capacitive changes in the valve is negligible
after the first 5 minutes, but it is worth noting that
the Mullard Engineers observed—*“It was found
most important to lock the cores of the inductors
with a good quality locking compound. If rubber
string was used, the core unscrewed slightly during
each temperature cycle. Ten such cycles produced
a final frequency error of 12kc/s whereas when
the cores were sealed with locking compound the
error was less than 50c/s”.

Due to the reduction in components compared
with the conventional f.m. detector, and the

PRACTICAL WIRELESS . . APRIL
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absence of the duo-diodes, servicing presents few
problems. The most likely sources of trouble apart
from variations in the value of resistors effecting
the operational function of the valve are—(1)
Partial or complete loss of capacity in the fixed
trimming capacitors associated with the quadrature
coil. In extreme cases this could tune the coil
right out of the “locking range” limits. (2) Short
circuited fixed trimming capacitors which would
thus also short circuit the coil. (3) Open circuited
or dry-jointed coil damping resistor which would
thus increase the “Q” of the quadrature coil above
optimum and decrease the discriminator “lock-in”
range. (4) Open circuit or reduced capacity G2/4
capacitor which could cause instability and varying
output with varying signal level.

FREE INSIDE EVERY COPY . ..

Radio fault-finding record.
has been specially made to launch a new series on repairing radio sets, begin-
ning in the April Issue of Practica/ Wireless. Written by two top experts in the
field and supplemented by the record, this series will enable you to diagnose
and remedy faults in radio receivers, amplifiers and other equipment.

The sounds on the 334 r.p.m. record are made by a variety of radio faults . . .
R.F. and LF. Instability, Overloading, Component Noise etc., and reproduced
together with identifying commentaries and fault-free passage for comparison.

This record

INCLUDE: 4-BAND
INTERCOM.

FEATURES

FREQUENCY MARKER

SUPERHET. DUAL CONTROL
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BY H. W. HELLYER

PREVALENT TROUBLES IN
NEW SERIES

needed, because of the higher frequencies

involved, where the length of component lead-
out wires is a significant inductive and self-
capacitative factor, and where component placing
and the siting of connecnng wires can drastically
affect the tuning. Often it is worth spending a
little more time diagnosing the fault, making
proving tests and eliminating possibilities, before
probing about vainly in the electronic under-
growth,

Far and away the most prevalent is the break-
down of a current-carrying resistor: usually the
common h.t. feed, or the resistor in series with
the oscillator anode, where valved tuner units are
employed. We are so used to this fault now, on
many different units, that the preliminary proving
tests are almost habitual among the servicing
fraternity. First, are there faint clicks through
from the aerial, and perhaps small flashes on the
raster? Do we get clicks and crashes as we rotate
the turret or press the buttons and keys? If so,
it is a fair bet that h.t. is reaching the tuner
and, if absent, is being lost where it divides to
feed different parts of the circuit.

If the tuner is ‘lively’ yet the correct signals
cannot be tuned in, the next point to suspect is
the oscillator, and again, the most likely trouble
(apart from some tuning problems we shall come
to later) is lack of h.t. voltages. Often, quite small
resistors are used in these h.t. feed circuits, and
it needs only a small flashover to burn them out.
More likely than this is deterioration through
constant use—ho[ and cold cycles of daily wear
causing ‘ageing’. When this occurs, though there
may still be h.t. present, it may not be enough to
sustain oscillation.

IN and around the tuner unit, more care is

TUNER H.T.

Testing for h.t. with a meter is straightforward
enough, the drawback being the near impossibility
of getting the average probe to the exact position
one needs for the test. Without a meter, it may
be necessary to make a ‘spark test’. Highly
unofficial, this! A screwdriver blade touched
quickly between a high tension carrying point and
chassis should provide a small spark. For the brief
moment of the test, the short-circuit will not
damage resistors or blow fuses, but there can be
a real danger of burning out the fine wire of some
coils.

A glance at Fig. 43 reveals that the popular
method of supplying h.t. to the tuner unit is by
divided and separately decoupled paths from the
main h.t line of the receiver. This source point

STOGK FAULTS

COMMERCIAL RECEIVERS
PART 9: Tuner Units

may itself be filtered, and if there is no h.t. at
all reaching the tuner, the filter circuit and its
decoupling capacitor should be checked. Note
that the h.t. feed 1o the triode oscillator section
of the PCF806 is via a 12k{) resistor, but that
the pentode mixer section has a series feed circuit
with decoupling from the junction. This is partly
because of the value of resistor needed and the
power dissipation, partly to provide the correct
frequency-conscious circuit dependent on the
physical placing of the components.

H.T. to the r.f. wiode is via a paraliel pair, in
practice a single tapped component, whose position
1s as shown in Fig 44, adjacent to the valve base.
In this model, the components are fairly easy to
reach and replace; other units seem designed to
defeat such an exercise. This type of permeability-
tuned unit is found in the Bush TVI135 and 138
range, and the Murphy V923 and 929. Known
as the A490, it has four push-buttons which can
be arranged to select any combination of Band I
and Band III stations by altering the switch
actuating tab which is secured to the rocker bar
by a rub screw.

To remove the unit, take out one hexagon-
headed bolt and withdraw from the rear. It is
easier to disconnect the plugs (power and i.f.)
from the main panel. The cover can be removed
by a slight pressure on the blunt end, raising
a bit, then disengaging the other end.

Having chosen whether the appropriate button
has to tune BBC or ITV, slacken the grub screw,
reposition the tab (downwards for Band III,
upwards for Band I) and refit the base. Then, all
that is necessary is to press in the button, which
operates the bandswitch shown in Fig. 43, pull it
gently out untl its flange is felt to engage the
tuning spindle, and turn till sound and picture
tune in, and slide the button clear of the spindle.
Selection of another button neutralises the
engaged one. This is a streamlining of a common
Bush principle, and is very similar to other types
of tuner.

An earlier type of Bush tuner, such as used in
the TVI125 series, also had four push buttons, but
was intended to be set for two stations on each
band, and altering to receive one Band IIl and
three Band I channels, quite a common require-

ment., is a bit more difficult. The button to
‘doctor’ is the inside Band III button, whose
switch actuating block should be set upward

normally, and can be altered to a downward
position for BBC reception. An adjustable
core stop which is wusually employed to set
the neutral return positions of the Band I
buttons can be set 10 tune (@ the position
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Band

001 @Q’Q IF take-off

capacitors carrying the h.t. line
into the tuner unit. One of the
common symptoms 1s an apparent
high h.t. current drain, which
1000pF makes one suspect a valve fault.
Y \ The valves are replaced and the
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L1 trouble persists. But switching
| between channels momentarily
regains h.t. voltage at the external
feced point. In thesc cascs, sus-
pect a leak across the silvering
of one of the feed-through capa-
citors, or perhaps cracked ceramic
of its tube. There is no real
solution, but an effective cure is
to remove the capacitor altogether,
rewire the h.t. line through the
hole, make a joint as near the hole
as possible, but insulated safely,
and connect a 1,000pF bypass,
soldered to the body of the tuner
as near the original point as
possible (see Fig. 45).

Where BBC-2 signals are in
order and v.h.f. does not come

Band
I

22k0L

L

through, there are two possibilities.

AGC First 1s the r.f. valve, which is not

Fig. 43: Permeability tuner for Bands | and I/l.

taken up by the outside BBC button and
then sclected by the second button, by first tuning
the signal, then slackening the Philips screw on
the stop (available through the bottom of the
cabinet).

Although we cannot spend too much time on
the obvious stock fault of poor h.t, it may be as
well to mention that several manufacturers
recognise the vulnerability of these resistors and
helpfully mount them outside the body of the tuner.
(Of course, they have an ulterior motive; heat
dissipation). Others, such as the Plessey push-
button tuner and the Bird tuner used in Defiant
receivers, had their h.t. resistors hidden away in
the intestines of the unit, while some of the
Philips designs are of particular awkwardness.

CAPACITOR BREAKDOWN

A fault with similar effect but more confusing
to trace is breakdown of one of the feed-through

Aerial HT+in Mixer anode
in
Ij Screen : e
\/ DO ___out
SIS ——
.
<olls - Swits
e
— eside
o e o [|1'. m:ntl_mj[[l] g
A vl Gy
I/ / v coil
7/ ] \_l forme
/ .
RJF grid RF anode Mixer grid  Oscillator

used on u.h.f., second the oscil-
lator of the v.h.f. mixer-osc. If
the trouble is not h.t., and valves
are in order, check the system’ switching, especially
the a.g.c. line, which is altered externally, usually
on the main slider switch section on the if. panel.
Patterning on odd channels is not an unfamiliar
fault, and may often be caused by a breakdown
in dccouplmg, generally between the r.f. and mixer
stages In Fig. 43, where a triode r.f. valve in
earthed cathode mode is used, the 22pF capacitor
marked “X > is part of the neutralising circuit
and open-circuiting will cause a severe herring-
bone pattern in certain parts of the country.
Leaky coupling from the tuner unit is another
problem that can cause peculiar symptoms. Where
the leak puts h.t. on the grid of the succeeding
common 1f. valve, or upsets the ag.c. line (the
voltage limited by intervening components)
symptoms of overloading may be found. This can
often be checked by operating the system switch,

when the fault may temporarily clear. Check the
feed-out capacitors in such cases: Y in Fig. 43
15 an example.
Solder to Lead-in Decoupling Lead-in
outer ‘plate” wire capacitor wire
capacntor . / =

- lnsulated
/sleevmq
el R

s

Lead—out wire

Lead-out wire

a) (b)
Frg. 44 (left): Permeab/hly type tuner used in the Bush TV135
and 138 series.
Two methods of replacing faulty lead-
through capacitors.

Fig. 45 (above):
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The grid of the mixer stage of
the v.h.f. tuner is a notorious
trouble spot, and fault symptoms
vary between an intermittent hum
and weakness more apparent on
one band or even on one channel.

The tuner units that Philips
have employed in various models
differ in small constructional
points but have enough similar
features for us to concentrate
on the simplified circuit of
Fig. 46, which Is that used in
the Cossor CT1964A and the
Peto Scott 960. Choice is deter-
mined by the large number of
these sets distributed by multiple
stores and rental outlets.

We can again note the different
h.t. feed lines with vulnerable
resistors shown in the diagram,
and here we can also see the mixer
grid network. The trouble usually
shows itself at v.h.f., and is prob-
ably intermittent. Check the 10k(}
‘resistor and look for broken con-
nections at the mounting of the
18pF capacitor, situated at the
front of the switch unit on top of
the main body of the tuner, shown
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in Fig. 47.

The setting up of the oscillator
on these tuners can be perplexing
at first, Fig. 47 shows the main
.adjustment points. When the channel is seclected,
the appropriate coil biscuit (printed circuit type)
is turned to engage small spring blades. These
blades, and the contacts on the biscuit, tend to
get ‘coked up’ after some time and will not
usually respond to the brute force method of
an application of switch-cleaner. In fact, the best
cleaner here is a drop of methylated spirit, on a
clean rag wrapped around a screwdriver blade.

Much patience is needed, and the practice of
resetting the stator to tighten spring blade action
by small adjustment of the grub screws at the
end of the tuner body can solve many intermittent
switch problems. The watchword should be:
“ Easy does it”. Never try to force switches

Pivot
point  Rocker Tuneraccess hole

Set screw
Fig. 47: Philips tuner, the circuit shown in Fig. 46 (above).

Fig. 46: Simplified circuit of the Philips tuner used in the Cossor CT1964A.

against their “natural” spring. All that results
is a permanent bending of contacts and what
seems to be a loss of elasticity. Similarly, the
practice of bending these springs with pliers to
facilitate better contact is to be deplored. At best,
it is a temporary solution.

COIL PLATES

If it is necessary to remove coil plates, ie.
printed circuit boards, there are two types that
need attention. The type shown in Fig. 47 is
removed by first taking off the plate on the roller
side of the tuner, turning the rotor to a convenient
position, then easing out the coil insert from the
rear end. Incidentally, in case the ‘gremlins’ have
mixed up the coil sequence, when replacing, the
rotor lug sits between coils 12 and 13. For reasons
that need not bother us here, the sequence of
coils in the rotor should be retained, even when
there seems to be a tendency on the part of the
maker to require maximum rotation of the selector
knob between stations.

The old practice of putting adjacent coil biscuits
to suit the local channels is prevented by the
v.h.f./u.hf. switching, among other things. In
any case, switches benefit from regular use and
have a certain self-cleaning action that channel
selection helps.

To return to our adjustment, Fig. 47 shows two
main variables. Screw A is used to set the move-
ment of the cam that selects the position of the
plunger in capacitor C (see Fig. 46). Each
channel has an adjustment screw that determines
the movement of the rocker, this depresses a
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nylon cap on the end of a metal pin (shoulder
end goes to the tube side of the capacitor, when
replacing, losing the pin is theé usual dismantling
penalty!) and the plastic tube has the nylon end
inwards.

The cam setung is regulated on Band I,
adjusung screw A to the mid-position for the
channel to be ret¢eived, having turned the fine
tuner knob (depressed to locate the screw) to mid-
position. After this, turn to the local Band 1II
channel and tune the grub screw B for best picture
and sound. When tuning thesc modern units,
often 1t 1s better to set the recciver up slightly
toward the sound carricr, i.c. for best sound. Any
variation to obtain best picture can be made with
the fine tuner knob. A word of warning, too.
There are, as wc have implied, two main typcs
of tuncr. The tvpe discussed has coils with a
prefix GB, has an internally mounted if. coil
and screening skirts to the valveholders. The
valves are PCCI8% and PCF86. In other sets,
coils with GP prefix are used and though these
appcar similar, they arc not interchangeable. In
these tuners, the rotor lug comes between channels
2 and 3, and PCC89 and PCF80 valves are
employed.

The tuner slug operated by a cam is used on
tuners by K-B and GEC as well as Philips,
though in a slightly different circuit formation.
In these, breaking of thc slug can cause qucer
symptoms, the wusual being that one channel
appears to drift and another to tune up perfectly
until the rotor is turned, when a lot of jiggling is
necessary to get the signal back.

Although it may be a poor solution to turn the
set on its side each time we change channels, this
is the only alternative to repairing the broken
slug!  However, do not despair, the slug can
gencrally be pushed right through the tube with
an orange stick, and can sometimes be repaircd
with that indispensable aid, Araldite.

On earlier Philips types, if the core is tight in
the former, application of a small amount of heat
from a soldering iron held near the former can
assist removal. Tightening a slider type slug in
a former may need thc addition of a sliver of
elastic. A justifiable remedy, even if the makers
do frown on it!

AERIAL CONNECTION

On some Pye tuners, a prevalent fault was the
breaking of connections of the aerial coil at the
rear of the rotor. This usually led to poor Band 1
rcception. and the cure was to resolder the tail
end and gently reposition the coil. Where incre-
mental tuners are uscd, as popularised bv Pye
in carlier days. care must be taken not to alter
positioning of coils. The same stricture applies
to many of the later units, very different physi-
cally, but electrically similar in technique.

NEXT MONTH

It was intended to end this series with the
present article. But tuners offer us much scope
for discusuon and we need to take a look at
transistorised tuners, methods of u.h.f. coupling
and mechanica! tuning drives and, space permitting,
some aeria] troubles and their cures. These
subjects will be dealt with in our concluding
article, next month.

PRACTICAL TELEVISION
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Practical

TELEVISION

TV EHT METER

Constructional details of a reliable test unit
for the higher voltages. Five ranges (100V,
300V, 1:5kV, 10kV and 30kV), stabilised
meter zero, micro-corona damage protec-
tion, full overload protection for meter and
circurt, switch for positive or negative
polarity. Absolutely safe to use, this instru-
ment uses transistor printed circuit con-
struction and can be either mains or
battery powered.

DECODING PAL

As the months go by, colour TV comes
nearer. Of the various circuit elements in a
colour receiver perhaps the decoder is the
least well understood. Here is an authorita-
tive article describing the principles in-
volved. Brush up on your colour theory
while there is time!

625-LINE UHF PROBLEMS

A valuable article analysing the problems
most encountered by readers in 625-line
u.h.f. TV, concentrating on the symptoms
of grainy picture, instability and sound
troubles.

ORDER YOUR COPY ON THE FORM BELOW

T0

{Name of Newsagent)

Please reserve/deliver the APRIL issue
of PRACTICAL TELEVISION (2/-). on sale
March 23rd and continue every month

until further notice

NAME

ADDRESS
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HUM

IN TELEVISION
RECEIVERS

LY. D. Capel

receiver, first suspicions are usually directed

to the smoothing circuits, especially the
smoothing capacitor. There can, however, be
many causes of hum in a TV receiver and its
effect can be detected in many different ways. Let
us consider the smoothing circuits first.

The first leg of the smoothing circuit is provided
by the smoothing choke, which is an iron-cored
inductor designed to possess the maximum
inductance possible for its size. The impedance
offered by any inductor to a current flowing
through it depends mainly upon the frequency of
that current. The impedance is less as the
frequency decreases and is almost zero for d.c.,
the only opposition then offered being that due
to its ohmic resistance. Hence while the d.c. h.t.
current flows through the smoothing choke with
little opposition, a fair impedance is offered to the
50-cycle a.c. ripple current. With most television
receivers half-wave rectification is employed,
hence the ripple will be 50c/s. Where the
rectification is full wave the ripple will be 100c/s
and so twice the impedance will be presented by
the smoothing choke, hence the smoothing circuit
will be more efficient.

SMOOTHING HUM

The smoothing capacitor has exactly the
opposite effect to the choke, this offers a very
high opposition to d.c. current but presents a low
impedance to alternating currents. Hence whereas
the smoothing choke is connected in series with
the h.t. supply line, the smoothing capacitor is
shunted across it. Less impedance will be offered
to a frequency of 100c/s than to one of 50c/s,
so, as with the smoothing choke, the capacitor
will be more effective with full-wave systems.

Theoretically, ineffective smoothing could be
due to either of these components being defective
but in practice it is nearly always the capacitor
which gives rise to trouble. If the smoothing choke
goes open circuit, the result will be no reception
at all as the h.t. supply will be interrupted. Failure
of the smoothing capacitor, on the other hand,
will result in an a.c. ripple being passed along the
h.t. line to all circuits of the receiver. The result
will be that the sound circuits will be modulated
with the familiar hum, also vision, sync and time
base circuits will be affected to some degree,
varying with different receivers. For example, it
is sometimes found that the vision exhibits a black
hum bar across the screen whereas the hum on
sound is only slight. In other cases it may be
that the hum bar is only slight and the main
effect on the vision is poor line sync. If the hum
is manifested in several circuits, then it is fairly
safe to say that the smoothing capacitor is the
eause of the trouble.

WHEN hum manifests itself in a television

Receivers are sometimes found with their
smoothing capacitors bridged by another one.
Presumably the original became defective and a
repair was effected by connecting the replacement
across it. It 1s bad practice to leave a defective
capacitor in circuit since the original may be
passing a high leakage current which could result
in an unnecessary load being placed on the h.t.
line, and the capacitor may become heated or even
explode. The writer has seen cases where this
has happened.

The smoothing capacitor is commonly combined
in the same can with the reservoir capacitor. If
the smoothing capacitor has become defective then
it is likely that the reservoir also will soon show
a defect even if this is not the case already. While
it may be more expensive, it is prudent to replace
the complete unit if any section should be faulty.
Even if this is not done the defective capacitor
should be completely disconnected and a replace-
ment fitted to a separate tag connection.

Another possibility which can prove quite
baffling to the uninitiated is a leakage between
the smoothing and reservoir capacitors within a
common can. Such a leakage in effect shorts out
the smoothing choke and hum in all circuits will
result just as if the smoothing capacitor had gone
open-circuit. The normal practice of bridging the

Fig. 1. Hum on vision.

suspected capacitor with a test one will hence not
produce any results. The leakage between the
sections will not normally be measurable with an
ohm-meter due to the low d.c. resistance of the
smoothing choke connected between them. If
smoothing is suspected because several circuits of
the receiver are affected with hum, and if
temporarily bridging the smoothing capacitor gives
no improvement, then this possibility of leakage
between sections must be investigated. The way
to do this is to disconnect one section and to
temporarily wire in a substitute. The most
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convenient one w disconnect will gencrally be
the reservoir capacitor as usually there are only
two wires connected to it, one to the rectifier and
the other to the smoothing choke, whereas the
smoothing capacitor may have a number of feeds
to various h.t. circuis.

WIREWOUND RESISTORS .

Many reccivers use wire wound resistors in
place of smwothing chokes. Circuit operation is
diffcrent in principle from the smoothing choke
as now it becomes a simple decoupling arrange-
ment such as commonly used in other parts of
the receiver. It is not so cffective as the choke,
as a high value of resistance should be used to
achicve suflicient decoupling at 50c/s and this
valuc will, of course, causc a loss of h.l. potential
across it and so restrict the h.t. voltage to the
receiver. Furthermore, heat will be generated in
the resistor to add to that present from the various
other sources. Cheapness, size and weight makes
this a popular alternative with many set manu-
facturers.  Although the principle of operation
will, as we have said, be different, our remarks
on fault finding with smoothing choke circuits
still apply to thosc using smoothing resistors.

HEATER/CATHODE LEAKAGE

A further major source of hum is that of Jeakages
between valve cathodes and heaters. Most valve
heaters are fed from raw a.c. by being connected
in scrics across the supply mains through a
suitable value dropping resistor.  Some receivers
us¢. a rectifier in place of the dropping resistor
and omit a reservoir capacitor so that a suitable
reduction in voltage can be obtained. This
arrangement has the advantage of cooler running
for the receciver duc to the absence of heat from
the main dropper. Because there is no reservoir
and smoothing circuit for this d.c. supplicd hcater
chain, there will be a.c. ripple on it. Hence any
heater/cathode lcakage within a valve will put
a.c. potential on the cathode. While some
cathodes, such as those used in output circuits,
arc gencrally bypassed by high value capacitors,
this is not always the case and any a.c. on the
cathode will, as a result, modulate the valve anode
current and produce hum in the circuit.

Hum from this source will usually affect only
onc circuit and so can be casily identified by
this manner. If there is hum on sound and yet
the picture betrays no trace of hum whatsocver,
it can be assumecd that the hum is originating
in the sound circuits and most likely will be due
to a hcater/cathode leakage in onc of the sound
valves. Any of the valves could be responsible,
from the first sound i.f. valve to the sound output.
Generally though, hum originating from before
the detector possesses a different character sound
to that coming in at a later point. This is duc
to the fact that the fundamental 50c/s rarely
gets past the detector circuit without undergoing
considerable modification to its wave-form. This
means that harmonics will be generated and will
predominate in the resulting signal. If the hum is
harsh with more the characteristics of a buzz,
then it is probable that its origin is before the
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detector stage; on the other hand, should the
hum be pure and decp in tone then most likely"
the fault is im the audio circuits.

HUM ON VISION

Another common manifestation of hum is in
the vision circuits.  Usually this takes the form
of a black band near the centre of the screen.
If the hum frequency is the same as the field
frequency then there will be one band, bur if a
full wave system were used then the frequency
of the hum would be 100c/s and two horizontal
bands would be in evidence. The fault will most
likelv be a leakage in the video valve or in one
of the il. valves. First, carefully examine the
picture to sce that the band really is duc to
modulation of the vidco signal and not w0 a wider
spacing of the scanning lines. The two effects
are very similar when viewed casually, as the
areas where the lines are spaced wide apart will
have a lower overall illumination than where they
arc normal. Any such variation in linc spacing
can also be attributable to hum but in this case
the hum will be in the field circuit. When
checking these valves by substitution, remember
that in many reccivers there arc three valves or
parts of valves which are involved. Some models
us¢ a mult-vibrator consisting of two triodcs.
These may be the triode parts of triode-pentode
valves, the pentode section of which are used for
other purposes such as sync or video output.
Lither of these plus the output section are, of
course, suspect.  As multiple  valves normally
usc scparate cathodes then only one scection will

Fig. 2: Hum on line.

be affected by any hcater/cathode Icak, An
exception to this rule is the ECL80 valve which
has a common cathode for both scctions, hence
any lcak between the heater and the cathode
will affect both circuits alike.

When hunr appears in the line circuits, the
cffect is unmistakable. The vertical edges of the
raster become shaped like the letter S. The
precise effect will depend a lot upon the circuit.
For example, output stages that have their
cathodes taken directly to chassis, the bias being
provided by the negative drive on the grid, will
not exhibit any hum effects at all. In such cases
any cathode Icakage will cffectively bypass the -
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heater current from the rest of the heater chain,
and as the line output valve is normally connected
in the top half of the chain, it will mean that it
and the valve above it, normally the boost diode,
will glow very brightly and the rest of the valves
only dimly. If the leak is severe then excess
current will flow and the fuse will blow. When
hum modulation effects of the line are evident,
most professional engineers will change each of
the valves in the line circuit in turn until the
defective one is located. The amateur repairer
may not have a wide selection of valves at his
disposal and may have to obtain valves specially,
in which case he will not want to get the wrong
ones. In such a case it would be wise to check
if the cathode of the line output valve is taken
directly to chassis. If this is so then the hum
cannot be due to this stage and will most likely
be found in the hne generator. If, on the other
hand, there is a low value cathode resistor as
fitted by many makers (this being done in order
to limit the anode current in the event of a
failure of the line oscillator to provide sufficient
negative drive on the grid), then the line output
valve could be the cause of the hum modulation.
If the trouble is, in fact, due to the line output
valve, and the resistor is momentarily shorted
out, the hum modulation should disappear. If
it does not then one of the other line valves
should be checked. Should the hum modulation
of the line be very pronounced it would be
unwise to short the line output cathode resistor
in this way as this would indicate that the leakage
was heavy and shorting the resistor would
immediately draw a heavy heater current through
the valve with the possibility of further damage.

SYNC HUM

An effect of hum perhaps not so obvious is
when it affects the synchronising circuits. A
heater/cathode leak in the sync separator valve
will cause lack of synchronising in both line and
field circuits. Again the precise effect will vary
from model to model, in some cases one time-
base will be affected more than in another, and
in a few cases one timebase may seem to be
hardly affected at all. Synchronising can also be
affected by heater/cathode leaks in the video
circuits. Here it will also be accompanied with
the bar on the picture. There have been cases
where such leaks in the video circuit have
produced very little shading of the picture and
yet have seriously affected the synchronising.
Where sync faults are experienced then, it would
be as well to change video valves as well as the
sync separator.

LEAKAGE—TUNER AND L.F.

Another effect that can be obtained by a
heater/cathode leakage is the one produced by
a leakage in either of the tuner valves or in the
common if. As these circuits are common to
both sound and vision any leakage in one of these
valves will produce hum on sound and vision.
For this reason it is easy to confuse this effect
with that produced by a defective smoothing
capacitor. There is one difference which should
be looked for before a definite diagnosis is made.

TELEVISION March, 1967

When the smoothmg capacuor is at fault not only
are sound and vision circuits affected but also
some trace of hum will most likely be found in
the timebases. These, however, will not be
present it the fault is in the tuner or common
1.f. The rule is then, when investigating a set
that has hum on sound and vision, to make a
close examination of the edge of the raster. This
may be done by reducing the width control or
by moving the picture over by means of the
picture shift until the edge becomes visible. Any
sign of curvature will indicate smoothing troubles,
whereas if the edge is perfectly straight then the
fault will probably be as described in the tuner.
As a further check an examination of the lines
themselves can be made to see if they are all
equidistant or whether there is any compression
and expansion over the raster. When doing this
be careful not to mistake poor field linearity for
hum.

VISION ON SOUND

Another easily recognised source of hum is
vision on sound. This is not really hum at all
but takes the form of a harsh buzz. Its source
is not due to any a.c. component reaching the
sound circuits from the mains, but as its name
implies, is due to the vision signal finding its
way into the sound circuits. Misalignment of the
if’s will produce this trouble, but before
attempting to alter the alignment of the if. coils
it is prudent to check one or two other details.

A common cause of this trouble is overloading
due to too strong a signal. If the set has a
sensitivity control then try turning it down. If
there is no such control then it may be necessary
to fit an attenuator in the aerial lead. If the set
had been working satisfactorily in that location
without alteration to the aerial then it is unlikely
that the signal strength would suddenly increase
to cause overloading in this way. It is possible,
if a sensitivity control is fitted, that this may
have been turned up accidentally by the user.
If a new aerial has been fitted or a new set
installed then the signal strength may be too
great and need the attenuation as described. The
a.g.c. system on most modern sets has a sufficient
range to take care of all except the very highest
signal levels, so the more likely explanation in
such a case would be a fault in the a.g.c. system
itself. As the contrast control is often tied up
closely with the a.g.c. system, it can be checked
by operating the control to see whether the
picture can be turned right down. If the contrast
control makes little difference to the picture then
a fault in the a.g.c. system would be indicated.

A similar fault to this is sync on sound, caused
by synchronising pulses, particularly the field
pulses, getting into the sound stages. Normally
this can only be caused by some components or

valves that are common to both circuits. Some
early Philips receivers employed an ECLS0
triode pentode with the pentode as the sync

separator and the triode connected as a diode
sound detector. Interaction between these two
sections led to sync pulses being injected into
the sound detector circuit. Often several new
valves had to be tried before one was found that
would be free from the trouble, so a modification
was used whereby a germanium diode was used
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Fig 3 Hum on hield.

in place of the triode. Sometimes sound and
sync circuits may have a2 common decoupling
capacitor which, if it goes open circuit, will lead
to unwanted coupling between the two.

A faulr which has a very similar sound is that
caused when the sound is modulated by ficld
pulses. It can very easily be distinguished from
vision on.sound or sync on sourid by altering the
field speed control.  If the buzz is duc to the
field circuit the pitch of the note will alter
immediately.  Maost likely cause of this trouble
is open circuit h.t. decoupling.

GRID HUM

Yet another type of hum is that known as grid
hum.  This is due 1o there being no d.c. palh
between the grid and cathode leaving the grid
“up in the air”. This mcans that the impedance
of the grid circuit is now infinity and under these
conditions  will be very sensitive to any stray
hum  ficlds that are about. Open circuit grid
lcaks arc mainly responsible, although anvthing
that is open circuit in the grid path, including
dry soldered joints, will give this same effect.
Hum from this source tends to be more harsh
than normal although not so much of a buzz as
that caused by syne, vision or field pulses
rcaching the sound circuit as described carlier.
Grid hum can also appecar in both vision and
sound circuits and  will give very similar
symptoms to that alrcady described.

It can be secen that there is far more to curing
hum than just changing the smoothing capacitor.
If the circuits affected are carefully observed
then a speedy diagnosis and cure should result.

AERIAL RIGGERS’ INTERCOM

December issue 1966

There is an error in Fig. 1 on page 120.
The battery connections to tags 5 and 6 are
shown inadvertently interchanged. This may
be corrected by swopping over the two battery
leads, also the tag numbers 5 and 6 at the
connections to the printed circuit board.

COLOUR TV TROUBLE CLUES

By the PF Reporter Editorial Staff. Published by
Foulsham-Sams Technical Books Ltd. 128 pages, 8jin,
= x 5}in. Price 18s.

"I'HIS book is written entirely from the practising

servicemnan’s angle, citing actual cases of colour-
TV troubles, including some really tricky onecs,
describing  the symptoms, the tests made, the
instruments thar make them, and the clues to
particular faults.

It is a pammless method of instilling knowledge
and to be reccommended, provided the British
rcader always bears in mind that the cventual
system on this side of the water will differ in
some respects from the trans-Atlantic model.

Even if onc has no intention of touching a
colour-TV sct—at least until familiarity has taken
the eodge off apprchension — the technique of
imparting knowledge by passing hints and off-beat
tips that this cxperienced group of writers has
adopted should be of benefit to any television
enthusiast.

Long live George, Herb and John, wha appeatr
to be blokes just like us, not somc strange race
of colour-gifted super-servicemen.—A{AQ.

SERVICING TRANSISTOR TV
By Robert G. Middleton.
Published by Foulsham-Sams Technicat

= Boaoks | td,
= 223 pages, 8}in. x 5}in. Hard covers.

Price 308,

"ITHIS book, despite its translantic origin, has the
advantage of topicality. A growing number of
receivers are employing transistors and the wholly
transistorised TV will be the norm as certainly
as the solid-state sct has ousted the valved radie
from its pride of place. Most of 1the TV circuitry
is applicable to UK designs, and the servicing
advice that Mr. Middlcton gives iy universal.

Afier one chapter on general considerations, i.e.
typical circuitry, transistor circuit testing, expected
voltages, Test Card analysis and a look at the
special - cathode rav  tubes employed. he goces
systematically through the transistor TV circuit,
from tuner to power supply in ten well-writien
chaptets.

Lach chapter begins with a scction describing
the stage of the receiver under the spotlight, then
cnters into a general discussion of its peculiarities,
proceeding to describe fault svmptoms and tests in
commendable detail, and concluding with a short
questionnaire on the whole chapter.

This method is maintained throughout, helped
by the generous amount of circuits, waveforms and
picture symptom photographs that we have come
to expect from this author.

The book is thus a uscful reference volume as
well as an  easily-read text for the television
engincer or spare-time cnthusiast who has not yet
had the opportunity of handling these quite
different circuits—but knows he most certainly will.

Forewarned is forcarmed, and this volume is as
good as any we have secn to help build up one’s
stock of specialised knowledge. —MAQ
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with germanium transistors, for the past four
years.
obtainable
author recommends that use is made of them. The

’]‘HE circuit described has been in constant use,

Now that silicon transistors are easily

and are relatively inexpensive, the
original circuit has, in fact, been modified to
accommodate them on a piece of Veroboard, which
can be mounted almost anywhere on the television
chassis. One should, however, be careful to keep
the preamplifier away from components working

at high temperature.

CIRCUIT DESCRIPTION

Figure 1 shows the final circuit. As it can be
seen, the microphone input is fed via a miniature
transformer which isolates the microphone from
the tclevision chassis. In some instances the TV
chassis may be at mains voltage. If this is the
case the L and N leads should be reversed. The
microphone used by the author was a low
impedance balanced armature type (a telephone ear-
piece, but any low impedance microphone with

Fig. 1 (below): Circuit diagram of pre-amplifier.

Fig. 2 (right): Impedance matching unit that can be added to
the standard circuit to enable a high impedance microphone

TELEVISION PRE-AMP

$ADY A\aRN,

By A. Thomas

a reasonable output may be used). One can use a
high impedance microphone if the circuit is
modified; bv including an emitter follower in the
input to carry out impedance matching, as shown
in Fig. 2.

The first stage employs a common emitter low
current amplifier as does the second stage which
has a potentiometer as a volume control in its
collector. Outpur from the final stage, also a

common emitter, is fed via a d.c. blocking capacitor
and 2 high value resistor to a suitable audio point
on the

television set. The high value resistor
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Screencd leads to microphone

Fi 3 Suggested component tayout of the standard cirrcuit usmg Verohoard

prevents the transistor amplifier from loading the
normal television sound signal, but because of it
a greater output voltage s required from  the
amplifier than would otherwise be the casc.

On the author's set, a KB SV30I'M, th: most
convenient point to inject the signal is on the wiper
of the sound volumec control. A general ruling
cannot be given on the best place 10 inject the
amplifier output, but the grid of the output stage

COMPONENTS LIST

Resistors:

R1 4-7MQ R5 2:7MQ
R2 47k R6 4-7kQ
R3 2:7MQ R7 1MQ
R4 5k (preset, slider) R8 91kQ

Capacitors:

C1 0-047.F, 4COVW
C2 1uF, 15VW

C3 1uF, 15VW

C4 0-01uF, 250VW
C5 25uF, 25VW

Transistors:
Trl-Tr3  2N296 (Green Spot)

Miscellaneous:

Radiospares transformer type T/T3, micro-
phone (see texi), Veroboard. screen lead, etc.

is a good starting point on an unknown set. T a
circuit diagram s available then the place may be
chosen with case. The signal connection from the
amplificr to the st must be screened 1o prevent
spurious signals being fed to the output stage.

T'he power to leed the amplifier can be taken
from the main h.t. line of the set and fed via a
dropping resistor to a decoupling capacitor. The
drain trom the hor. line will be in the order of
2:5mA and will not adversely affect the television
receiver. “I'he h.t. may be tapped at any convenient
point, the main smoothing capacitor often bheing
tne most swuitable since one could go onto the
boosted h.t. line by nustake. For the sake of safety,
the dropping resistor R8 should be inserted at the
h.t. end to ensure that high voltages do not appear
on the Veroboard.

A 12V Zener diode may be used as a voltage
regulator but is not thought necessary as the
regulation of the transistor line voltage will not
adverscly affect the amplifier ar the transistors.

If the Light programme or Homec Service is
heard in the output, this is duc to it being picked
up by the long microphone lead; it may be
removed by putting a 0:01xF capacitor between
the base and c¢mitter of the first transistor.

CONSTRUCTION

As previously mentioned, the amplifier is con-
structed on a picce of Veraboard as shown in Fig.
3. No difticulty should be encountered as there
arce only sisteen components.

The microphone input lead may be terminated
in a coasial plug, with a coaxial socket be mounted
on the back cover of the TV. This can then be
disconnected when not required. An on/off switch
may be wired into the 12V power supply, but
this was not thought nccessary by the author. M
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HIERWORIDROE
SERVICE

Part 3:

THE
SPECIALIST
ENGINEER

ByG.R.VViIdirﬂ

easiest way for the competent service engineer

to branch out on his own, for in the
radio and television business it is becoming
increasingly difficult for the small man with limited
capital to compete with the national companies
as a “seliing” dealer. To the utter disbelief of
the general public, no one makes a mint from
pure service work, or at least no one the writer
knows after lifetime ot experience. It is easy,
of course, for the layman to form that idea,
and although (as in all trades) over-
charging does occur, the customer is apt to overlook
that additional to the time spent by the service
engineer in his home attending to his set, there
are the overheads of shop or workshop premises,
van Or car running costs, time travelling to and
from the service call, phone bills and instrument
upkeep. Conversely I know many *company”
outside service engineers making up to 15 calls a
day who think on the lines of “If only I made a
clear pound from each call, that would add up to
£75 a week for five days’ work”.

The problem with this presumption is that
to get an average of 15 paying calls per day, due
to the high incidence of TV rental, one would
require a bigger area of coverage than the average
shop has. Furthermore, most receivers owned
by possible clients are far from new, since most
dealers offer two years’ free maintainance with
new sets: neither are set owners prepared-—nor
indeed is it good economics—to spend much time
and money on sets whose life expectancy is
limited.

Most set owners only want minimum
servicing to keep the set working “till they get
a new one”. The slogan used to be “till the
new lines come out,” but now as TV is
losing its grip and BBC-2 holds little attraction,
in many instances, customers who don’t like
renting, consider that the general level of pro-
grammes fails to merit buying a new set. Also
many sets are owned by pensioners and other
people in the “lower income groups”, to
whom one is compelled to charge what may well
be considered uneconomic rates.

There is no false charity about this work. If
after being called to see a TV, and finding it old
and in need of extensive repairs, circumstances
sometimes compel one to make a nominal charge
to cover whatever replacements and service work
is unavoidable to produce acceptable results.
The alternative is to waste the time and expense
involved making the call at the house. It is far
better to accept each individual case on its merits
—at least cover working costs and leave the set
owner well disposed. At the other extreme,

BECOMING a service specialist represents the

exorbitant charges are the surest way of losing
goodwill, no matter how high the income group
of the customer.

While service work on average will produce a
satisfactory income, the cream comes from the
sale of new receivers to those customers who over
a perioa of tme have found you to give good and
attentive service. You will be expected to take their
old receiver in part exchange, but there is seldom
any real objection to this as there is always a ready
market for good used models, especially to your
own clients happy to accept your personal
assurances.

RECONDITIONING

The most lucrative part of being a service
specialist is reconditioning used television receivers.
As the number of service calls varies constantly,
to keep fully occupied one must always have sets
in the workshop awaiting attention. So at regular
intervals you go around all the larger Rental
Companies and buy their part-exchange stock,
usually en masse and at what might seem
ridiculously low prices, i.e. £5 for a complete car
or van load. Many sets will be fit only for
scrap, but as it can be quite a problem disposing
of old receivers, most companies are prepared to
sell you a bulk lot very cheaply so long as you do
take the lot. There will always be some very good

buys among them, and the beauty of recondition-

ing receivers is that once you know the types that
give little trouble, you get the equivalent of the
selling price for repairing it, since individually
they cost no more than £1 when bought in bulk.

By spending some time on a known good
type and possibly changing several valves plus,
say, the rectifier, a few capacitors, any doubtful
sections on the breakdown resistor and possibly a
few pre-set coatrols, one can obtain up to £15
for them easily. It never pays to transfer
seemingly tolerable valves from scrap sets to those
you are about to recondition. Unless valves are
obviously new and have been fitted by the set
owner in a last minute attempt to solve the defects,
discard them. Putting a new replacement in a
reconditioned model where required will save a
subsequent journey to the customer’s home and
having to change it there, apart from eliminating
the customer’s complaint.

There are many service engineers who say that
they never seem to make any worth while money
out of reconditioned receivers, but I have always
found them to be the best part of the business.

Some independent service engineers run their
own maintenance schemes, generally averaging
about 3s. 6d. a week for 17in. or 19in. receivers
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following a complete overhaul at owner's expense.
Possibly ‘the most characteristic factor about TV
service is that whoever wants it, and for whatever
reason, wants it right away. If vou mention car
repairs or cven scrvicing to a garage proprietor,
they invariably murmur something about being
free to look at it next Thurday or Friday. This
is not so with T'V repairs. Any request for TV,
service carrics the unspoken assumption that 1t
will be that day, and that you have been waiting
their call to jump into action: so much so that
if you don't advertisc “ Same Day Service ” or
“Radio Controlled Vans ”, you won't get much
busincss.

MOBILE WORKSHOP

The “ABC Mobile Workshop ?  type  of
approach which morc or less guarantecs to do
any TV rcpair “on the spot” finds considerable
tavour. “After all”, argue set owners, “if rental
customers can get same day, on the spot attention—
why not private set owners?  Many set
owners accept some pretty low  reception
standards, undoubtedly caused by the insidious
nature of many set faults. For instance,
after replacing a line circuit wvalve and
restoring  vision, you will possibly find vertical
lincarity way out, a badly contacting channel
sclector, maladjusted fine tuner or sensitivity
control, focus . off optimum and considerable
variation n gain as the coaxial lcad is moved
about or the cabinet is knocked. On drawing the
owncr's attention to these faults, the reply usually
tukes the form of “we never noticed” or “we
thought the set was getting worn our”. 1 have
scen wooden chips jammed under channel selector
knobs to improve I'TA reception, rasters that take
up 1o half an hour 10 fill the screen, LY86’s so
low in cmission that scene changes constantly
changed picture size and focus, intolerable sound-
on-vision and vision-on-sound and focus so poor it
was impossible to distinguish the individual lines.

All these faults and many more like them are
tolerated by the owners for long periods, but
ultimately lead to the sct going off altogether. In
the vast maijority of cases, far from the sct being
“worn out”, an hour or so of quitc simple
servicing will completely restore the set.

TOP OVERHALL

This is where (to borrow a phrase from the
motor industry) the “top overhaul” comes in. This
means cleaning and adjusting the channel sclector,
sctting the fine tuncr where fitted so that both
stations are received with the samc knob setting,
changing (probably) the field output pentode, r.f.
amplifier, video pentode or sync separator where
tests so indicate, cleaning the volume control and
the pins of all valves which produce picture or
sound variations when “ rocked ”, adjusting for
optimum focus, balancing Band I/III reception,
checking lcads and plugs, setting subsidiary
gain controls for best sensitivity with freedom
from inter-modulation of sound and wvision, and
finally setting up on Test-Card “ C ”,

The price charged need not amount to more
than a few pounds, depending on the number of
valves used, but on seeing the transformation that
such basically simple work produces, the owner
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will often assure you of his continued patronage
and consider you a TV genius: so long as it
doesn’t go off again!

Unfortunately customers have the idea that once
a scrvice has been performed 1t automatically
invalidates any further failures for at least six
months. Change a video pentode and a subse-
quent  fusc-blowing PY33 will be deemed your
personal responsibility and in some way entirely
entirely vour fault. “After all—I paid you 35/-
the other week”. Often a customer’s idea of a
week in this respect is about a month, a month
cquates to six calendar months, and “ some time
ago ” is undoubtedly a couplc of years.

NEW VALVES

Quite often when called to service a set, you
will notice one or two gleaming new valves, and
it usually transpires that the owner took all the
valves to the nearest radio shop for testing.
Obviousiv in any receiver after some years of use,
every valve will have depreciated in emission to
some extent. Many valves, such as those in the
sound section, can reduce to 509% efficiency and
still give adequate output, but set owners
optimistically believe that any valve indicated by
the testing machine as being below par will
automaticaily curc whatever complaint the set has.
Attempts by the shop assistant to clarify the
indication are often regarded as pure guile. Try
and convince a customer that replacement of a low
emission P1.C82 will fail to make any difference
to poor BBC reception !

Similarly, customers buy new valves because
the suspects run “too hot ” or “too cold® or
quitc honestly for reasons I am never able to
discover. I would say that on average, seven out
of ten valves bought over the counter by the
layman are completely unnecessary and inapplicable
to the curing of the complaint.

In America hardly 1% of television receivers
arc rented, giving the TV repairman the whole
ficld open to his services. However in this country
the situation is almost reversed and the larger
the city, the higher the incidence of rental
customers,

PRACTICAL ELECTRONICS

MARCH ISSUE
PHOTOFLASH SLAVE UNIT

A small synchroniser for remote
operation of more than one flashgun

PROXIMITY DETECTOR

A highly sensitive photo-electric
‘early warning’ device with a variety of
applications in the house, garage, garden, etc_

PLUS

THE OSCILLOSCOPE AND
ITS APPLICATIONS

ON SALE NOW—2/6
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HERE are more than three times as many

I usable channels in the u.h.f television bands

than there are in the v.h.f. television bands.
Each local reception area will eventually have a
group of four uh.f. channels: these groups have
already been established. To start with, only one
of the uh.f. channels in these groups is used for
BBC-2. Later the other three allotted channels
will be put into use, probably to radiate colour-
TV, ITV-2 and educational-TV (ETV).

If an aerial for each .uhf. .channel were
needed, each household would at some time in
the future require four u.h.f. aerials plus the
ordinary v.h.f. aerials. Fortunately, this impossible
situation will never arise because the majority of
groups of four channels will run from co-sited
stations and the u.h.f. aerial should have sufficiently
wide bandwidth to embrace the frequency spectrum
of the group of four channels as a whole. .

Grouping of the uh.f. channels has . been
arranged so that in most areas the four channels
come within an 1l-channel grouping, thus the
aerial requires a maximum bandwidth of 88Mc/s.
In a few areas of the country it has been impos-
sible to maintain this ideal pattern, and in these
places of special channel allocations there, is. a
wider frequency span.

Table |

FORMULA, WHERE
f IS FREQUENCY

ELEMENT LENGTH
AND SPACING DATA

IN INCHES IN Mc/s
Dipole 5616/f
Reflector 5976/f
First Director 5400/f ‘

Subsequent Directors Progressive 2-5% red.

" Reflector/Dipole Spacing 3052/f
Director/Dipole Spacing 1546/f
Director/Director Spacing 1546/f

It has been agreed among makers of u.hf. aerials
that the u.h.f spectrum be divided into three
groups of channels. These channel groups are
lettered “A”, “B” and “C?” and colour-coded

Table Il
! U.H.E. TELEVISION CHANNELS, FREQUENCIES IN Mc/s
Group "A"” Group "B” Group "C”

Channel Sound Vision Channel Sound Vision Channel Sound Vision
21 477-25 471-25 39 621-25 |- 615:25 52 725-25 719:25
22 485-25 479-25 40 629-25 62325 53 733-25 727:25
23 493-25 487-25 41 637-25 631-25 54 741-25 73525
24 501-25 495-25 42 645-25 639-25 55 749:25 743:25
25 509-25 503-25 43 '653-25 647-25 56 757-25 751-25
26 517-25 511-25 a4 661-25 65525 57 765-25 759-25
27 525-25 519-25 45 669-25 663-25 58 773-25 767-25
28 533:25 527-25 46 677-25 671-25 59 781-25 775:25
29 541-25 535:25 47 685-25 679:25 60 789-25 783:25
30 549-25 543-25 48 693-25 687-25 61 797-25 791-25
31 557-25 551-25 49 701-25 695:25 62 805-25 799:25
32 565-25 559-25 50 709-25 703-25 63 813:25 807-25
33 573-25 567-25 51 717-25 711:25 64 821-25 815-25
34 581-25 575-25 65 829-25 823:25

66 837-25 83125
67 845-25 839-25
68 853-25 847-25
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by K.ROYAL

POINTS ABOUT U.H.F. AERIALS
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red, vellow and green respectively. Group “A”
takes in all the channels of Band IV (channels
21 to 34), while Groups “B” and “C” together
cater for all the channels in Band V (channels
39 to 51 and channels 52 to 68 respectively).
This grouping of channels means that an aerial or
aerial amplifier purchased for the reception of
BBC-2 in any given reception area will also
respond to the other channels of that area’s group
when they become active. Some early u.h.f. aerials
and amplifiers were ‘ peaked’ to the first channel
to go on the air (carrving BBC-2), and this applies
especially to home-made equipment.

WIDEBAND AERIALS

Wideband aerials do not rapidly fall away to
zero response outside their designed spectrum so
it is possible that a fairly powerful signal outside
the group would be received reasonably well on
the originally installed aerial. In areas such as
these, and there are not very many, aerial manu-
facturers will probably design units with band-
width in excess of the normal channel groups.
Already it is possible to get aerials with a wider
bandwidth than the normal channel group.

Enthusiasts will always want to try for reception
of distant wh.f. channels, and already this is
happening in places distant from the u.h.f. stations

at present on the air. The author, for instance,
has been receiving Chagnel 24 from the Isle of
Wight over a distance of 100 miles. This cannot
be considered as ‘normal’ reception. for a u.h.f.
station does not consistently *illuminate’ an area

extending much more than about 30/35 miles.
Nevertheless, w.h.f. DX activities are likely to
become popular as more and more uhf.

stations go on the air and for this a ¢ peaked’
or single channel aerial is best.

Most constructors, in fact, design their own
aerials for a specific frequency, and formulae for
determining the optimum lengths for the elements
and spacings are given in Table I. To assist
with the construction of such aerials, Table II
gives the sound and vision frequencies of all the
wh.f. channels. Note: channels 35, 36, 37 and 38
are not yet allocated for television broadcasting
in the United Kingdom.

\Wideband aerials are far more difficult to design
than single-channel units, as one has to achieve
consistent matching, polar response, gain and so
forth over the spectrum. It is not just the
matter of working out element lengths and spac-
ings. Much more is involved during basic develop-
ment work dealing with tests of directivity, polar
response and matching while the actual aerial is
being ‘tailored’. There are no ‘standard’ formulae
available for determining these parameters and a
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considerable of trial-and-crror work is
nvolved.

A wideband u.h.f. acrial has to be developed as
a complete unit, with a little added to the reflector,
for instance, and a little taken from the directors
as the practical development progresses until the
end product satisfies all the various factors men-
tioned. There is more than onc way of achieving
the reaurenients, and it is for this reason that
clement lengths, spacings and so on of acrials of
different manufacturers and home-designs rarcly
secem to be consistent.

The clements may differ a little in length and
the spacings may not be the same; some makers
may stipulatc a balun in the acrial between the
dipole and coaxial downlead and others may not;
some makers may adopt specially-shaped dipoles
while others stick to the conventional design seen
in v.h.f. arrays.

As more and more u.h.f. channels become active,
the possibility of co-channel interference will
become very real. Protection from this interference
1s possible only at the aerial, and the front-to-back
pickup ratio of the aerial will become important.
The Post Office recommendation to manufacturers
is for a front-to-back ratio of at lcast 16dB.

amount

EXPERIMENTAL ARRAY

While wh.f. acrials arc not unduly expensive,
enthusiasts will almost certainly want to make one.
“Table 11T gives experimental statistics for wideband
arrays in Groups “A", “B™ and “C” rclative to
the cightecn-clement “in-linc’ Yagi shown dia-
grammatically in Fig, 1.

T'he aerial has onc reflector system, folded dipole
and fifteen directors. ‘The reflector system can
be made up of four spaced elements, as shown
in Fig. 1, or of a picce of metal mesh whose
square is cqual to the dimensions given in column
“A” of Table III.

It is not intended here to detail actual methods
of aerial construction since these have been given
on numerous occasions. The acrial can be made for
cither outdoor or attic mounting, }-in. diameter
aluminium or alloy tubing being highly suitable
in either case. The reflector and directors are not
connected to anything clectrically, though their
centre points may be in contact with a metal
boom. Similarly, the unbroken side of the folded
dipole may bc connected to a metal boom at its
centre, but, of course, the two ends across which
the feeder is connected must be insulated from
cach other and from the metal cross boom.

This sort of aerial will have a relatively high
gain, a good front-to-back ratio and will be highly
directional. This latter facror makes it necessary
to orientate the aerial very -carefully on a
transmission for maximum signal pickup.

If this is done on a receiver, the line hold control
on 625 lines should be carefully adjusted so that
the picture is just slipping out of line lock. The
aerial should then be rotated first one way and
then the other for the maximum pickup, indicated
by the picture pulling into line lock.

It is not usually possible to orientate on picture
strength proper, as this is ironed out by the set’s
a.g.c. systems. One could probably orientate for
minium picture grain, but small variations in grain
(ie., picture noise) are not easily discernible. [ ]
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LETTERS

TO THE
EDITOR

CAN ANYONE REMEMBER?

SIR,—I wonder if any of your readers could cast

their minds back to the days of medium wave
television using the original Baird system and, in
the light of their cxperience, help me to obtain
some data I require to assist in the building of a
photographic type of facsimile recorder for usc
with the American weather satellites, Essa II and
Nimbus II. At present I am using a dircct
recording process which, though simple and
convenient, cannot reproduce the finer gradations
of the picture,

The information 1 require is (a) the type of
lens system used to project a minute spot of light
at a distance of some few inches and (b) details
of a device which I believe was called a “Kerr
Cell ” which was used to modulate a fixed source
of lizht with the picture information,

Although only a schoolboy when the 30-line 1V
system was in usc I can remcmber some of the
details, but T have really no idea where to start
making inquiries.—J. B. Tukr, GM3BST (“Tot-
bank”, McMaslers Road, Stranraer, Scotland).

VIEWMASTER COILS

3 IR,—Can any reader of this journal supply me

with dctails of Channel 1 coils for a View-
master TV?  The original coils were made by
Wright and Wearie Ltd., London and South
Shields, and were Wearite iron-cored coils
(Channel 3). I want to change to Channel 1.—
ALEX CAmPBELL, (1 Lochaber Road, Kinlochleven,
Argyll). o

)

ISSUES REQUIRED

SIR,—Could any readers sell or lend me a copy

of the December, 1964, edition of PRACTICAL

TELEVISION or the article containing details of the
P.T. Videoscope from that issue?

I am willing to pay the full price of the issue
plus any postage expenses that may be incurred.
—R. M. DunkLEY (80 Third Avenue, Dagenham,
Lssex).

IR,—I would like to buy or borrow some copics
of PRACTICAL TELEVISION so that I may get
them photostatted. They are January, 1964 (I have
February, 1964) and any of the following issues
which contained the articles on the Flying Spot
Transparency Scanner, also December, 1964, and
any issues containing articles dealing with the
Olympic TI Transistor TV Receiver.—B. CAMERON
(84 Pownall Street, Masterton, New Zealand).

The Editor does not necessarily agree with any of the opinnsio
expressed by his correspondents.
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No. 132 - REGENTONE 195 and
associated models—continued

No picturc

If the sound is in order and is quite normal,
it can be initially assumed that the h.t. is in
order. If advancing the brilliance fails to produce
any sort of raster, listen for the line timebase
whistle (405 working). If there is no whistle check
V8 (PL36) which is most likely to be at fault.
It is possible that the glass may be cracked.

If the hcater appears to be quite normal the
valve may still be at fault. It may be found that
some line whistle is audible and that V8 is not
at fault but is still not passing current as
evidenced by a high screen grid (pin 4) voltage,
which shouid be 170V, although R556 (2-2k(})
is correct. The answer to this one is that the
drive to the control grid is biasing back the
control grid of V8 due to a resistor (probably
R559) going very high.

Another “ no picture ” condition occurs when
C568 (0-254F) shorts. This results in a strained
line whistle which changes to a finer pitch with

To LFE choke
(HT+ 225v)

vi2
AWATZ/ANA
or CME1903
E HTanode ~/

From E HT.
rectitier TR
17 I
I Joov
a c446 D4sSH
O'Or_fﬂ OAB1
Hi

R449
15k

R4 48
47k

C447
O 047uF

li rg_rly\ R465
1. 100k
o B

R459
68k}

c458

From |
grid
of V6A
(sync
sep)

0 ¥ S

Fig. 4: Cathode-ray tube circuitry.

by L. Lawry-Johns

some e.h.t. when the top cap of the V9 (PY800)
is removed which, of course, should result in com-
plete cessation 1n timebase operation. This fault
has often lead readers to write in querying why
this should be so. The anewer is, of course, that
the shorted boost line capacitor allows the h.t.
to pass through it, thus permitting the stage to
function without the efficiency diode operating,
to supply the first half of the scanning stroke.
Therefore. if the stage continues to function with
the top cap of the PY800 removed, immediately
check C568.

Shorted e.h.t. rectifier

An internally shorted DY86 (V11) e.h.t. rectifier
(note: not EY86!) will also produce a strained
line whistle which will return to normal when
either its top cap is removed or the eh.t. lead
to the crt is removed. A completely normal
line timebase whistle with evidence of high
voltage at V11 top cap should again direct atten-
tion to this valve, this time becausc of an open
circuited heater i.e., no heater glow.

E.H.T. in order but no picture

<

Quite often a condition of ‘no raster” can
result, although the eh.t. is quite in order. A
voltage check on the c.r.t. base will probably
reveal that the supply to pin 3 (Al) is absent.
This can be due to RS506 (3:3MQ)) being open
circuit—and this is quite common, C466 being
shorted (0-02uF) or C467 being shorted if the
focus adjustment is joined with pin 3. A very
dark picture results when C477 (0-251.F) shorts—
which it often docs, but this allows at least 200V
to be applied to pin 3 and so permits the passage
of some bcam current. Do not expect to find
any control voltage at grid pins 2 and 6 as the
brilliance control is in the cathode circuit, pin 7.
where minimum voltage represents maximum
brilliance.

Sound with a blank raster

This implies that the sound is quite normal
and that the screen can be fully illuminated with
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Fig. 5: Circuit of the line timebase

the hrillisnce contre! but that there is no picture
modulation. The first suspect here is the videco
amplifier V3 (PCL84). Iiven though this valve
may be defective a replacement will not always
restore normal conditions if the faulty valve had
an inter-clectrode short. The diode (QOA70) con-
tained in IFI'V3 may be damaged as a result.
Sccondary casualties may be resistors R123 and
R152. Check all others for correct value, R115,
R109, R122, R124 (18k{)) can change, causing
incorrect opcrating conditions for V3, rcsulting in
poor sync and incorrect contrast. Damage may
occur to 122 etc,, with a virtual h.t. short oncc
R123 2.2k} can no longer toleratc the hecavy
current flow, and iutsclf changes valuc.

The field timebase

V10 (PCL.8S) is the field oscillator-cutput valve.
A horizontal straight line across the centre could
well mean that the valve has failed altogether,
but if the valve is not at fault, voltage readings
should bc taken at pins 1 and 6 to ensurc that
these arc present. [Low or no voltage at pin 6
should direct attention to the field output trans-
former primary. Abscnce at pin 1 indicates the
necessity to check R503  (680k{)). and height
control, R502 {470kQ). 505 (0-054F) could be
shorted, thus dropping the available voltage not
only to the height control but also to the c.r.t.

Ist anode (pin 3) where the low voltage would
]%txll be sufficicnt to resolve a fairly bright straight
ine.

Bottom compression

This is a fairly frequent fault which can usually
be attributed to a failing PCL85 or an open
circuited capacitor C501 (500.F).

However, it is sometimes the case that neither
is at fault, and when this is so, capacitor C511
0-00221FF should be checked, together with other
lincarity circuit components. The bottom com-
pression may  bhe accompanicd by actual fold-
aver showing that the PCLS8S is being driven into
grid current, In this case check the PCIL.85 then
capacitors C507 (0-003xF) and C511 (0-0022.F)
for leakage.

Weak synec

Where it is difficult to lock both holds ie.,
the picture tends to roll up or down and be erratic
in a horizontal direction, attention should be
directed first to V6 (ECHS84) and associated com-
ponents, particularly resistor R531 (680kQ)). Check
video stage resistors if necessary. If only the
vertical hold is aficcted check V6 pin 8 and
pin 9 components and the interlacc diode OA79
(D526).
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Fig. 6 (above): Field timebase circuitry.

Fig. 7 (below): Waveforms at various points in the field timebase
circuitry.

Jur-wct-ion
R508,C507
(VI0B input)

Anode Anode Grid Junction
VOA V7A v78 R565C558
(V8 input)

The sound stages

On the 405-line standard the sound i.f. amplifier
is V4 EF184 (or 6F30). While this is also an if.
amplifier on the 625 standard it should be
remembered that both V1 (EF183) and V2 (EF80)
function as common vision and sound amplifiers,
the sound then being picked off at the video
amplifier. VS, PCL82 (or 30PL12) is the audio-
output valve. Check this stage if no sound at
all can be heard when the picture is normal. The

output transformer primary (T2) can go opep
¢ircuit resulting in no h.t. at pin 6 ofV5,

Distorted sound

If all signals are distorted, check V5 and
capacitor C106 (0-01uF). If only 405 signals are
affected particularly on a strong signal, the effect
minimsed as contrast is reduced, check resistor
R150 (5-6M{) which can “go high”.

The a.g.c. system

The triode section of V3 is a pulsed ag.c.
amplifier which samples the video signal either
from V3A anode (on 405) or V3A cathode (625),
dependent upon the setting of SW1. Control of
contrast is achieved by variation of V3B grid
voltage, while balance of contrast between the two
standards is achieved by means of the preset
control R117 (5kQ). adjustment being made on
405 line operation at low level of contrast (20V
peak-to-peak). A.G.C. relay is obtained by the
delay diode M3 (D135) and the 10M(Q resisto
R132 connected to the contrast control slider.

Loss of height

If the lack of field scan is even top and bottom,
check the height circuit resistors R502 (470kQ),
R503 (680k(Y), and R569 (330k€2) (boost line).
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N HE period 20/12/66 ta 22/1/67 has run true
to form for Sporadic 1 reception
winter  conditions, with long periods of

inactivity cnlivened by some brighter spells in
January.

The earlicr part of the period was poor for
tropospheric reception as well, but showed remark-
able improvement on all bands from 28/12/66
onwards, including some good u.h.f. results.

I belicve that Boxing Day also provided rcason-
able opcnings according to my more temperate
DX pals, but I must confess that I was a bit
too involved at that particular moment!

At New Ycar I spent three days with L. C.
Styles, an old DX friend, at Ingatestone, Esscx.
He is now cxclusively a uh.f. DXer, and it was
a great pleasure for mec to sce N.T.S. Holland
via L.opik, Goes, and Rocermond w.h.f once again,
after many months. Even in his favourable loca-
tion conditions were far from good, but at least
I returned home realizing that it was not necessary
to tear my own gcar apart to look for low-gain
faults,

The brightest spot for Sporadic 17 was the 6,
7, and 8th January, with apenings to T.V.I. Spain
on L2, 13, and 1i4: the ¥3 on the 8th was first
class and of long duration.

The tropospherics, including u.h.f,, really opened
up from 12th January onwards and I hope you
have all done well since then.

NEWS

Rumania has been received via Bacau on Ch
R1 (now 3-0kW up from 600 watts as originally
used). Reception reported by F. Smales of Ponte-
fract, and Cpl. Maden of Cyprus,
+Cpl. Maden reports reception on 4/12/66 at
14,30 to 15.00 test card as per Data Sheet No. 7,
and 15.30 to 16.00 GMT test card as per Data
Panel No. 15. The transmission opened at 16.00
GMT, with clock and “ Bucuresti ” caption and
this could wecll be a new onc for most of us when
the coming SPE/DX season opens.

France: O.R.T.F. has now commenced regular
colour test transmissions as from 21/11/66 on
uh.f. bands 2nd chain all transmitters. Times as
follows for Monday, Tuesday and Wednesday cach
week:— )

16.45 to 17.30 (French time) Test cards etc.

17.30 to 18.00 (French time) Films and still
photos in colour.

“There is a colour transmitter now operating at

A MONTHLY FEATURE
FOR DX ENTHUSIASTS

by Charles Rafarel

the Paris Buttes Chaumont TV studios on Ch
28, at the following times:—

09.30 to 18.00 (French time) on Monday, Tues-
day, Wednesday, and Thursday with Test cards,
test patterns, and films or stills in colour.

Power details of this station arc not yet known,
but it is probably fairly low, as the service area
is destined for the Paris region only, but there
is always a chance! I myself have a tentative
reccption of this one alrecady on 16/1/67.

Holland Colour transmissions also scheduled to
commence in the Autumn of 1967,

METEOR SHOWER
REFLECTED SIGNALS

As a follow-up to last month’s notes on F2

layer reflections, I think that some notes on
meteor  shower (M.S) reflections may be  of
interest.  We have mentioned this previously in

connection  with the fairly recent Leonid and
Geminid showers, but we will now deal with the
subjcct in a little more detail.

When meteors travel through the 13 layer they
arc capable of leaving an ionized trail in a similar
manner to the action of the sun’s rays, the main
difference being that the duration of the ionization
is much shorter.

It is, however, often of suflicient intensity to
cnable a TV signal to be reflected back to the
carth’s surface from heights of 60 to 70 miles
up, but it must be remembered that meteors are
often of very small dimensions (like grains of
sand), and the majority will not produce sufficient
ionization for reflection to take place.

These random meteors fall throughout the 24
hour period at all times of the vear, but it is
usually only when they fall in showers that reflec-
tion is possible.

These meteor showers arc predictable, and those
falling in the Northern Hemisphere arrive at the
following approximatc dates;—

Quantarids early Jan.  Perseids mid August
Lyrids mid April Giacobinids early October
May Aquarids early May  Orionids mid-late Oct.
Cetids mid May Leonids mid-late Nov.
Delta Aquarids end July Geminids  early-mid Dec.
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DATA PANEL-19

Test Card: As photo (see notes below).
There are some variations to the above
test card in use.

(1) Some versions have a crown with
arrows at the top of the inner circle.

(2) At times there is a rectangle con-
taining a written caption across the
lower part of the inner circle, the
wording can be in various languages
inc'uding English, and is in fact the
title of the music accompanying the
test card.

(3) At times (only too rarelyl) the lower
half of the card carries the name of

PRACTICAL TELEVISION 271
S\(ERIGES RADIO (S.R.)
Mmm..-*" i
STOCKHOLM -
the actual transmitter, ie, Vannas.

Boden, or Orebro, etc.

Channels:
Band 1: E2, Hérby, Vannas, Orebro; E3,

Skovda, and Sveg; E4, Stockholm,
Boden, and Ostersund. All well received
in the U.K.

Band lll: Sweden is also occasionally

received by tropospheric propagation in
the North of the British Isles.

U.H.F: U.H.F. Horby has been received in
East Anglia by one DXer.

Reflections of TV signals are generally possible
in Band I orly, and are better towards the Lf. end
of the band. Yes! I know that our radio amateur
friends get reception on 144Mc/s by this method,
but remember that the bandwidth is very small in
comparison with TV standards. The distances
over which reception is possible is about the same
as short-medium Sporadic L, ie. 500 to 1,100
miles.

There are certain clearly defined characteristics
to be noted with M.S. reception. The signals
received are of very short duration, or subject
to very rapid changes in strength over several
scconds, multi-path propagation with subsequent
“smearing” of the image is also often present.

There is, of course, a problem here for short
duration erratic signals are also characteristic of

Sporadic E reception under certain conditions, and
it can be very difficult to distinguish between this
and M.S. reception. There is no hard and fast
rule and I can only suggest that if during meteor
shower periods we get sudden “flash-ups”  of
signals of about one sccond or less duration, these
ar¢ probably M.S. reflections.

READERS’ REPORTS

Still not much activity here; not surprising in
view of recent poor conditions, but things appear
to be better now, so we are awaiting news of
your current successes, and will see what we can
find for the Post Bag next month.
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BBC-ITV collahoration

CHRISTMAS viewers  were

unanimous in their preference
for BBC-1 programmes, accord-
ing to TAM and other audience
measurement ratings which
normally show ITV as the
leaders. Perhaps the best single
effort, from many points of view,
was the joint ITV and BBC
production “ The Royal Palaces
of Britain”. This documentary
was a fine example of collabora-
tion artistically and technically,
having an ¢ngrossing commentary
by Sir Kenneth Clark and
magnificent editing by Roy Fry
of superb shots and background
music. Thanks also to David
Windlesham and Anthony de
Lotbiniere: it was a delightful
presentation of history as well
as of bricks and mortar.

‘ B . 1]
The ‘whiter-than-white’ paper

It is not surprising that the
cheerful faces of executives of
the television industry have be-
come worried during the past
few weeks —in fact, since the
Government’s White Paper on
Broadcasting was published. It
takeés a worried man to sing a
worried song ” might well be the
musical background to an cpitaph
for a would-be progressive
industry.

The Government’s
reference have turned out to
have the same theme as the
Pilkington - Hoggart Committee’s
report; as down-beat and dis-
couraging to independent broad-
casting as it was (and still is) to
independent television,

Competition is essential in
show business. “ Give the public
what it wants—within reason ”
say the successful showmen. To
give the BBC a monopoly for
colour television for at least
three years has caused dismay in
many quarters (including some in
the BBC) and especially among
the manufacturers of television
receivers.

terms  of

Many people looked forward -

to a whiter-than-white Govern-
ment White Paper; as bright as
a barrage of rockets. Instead, it
turns out to be a nine-page damp
squib. The BBC will soldier on
against fearful odds, hedged in
on uhf. by mountains of
skyscrapers, gas - holders  and
pylons. Nevertheless, when every
lamp-post in the land is fitted
with a minijature satellite u.h.f.
transmitter, every man, woman
and child in the land will be able
to watch colour television—that

THE DIPOLE

will be really good!!!  If the
Greater  London arca already
needs 34 u.h.f. transmitters of

varying power to satisfy BBC-2
viewers in the black spots, how
many transmitters will they have
to install in the Lake District,
Scotland or other hilly areas?
Lamp - posts  still have to be
crected in some villages!

TV backroom melodrama

Old-fashioned melodrama faded
from the theatrical stage gencra-
tions ago, when the brothers
Melville and Walter Howard
presented “The Bad Girl of
the Family”, *“The Midnight
Wedding” and *“The Fcmale
Swindler ”.  Thosc were the davs
when  the heroes were heroes
(cheers! white spotlights) and
villains  were villains (hisses,
supported by green limes). In
this sophisticated day and mass-
produced age every character
seems to be villainous, down-
beat and offensive. Of course,
they are not all like that.
Nevertheless, melodrama persists
even in the modern idiom of

theatrical plays, cinema films and
TV technical areas.

“The Sins of Brema?” is not,.
as you may think, a Restoration
period play. It might well be
an evangclical approach to the
charms of d.c. restoration or
Mothersole circuitry in television
receivers, performed annually by
representatives  of the British
Radio Equipment Manufacturers’
Association (BREMA) before the
Engineering Committees of the
ITA, ITCA and BBC.

BSC & BREMA

The British Society of
Cinematographers,  that rather
exclusive  body of technicians

generally referred to as Lighting
Cameramen in film studios, who
are responsible for the photo-
graphy of large and small feature
films for the cinema or for
television, is not a large socicty.
Its membership is limited (bv
invitation) to fully-qualified
technicians. These gentlemen
are aghast at the poor quality
of the reproduction of their
photography on the average
domestic television receiver. They
are mollified somewhat when
they  view their films on a
television  studio  monitor  on
which the picture quality black-
and-white (and sometimes in
colour) is  quite satisfactory.
Because of this they refer to
today’s TV sets as having
“beautiful  reproduction  casily
made  awful”, the initials of
which coincide, by mere chance,
with thosc of the BREMA!
The British Society of
Cinematographers refuses to be
put off with the excuses there
is no demand for quality in
relevision  sets. The most
tmportant thing is the cabinet.
The public will not buv sets
which may require knob-
twiddling.  The viewers cannot
tell good qualityv when thev see
it so why waste the monev? The
carpets and curtains are wmore
important than the television set
which should match them. They
arc appalled 10 see the faces of
their artists turn from light to
dark skins rapidly according to
the background behind them and
many other of the horrors of
“losing the mood ” and making
darkness into fog, etc. The
BSC’s idea of giving an award
or medal to those sets which pass
the test of giving reasonably good
picture quality is a very good
one and they are actively engaged
in  persuading members  of
BREMA to take notice.
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Laugh, please laugh!

It is not easy for a solo
comedian to be funny. He stands
there alone with an audience
waiting for him to be funny.
How he waits! And sometimes
still waits—for the slightest sign
of approval or a chuckle, a
giggle, or bless his heart, a big
laugh! More difficult still is it
for him to put on the same act
in a sound broadcasting studio or
a television studio, minus the
audience. No reassuring chuckles
encourage him and if the studio
acoustics are lacking in reverbera-
tion like the first BBC  padded
cell ” at Savoy Hill, he may take
fright and rush for the exit. A
responsive audience in a studio
is a valuable stimulant for just
one laugh from just one of them
can be contagious. If he tailors
his funny gags to the laughter
created by the previous wisecrack
by accurate timing he can build
up the comic atmosphere.

Double acts

Some of the most successful
have been double comic acts.
The classic combination of a
“straight” man feeding a
comedian goes back to characters
in Shakespeare, to the first
minstrels and to Evans’ Supper
Rooms. We remember affec-
tionately Burns and Allen, Laurel
and Hardy and more recently,
Flanagan and Allen. Who will
forget the splendid Tony
Hancock and Sidney James team,
who have never been singly quite
so funny as they were in
their classic double act situation
comedy series. Equally successful
were Steptoe and Son, whose
character names are better known
than their own; Wilfred Brambel
and Harry H. Corbett.

Probably the most successful
double act on television during
1966 has been Morecambe and
Wise, whose split-second timing
of well-written gags, physical as
well as verbal, promotes laughter
with the greatest of ease.

In this case, both are funny
men who act as feed for the
other, though Eric Morecambe
inevitably seems to be the burt,
whether in a television sketch or
in a full-length feature film. In
The Magnificent Two, a feature
film production being made at
Pinewood Studios, a television
studio setting was built, complete
with image orthicon cameras,
video tape monitors and control
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rooms.

It represented the new
President of a South American
republic, Parazuellia, which was

played by ZFHric Morzcambe,
making z speech to “ his people ™.
This television studio was
actually a reproduction of the
Westward Studio at Plymouth.
Plenty of slapstick fun was made
with the aid of Teleprompter,
pedestals, cameras, microphons2
booms znd oOwner equ:pment as
props, aided by a wvociferous
“ Parazuellian > technical crew.
Mzany new -technical complica-

www americanradiohistorv com

Attention for Parazuellian Nationat An-

them! Ernie Wise, camera men and crew

watch their presidant Eric Morecambe,
make his presidential address.

Left: Eric and Ernie playing about with
one of the Teleprompters.

tions are now arising during the
production of feature films for

the cinema, especially if they
involve a mixture of film
cameras, television cameras,

monitors and lighting for colour.
For the television studio scenes
in The Magnificent Two the
motion picture cameras had to
be run at 25 frames per second
(instead of the wusual 24) so
that they could be synchronised
with the pictures on television
monitors in the scenes. By using
a motion picture camera with a
mirror-shutter at that speed, the
camera operator can observe the
“hum bar” (which looks like
the frame-line betwecen each
picture on a film). This enables
him to check the synchronisation
and phasing, and ensures that
onec of the interlace fields is
(almost) completely photographed.
Also he has to balance the
intensity of the monitor picture
with the rest of the scene.
Further complications arise when
video tape is played off and
reproduced by monitors in a
scene.

Morecambe and Wise have no
difficulty in maintaining their
pace and timing perfectly without
needing laughs from an audience.
But they are well aware of the
difficulty the technical crews
have in stifling their laughs
during the shooting of many of
the scenes.
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AST month we were discussing cut ampli-

fiers and a further circuit for inter-field

Lcutring is shown beclow.

A very compact layout of cut amplifiers has
been achieved by using the plastic “buttons” used
to protect B9A valve pins on new valves. The
small components are mounted between “pins”.
These are “ wires” that arc fitted through the

holes in these buttons. The whole assembly
can then be plugged into a
valve base. Numbers on Fig. S1

IDEAS FOR.....
amateur "XV°N

M.D.BENEDICT.

Part 1X

from the mixer control panel. Faders are,
unfortunately, expensive to buy as they are high
quality stud contact switches with two rows of
about 30 studs connected to high stability resistors
in a bridged “T” configuration. Capacitors are
also used to improve the high frequency response.
The B.A-T.C. might be able to assist in obtain-
ing second-hand faders, but they are in great
demand. As with all other mechanical devices,
ﬂashipg due to dirt on the fader contacts is a
considerable problem.

Fortunately, simple transistor circuits have been
developed ‘which vary their gain in response to
d.c. applied from a potentiometer. Instead of
obtaining the bias from the usual rotary potentio-
meter, a linearly operated potentiometer could
be used. These potentiometers have only
recently  been introduced into this country
and are remarkably cheap. Their lincar move-
ment makes them ideal for use in sound and
vision mixers where swift operation is required.
The neat appearance of these is also an assect.
They are obtainable from F. W. O. Bauch, Hol-
brook House, Cockfosters, Herts, at about 15/-
each, by quoting Type No. 62ZW. In the range
of potentiometers available, are log and linear

(last month) refer to the pin con-
nections used. The partially com-
pleted bank of cut amplifiers are
mounted on a 19in. rack panel;
two fade amplifiers and a stabi-
lising amplifier are also mounted
to form the complete vision mixer
controlled from a remote panel.
In order to fade wvision, a
potentiometer could be used but
it would need to be integrated with
an amplifier, as if co-ax cables k}?
were used to remote it, the =
potentiometer would not match the
impedance of these cables. A con-
stant impedance potentiometer
system is commonly used and

Field
driver

IR

380

A

Vv

L —12V
Zouka

2

Toswitch
=12V for'on”
OV foroft”

O

X
2-2m§

22k 01

~on
pulses

Noff”
pulses

oV

these are called faders. The
quadrant fader used has a 75 ohm
input and output impedance. This
mecans it can be used with coaxial
cables to feed the video to and

E.F distributing
Field driver to,

each charnel unit

Bistable

—6V

Fig. 52: Additional circuitry for inter-field cutting.
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types in a wide variety of values; however, the
potentiometer used here is a 10kQ linear type.

The bias from this potentiometer is fed to the
bases of a long tailed pair of 2N711’s. Varying
the bias alters the gain, and most of the non-
linearity inherent with this process is eliminated
by the difference amplier action of this circuit.
This circuit (Fig. 53) can be used as a cut ampli-
fier by switching the bias to it. A maximum gain of
about 10 is obtained and so the input must be
about 0-1 volts of video. The losses in the cut
amplifier conveniently compensate for most of
this gain.

VISION MIXERS

Two types of vision mixers using these cut and
fade amlifiers are shown in Figs. 54 and 55.
Many other types of vision mixers are used,
mostly consisting of combinations of these two
basic types. Figure 54 shows A/B mixer with two
banks of cut buttons, the output of each bank
feeds a video fader. Each source appears on both
banks so if Camera 1 is selected on the A bank,
Camera 2 can be selected by cutting, simply by
depressing its button on the A bank, or can be
mixed to by selecting it on B bank and fading
A bank down and B bank up. Obviously, by this
means, any source can be cut to or mixed to
any other (providing they are both synchronous).
For convenience the potentiometers controlling A
bank and B bank faders are wired in an opposite
sense so movement of the two potentiometers
together effects a mix. The output of the fader
amplifiers are combined and feed a stabilising
amplifier where syncs. are re-inserted, as the
syncs. through the fader amplifier will vary in
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Fader control

Fig. 3: Circuit of the fader amplifier.

amplitude along with the vision. This circuit
will be dealt with later.

Unfortunately, non-sync. sources, ie. those
from another pulse generator, which have not
been genlocked to, cannot be treated in this way
as their syncs. will not coincide. Neither can
two sources not in exact synchronism be mixed
one with the other or even faded down (without
sync. separation, re-generation and re-insertion!).
Non-sync, sources, then, are selected after the
output of the stabilising amplifier by cut ampliers
and these cut amplifiers, along with the sync.
source cut amplifier, are combined to feed an
output amplifier. There is absolutely no point in
using inter-frame cutting for these ampliers as
field drives are unlikely to occur during the field

A bank ‘8’ bank ‘A'bank ‘B'bank
video i
gl l— Cut amp. g: F;r%%r
Camera
arq Set-gain Fader
Video out = cutame. i Video out
ide ideo ou
Set-gain Syne source \
o I— Cutamp. stabilising 1t Output
1 Cut amp. —
Carréera § amp. P amp.
Ot I__—— Cutamp.
' l_ Cut amp. 2200, 2200,
TK. Z V2L
o I Cut armp.
4700
[ s Set-gain N
oB? )
oB1 '—'Dl Cut amp.
O . 4700, 2200,
Oy Set-gain
oB2
osz {—]} ot aap. .
[ommmS—— |

|Fig. 54: A/B vision mixer chain.
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To camera 1 Cut amp.
B bank 5 A
Tocue light I I A—_r—
90 4 2] L
V__°'—°_Vf,¢_| To Cutamp'A'bark ? v
—O\‘ ——C
\ To camera 2
To camera 2 Cut amp.
\ 8bank Y.
Fader i b
backstop Tocue light |—-o—
micro-switches
> ‘33
. Fader ToCut amp'A bank |
micro-switches ) To TK.
N 2 ~ TK. CBUt an;p. v
*B ban!
A o 4o A Tocuelight I L ———
.l
| DD G D= e | L ~
To OB 3 [
Yo | R [ e L e
|
l Rﬂ RLB §
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&t amp. 5
. - .
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Cutamp. 3 - <Bv —2
% 7% e
I A D I By S >
.; 0, s V-2
Fig. 55: A/B mixer d.c. switching. period of the remote syncs., and
in many cases a scan disturbance
is unavoidable when cutting to
non-sync. sources.
The d.c. control circuitry for
the A/B mixer is shown in Fig. 55.
Micro-switches operated at the
fader full up position energise a
Video in latched relay which in turn enér-
Cao——ra | p— gises non-sync. source buttons on
ne —ﬂl— — e ™ the bank corresponding to that
Faesout fader. Latching is interrupted by
gg’{_’ggﬂ the other fader so that the non-
an Sync source sync. source button of which ever
| o I E bank is faded up are operative. A
Camera '—| Fader Stabilisin Cut t g 5
2 "[ll—g amp. aan"}p. 9 arlfqp. T Ogﬁﬁé.‘. second set of micro-switches on
S el the faded down position on each
set-gain I fader feed cue lights via the push
o M buttons. On fading up either bank
TK ,_nl_ | Fader [ the micro-switches operate and
e amp. b feed the cue lights of the camera
Out CHannel selected. The two non-sync. sources
.+ set-gan 4700 2200 are usually referred to as O.B’s,
Oy set-gain and labelled O.B.1, 0.B.2, etc.
oB1 ,_ﬂl Cut Although cue lights are not usually
- [ Ll il % fed to O.B’s,, it is common practice
to arrange an indication of the
O set-gain source selected cither by an illu-
oB2 -H: gr';',;. minated sign adjacent to the trans-
O] mission monitor or on the vision

Fig66: Vision schematic for cut{fade vision mixer.

mixer control panel or both. If
this is required, the feed to the
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(in tader position)
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Fig. 57: D.C. contro/ of cut//ade vision mixer

o\ (o] /
Ca",‘”“‘l I 'T.K.IOB.’I’OBEI

Fader A——y_ Camera 2
o o / O O O'Woask
TK.|QBRi1 QB2
Q o o o\ o'Fbank
Fader'g} Camera 1
A/B mixer \
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formica like
material
chmagr‘apf’l
pencil notes
easily
removable
Faders c:vtvi, ti ?‘de
’ White |
ormica plastic
Camera 2
Cutbuttons fornotes
AN o o o -~

Cut/Fade mixer

Fig. 58: Layout of mixer contro/ pansls.

O.B. cut amplifier can be used to control a relay
operating these lights.

Potentiometers (lk()) are "used to adjust the
balance between the two banks and a 470() series
potentionieter sets the gain of each non-sync
channel in respect to the sync. source output.
The approximate gain of a fader amplifier is a
maximum of 10, so about 01 of a volt video
should appear at the input. This is set exactly
with the amplifier faded up by adjusting the set
gain to exactly 1 volt at the output of each
amplifier. The non-sync. channels are also set
to give a similar amplitude sync. sources at
the output of the cut amplifiers. Sawtooth is
used for lining these channels up. A suitable
luyout for the control panel is shown in Fig.
58, along with the other type of mixer, known
as the cut/fade mixer (Fig. 56). The layout
is very important as the method of operation
should be obvious to the operator. Both
these control panel layouts are commonly used
in professional equipment and hence are proved.
Temporary notes can be made with a chinagraph
pencil on a white formica type plastic placed near
or below the rows of cut buttons, allowing a
speciai identification of sources. The vision con-
trol panel should be mounted at least 9in. from
the near edge of the desk to enable scripts or
notes to be placed on the control desk without
obstructing the controls.

With this type of mixer each sync. channel has
a fader control and cut button. Non-sync. sources
cannot easilv be faded, as mentioned previously,
so that only cut button selection is provided.
The sync. sources are fed to a fader amplifier
which is controlled by bias from the cut buttons
or from the faders depending on the position of
the cut/fade switch., This is followed by a
stabilising amplifier then the sync. source cut
amplifier. This cut amplifier and the non-sync.
source cut amplifiers select sync. or non-sync.
sources and feed it to the output amplifier. As
before, the set gains of the sync. channels are
adjusted to give 1 volt of video at the output
of each fader amplifier when faded fully up. Non-
sync. channels are adiusted as before. The d.c.
control circuitry which is considerablv simpler
than for the A/B mixer is shown in Fig. 57.

Although for simplicity both mixers are shown
as having three sync. and two non-sync. channels,
it is advisable to build a more complicated mixer,
say 6 sync. inputs and 4 non-sync. inputs,
although not all of these channels need be con-
structed until required. This large capacity allows
for use in exhibitions with cameras belonging to
other amateurs, as well as other facilities to be
decribed, such as Inlay.

The A/B mixer only allows two sources to be
superimposed simultaneously and may appear
more complex, but it has the advantage of being
very convenient to use with Inlav equipment, to
be described. Cut/Fade mixers allow the super-
imposition of any number of sync. sources. Pro-
fessional equipment often features a combination
of both types of mixer, for example, many BBC
studios use an 8 channel cut/fade mixer as each
bank of an A/B mixer, with facilities for cutting
between cither bank. Many other types exist, and
it is for the constructor to decide on the type and
complexity of the mixer he may wish to use.

TO BE CONTINUED
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Gas in valves and tubes

HE home experimenter encounters the gassy

valve usually in the form of a blue glow in

the sound output valve, sometimes accom-
panied by severe audio distortion and ending up in
fuse blowing. To the professional valve-maker, gas
is a subject of great concern, signifying a faulty
pump system, in which case several pump-loads
of valves may have to be rejected; worse, it may
mean faulty seals in a batch of several thousand
valves and subsequent mass scrapping.

The gas, of course, is usually ordinary air, for
the valve-maker calls gas anything which isn’t solid,
liquid or vacuum. In the case of a newly pumped
valve at the factory, the gas, or lack of vacuum,
may be due to factors outside the valve, such as a
leak in the pump system. In the case of a valve
which has passed factory tests and gone out to
the customer, the gas must be due either to leaks
malthe valve itself or to gas generation inside the
valve,

GLASS-TO-METAL SEAL

The leak is the most common fault, The modern
valve has a number of glass-to-metal seals forming
the electrical leads into the valve. These seals
consist of metal and glass which are carefully
chosen so that they expand and contract at the
same rate; if it were otherwise the seal, which is
formed at a temperature at which the glass is
molten, would crack and be useless as it cooled.

During the heating process in which the glass
is melted round the metal pins to form the seal,
the metal oxidises, and the oxide which forms dis-
solves in the molten glass, causing a distinctive
colouration. An expert can judge the goodness of
any glass-to-metal seal by looking at the colour
of the dissolved oxide.

There are some things which the most expert
eye cannot see, however. If there should be a
minute scratch down the pin before sealing, the
glass will not penetrate to this portion, and a path
will be left along which air can trickle into the
finished valve.

If this leak is large, it will be detected by the
processes to be described later; if it is very small,
it will probably pass undetected, to cause a “gas”
failure later on in the life of the tube. As fate
would have it, this often happens just outside the
guarantee time!

PINS

The remedy for this sort of thing is very great
care with the pins. at all stages. Valve-makers
insist that the material of the pins be tested for
purity, that it should be machined only in certain
ways (for example, by centreless grinding), that it
should be finished to a very high degree of surface
smoothness that it must not touch anything which
might corrode it (even the oils used during machin-
ing must be special non-corrosive types), and that
the finished pins must be carefully inspected, and
accepted only if less than a very small percentage
of a sample is found defective,

by K. T. Wilson

With continual care, then, the valve-maker tries
to keep down the number of leaks. Some will
always get past, for he cannot afford to inspect
and test everything; besides, he has no way of
testing for very small leaks and must rely on the
care which he takes in the selection of his materials.

GENERATION OF GAS

So much for leaks; what of internal generation of
gas? Internal gas can come from any part of the
valve, and can be caused by either incomplete
outgassing of the components or poor cathode
processing. Let me explain what these phrases
mean.

As far as the amounts of gas which worry the
valve-maker are concerned, all materials are to
some extent spongy. Most of this sponginess is
just at the surface of the metal or glass or ceramic,
though it goes in layers in mica. All the parts of a
valve have therefore soaked up gas in quantities
enough to cause trouble, and something must be
done about this before the valve can be assembled
and pumped.

In the case of the metal parts, this “something”
is hydrogen furnacing. The metal is heated to a
very high temperature, often 800—1,000 degrees
Centigrade, in a furnace filled with hydrogen.
Providing that the metal has been thoroughly
cleaned before the furnacing, this has a remarkable
cleaning effect, removing stains and oxidation, and,
more important for our purpose, replacing the
various gases which have soaked into the metal by
pure hydrogen.

It may seem a bit pointless, heating up the
metal to remove the mixture of gases it has
absorbed, and then letting it soak up hydrogen as
it cools down, but there is sound reasoning behind
it all. If the metal were heated in a vacuum to
remove the mixture of gases, it would simply soak
up the gas again during the assembly of the valve,
which cannot be done in vacuum. If, on the other
hand, it is allowed to saturate itself with hydrogen
then very little of any other gas will be absorbed
during the time that the parts are exposed to the
air.

Furthermore, hydrogen is the lightest of all
gases, and we can easily extract all the hydrogen
from the metal parts by giving them a break
during the time when the valve is being pumped
out. This break will also remove the water vapour
from the glass of the valve, another source of gas.
To make sure of complete gas removal from the
metal parts, they are often heated to a dull red
heat by induction heating from outside the valve
during pumping.

ACTIVATION OF CATHODE

The activation of the cathode is what turns an
assembly of parts in a vacuum into a working
valve. The cathode of most of the valves commonly
encountered consists of metal oxides, those of the
metals barium, strontium, and sometimes calcium
coated on a nickel cylinder inside which the heater
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wire is inserted. The trouble is that the oxides
cannot be put on the cathode cylinder beforehand,
they must not be exposed to air if they are to
emi: electrons properly; they are therefore formed
within the valve.

To do this, the carbonates of the metals are
coated on to the cathode cylinder, and these are
converted to the oxides, while the valve is pumping,
by applying volts to the heater. The carbonates
are then converted to the oxides and the gas,
carbon dioxide, is liberated in the reaction known
10 all schoolboy chemists as the burning of lime.

This process releases an enormous amount of
gas, which must be pumped completely away
before the valve can be sealed up and removed
from the pump.

THE GETTER

It can be seen that there are many sources of
gas inside a valve, and these would make valves
uscless if we did not use a getter. The getter is a
film of a highly absorbent metal which can souk
up thousands of times its own volume of gas.

Since the getter is not heated by the heater or
struck by electrons, it does not heat up to any
great extent and releases this gas, and valvemakers
are careful to place the getter, which is released
inside the valve by induction heating after the valve
is sealed, in a cool part of the valve.

The getter will soak up gas in a valve until it is
exhausted, after which the valve will be useless.
This is usually what happens in the case of a
slow leak. If the gas comes from inside the
valve, however, as often happens when a valve
is used after a long period of disuse, the gas
which is released rapidly will be steadily mopped
up by the getter.

It is this effect which is the cause of so many
puzzling failures. The equipment is switched on.
and the heating of the large cathode of an output
valve, alwavs the worst offender, releases some gas,
This, as will be shown later, produces excessive
current in the valve, causing overheating, which
releases more gas, until the excessive current blows
a fuse or causes some other breakdown.

Once the rush of gas is over, though, the getter
can cope with the job of mopping up, and by the
time the puzzled owner of the equipment has re-
moved the valve and tested for gas, the valve
seems perfectly sound. This can happen several
times until substitution of a new valve proves that
hot gassing is the cause.

ELECTRON BEHAVIOUR

So much for the causes of gas in the valves. The
éffects are better known, though the reasons for
them are not. The root of the trouble is that
electrons in valves travel in vacuum. Large, slow
moving particles of gas constitute an obstruction
to the small fast electrons and reduce their average
speed.

In the presence of gas particles, electrons in a
valve or c.r.t. travel from one collision to another
on their way from cathode to anode, and each of
these collisions mean that the electrons must start
accelerating all over again.

Physicists have a term, “Mean Free Path”, which
means the average distance which an electron can
travel before colliding with a gas particle (or
molecule), and as you would expect, this Mean
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Free Path is longer as the vacuum is better, since
there wili be fewer gas molecules to collide with.

The importance of this idea can be seen by com-
paring a c.r.t., where the electrons have to travel
many inches on their way from cathode to screen,
and a u.h.f. iiode, where the distance from
cathode to anode is measured in thousandths of
an inch.

The collisions of electrons and gas molecules
have consequences even more serious than the
lengthening of the means free path. Each time an
electron strikes a gas molecule at high speed, it
breaks it up, first into atoms, then further into
ions and more electrons. o

The ions, being positively charged and heavy,
drift lazily toward the cathode, but the electrons
are accelerated toward the anode like any other
clectrons Each of these electrons can in turn strike
a gas molecule and cause further breaking-up, or
ionisation, as it is called.

When large numbers of extra electrons are
created in this way, the current flowing to the
anode 1s no longer controlled by the grid, and can
reach destructive proportions, unless it is limited
by external impedances, as is the case in circuits
designed for gas-filled valves.

Even if the ionisation does not proceed to the
point of complete breakdown, the cathode of the
valve can be destroved by the bombardment of the
positive jons which are attracted to it; such
cathodes usually show a brown discolouration.

ION BURNS

Negative ions can be produced also: they are of
little consequence in valves, but can lead to rapid
discolouration and loss of brightness of the screen,
since thev are attracted to the positive element.
Being heavy, negative ions are not so readily de-
flected by the scans as electrons, so the ion burn
in a cr.t. usually consists of a brown spot or blob
in the centre of the screen.

We have known for a long time how to avoid
this affect, either by aluminising the screen
(aluminium being fairly porous to fast electrons
but opaque to the large slow ions) or by tilting
the electron gun and straightening up the electron
beam by means of a magnet. In this case the ions
are not deflected and strike the walls of the tube
harmlessly.

The formation
also accounts for
On their way 10

of the positive ions in a valve
another feature of a gassy tube.
the cathode, the ions encounter
electrons, and if they encounter electrons which
are not travelling too fast, they may recombine to
form atoms of gas again. Energy had to be absorbed
to ionise the atoms in the first place, and the
same amount of energy must therefore be given up
when recombination takes place.

This energv is given out as light, and the
amount of energy determines the colour of the
light, usually blue. This is the explanation of the
well-known blue glow in gassy valves.

ION GAUGES

The formation of positive ions in a gassy valve
has a very practical use, however, apart from
deliberately gas-filled valves, for it enables us to
measure the pressure of the gas which is causing
the bother; and in the pumping of valves, the ion

wWwWw.americanradiohistorv.com


www.americanradiohistory.com

280

current may be used as the measure of the vacuum
of the system.

Special valves, known as ion gauges, are made
for this purpose, and used when a very high
degree of vacuum has to be measured with
precision, These gauges are of a simple construc-
tion (see Fig. 1.) and consists of a hairpin-shaped
filament, a spiral of thin wire around it to act
as a collector grid, and a pin or another hairpin
filament to act as anode.

“Corrugated =
rugated [/

to avoid
electrical
leakage

—=~ Filament

|__Grig '

Note:~
Filament
and anode

. are
interchanged
on some
gauges

Fig. 1: Electrode structure of an jon gauge.

Arrangements are often made for all the elements
of the gauge to be heated red hot by passing
current through them; this drives off any gas
which may be absorbed in the metal of the gauge,
as it would be pointless to try to measure the
vacuum in a pumping system if the gauge were
giving off more gas than the rest of the system.

The wire used is usually Tungsten or Molyb-
denum. In either case it has a very high melting
point and can stand high temperatures. In use, the
anode hairpin is put at about 100V positive and the
grid at a few hundred volts negative.

The filament is then heated until electrons are
emitted and a fixed anode current, say of 25
milliamps, is reached. The negative current at the
grid then consists entirely of positive ions (dis-
counting leakage resistance) and can be directly
measured, usually in microamps or less. The
gauges are usually calibrated against other types of
gauge of known accuracy. (See circuit, Fig. 2.)

In a form of this gauge, known as the Philips
Gauge, no hot filament is used. Instead, the
cathode is of pure metal, and a grid at a potential
of a thousand volts or so is placed very close to it.

The electron emission from such a system is very
small, and so a magnet is used to make the path of
the electrons into a long spiral where their chance
of knocking into several gas atoms is greatly
increased.

ION PUMP

A development of the ion gauge is the Ion
Pump. We have seen that the negative current
at the grid consisted of negative ions, but what
happens to them when they reach the grid?

First of all, they must give up their negative
charge to the grid; they then become single atoms.
In their normal state, however, these gases are
molecules. two atoms linked together, and when
they are in the single atom state they desperately
want to combine with something else.
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Fig. 2: Method of setting up ion gauge.

The nearest thing available is the metal of the
grid, and combination with this takes the atoms
out of the gaseous state. They can be recovered
only by heating, which is why we heat up the
electrodes of the gauge before allowing it to start
its work.

In one form of this ion pump, the ions are
gathered on a freshly prepared getter surface, the
favourite material being Titanium; this form is
known as the Getter-Ion Pump.

Every valve testing meter incorporates a test
for gas, and the same method is used. In this
case, of course, we cannot attach an ion gauge to
the valve, and we have to use the valves own
electrodes as the electrodes of the ion gauge.

Some testers pass current by making the grid
positive and the anode negative, just as if the
valve were an ion gauge; the more usual method
is to run the valve with a very high grid resistor
and measure the grid current.

This grid current will be made up of both
electrons and iouns, but for a given anode current,
the grid current is roughly proportional to the
ion current and hence to the gas.

This phenomenon is the reason for the warning
in the valve manuals about the maximum grid
resistor which may be used, especially in the case
of power valves where positive 1ons landing on the
grid and not being discharged to earth by a
fairly low wvalue resistor may charge the grid
positive and cause excessive anode current.

Gas, then, is one of the valve and c.r.t. manu-
facturers greatest headaches. It is very much a
tribute to his methods of dealing with it that it is
not a major problem to the users of valves.

TELEVISION EASI-BINDER

The Practical Television Easi-binder holds 12
issues. Please state volume number required or
a blank cover will be sent. The price is 12s. 6d.
inclusive of postage.

Order your binder from: Binding Department,
George Newnes Ltd., Tower House, Southamp-
ton Street, London, W.C.2.
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Problems

Solved

Whiist we are always pleased to assist readers with their technicai
ditficulties. we regret that we are unable (0 supply diagrams or provide
wmistructions tor modify'ng surplus equipment.
alternative deta'/s for constructional articles which appear in these

We cannot supply

| pages WE CANNOT UNDERTAKE TO ANSWER QUERIES OVER
| i THE TELEPHONE The coupon from page 284 must be attached to

FERGUSON 407

The boost diode failed. I changed this and the
vision returned. Shortly after, a smear appeared
on the picture and in the background there were
vertical bars shaded black and white extending to
about the centre of the picture.~K. Colwill
(Torrington, Devon).

Check V17 and VI8 (EF80 and ECCSD) also
the 0-01uT cupacitors associated with the oscillator-
sync transformer.  Check also the -5kt resistor
wired across the width coil.

VIEWMASTER

I have just put in a new metal rectifier and
whilst the picture and sound are good, there is
a clicking noise from some part of the set, which
I am unable to trace.—W. H. Jarvis  (Barnet,
Hertfordshire).

We would suggest you check the c.h.t. section
for signs of arcing, resulting from poor soldering,
protruding wire ends, dust etc.

MURPHY v879U

The following symptoms developed over a
period of three weeks. The sound was normal
throughout. (1) After switching on, the picture
shrauk slightly about lin. in from the screen edges.
(2) Later the centre of the picture took longer
to appear than the rest. Eventually, the whole
picture toock about 7 minutes to appear and was
very dim. (3) On increasing the brightness control,
the picture enlarged, grew dimmer and then
disappeared.  This last symptom apparently
indicated Jow emission of the e.h.t. rectifier.

Before 1 obtained the replacement valve, the
symptom had become a vertical white line only
down the centre of the screen. Subsequent replace-
ment of the e.h.t. rectifier produced no change.

The line whistle is clearly audible. The PYS88
and the PL36 appear to be overheating.—]. W.
Gilbert (Whitefield, Lancashire).

The PL36 is likelv to be at fault. Check the
valve and associated components:line drive to the
control grid etc.

all Quenes, and a stamped and addressed envelope must be enclosed.

BUSH TVi145U

Can you suggest how to connect a2 meter so as
to compare signal strengths in order to adjust the
aerial and its siting?—]. D. Akroyd (Weymouth,
Dorset).

If you wish to meter the signal strength at the
receiver itself. 1t is a comparatively simple job o
connect  a - voltmeter across the age. line and
adjust for maximum negative voltage. Any other
means of reading, say at the diode with a volt-
meter or milliameter, will necessitate shorting the
a.gc. line to chassis.

The best recepuion is not always obtained at the
point of maximuwn sjgnal particularly where ghost-
ing is experienced.

PYE V830A-16W

This set gives no picture—just _full brightness
without any seound. Adjusting the contrast does
not make any difference to the brightness of the
screen  Adjustment of the horizontal hold darkens
the picture and reduces the screen top and bottom
but the full brightness remains and no picture
appears. The vertical hold diminishes the screen
to 6in. in depth.—W. Prescott (Wirral, Cheshire).

There appears to be a fault on the runer.
Common causes of the symptoms you describe
are: broken coils on the tuner rotor, g faultv
local oscillator valve, or low h.t. due to a defective
h.t. rectifier.

ULTRA 1980C

The trouble is cramping at the top of the
picture.

Can you please tell me if the safety glass can
be removed to clean the tube fuce without with-
drawing the chassis.—W. Fraser (Herne Bay,
Kent).

You should check the 30PL14 ficld output valve
and the components associated with pin 6 1o the
vertical form circuit.

The chassis must be removed from the cabinet
for cleaning purposes.
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LAWSON BRAND NEW CATHODE RAY TUBES

The rapidly increasing demand for a complete range of new tubes of the very
highest quality is now being met by the new Lawson “CENTURY 99"
range of television tubes. -

SPECIFICATION:

The new "*Century 99" range of C.R.T.s are the products of Britain's premjer C.R.T. manufacturers. All

types are exact replacements, manufactured to the original specification but incorporating the very latest design improvements
to give superb performance, coupled with maximum reliability and very long life.

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

MULLARD MAZDA BRIMAR EMISCOPE & |GEC & COSSOR also
MW43/69 AW36-80 CRM121 CME1901 C12FM C17SM ENVITRON ENGLISHRELECTRIC
MW43/64 AW36-21 CRM123 CME1902 C1am Cl9/7A mn 141K
MW3s/24 CRM122 CME1903 C14GM C19/16A 4/15 171K
MW31/74 CRM124 CME2101 CiaHM C19/10AD 41156 172K
MW31/16 Twin Panel CRM141 CME2104 C14dM C19AH 502 173K
MW43/80 Types CRM142 CME2301 C14LM Ci9AK s/2T 212K
MW36/44 A47-13W CRM143 CME2302 C14PM C2/1A 5/3 7102A
MWS53/80 AS9-16W CRM144 CME2303 Ci1A C217A 5/3T 201A
MWS3/20 A59-13W CRM153 Cir4A C21AA 14KP4 7203A
MW43/43 CRM171 Twin Panel C175A CatHM 17ARP4 1204A
AWS9-91 CRM172 Types C177A C21KM 17ASP4 7205A
AW59-90 CRM173 C17AA  C2INM 17AYP4 T401A
AW53-89 CRM211 CME1906 C17AF Co21SM 21CIP4 7405A
AW53-88 CRM212 CME2306 C178M CATM SE14/70 7406 A
AWS53-80 CME14 C17FM C23-7A SE17/70 7501 A
AwaT-91 CME1402 C176M C23-TA 7502A
AW47-90 CMEI702 C17HM C2AG 7503A
AW43-89 CME1703 C17M C23AK 7504A
AW43-88 CME1705 Ci7LM 7601A
AW43-80 CME1706 C17PM 77014

o
12" .. f£41 0.0 Terms: YEARS' LAWSON TUBES
U oo ERHUKY c.w.o. FULL REPLACEMENT STATION ESTATE, MALVERN.
17" .. £5.19.0 GUARANTEE .

C d Offices

19" .. £6.19.0 are. an

4 10/ Complete fitting instructions supplied LAICHURCHDOWNIROAT
21 .. £7.15.0 Ins. 10/- P g s surplt MALVERN, WORCS., MALVERN 2100

More specialist know-how
for practical men

Follow through into the aliied
fields of electronics and
radio with the help of these
up-to-the-minute "Practical’
magazines. Both bring you
the same detailed expert
know-how and construc-
tional opportunities that you
find month by month in
‘Practical Television’.

PRACTICAL ELECTRONICS

PRACTICAL WIRELESS

Covers the complete field for the radio
amateur and experimenter, with new de-
signs for sponsored receivers and other
how-to-make features. Monthly, 2/6.

All you want to know about all branches
of electronics — new ideas — new
methods — how-to-build instructions
for a wide range of electronic devices.
Monthly, 2/6.

PLACE A REGULAR ORDER WITH YOUR NEWSAGENT !
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BUSH 138RU

This set is troubled by some form of inter-
ference on BBC-2. There appears to be a band
of light about 3 to 4in. wide, which travels up
the screen and makes the picture sway as if it
were affected by a light breeze.

The u.hf. tuner is transistorised, although the
maker’s instruction book quotes the tuner as being
a valve one.

I have an inside aerial and the picture is quite
good. The form of interference I get does not
affect 405-line pictures.—G. Barnett (Leeds, 8).

This effect could well be Ccaused by some
defective fluorescent lighting or other type of
tube, gas filled, lighting operating nearby. We
do not recogrise rhe fault as originating in the
receiver.

PETO-SCOTT 738

The line hold drifts after the set has been work-
ing for about an hour. The plug adjustment is
set for fringe working at the moment. When this
control is set to normal, the picture verticals are
ragged.

The sync separator, line output valve and
oscillator valve have been checked for emission,
and the set was found to have a good 3Mc/s
responee on both channels 1 and 9. There is no
evidence of 50c/s hum or interference on the
raster and the frame hold is functioning perfectly.
—L. R. Whieldon (Elstead, Surrey).

While the emission of the line gencrator valve
muay check normul, it is possible thar a drift in
its characteristics takes place when it increases in
temperature.  This valve should be checked by
substitution with this kind of symptom. If the
valve js OK, check by substitution, the components
in the time-constant circuits of the line oscillator
and the resistor(s) in the line hold control circuit.

EKCO TC268

The fault is a very loud buzzing on both ITV
and BBC. The valves in the tuner unit have been
changed and so have the coils for both channels.
The fine tuner affects the noise very little.

The trouble seemed to coincide with the
changing of the line output transformer.—G.
Metcalf (Halifax, Yorkshire).

You should check the smaller 16uF electrolytic
capacitors associated with the if. strip.

SOBELL ST282

The valve V6 (PCL84) burned out—it had a
short from cathode to filament. After replacing
this valve with a new one, the picture was pale
and delayed. I then changed over PCL84 (V10)
with PCL84 (V6). The sound was then delayed
and when it did appear it was very crackly.—T.
Edwards (Swansea, South Wales).

It seems as though the new PCL84 is faulty.
However we would suggest that you check the
resistors which are associated with the originally
faulty PCL84—particularly the cathode bias
reSISLOr.

PRACTICAL TELEVISION
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MURPHY V929U

The field hold is critical, particularly on 625.
Also the top of the picture is elongated but this
is not accompanied by cramping at the bottom.
The field linearity control will not reduce the top
of the picture, even at the end of its range. The
interlace control is also at the end of its range
and any increase in either direction here also
stretches the top of the picture. :

I have renewed the diodes in the flywheel
circuit because out-of-phase with manual control.
The picture was not correctly on raster then.
This line trouble was caused by the renewal of
these diodes but the field trouble started long after
this repair.—J. F. Grindley (Oswestry, Salop).

We would advise you 10 iry the interlace
diodes, which are similar rectifiers to the ones
which you have already replaced. In the circuir
these are designated 3MR3 and 3MRA4.

EKCO T345

The picture has slowly faded away over the
last year and I have purchased a new CME 1703
cr.t. I have some basic electronic knowledge and
would appreciate some notes about the installation
of the new tube.—E. L. Thomas (Marham,
Norfolk).

Ounce the chassis is out of its cabinet, there is
little Ieft 1o be done. Remove the tube base socke:
and the neck claumps ete. Remove the e h.t. lead
from the side of the tube. Then slacken the front
clamping band and remove the ube.

FERGUSON 305

This set has three faults: (1) The picture rolls
for five minutes when first switched on, but can
be stopped by adjusting the horizontal hold.
After a few minutes the picture is gradually dis-
placed to one side but can be centred by
re-adjusting the horizontal hold to its original
position. (2) The picture gradually creeps up from
the bottom of the screen. (3) The contrast control
makes no difference to the picture whatsoever.

It may help you to know that this set, although
used very little, has been stored for several years,
probably in damp conditions.—G. Tawn (Wisbech,
Cambridgeshire).

You should check V17 (EF80) and V18 (ECCS81)
by replacement. Also check V16 (PCL82). Test-
ing these valves proves very little.

Check 0-5uF a.gc. line capacitor, also VI
(PCF80).

FERGUSON 5467

The left half of the screen is much more
brilliant than the right. The scan is good with
the exception that after approximaely one hour
there is a foldup of approximately 3in. at the
bottom.—A. Hills (Haslington, Crewe).

There 15 a 0-25uF capacitor which decouples
the “A” supply to pin 3 of the c.r.t. base. Check
this capacitor (C112) preferably bv replacement.
Also check the lower PCLS82 and the 0-0WuF
capacitor C97.
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COSSOR 950

The sound on this set is OK. There is a bright
line across the screen. Recently the PL84 and
ECCS82 have been changed but no improvement
was obtained.—A. D. Burge (Highfields, Leicester).

If the effect is a collapse of raster to a bright
horizontal line, as distinct from the. line being
present actually on the raster, then the field time-
base has failed. If the field timebase valves are
in order, a systematic check of the associated com-
ponents should be made, along with voltage tests
to check the goodness of the resistors, coils and
transformer windings. It is possible that the
primary of the field output transformer has failed
or even that the connections have broken between
the secondary of this transformer and the field
scanning coils.

PHILIPS U.H.F. TUNER

I have purchased a Philips u.h.f. tuner and i.f.
panel for adapting Philips and associated TV
receivers for BBC-2. The type number is Mk.
84006. I would appreciate some information as
to the type numbers of the sets for which this
particular tuner and if. panel are suitable.—
E. M. A. Barrell (Holland-on-Sea, Essex).

The conversion kit is intended for use with the
Philips models 19TG142A—9142, 23TGI121A—
3121, 9121, 9122, 9123 and 9125. Stella models
are: ST1049A, ST1089A, ST1043A. The Peto-
Scott model is TV945,

PRACTICAL TELEVISION

March, 1967

EKCO T345

The screen has a black band top, bottom and
sides which is about %in. wide.—W. H. Goodman
(Allestree, Derby).

It would appear that the h.t. rectifier is failing.
This is the large valve situated above the width
settings. Try a new PY33.

EKCO T371

Please could you inform me how to remove old
tube and fit a new one, advising on adjustments
and precautions.—G. O’Neill (Belfast, N. Ireland).

Remove the rear cover. Rotate the fine tuner
and expose channel switch knob shank grub
screws. Loosen these and remove the knobs.
Remove panel screw and pass control panel into
cabinet. Pull off loudspeaker leads and remove
the four bottom chassis fixing screws. The chassis
should now come out if the front of the tube is
not stuck too fast to the front mask. Some force
may have to be used to break this adhesion.
Remove the tube base socket and clamp etc.
Remove eh.t. lead from the side of the tube.
Slacken the front clamps and remove the tube,
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This coupon is available untii MARCH 23rd, 1967, and |
| must accompany all Queries sent in accordance with the 1
| notice on page 281. I
I PRACTICAL TELEVISION, MARCH, 1967 |
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Each month we provide an interesting case of television
servicing to exercise your ingenuity. These are not trick questions,
but are based on actual practical faults.

After a repair in the power supply input

circuit, an experimenter was presenied with a
®  single-standard receiver exhibiting severe hum
bars on the picture. Although the residual hum
on sound did wot appear to be abnormally high,
shunt tests were made with electrolyvtic capacitors
across the main reservoir and swioothing capacitors
in the set, but this had no effect whatever on the
symptoni.

The vision valves were tested for heater/cathode
insulation and eventually tested by substitution,
bur the trouble was not to be found here. Short-
circuiting the contvol grid of the video amplifier
valve left the hum bars as before, but a slight
decrease in intensity was noted by connecting the
tube control grid to chassis through an 0 1uF
capacitor.

What was a likely cause of this symptom? The
answer will be given in next month’s PRACTICAL
TELEVISION along with a further item in the Test
Case series.

SOLUTION TO TEST CASE 51
Page 237 (last month)

If the experimenter had adjusted the cores in
the sound i.f. transformers with the fine tuning
control adjusted for the best possible picture he
would probably have found that the tuning was
very peaky and probably towards the end of the
travel of the cores.” This would have indicated
positive feedback in the sound if. stages of
sufficient magnitude to peak the response Yyet
insufficient to promote real instability and oscilla-
tion. The most likely cause of this trouble is open-
circuit of a screen grid decoupling capacitor.
Apart from inducing mild positive feedback,
depending on the circuit design, trouble of this kind
can also detune the stages, giving the symptom
fully described last month. .

The enthusiast shunted each screen decoupling
capacitor in turn with a similar value capacitor,
using the shortest possible lead-outs. On shunting
the faulty capacitor the sound returned to normal
with no apparent peaking of the if. tuning.

Published on or about the 22nd of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2, and
printed in England by WATMOUGHS LIMITED, 1dle, Bradford: and London. Sole Agents for Australia and New Zealand: GORDON &

GOTCH (A/s1a) LTD. Subscription rate including

postage for one year: To any part of the World, £1.9.0.
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SITUATIONS VACANT

RADIO AND 1V txams. and Courses by
Britain’s nnest_ home study Schooi. Couch-
ing 1or Brit.I.R.E., Citv and Guilds Ama-
teur’s Licence. R.T.E.B., P.M.G. Ceruficate
etc. kFree brochyre rom Brish Nauonal
Radio School usselt Sireet. Reading.

Practical Television Classified Advertisements
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RALES: 4/~ per  line or  parl
thercol, average five words (o line,
minanam 2 lines, Bax No. 1/- extra.

Advertusciments e prepard
and addressed (o Advertisement
Manager.  Practicar Felevison™
Tower Itouse. Southampton Street.

London W.o

ALDFRMASION COURIT  pPOSIAL
TRAINING rjor B.S (kng.) Part |,
AM.LER.E. AMS.E., Cuy and Guilds,
G.C.E.. cte. prepares you privanely 1or lugh
piy and securntv ay Techimician or lech-
nologist, Thousund, o Pusses. For details
ot Exams and Courses n all branches o.
Engineering, Building. Electronics, etc.
(mcludune tatest information on C.Eng.),
write for 132-page Handbook—FREE,
Please state  interest.  BRIT!SH  IN-
STITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 171K), Aldermaston
Court. Aldermaston. Berks.

EDUCATIONAL

TV and Radio, City & Guids 2
“Satistacton or Refund of

R.T

Certs.. ete. on
Fee' terms. Thousands ol passes. For rull
details ot exams und  home training

Courses (inc.ud'ng practicac equipment)
in all branches of Rado, TV Electronics
etc. wrile lor | 32-page Handbook —FRE

Please state subiect, BRITISH INSTITUTE
OF  ENGINEERING 'I‘ECHN()L()GY

WANTED

NEW VALVES WANTED . . . EYSI.
FY86  PLB4, PCCs4, PCF30, PCLS2,
PCL33. I'Y38I, Riy. 30Pl9, U225 et
Best cush price by return. DURHAM
SUPPLIES, 175 Durham Road, Brad-
tord 8, Yorks.

WANTED—Popular Brand New Vilves—
R.H.S., Stamiord House, 538 Great Horlon
Road, Bradtord 7.

SERVICE SHEETS purchased. HAMIL-
TON RADIO, Western Road, St. Leonards,
Sussex.

WANTED I.F. panel assembly for G.E.C.
model. B.T. 347, BEST, *“Keador”,
TF'ower Close, Liphook, Hants.

(l)'c t I72Kk); Aldermaston Court, Alder- | pANAGED AVO METERS WANTED.

ston, Berks, Models 7 and 8. JAny condition.  Any
BLCOME “Technically Quatitied” i vour | a0y HUGGETLS LID. 24 baw-
spare tme cuaranteed doploma and exam. packing in\'u.'ucliuhs t
home-study courses m radio. 1.V, se vicing )
and muntenance. VBB Ciy and
Guilds, cre.: lughiv ntormative 120-paee
Guide—FREE, CHAMBERS COLLEG
(Dept. 85XK). 145 Holbara, London, AERIALS

TV AERIALS
TECHNICAL TRAINING Band I. M. Mast Fitting .. . « £115 0

CITY & GUILDS (electricat, ete.) on | Band Il 5 Ele Mast Fitting .. ., £110 2
“Sadisfaction or Retund of Fee’ terms. g:zg :CI'QSE/IE:'::L:'A"M 0 o 2: :g g
Thousands ol passes.  For  details o! Band IV. 18 Elo Array oo - £218 6

madern courses n all branches of efectrical
engineering,  electronics,  radio. V.,

aufomation, ~tc., -end tor 132 page
handbook—t¢REEL. BILET. (Dept. 173K}
Aldermuston Court, Aldermaston. Berks.

MISCELLANEOUS

CONVERT ANY TV SET into an Oscillo-
scope. Instructions and diagrams 12/6.
REDMOND. 42 Dean Close. Porislade

" Sussex.

FOR SALE

VALVE CARTONS W keen prices. Sead
1/~ 1or sumple and ust. 3. & A. BOX-
MAKERS 750 Godwin Street, Bradiord |,

METAL RECTIFIERS

RECTIFIER8—CONTACT CODLED
HRAIZSHFCINL, 1376 15121 1°
H) 13- RRGRTLR HKA/I .3 (H B see Siheon,
RECTIFIER;—FIN TYP

Fqiivs. or HAM4 9/6; K.\l.') 17/6; 14A97 13/8:
14A36 10/8; K2 17/6, EKA 15/6; 14A049 19/-
LW 18/-; LW7 18/« 14A100 18/« 14A90 10/~
FWI2VIA 5/-; A 7/-1 1A 1048,
SILICON TV 8/ or with instr,
MULTIMETERS trom 32/-,
Stawmped envelope i1 {ull lateat selection and
bacgwiy offer< i cheap mevers, Radios. Baby Atarms
Luter-comy apd Wa Talkies,

resiste-conl, 7/8.

LINE O.P. TRANS.: ALL 30/- EACH. ‘Murphy
V%O- 230, Coa or ‘HB Phidps 14460745 and
1746740 with EY3),

Under £1 P. & P. id. Over ¢1 Pust Free. NO C.0.D.
DURHAM SUPPLIES
176 DURHAM ROAD, BRADFORD 8, YORKS.

4FW.13/6;

Lashing Kilts Irom 10/-; Poles. Co-ax ld.. Grade
A’ 1/4. Piugs 6d,

P.&P,4/6, C.W.0., S.A.E. for list.

TELEINDUSTRIES LTD.

BREAKSPEAR ROAD, RUISLIP. Middlesex

SETS & COMPONENTS

OLYMPIC 11 TV, S.A.E. for itemised
price hste. AJAX ELECTRONICS, [8a
Rumbold Road, Fulham S.W.6.

A.1 POST FREE BARGAINS
Guaranteed reclaimed valves

/3 14~ 6/~
1/~ 2/6 3/-
4/9 3/6 4/~
4/9 3/- 2/~
5/6 1/6 1-
5/~ 4~ 1/-
5/9 143 |1 5/~
4/ 1/- | Pysoo 4/
1/- 4/6 | 141 3/~
2/6 13 | usi 2/9
1/9 5/ 9/-
473 3/9 4/
2/8 3/- 5/-
4/- 2)- 5=
8/~ 3/~ 5/~
4/6 10/- 7=
6/- 24— 5/~
5/- 8/¢ 4/-
413 3/- 8/~
3/9 2/8 73
316 3/9 3/-

09 discount an order for 6 or more valves
Salvngt Valves 30/- per 100 (our choice)
A.l RADIO COMPONENTS
14 The Borough, Canterbury, Kent.
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BI-PAK—VALUE PAKS

NEW—UNMARKED—UNTESTED
LASS SUB-MIN.

G
GERM. DIODES 10/-

UP TU lu WATTS
SILICON NPN 200 MC/S

25 TRANSISTORS 10/-
SUB-MIN 200 MA

60 SILICON DIODES 10/-
20 555 RECTIFIERS 10/-

L AMP.
TOP HAL 750 MA

16 SILICON RECT. 10/-
50 “XE> TRANSISTORS 10/-

STUD TYPE . AMF.

10 SILICON RECT. 10/-

TESTED NEW VALUE PAKS
6 BY100 Jifp BRI 20)-

BRI ) lllua [\I N Mullaid inf-
2 1oj~
o Mateheld l' . f-
4 0AIU Drodes Maliard L . lu=
15 Red Spot AR Trans, PNP . 1o/~
L5 White Spot RE Frans, PNP L0 1uf=
4 mik Revts 3A 100400 PIY ceee toy-
4 NPN Gerin Switchiug Thaus, ... -
210 Alnp. Sil. Rect. 30/100 PIV | 1o/~
8 Diodes 4 OATU 4 OATY o 104=
IaAMP SCR I0e PIY | . 1usj—
4oy 03 PNJ o=
a5 us. Kgvt. O u/-
LU Asgorted Computer Diodes . 104~
4 Zeuers 5 to 12 vits. Mixed . 1u/=
4 2417 Trans, Bgve. AFLL1G, . v/~
¢ 200 M/Cy Sil. Traws, BaY26/7 iuf=
¢ Bi-directional Trans. AdY 6 o lo/-
4 High Current 1y . iy~
2 Power Trats, UCEG/30 o uj-
5N Rects. 400 Py LHULLA . /-
3 s, Mullard N 10i-
D Tean<. Mubned . 10/-
B .\l‘N ML Prans, T0 My, o 1u/-
1 Power Traps, QG20 100 Vits . 1u/-
©» VA4T Goid Bouded biodes Juj-
4 OA il Dodes Bub-d3in 10f=
4 OCT7 Prans. Mnllard -
8 OAN] Diodes O\ 448 /=
3 AL Rects, 400 1Y JU” 1 o=

Lne 10/= Pack ot your
FREEuwu chuiee with orders FREE

valued €4 or  over

lllgh vit. AN Truus, PNP ACY 1T 1=
il. Rect, 750imA 100 PIY TEX AR 1b/-

K
5

B3YUY5A 3il. Trans. 3TC 164~
Trans, OC200 Mullnr(l 154~
Power Rec 201
BYZIy 161-
1 AFI3Y GERM. Wrans. 1500 M 15/~
1 it Power Traus. 100 M/Cs NPN

TK201A ... 154~
G Zener  Diodes

HWomw L, 15/
5 0A3 (-old Bouded Diodes Byvt. 15/~
1 2N1 PNP PLANAR Traue, 81l 16/~
2 2NG97 NI’N PLANAR Trans. 8l 15/=
4 (thM Power Trans. eyvt. OC16

Muita 154-
1 UI\lJUl\LTION “Trans, 2640 15/~
2 li ans. GOVCEB " U0 " M/(,s

//lSi/Nl 13-
L s Pl .»\VAI Feans. BRY 2R NN

10U M/Cs 154-

1Sl Tea

200 NPN 16/~

2 3 50 PIV L Aujp PO an 1bj-
L “Tnunel Diode IN370 (T'1De5) G. k. 164=
1 2N2140 UNIJUNCTION lrans.

PO eal e 15—

2 sl Keet. & A 15—
I Miube) Diode A 15/-
3 UERM, Puwer 15/
2 Zeuers 25W, 1S and 22 ibf~
1 400 PIV SCR 7 Awp 2hf-
% S0, Rect. J00p1Y a()()lxlA U
1 Transistor Manual by G. 30/-
1 Sincon Coutiolled K. 01—
25 Mixed Sil. & GERM
Morked 30/=
40 Mixed semiconductors New Marked 40/~

| Logic Module Hundbook & Cat. 1715

MINIMUM ORDER 10/~. CASH WITH ORDER
PLEASE. Add /- post & packing PER ORDER.
Full Lists 100’s Bargams 8d. in stamps

BI-PAK SEMICONDUCTORS
(DEPARTMENT T)

8 Radnor House, 93-97 Regent St.,

London, w.1. Mail only.
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SETS & COMPONENTS

{continued)

GENUINE BRAND NEW TUBES!

2 YEAR GUARANTEE (leading mantrs.)
Space preciudes full list but representative range herewith
Large stocks, carriage 12/+, 21" upwards 17/6
TOP QUALITY, WHY BUY ORDINARY REBUILDS?

CRM124, MW/31/74 .,

AW36/80, CME1402 MWM/%‘ C1dBM C‘NFM CRM151 . . . . . .
CRM144, AW36/20, MW36/24, MW36/44 C17BM, 15EP4, CRM153.. .o .
AW43/80, 88; MW43/80, 43/69, CRM173, CME1703, 1705 C175M, SE17/70 C17AF .

AW4T/50. 91; CME1901, 1902, 1903

AWS3/88, 9, CME2104, MW53/80, AW53[80 CME1901 C15AH ... we . .

v ee e e we e £3.00
£4. 0.0

£4, 0.0

ws £5.15.6

. . .. £6.17.6

e £7.10.0

ALSO 19" and 23" TWIN PANEL TUBES, £10 and £13
Send for free full tube and valve list

Technlcal advice available

(mmediate despatch

PHILIP H. BEARMAN

STOP PRESS!

OLD TUBES
WANTED!

6 POTTERS ROAD
NEW BARNET, HERTS.
Telephone: BAR 1934/7873

STOP PRESS!

PL81, PCF80
8/-

TV TUBE BARGAINS. 17in., 19in., 110
slim line tubes. Also 70 and 90 none slim
tine. All the above are brand new tubes
which had slight scratches on the screen and
have been removed at our factory. Fully
guaranteed 12 months. All at one antastic
price, £3 each plus 15/- P. & P. O\d glass
not required. Cash with order, no C.O.D

(Also fully re-built tubes, all types, all
sizes. All at £4 each fully gonaranteed for 2
vears. Cash with order only or p.o: Send
old tube with order). ATLAS TV SER-
VICES (BRADFORD) LTD., 124
Barkerend Road, Bradford 3, Yorkshire.

R. & R. RADIO & TV
SERVICE
44 MARKET STREET
BACUP, Lancs. Telephone: 465

6K25 4/6 PY32 6/~ 30P12 5/-
6F15 5/- 6/30L2 5/- 6U4GT 5/~
EBF80 5/- EB91 2/6 EBF89 5/-
EF80 2/6 ECC82 4/- EF85 5/-
ECL80 4/- 20P3 5/- EY86 4/-
30F5 5/- 30PL1 5/- 20P4 7/6
PL36 7/6 PCC84 4/~ PL82 4/-
PCL83 5/- PCF80 4/- PL83 4/-
U301 6/~ PY81 4/~ 10F1 2/6
10P14 5/— 20P5 6/6 20D1 2/6
30P4 7/6 30FL1 6/6 20P1 5/-

Post 6d. per valve. Six or more post free.
Ex used equipment

New valves, 6K8, 6R7, 4/6d. 6K7 6F6,
6B8G, 3/-. Post 6d. per valve. Six or more
post free.

Speakers, ex equip., 5 inch round and
6 x 4 inch rect., 3/6d. 8 inch round 6/6d.
Postage on speakers 2/9d. each.
Hexagon and screwdriver trimming tools,
3/- per set. Post 6d.

Turnover Crystal Cartridge, Mono, 16/—,
Post paid.

Crystal Hand mics, suitable for
recorders, 14/-. Post paid.
9-volt Battery Eliminator, Double wound
Tx, £1.9.6d. Post 2/-.

High res., Headphones. 16/6d. Post paid.
3-6mm or 2-5mm Magnetic Ear Pieces,
3/6d. Post paid.

most

TV SPARES

Fully Guaranteed Makers’ Parts
Telephone orders sent same day
Line Output Transformers
Murphy V270-280, 89/6; V310-350, 85/«; V410~
540, 85/-; V659-759, 85/-; Bush TV53 79/6; TV80,
95/-; Ekco 221-231-284-310-311, 132/6; 330-331 etc.
136/6; Ferranti 1001-1002 etc., 132/6; Ferguson
306T-308T 72/6; H.M.V. 1840-1848, 72/6; Pye VT4,
VT17, CWI17 etec., 132/6; K.B. QV30, 92/6; Alba

324 etc., 55/=»

Any other make or model supplieds

Scan Coils from 55/~

Large quantities used parts avallable
09, Pye VT4 L.O.P.T. 59/6, Scan Colls, 45/«

EKCO-FERRANTI SHROUDS
17/6 each, P. & P. 1/6

Free Insurance and Quantity discounts
Open all day Saturday
Terms: C.W.0. or C.0.D. Pdst & Pack 4/-

T.C.S. M/O Dept.

MANSTONE LTD.

28 BROCKLEY CROSS, LONDON SE4
Tel. TIDeway 5394 (day), 01-674-2481 (night}

CALLERS WELCOME

SALVAGED VALVES
GUARANTEED THREE MONTHS
ALL VALVES TESTED. VALUE FOR MONEY

PY8l 1/6 ECL80 1/6 EFlss 4/- EBSL 1/-
PLAL 3/ ECLS2 3/8 EFI84 4/- PYs2 2/-
EYss 3/- PCL82 3/6 EBF89 4/- PY33 3/-
ECC82 3/- PCL83 3/~ PCF80 1/- PCC34 3/~

PCLES 8/~ PCL84 3/~ EF80 6d. EFsy  3/-
and small selection of others,
P. & P, 6d. extra per vaive.
CONNAUGHT ELECTRONICS

42 Montserrat Road, Putney. Londom, S.W.15.

THIS MONTH'S SCOOP!

New, Boxe: and Tropicalised, In
Beautitul Cabinets, 525-625 line

EXPORT T.V. SETS

19 in, £33 23 in. £39

TELEVISION TUBE SHOP
48 Battersea Bridge Road.S.W.11
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TELEVISION TUBE SHOP

THE

NEW TUBE Specialists

Ad7-13W...iiensesnse....£12.10.0
AB9-13W ... ceieennennee...£16.10.0
AW36-20,21..,.00nnessnne..£6.12.6
AW36-80 ....oovesvsrnses..£5. 7.6
AW43-80 .......cceenes....f6. 7.6
AW43-88. 43-89 ............£6.12.6
AW47-90, 91 ..............£7.10.0
AWS53-80 ....covonennnaneas £7.12.6
AW53-88, 53-89............£7.17.6
AW59-90, 59-91 ............£9.10.0
C148M, FM.........ce.....£5.15.0
C17BM, FM, HM ............£6. 7.6
C17LM, PM, SM............f6.12.6
C21HM. SM, TM............£7.17.6
CME1402 .....ceovveeens...£517.6
CME1702, 1703 ............£6.12.6
CME1705 .....cceen ...£7. 7.0
CME1901, 1903 ... e .£7.10.6
CME2101, 2104 .. ...£7.17.0

CME2306 .. ..£15. 0.0
CRMI3 ceeroevocnonsonncse-£5.10.0
vesnaees.£5.10.0

.e £5.17.6
.£5. 0.0
.£3.19.6
CRM171, 2, 3 cecanesns .£6. 7.6
CRM211, 212 ...... .£7.17.8
MW31-16, 74 ...... ...£5.12.6
MW36-24, 44 .....c000e....£5. 2.6
MW43-64, 69 ......c0ne....£6. 7.6
MWA43-80 ...oovaeasasssssssfB. 7.6
MW53-20 .ececonsnnnsnnces-£7.12.6
MW53-80 ..cceeennnnnasnas£7.12.6
14KPAA, 141K ..cecennns...£5.12.6
171K, 172K, 173K ..........£6. 7.6
7201A. 7203A ...cveveenn...£5.12.6
T204A ....eeveeenceneess..£5.10.0
T801A oeeeeeeencensannesse.-£6.7.6
7405A........ veeeess..£6.12.6
Manufacturers’ Reprocessed Tubes
available at £1 each fless than the
above prices.

All tubes tested before despatch and
guaranteed for 12 months.
CARRIAGE 10/-, via B.R.S or 15/- via
passenger train. Add 2/6 for Compre-

hensive Insurance.

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

Midland Stockists:—

Amateur Electronics Co.,
240 Lichfield Road, Aston,
Birmingham.

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD
LONDON S.W.a1. BAT 6859

JUST SOUTH OF THE BRIDGE
OPEN SATURDAY UNTIL 4 p.m.
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SETS & COMPONENTS

{continued}

Practical Television Classified Advertisements

SERVICE SHEETS

TV SPARES, fully guaranteed Makers’
Parts. l‘clcphOnc orders sent same day
C.0.D. Line O.P. Trans: Murphy V270/
280 99/6, Ekco T3It, 330, 224, 231, 327
series and Pye VId4 cic., all 62/6. Mosl
types stocked. Send S.AE. for quote.
Add 4/- p.p. Ekco/lerr. Pm\ns Hsgs, 15/-.
KING'S (ORPIN(JI()Nl LID.. 8 Cray
Parade, Main Road, St. Pauls(.,my. Kent,
Orpinglon 30560.

STOP

FULLY GUARANTEED L.O.P.T.
REWINDING SERVICE
A few of the types are listed below:~
BUSH TV 53-66.
K.B.P.V.P.20, etc,
PHILIPS 1768U, 17TG100U, e.c.

NEW FROM STOCK
U25 Type EXCO, state model. PYE 200-400.
FERGUSON 306-308 305-307 All at 45/-
FERGUSON 406, 408, 410, -36. 438
S.A.E. Enqulrles P.sP.4-,COD.6-

WITWORTH TRANSFORMERS Ltd.
26 All Saints Road, North Kensington
W.1t Telephone BAY 9071

All at 50/-

GUARANTEED IDEAL tor ANY RECORDER

World Famous make.
P PRICES SLASHKED.
APPROX. HALF PRICE!
By enormous purchase we can offer you tully
tensitised Poly t/Myla and P.V.C. tapes
of identicai Hi- wave range recording
characteristics as top grade .apes. Quality
control manutacture. Not substandard in any
way. TRY One tor YOURSELF. They are
TRULY WORTH A FEW MORE COPPERS.
STANDARD PLAY DOUBLE PLAY

1 150 2(3 3 300 4-
4 300" 476 4 600" 8/-
5" 600 k3 5" 1200° 15/~
53" 900"  10/6 537 1800° 19/6
¥ 12000 13/8 7 2400" 27/-
LONG PLAY TRIPLE PLAY

3 225 2/9 4 800" 13/-
4" 450° 5/ 5" 1800 25/~
5% 900°  10/6 58" 2400 34/-
53" 12000 13- [ 3600' 44/
I 1800°  18/6 QUADRUPLE PLAY

3" Elg di-

Postage 1/~ per ree..
Post free and less 5%, on three.
Trade and quantity enquiries weicomed,

TECHNICAL TRADING

co.
All Mail Orders to Brighton Please.
Devonian Court, Park Crescent
Place, Brighton 689722, 67606
350/352 Fratton Road, Portsmouth 22034

72 East Street, Southampton 25851
132 Montague Street, Worthing 2639
SERVICE SHEETS
SERVICE SHEETS (75000) 4/- each.
Callers  welcome.  ALWAYS OPEN.

5 South Sireet, Oakenshaw, Bradford.

SERVICE SHEETS
For all makes of Radio. Television, Tape
Recorders, 1925-1967. Prices from 1/-.
Catalogue of 6,000 modeis, 2/6.
Free fault-finding guide with all Service
Sheets.
Please send Stamped Addressed Envelope
with all orders and enquiries.
HAMILTON RADIO
Western Road, St. Leonards, Sussex

{continued)
SERVICE SHEEFTS. Rudio. I'V 5000
models.  List  1/-.  S.AE. enquiries.
TELRAY., |11 Muudlung Bk,  Preston.

SERVICE SHEETS

4/- each. pius postage
We have the -.argest supply ot Service
Sheets tor all makes and types of Radios
and Teiewisions, etc, N the country
(speedy service).
To obtain the Service Sheet you require
please comp:ete the attached coupon:

Name:

Address:

To: S.P. DISTRIBUTORS

35/36 Great Mariborough Street,
London. W.1

Please supply Service Sheets for the
following:

Make: . ceetttncesttorcanansoscastsnsans
Model No.......c.veuree..e. Radio/TV..,
MBKED  qeriviiiiiiiiniiirmenenretneennaianncas
Model No.euesreasernreenness. Radio/TV
MaKe!  iiiviniiiiisrnr st ncrancnnerennns
Meode! No......c.eeevueveeene.. Radio/TV

t also require new 1967 List of Service
Sheets at 1/6 plus postage

{please delete items not applicable)

enciose remittance of.......
{which inciudes postage)
MAIL ORDERS ONLY {Mar. PT.}
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PADGETTS RADIO STORE
OLD TOWN HALL
LIVERSEDGE, YORKSHIRE

Teiephone: Ciechbheuton sbhe

Pye VT4 1471V set 18 Channe! hitted with
brund new Tube, condition ot {ubinel lar.

Good working order. £5.1(. 0. Plus carniuge
104-.

19 Sets with onter case, Kecener ~oction
complele wilh vialves.

Purts Removed. 300 nitcro-smp e ter, all
Lransmillel patl.. Relay and 800 valve.
Condition talr, Nu diy rot, 10/~ Curr dof-,
Raecimed Tubes, Sixnonthe guntintee,
A\\ E380, 30/-. MW i/80, 30-. MW e, (,/._
B0/ CRM 2, 17/~ L0 Tu es 104,
e periect but withoul Buatallee,

“E

17/- eacl. Carriage on any Tube In G.B. 1y/-,
Speciatly setected Near BONewW Vaives,
b months’ guaraltee
Y5 6o | Aaii L |t L 5/-
Pecsd 5/6 UCLBY i L4 4/~
PCR8Y 5/6 KCCLY 5i- | LKT
1’181 5/t Kees2 4/s | oV 1/9
07 5« L] 2 18581 8i6
Single Valves. Post 7d.
VALV LNt
x. Faqupment. o months gaarantee,
Sugle Valves. Post 7d.
Elgo e PCkBO 2i- 10K Ly 216
1 LI.UU 16 PPCCB4 2i-  10P1G 5/«
l< I b PCLB2 41 L1 3/
¢d, | PCL8Y 3~ L1 5=
3i- | 1PCLHS 3/~ 20PL 4/-
31- | 780 1= | P4 8/6
3/~ | PYsl 1i/8 324 5i-
4/- | Pysz 1/68 | Usol 8/8
L84 S5/~ | PLBL 4i- Uuul 5/=
ERSU 1/- | PL36 Si= Ulsl 5{«
Y36 5/« | PY3y Sf- | U281 5/
K25 5/« | tBb 1/8 Uzg2 5«
6U4 5/- 611 1/ 2% Hi=
ub25 SOf- | GI14 51~
R Hi- | ouey hi-

Breahing up 19 sets,

Hetas s 100 Ohm Conl 2440 Post 2/6. 1 Doz, 26/-,
Pust Paid. dieh Sockhets 716 duz. l"ubL Fuid,
‘Loggie Switclhies 7/6 uoz. Post Pall.l

Pointer Knobhs 7/8 duz, Post Pa

Tup Grade Diodes 3/6 dug. Pust Paid.
No duds,

Perfect s wulu Ps. ltemoved trom TV sets.

.oodumur T x4, 5/- Goodmans 8 x 5, 7/8.
l;x 4 and bin., .sl- Plus Post on any bprahel
/-

New I2ineh Speahers, with bullt-in tweet-
er, 28/8, 3 or 15 ohm Cotl, 28/8. Post Paid.
New 24 volt Minlature Model Makers
Motor wtll run from ¢ volts, /6. Post Puid.
ll(ljl'\' Single Fhase Quarter H.P., 26/-,
xth
EX W
Plus Ca
Type 46 Net, Complete with valves, Send
receive switch removed, 12/6. Post Paid.

v 15/-.
unz \l.nchlnm. Fully guaranteed.
ge 10/~

e

ke

e
il

tsn——eaness  Tower

House, Southampton Street, W.C.2

RAPID
SERVICING

OF TRANSISTOR
EQUIPMENT

GORDON J. KING

1860 pages, 90 line and hali-ioneillustrations
Directed to the service technician changing
irom valves to transistors, students starting a
career in electronics, and the enthusiastic
Jmateur, it describes semiconduciors and
\ransistors their operating principles and
circuitry, together with basic lest procedures,
and then concentrates on fault diagnosis in Ihe
various 'undamental types of circuit—audio
and video amplifiers, R.F. cifBuits and
oscillators—each section concluding with a
Fault Diagnosis Summary Chart. Chaplers are
devoted to the ordinary Iransistor portable
receiver and practical advice on répair
procedures.

160 pp. 9¢ line and hali-tone Mlul 30s.

FROM ALL BOOKSELLERS

orin case of difficulty, 328 by post from

NEWNES,

www americanradiohistorv. com
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Less than HALF list price!

surers LUSTRAPHONE
MOVING COIL MICROPHONE

ONLY

26/-

POST FREE IN U.K.

Guaranteed brand new in maker's
box . . . oftered at below cost, list
price £3.7.6. Your opportunity
while surplus stocks last. This high
quality microphone 1s complete
with 9ft. cable and standard co-
axial piug. Frequency response

70-12,000 cycles/sec., sensitivity
~—75 db(m). Medium impedance,
nominal 600 ohms. -Lead can be
extended up to 100ft. without loss of
quality. FREE! Circuit for low-cost
transistor pre-amplifier for matching
to high-impedance input.

RUSH YOUR ORDER NOW!

ANDREW MERRYFIELD LTD

March, 1967

TELEVISION RECEIVER i
THEORY: Part | |
A Textbook for Students and Technicians l
G. H. Hutson 35s. net

The first of two volumes which together provide a
systematic course in television receiver theory,
including a study of both positively and nega-
tively modulated systems and embracing both
valve and transistor circuitry.

ELECTRICAL SCIENCE FOR
ELECTRICAL INSTALLATION
STUDENTS: Part |

J. A. Myers 12s. 6d. net

The first of two volumes written to cover the
syllabus of Electrical Science tor Electrical Instal-
lation Course ‘B’ of the City and Guilds of London
Institute. It is also suitable for students preparing
for Course ‘A’ and for other courses where a
practical approach to the subject of Electrical
Scicnce is required together with an emphasis on
calculations.

A catalogue containing information on all technical
publications can be obtained on request from the
publisher.

EDWARD ARNOLD

Dept. PT;811 29 Wright's Lane, Kensington, London, W.8.

41 MADDOX STREET, LONDON W.1

L--‘--‘-'-- - -

NEWRANGE LH.F. AERIALS FOR
BBC 2(625)linetransmissions

All U.H.F. aerlals now fitted with tilting
bracket and 4 element grid reflectors.

Loft Mounting Arrays, 7 element, 35/-
11 element, 42/8. 14 element., 50/-. 18
element, 57/6. Wall Mounting with
Cranked Arm, 7 element, 60/-. 11 element,
67/-. 14 element, 75/-, 18 element. 82/6.
Mast Mounting with 2in. clamp. 7
element, 42/6: 11 element, 55/-: 14 element,
62/-: 18 element, 70/-. Chimney Mounting
Arrays. Complete, 7 clement, 72/6: 11
element, 80/-; 14 element, 87/6: 18 clement,
95/-. Complete assembly instructions with
every umit. Low Loss Cable, 1/6 vd.
U.H.F. Preamps, from 75/-. State clearlv
channel number required on all orders.

BBC - ITV - FM - AERIALS

BBC (Band 1). Tele-
scopicloft, 21/~ External
/D, 30/-. ““H’* £2.10.0.
1TV (Band 3). 3 Ele-
ment loft array, 25/-. 5
element, 35/~  Wall
mounting, 3 element,
35/-, 5 element, 45(-.
Combined BBC/ITV,
Loft 1+3, 4L/3: 1+5.
48/9; Wall mounting
1+3, 56/3: 145, 63/9;
Chimney 1+3, 63/9: 1+5,

7113,

VHF
amps, 75/-.

F.M. (Band 2). Loft S/D, 12/6, “H"". 30/-. 3

element, 52/6. External units available.

Co-ax Cable, 8d, vd. Co-ax plugs. 1/3. Out-

let boxes, 4/6. Diplexer Crossover Boxes,

12/6. C.W.Q. or C.0.D. P. & P. 5/-. Send 6d.
stamps for illustrated lists.

Quotations for special arrays available
on request
K.V.A. ELECTRONICS (Dept. P/T)

27 Central Parade, New Addington

transistor pre-

NEW VALVES

Guaranteed Set Tested
24 HOUR SERVICE
1R5, 185. 1T4, 384, 3V4, DAF91, DF91, DK91.
DL92, DL94. SET OF 4, 15/9.
DAFY6, DF96, DK96, DL96. SET OF 4. 23/6.

1R5 5/- | EABC80 5/6 | PCL83 3
185 3/9 | EAF42  7/- | PCLB4 7/3
1T4 2/9 | EBC41 8/ PCL85  7/9
3154 4/3 | EBF80 5/ PL36 9/~
V4 5/- | EBF89 5/ PL81 6/3
5V4G 7! ECC8L 3/ PL82
6F1 6/ ECC82 4/ PL83  5/11
6K7G 17 ECC83 4/ PLB4
6K8G 31 ECC85 b/ PY32 8/3
GL.18 Vil ECH35 5/ PY33 8/3
B8VEG 3/- | ECH42 8/ PY8l 5/-
10C2 11/ ECH81 5/- | PY82 4/9
10F1 9, ECL80 5/9 | PY83
10P13 8 ECL82 6/- | PY800 5,
F2 10/ 86 7/ R19 6/6
20P1 8, EF39 3/ U2 8.
20P3 8 41 5/ U2 8/6
20P4 12/ EI80 4f U191 10/-
30F5 / EF85 5/- | U3l 11/6
P4 / EF86 6/- 801 16/-
20P19 11/ EFgy 4/9  UABC 5/-
DAC32 / EL33 6/3 | UAF42
DAFS1 ! EL41 8/- | UBC41
DAF96 5/1 EL84 4 UBF89 5/9
DF33 71 EY51  5/1 Ucess  8f-
DFol 2/ EY386 5, UCC85 6/-
DF96 571 EZ40 5/ UCF80  8/-
DK32 7/- | EZ80 3/ CH42  8/6
DK91 5/- | EZ81 4/ UCHS1 /9
DK% / G732 8/ CL82 6/9
DL ! KT61 6/ UCL83 6
DL35 ! N78 14/ Fa1 719
DLY2 4/ PCC84 5/ UFs9 5/6
DIL94 5/~ | PCCa9 9/ UL41 719
D96 5/11 | PCF80 6/ UL84 513
DY86 6/3 | PCF82 &/ Uy4l 4/9
DY8? 6/3 ! PCL82 UYss 4/9

6/
Postage on 1 valve 9d. extra, On 2 valves or
more, postage 6d. per valve extra. Any
parcel insured against damage in transit
6d. extra.
Oftice address, no callers.

GERALD BERNARD
83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON N.16

www americanradiohistorv com

FIRST-CLASS RADIO

RAND T/V COURSES...
GET A CERTIFICATE !

After brief, Intensely Interesting study

—undertaken at home in your spare time—

YOU can secure a recognised qualification

or extend your knowledge ol Radio and TV.
Let us show you how.

[ FREE GUIDE

The New Ffree Guide contains 120
pages of information of the greatest
importance to both the amatuer and
the man employed in the radio industry,
Chambers Coliege provides first
rate postal courses for Radio Amateurs’
Exam., R.T.E.B. Servicing Cert,, C. & C.
Telecoms., A.M.LE.R.E. Guide also
gives detaiis of range of diploma
courses in Radio/Tv Servicing, Elec-
tronics and other branches of engineer-
ing, together with particulars ot our
remarkable terms ot

Satisfaction or refund of fee
Write now for your copy of this invaluable
publication. It may well prove to be
the turning point in your career.
FOUNDED 1835—~OVER
150,000 SUCCESSES

{ CHAMBERS COLLEGE

(Incorp.

National Inst. of Engineering)

(Dopt. 884V). 148 HOLBORN
. LONDON, E.C.1
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PRACTICAL TELEVISION

REBUILT TUBES

You're safe when you buy from
RE-VIEW 1

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

Each tube comes to you with a guarantee

card covering it for two years against all HERE IS WHAT YOU
but breakage. PAY:
%  Each tube is delivered free anywhere 12in £4.15.0
in the U.K. and insured on the journey. 14in” o £5. 0.0
* Each tube is rebuilt with experience and 15in. .. £5. 5.0
know-how. We were amongst the very 17in £5. 5.0
first to pioneer the technique of rebuiiding 19in. ) o £5.15.0

television tubes.

RE-VIEW ELECTRONIC TUBES

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

SURREY.

2%in. .. .. £7. 5.0

Cash or cheque with
order, or cash on delivery

Discount for Trade

Old Tubes Purchased

J. P. Hawker’s new book
— planned as the standard guide . .

OUTLINE
OF RADIO
AND
TELEVISION

This introductory book starts with clear ex-
planations of electric currents, radio and audio
waves and electronic components, and con

tinues through to the most advanced items of
equipment such as u.h.f. television tuners,
multiplex sterec systems and colour television
receiver techniques. A must for your reference
bookshelf. 408 pages, over 300 diags., 30s.

From all bookseliers or by posl 32s. 6d. from George Newnes Lid.

NEWN ES Tower House, Southampton Street, W.C.2

BBC2, TV, RADIO & TAPE REC. SPARES

UHF/825. Modify yonr set to BRC2. 1953 to 1963 mdels covered. S lullnn«f
new manifacturers conversion kits aml tuners at reduced pri
SPECIAL OFFERS: FERGUSON 625 |F amp. chassis, NEW, on
(less valves, 19/8). Circuit and Instr. 3/8, pip 4'6. PHILIPS 253 conversion kit,
incl. tuner, 1¥ amp., valves, circuits rte. £3.10.0, p/p 6/-. GEC/SOBELL dual
405/623 1F amp. and output chassis, NEW 45/, p'p 4/6.

UHF TUNERS. NEW, with vnl\u 30/, PHILlPSlrunuwtnrlsul 70/-, p/p i
TV SIGNAL BOOSTER U Hens. gam all stations, PYE/L. AB!-F AR traned.
BBCIATA or UHF Bnt'.cry plug in*, 76/-. UIIF Mains “plug in”", 97/6. UHF
Masthead 105/-. Post free.

FIREBALL TUNERS. New/tested (KB, R(:T\I. RGD, PYE. 'LTRA, PILOT,
ete.) suitable for other models, 78/-, p/p 4

TURRET TUNERS. New, Cyldon C, 38 Mc/ !20[~ Rrayhead 10, 16, 38 Mc/a 25/~
KB 16 Me/s, KB MV/F 38 M(‘/s lOI‘ EKeO 16 Me/= 1014 Vp 416, Many others
available. ‘Tech. Repl. service for special types incl. 5 hrgu-zon Sobell..

Philips, GE(, McMich. Large selection Chaunel Coil
CRTs. Rebuilt, 12 mths. guar. 17 in. 70°, 907, 85/~; 17 m 19 in. 110°, 105/,
Callers only,

LINE OUTPUT TRANSFS. Popular tvpes available, bramd new exact replace-
nenty fully gnar. A selection which can be supplicd:—

PHILIPS 176%, 17Tti, STELLA =617, 1017

range 98/8 | LOP ip 2
EKCO 291 to 01 (U25) tspos 1 | 42/g | Sor X luserta pip 2
4218 | Cossor 930 to 947  38/8

B . 58/6 { Bush TV53 to 89 30/-
RGU . 306 range  58/6 | Emerson 700 range  38/8
FERG[HMV/MARCONXIULTRA NS00 %50 Ferruson 203 to 248  35/-
5 .. 58/6 | Ferranti 14T5 to 17T6 38/8

MARCON] VTI57, 139, 150, Did, 58/8:

Peto Scott 1419 to 1724 35/~
Pye V4. V7 range 45/ -

RGD Deep 17 38/8
RGD 580 range 38/8

Reg. 10-17 range 38/8

EL; 5
PYE, PAH XNVICTA from

Al«, ALBA, COSSOR. KB, KeMICH PHILCO P/SCOTT. REG, RGD. ULTRA ctc.
l’uu(ag( and Packing for L.O. T« 4/6. €.0.1. 3/ extra.
SCAN COILS. Frame o/p frame ose, (rdmf width/linearity coils, sound ofp
transf., mains droppers, control Koobs, doal vol, controls, line ose. trans.
resistors, condensers, ete.
TAPE REC/CHANGER. Uirive Belts, Heads Pinch Wheels, 1dlers, Motors for
most British (inel. WALTER) aml Continental.
SALVAGED COMPONENTS. Large selection for popilar tmslely, clean, service -
able comlition, turrets, transformers, ete.  BNQUIRIES invited, qnatations
given,  C.0.D. despatch available,

MANOR SUPPLIES

64 GOLDERS MANOR DRIVE, LONDON, N.W.11

(Callers: 589b. HIGH ROAD (ur. Granville Road), N. Finchley. N.12)
Open all week ine. Sat., HIL 9118 (Day) SPE 4032 (Evg.)
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A NEW MAGAZINE FOR
EVERY HOME HANDYMAN

No! 1 0F THE t NEW Hnw-m-nn-n' MAGAZINE
(”\‘ "ARCN ||5

PRACT!
ting-Sulding

“ﬂ\‘.\\\"(\

QUANTITY
CALCULATOR
for Glass,
Cement, Paint,
and wallpaper

EXTRA!

8-page
supplement
ALL ABOUT
CEMENT &
CONCRETE

EXTRA!

Fold-out
Data Sheet of
FITTING WINOOWS

& Packed with new ideas and
& detailed know-how onmajor
= home improvements

www americanradiohistorv com
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Backed by the full resources of
Newnes famous ‘Practical”
group, PRACTICAL
DECORATING AND BUILDING
has been planned to bring every
type of decorating and building job,
however extensive or difficult,
within the scope of the home

B handyman. Month by month it will 5.

include clear how-to-do-it
instructions on a wide range of
projects indoors and out . . . all

f about the latest techniques, ideas,

tools and materials . . . and expert
guidance on a hundred and one
aspects of modern home
improvement that will save you
pounds on every job. In short, it’s
a must for every handyman.
Go for No. 1, now!

Hurry — Make
sure of your
copy NOW 2/6
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