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£3.19.6

Crackle finish case

COMPLETELY BUILT

Less power supply

COMMERCIAL
TELEVISION
CONVERTER

Hiustrated with cover vemoted
SUITABLE ANY T.V.
using lower side band
Alterations
1lus
& 1ha. 2. S ————
Complete with builtfjr)n power supply. 230-250 v. A.C. mains.
{ 1n,
Incorporating gain control and band switch.

SIGNAL & PATTERN
GENERATOR

To
Lost

Set

tong. 384 In. wide, 4i in. lugn. Coverage 7.4 Me s-210 Mes in
five bands, all on fundamen-
£2 @ 19 . 6 P.&P.26 tals, slow-motion tuning,

audio output, 8 vertical and

SIGNAL GENERATOR

Completely bullt Signal Generator, coverage 120 Ko s-320 K

cs-900 Kc's, 900 Kc/s-2.75 Mc’s, 2.75 Mc s 8.5 Mc &, 8 Mo's-
28 Mc s. 16 Mc s-56 Mc's, 24 Mc s-84 Mc s. Metal case 102 64 x 1.
Size of scale 684 x 31in. 2 valves and rectifier. A.C. mains 230-250 v.
Internal modulation of 400 c.p.s. 10 « depth of 30 per cent..
modulated or unmodulated K.F. oulput continuously variable
100 millivolts. C.W. and mod. switch, variable A F. output
and moving coil output meter. Black crackle-finish cuse and
white panel. Accuracy plus or minus 2°.. £4.19.6 or 34"~ deposit
and 3 monthly payments £5.-. P. & P. 16 extra.

3-speed
TRANSCRIPTION MOTOR
BY FAMOUS MANUFACTURER

Complete Kit of parts comprising accurately balanced
precision made. heavy lurntable with 1ubber mat. large
constant speed condenser start motor, Lase plate Can
Le assembled 1n half un hour.

A.C. Mains 200250 v. Fully guaranteed £6 . |9 . 6
Parts sold separately. Post Paid.

BAND Ill CONVERTER KIT

comprising 5 channel tuner. mains transformer, metal
rectifier. electroiviic. 2 valves. 12AT7 and EF80. and all
necessary components for A.C. mains operation. Complete

with conversion data.
£2.5.0 v &vr oo

Three-speed automatic changer by B.S.R. MONARCH,
current model. Will take 7in.. 10in.. or 12in. records mixed.
Turnover crystal head. Cream finish, BIRAND NEW.
VERY LIMITED QUANTITY.
A.C. Mains 200 250. £7.15.0. P. & P. 36.

Line and E.H.T. Transformer., 9kv. Ferrocart core. EY51 heater
winding, complete with scan coils and rame sutput transformer
and line and width control. 35- . & P.3 -

As above but complete with line and frame biocking irans-
formers, 4 henry 250 mA. choke. 100 mfd. and 150 mitd. 350 wkg.,
380 mA. A.C. ripple. £2.9.6. P. & P. 3/~

Standard wave-change Switehes, 4-pole 3-way . 5-pole
3-way ; 3-pole 3-way. 1/9 each : S-pole 3-way. 36 ; Miniature
Ly pe. long spindle. 1-pole 3-way and 4-pole 2-way, 2/ each. 2-pole
11-way twin wafer. 5/- : 1-pole 12-way, 5-. P. & P. 3d.

USED metal rectifier, 250 v. 150 mA.. 6/6.

Combined 12in. Mask and Escutcheon perspex. New aspect.
cdged 1 brown. Fits on front of cabinet. 12/6. As above for
15in. tubes. 176

Polishing Attachment for electric drills.
jum piated 5. brush. 3 polishing cloths
mop mounted on a 3in. rubber cup. 12/6.
sheepskin mops. 2/6 each

RADIO & T.V. COMPONENTS (ACTON) LTD.

23 HIGH STREET, ACTON, LONDON, W.3

lin. spindle. chrom-
and one sheepskin
. & P. 1/6. Spare

"BOTH GENERATORS GUARANTEED FOR 12 MONTHS

horizontal bars, logeing scale,
In  grey huamer  linished
case with carrving handle.
Accuracy - 10 A.C. mains 200-260 v. Or £6 ]9 6 P. &P,
£3 deposit, P. & P. 5/6 and 3 pavments of 30 -. . - H6.

Line or Frame Oscillator Blocking nsformers, 4 8 each.
Smoothing Choke, 250 mA. 5 henry. 8/8 : 250 mA. 10 henry. 10.6.

Wide Angle P.M. Focus Unit, vernier adi., state tube. 15/~

Il‘é\l. Foens Cnit for Mullard tubes with vernier adiustment.

Lon Traps for Mullard or English Electric tubes. 5 -. Post puid.

U.V. Coils, moulded former. iron cored. wound for rewinding
purposes only. Ali-can l#in X {in,, 1/~ each ; 2 iron-cores Ali-
can. 2¢in. x iin.. 1 6 each. These coil formers are suitable for the
Prac. 1.V, Converter.

Dubitier 001 10kV. working, 2/G.

Primary 200-250 v.. P. & P. 2/-,
300-0-300. 100 mA. 6 v. 3amp.. 5 v. 2amp., 22/6.

Drop thro® 350-0-350 v. 70 mA. 6 v. 2.5 amp, 5 v. 2 amp.. 14'6.

Drop (hro' 250-0-250 v 80 mA. 6 v. 3 amp.. o v 2amp., 146
280-0-280, drop through, 80 mA. 6 v. 3 amp., 5 v. 2 amp., 14/6.

GARRARD RC/I110

3-SPEED
AUTOMATIC CHANGER

10 Records. 7in., 10in.

5
v

or 12in. mixed. turn
over crystal head.
BRAND NEW. A.C.
Mains. 100,250 v.

LIST IPRICL £14.10.0.

£7.19.6

P& 1P 3/6.

Drop thre® 270-0-270 60 mA. 6 v. 3 amp., 11/6.
250 v. 350 mA.6.4v. da.. twice2v. 2u., 19/6.

Senti-shrouded drop-through 380-0-380 120 mA., 6.3 v. 3 amp.,

5v.2amp.. 25/~

Auto Trans, Input 200/250 H.T. 500 v., 250 mA.. 6 v. 4 a., twi
2V 34 106, » R
Anteo Trans. Input 200 250 H.T. 350 v. 350 mA. Separate L.T.
63v.74..6.3v.1iamp..5v.3amp., 25/~ P.&P. 3 -.

Heater Transformer, Pri. 230/250 v. 6 v. 13 amp., 6/-.
350-0-350 Y5 mA.63v.3a. tap. 4 v.63v. la, 136.
.C.T.,4a..4v.C. T.25a..278.
-500 250 mA. v.C.T.5a..4v.C.T. 4a.. 39.6.
4s8is mounting Pri 110/250 v. Sec. 350-0-350
250 mA.6.3v. Tamp., 63v. 0.5amp., 5v. C.'T. 0.5amp., 4 v. 4 amp.,
32/8. I>. & P. 3/6.
P.M. Speakers. clgsed field 3 ohm speech coil 12in., 25'-
25/- ; 8in.. 20/6 : 6iin., 18/8 ; 5in., 18/6.

10in.,
P. & P. 2- each extra.

1.200 ft. Migh Impedanee recording tape on aluminium
spool. 12/6 post paid.
Valve Holders, moulded octal Mazda and loctal. 7d. each.

Paxolin. octal Mazda and loctal, 4d. each.
and BYA. 7d. each.

W here cost and packing charge is not stuted. pleuse add 1/6 up to 10/~
2/- up to £1 und 2/6 up to £2. All enQuiries S.A.E. Lists 5d. each.

Moulded B7G. BSA
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OSMOR VARIABLE Band | ATTENUATOR

Balances reception of ITA and BBC in all areas and avoids constant adjustment of controls. The Osmor i :tthe only
variable attenuator that will reduce the signal exactly to the required level. Easily Fitted — just plug in. Reduction
ratios variabie 2-1 to 10-1. An Essential wich all types of Band Il Converters, 10/- plus 9d. p. & p. From your

BAND | FILTER

Rejects BBC from ITA aerial and improves picture. Suitable
for all makes. Fitted in 2 minutes. 10/- plus 6d. p. & p. in-
cluding instructions

ITA CONVERTERS LonDON - LiIcHFIELD - MANCHESTER

A very efficient Band [ll Cortverter for all TV sets of any age (including TRF). Approximately

one hour to build ! Guaranteed no breakthrough of Band I. Will convert any Band Il

Channel to any Band | Channel. Station switching.  A.C.or AC./D.C. Size 4fin. x 2%in. x

%l&\ Circuits, Wiring Diagrams and full constructional information, ready to fit inside your
cabinet.

Complete Kit 65/- Completely wired 80/-

Both plus 2/- post and packing.

FREE We keep right up to da[e? ITA Band I"
in building the lacest circuits | CONVERTER KIT

published in ‘* Practical Wireless,”' ** Wireless
World " and ** Radio Constructor ** and we stock | Complete with all components, including power unit,
the components specified. Send 7.d. in stamps | for construction of an efficient Band 1l converter,

for circuits, fully descriptive licerature togecher | Nothing else to buy. Circuit, wiring diagram, chassis
with coil and coilpack leaflets, component liscs, | templates and complete instructions, £6.19.9. '
chassis drawings and templates. plus 2:6 p. & p.

OSMOR RADIO PRODUCTS LTD. &2 son Rowd; Soueh Croyaon,

Dept. PT3.

POST THE COUPON TODAY FOR OUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME
City and Guilds Grouoed Certificates In Telecommunications : AN BritLRE
Examination, Radie Amateur's Licence, Radio and Teievision Servicing Certificates,
General Radie and Televislon Courses, Radar, Seund Recording. efc. Alse Courses ia
all other branches of Engineering and Commerce.

Theadvantagesof E.M.I. training. x The teaching methods are
planned to meet modern industrial requirements. % We offer training in
all subjects which provide lucrative jobs or interesting hobbies. % A tutor is
personally.allotted by name to ensure private and individual tuition. % Free

advica covering all aspects of training is given to students before and after
enrolling with us.

r
1 LEARN THE I
I NE PRACTICAL WAY. {
1 COURSES WiTH EQUIPMENT . ) .

With many of our courses we supply actual } Equipment supplied THIS CaQUuBon rooar M
! | upon enrolment andlrm~ 2 L L%

!

i i
1 i
1 i

equipment thus combining theory and
practice in the correct educational
sequence. Courses include: Radio, Tele-
vision, Electronics, Draughtsmanship,
Carpentry, Photography, and Commer-

Send without obligation your FREE book.
E.M.L INSTITUTES, Dept. 138K,
43 Grove Park Road, Londor, W.4.

remains your property,

Courses from
cial Art, ete
NAME

| cal'Artetc o 4 I15/- per month i
NINSTITUTES -

ﬁM Theonly Postal Collegewhichispart of | ;
a world-wide Industrial Organisation.{ 10.56

f UBJECT(S) OF INTEREST......__ .
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Types T)i, T)2 & T)3

Send for data sheets of these transistors to

Srandard Telephones and Cables Limired FOOTSCRAY, SIDCUP, KENT  Footscray 3333

These long-life transistors in your circuits will save space and power and
incidentally save weight. Exhaustive tests by our unique triple-test process
have proved their reliability over a long period.

Their small size and low consumption permit the design of light, compact
equipment and, since the cases arc of metal, there is little danger of
accidental fracture.

The BRIMAR TP1 and TP2 are point contact n type, germanium transistors.
Type TP1 may be used in control and switching circuits at frequencies up
1o 100 Kc/s and will work consistently and reliably within this range.
Type TP2 may be used as an amplifier or oscillator at frequencies up to
2 Mc/s. Collecior dissipation 150 mW max. at 20° C. The BRIMAR
TS1, TS2 and TS3 are p.n.p. alloved junction transistors intended for use

in low frequency applications up to 500 Kc’s. These transistors arc fully X

hermetically sealcd. They are thus immune from the effects of humidity
and noxious atmospheric conditions. The collector dissipation of these
types is 50 mW at 20° C, The TJI, TJ2 and TJ3 are similar to the TSI,
TS2 and TS3. but have a collector dissipation of 200 mW at 20° C. and

are somewhat larger in size.

TURRET
“TELETUNER”

cascode R.F. amplifier, PCF89,

diagram.
Rnabe s, 99/6- post 2.

Complete with 12 coil sets.
Coversall Channels Band 1 and 111,
London and Birmingham. Valves
used : PCC84, R.J. double triode,

tijode pentode t.c. and mixer.
1.F. output 33-38 Mc s, easily
modified te other LF. outputs.
Wwith full instructions and circuit

Biggest Bargain Ever Offered
in TV Cathode Ray Tubes!

BRAND NEW, PERFECT
16 METAL CONE C.R.T.

these Tubes enables us to
still further reduce our
price. Brief specification @ 6.3 v.
heater. lon trap. 14 kV. E.H.T.
wide angle 70 degrees, standard
38 mm. neck, duodecal base, magnetic
tocus  and dgﬁcc(ion Length 17
11/16in.  Gives large black and white
picture 11 x I4in.  Unused and in
original cartons. GUARANTEFD BY US FOR
3 MONTHS. Full data, conncctions and sug-
gested time bases %upphed with ¢very Tube.

LISTED AT LASKY’S £8 9 6

£23.9.10. PRICE

Carr. & Insur. 22/8 extra.
Masks., Anti-Corona, Bases and lon Traps available.

AMAZING OFFER OF FIRST
CLASS TAPE RECORDERS!

The famous High Fidelity '* CONCERTONE. 2-spd.,
7t and 3lin. per sec. Wearite head:, fast fonwald and
rewind, 3-4 wdtts output. LASKY'S 33 ns
Listed at £50. 8 PRICE gns.
complete with 1200 ft. Lmnape take-up Spool and
Microphone. Carr. & Insur. 21/- extra.

Full details on request.

Telephone

LASKY'S (IIARROW ROAD) LTD.
Both Addresses Open All Duy Saturday. Early Closing, Thursday.

42, TOTTENHAM COURT ROAD, Ww.l.
MUSeum 2605,

370, HARROW ROAD, I’. ADDINGTON. W.9.
LADbroke 4075 and CUNningham 1979.

A big new purchase of

MAKERS' SURPLUS
COMPONENT BARGA!NS
WIDE ANGLE 38 m.
Line E.H.T. trans.. Ferrox-
cube core, 9-16 KV............
Scanning Coils, low imp.
line and frame,.............. 25/
Ferrox-cube cored Scanning

Trans..
winding Line Trans. in-
corporates  width and
Iinearity control. Cum-
piete with circuit dia-

gram. the pair.................. 50 -

Frame ()umur. Transformer 6/6
Scanning Coils low imp. line

and frame.........cocoenn 17,6
Frame or line block osc.
transformer........oeee

Focus Magnels Ferrox-dure 18,6
P.M. Focus Magnets, Iron

. 196

22

15/-

with combined scan coils 25
STANDARD 35 mm.
Line Gutput Transformers.
No E.H.T

I..ne Output Transformers
6.9 kv. E.H.T. and 6.3 v.
winding. Felr()\-cnbe ...... 19:6
Low imp.

Scanning coils.
line and frame
Ditto by Igranic... .
Frame or line blocking
oscillator transformer ... 4/6
Frame output transformer 7,
Focus Magnets :
Without Vernier

200 m/a. Smoothing Chokes 10/6

41l Mail Orders to
Harrow Road, please
SEND FOR OUR NEW LIST
enclosing 3d. In stamps
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TV AT THE SHOW
HE Radio Show this vear provided no
surprises and from many points of view
was extremely disappointing. Whereas a
few years ago manufacturers vied with one
another to produce novel designs and to prove
that their sets were better than their competitors.
this year there was a bleak standardisation
which almost invited- members of the public,
when they required to buy a television set, to go
into the nearest dealers and ask for a TV set
without specifying the make. For they mostly
looked alike, and apart from the tact that most
makers have standardised on 17in. tubes, there
was little distinction between this year’s models

and the previous one.

It was surprising that so few manufacturers
made use of transistors, but we understand that
this is entirely due to production difficultics,
one well-known firm who manufacture transistors
turning out only 250 a week. Perhaps next year
transistors -and printed circuits will be more
in evidence.

The very excellent side shows provided by the
BBC and others were the main attractions which
drew the crowds. The stall-holders have mixed
feclings about this. There are those who think
that these shows lure away potential customers.
whilst others think that but for the side shows
the attendances would' be much less. The credit
squecze and other factors, it must be admitted,
have made this a difficult marketing year for
manufacturers, and thev have not encouraged
manufacturers to embark upon new designs.
Perhaps the time has come when these national
shows should be held biennially.

As in previous years, air conditioning, catering.
and secating accommodation (or lack of it!)
left much to be desired.

TV AERIALS

THE Post Oftice states that out of 95.000 com-
plaints concerning interference, investiga-

tions show that in one year over 15,000 were

found to be due to inefficient acrials.

carly days of radio we became accustomed to

the vast amount of weird acrial arrays all claimed
to give better signal strength and in thesc com-
paratively early days of TV a similar state of
alfairs exists. There is, however, greater justifica-
tion for this diversity of aerial practice. because
reception conditions even in  two adjacent
houses can be vastly different, and often experi-
ments are necessary in order to obtain the required
signal strength. The situation is complicated
because at present we need three aerials. one for
BBC TV, one for ITV and another for V.H.F.
(sound). We may shortly require a fourth,
when the shorter wavelengths come into opera-
tion. Therc must be a solution to this problem,
for if the attitude of certain landlords is persisted
in many tenants will be deprived of the benefits
of all but one form of TV entertainment. A
number of people, however, are able satisfac-
torily to receive BBC and commercial television
on indoor aerials. The cost of a television aerial
is a not inconsiderable item and in these days
of tight purses the need for a number of them is

-not in the best interests of trade.

THE PROGRAMMES
ANOTHER factor which is in need of con-
siderable improvement is the quality of
the programme material. Much of it is moronic,’
particularly those programmes which make use’
of interviews and bringing noncntitics to the
screen. During show weck the programmes’
reached a new low, although the technical
excellence was on a very high level.

The general standard and routing of the
exhibition was a great improvement on last year,'
and the signpost indicating the avenues upon’
which particular stand numbers could be lound
was a marked improvement.

INDEX TO VOLUME 6
HE index to volume 6. comprising issues
dated June, 1955, to July, 1956 (12 issues),
are now available for Is. 3d., by post from the
publisher, George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2. Owing to

In the /the printing dispute we did not publish issues

dated March, 1956, and April, 1956. — F. J. C.
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TJhe ‘Scope as an did in
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OST readers are by now aware that it is much
more satisfactory to be able to observe the
effect of a trimmer adjustment on a response

curve displayed on the sereen of a C.R.T. than having
to rely on the limited information given by an indi-
cation on an output meter at various spot frequencies.
In the latter respect. however, a curve based on the
output meter indication at various frequencies may be
produced if desired, but this is surely a tedious process
and one that cannot be performed each time a trimmer
is altered.

More TV set makers Are now providing alignment
instructions embracing the use of a wobbulator and
oscilloscope. Some are even providing two sets of
instructions, one relating ‘o the ‘scope method and
the other to the spot frequency method where a signal
generator and output meter are used.

The connection of the ‘scope and wobbulator for
TV alignment has been explained in these pages on
many occasions. So far as the vision section of a TV
receiver is concerned, however, the Y™ ‘scope
voltage is picked-up either from across the vision
detector load resistor or from across the output of
the video amplifier valve. In the latter instance it is
often more convenient to take the connection direct
from the appropriate pin (cathode or grid, depending
on how the tube is modulated) on the picture tube.

A Frequency Marker

When making trimmer adjustments in a vision
channel while observing the response curve on the
C.R.T. it-is essential to know the precise frequency
corresponding along the width of the curve. To aid in
this respect a signal from an accurately calibrated
signal generator is applied to the receiver under test
together with the normal wobbulated signal. This
additional signal gives a little burst of R.F. at a point
on the response curve corresponding to the frequency
of the signal (see Fig. 1).

Clearly, then, the frequency at any significant point
on the response curve can be determined simply by

Frequency Msarker
T Response
© Curve
0
b
S
H
&

| l
_'A 8 L

Frequency

Fig. 1.—Showing the formation of a frequency marker
on 4 response curve.

By G. ) King % % %

* K K K

adjusting the tuning of the marker generator until
the burst of R.F. (gencrally known as a marker pip)
is at the required point on the curve, and then reading
the frequency on the scale of the generator. As the
frequency of the marker generator is swung from,
say, the frequency corresponding to point A on Fig. |
to the frequency corresponding to point B, the fre-
quency marker will appear at point A, slide up the
curve, along the top and then down the other side and
disappear at point B. A means is thus available of
accurately determining the width of the cune in
terms of frequency.

Some wobbulators designed for TV use have a
terminal available for injecting into them a marker
frequency. if an instrument of this kind is not avail-
able. however, it is quite a simple matter to inject.the
two frequencies simultaneously into the receiver by
using a network such as that shown at Fig. 2.

If it is found that the frequency marker extends
considerably over a large area of the responsc curve
and hides important contours of the curve. the
marker can be sharpened up considerably by con-
necting a 0.001 ;F capacitor across the Y ™ und
earth terminals of the ‘scope.

The diagram at Fig. 3 shows how the ’scope,
wobbulator and marker generator should be con-
nected to a TV receiver.

A Calibrated Graticule

Particularly during the operation of TV alignment,
it is often necessary to know the relative amplitude of
the displayed response curve at various points along
the trace. For example, when aligning normal receivers
it is general practice to arrange the alignment of the
1.F. stages so that the response at the nominal vision
carrier frequency is 6 dbs down.

A calibrated graticule which can easily be fixed in
front of the C.R.T. screen is a considerable aid in this
respect. Such a device can be made quite easily by

From Wobbulator

R
K e FTOM
AR Marher
-« Genergtor

Output to Receiver

Fig. 2.—A network suifable for injecting two signals
simuitaneously into a receiver.
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scribing a piece of Perspex as shown at Fig. 4, The
size of the Perspex should be such that it fully covers
the front of the tube ; some commercially produced
‘scopes have sliders at the front of the instrument
for taking a graticule of this kind, but if such a feature
is not available little difficulty should be presented in
lixing the graticule by some other means,

If the deflection amplifier is fairly linear, the hori-
zontal db lines may be marked off as percentages of
response amplitude as follows : 3 db 70 per cent. ;
6 db 50 per cent. ; and 20 db 10 per cent.

Method of Alignment

Full alignment procedure cannot be given in this
article, as the alignment procedure varies considerably
between receivers. As has been intimated previously
in various articles, optimum results are attainable only

Oscilfoscope
7 Z Wobbulator

X £ Out

240

ARAAAAAAA,

is not registered on the curve. What happens is that
the curve dips correctly as the rejectors are tuned
towards the sound frequency, but from a certain
point and up to the point of optimum rejection no
further dip is indicated.

After adjusting the rejectors it is genecral practice
to align the sound section of the rcceiver. This can
be donc by employing the 'scope and wobbulator
method, as detailed some time ago in these pages.
The more popular method, however, simply involves
connecting the " Y ™ terminal of the “scope across
the sound detector load resistor, applying a modulated
signal at the sound I.F. to the control grid of the
first valve, which is common to both sound and vision
(as when adjusting the rejectors), and adjusting the
appropriatc trimmers in the sound channel for
maximum amplitude trace, after setting the timebase
frequency at about 50 c.p.s.

Using the arrangement as
illustrated at Fig. 3, it is general
practice next to connect the
wobbulator output to the signal
grid of the final vision I.F. valve.
The wobbulator is adjusted to
provide a4 frequency sweep in

Marker
Generator

Out £

VIVYVYVYY

the region of plus or minus 4
Mc/s relative to the nominal

| 200/

fa

>

Recejver
under test l l

N

fa Nl
IRl
o
70 Det. Load"
or Video Amp.

q

Signal to
Receiver

Fig. 3.—A block diagram showing how the 'scope, wobbulator and marker

generator should be connected to a TV

if the procedure given in the maker's instructions
is closely followed. This applies to service engineers
as well as experimenters, for although a picture will
undoubtedly be obtained by employing the ** guess
and adjust ” method, the operation can never be con-
sidered conclusive, and one is always tempted to
readjust here and readjust there, always aiming for
somethingalittle better ! Of course, if the instructions
are really unobtainable then this course has to be
adopted.

Even when employing the visual method of align-
ment it is always best to adjust the sound rejectors
first by applying a spot frequency equal to the sound
I.F. and setting the associated tuned circuits for
minimum output from the vision channel. The ’scope
may be used as an output indicator in this case by
connecting the “ Y * terminal across the diode load
resistor as for wobbulator alignment, using a modu-
fated input signal and adjusting for minimum ampli-
tude trace, with the timebase running at about
50 ¢.p.s.

Although a frequency marker can readily be
produced at the sound rejection frequency on a dis-
played vision response curve, as shown at Fig. 5(a),
il is necessary to tune the rejectors with a signal
considerably larger than that obtained from the
wobbulator to provide a response display. If it is
endeavoured to adjust the rejectors, therefore, while
observing the vision response curve (i.e., adjusting
for maximum dip at the sound rejection frequency).
onc often finds that the optimum point of rejection

vision L.F., or as stipulated in
the alignment instructions. With
the timebase running between
12 cps. and 50 c.p.s. the
trimmers appropriate to the
final vision LF. valve should
be adjusted, aiming for a curve
something like that shown at
Fig, 5(b)—it should be noted
that this is for asingle sideband
vision characteristic.

) The output of the wobbulator
is then transferred to the signal grids of the preceding
viswn. I.F. valves in turn, working back to the first
valve in line, and adjusting the tuned circuits relating
to the valve which is in receipt of the wobbulator
signal, curves after the style of those at Fig. 5(c) and
(d) should be resolved.

The LF. transformer in the anode circuit of the
frequency changer (or mixer) valve should be adjusted
to produce a curve something like that at Fig. 5(e),
when the wobbulator signal is applied to the signal
grid of the valve concerned.

In cases corresponding to displays (b) to (e) it will be
observed that the I.F. corresponding to the carrier is

A\

—100%,
W —70%

receiver.

+3db

Normal Signal

TN

—3db
—60b L j —50%
—200b —0%

(o)
T Frequency iy

(

Fig. 4.—A suitable piece of Perspex scribed to form
a graticule, as shown, considerably eases visual align-
ment of TV receivers.
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approximately 6 db (50 per cent.) down the right-
hand side of the curve, as indicated by the frequency
marker. This, of course, indicates that the ILF.
stages are tuned and adjusted to have a single
sideband characteristic. Moreover, as the arrows
indicate a rising frequency from the right to the
left of the tesponse curves, it will be scen that the
nominal 1.F. falls on the lower sideband of the curve.

Oscillator Frequency

1t is worth while bearing in mind that this LF.
scale will be produced only on receivers whose local
oscillator frequency is higher than the carrier fre-
quency ; on sets of this kind the sound chdnnel I.F.
is always higher than the vision I.LF. A mirror image
of the overall vision characteristic is thus presented
in the vision L.F. channel. When the wobbulator
signal is applied to the aerial terminals, or injected
hefore the frequency changer, the frequency scale
of the displayed overall response curve will, of course,
show a rising frequency from left to right.

- Using a ’Scope
As many readers have shown interest in the use of
the ’scope, but are uncertain of the best methods of
using it, a short series of articles commences in this
issue on page 116 dealing with this particular aspect.

Maiker
Fregquency .
Sound , Vision .
Rejection Carrier
f —6db &4

Frequency —» ~—— Fre(quenCy
b)

N

—~— Frequency g

| ”’r\’
L

«— Frequency -—Frequency

(a) (e) o

Fig. 5.—Responsce curves ohtained during the proccsé
of TV alignment.

SR

Pictures in Colour

rI‘HE following is an extract from a speech by

Mr. B. J. Edwards, Technical Director of
Pye, Ltd., to the Radar Association, dealing with
methods of producing TV in colour.

* Twenty-one years after Baird’s first demonstra-
tion, Pye, Ltd., gave the first demonstration in Great
Britain at the Radio Show, Olympia, in 1949. For
this occasion we used the sequential system operating
on 405 lines under closed-circuit conditions, and
this was followed by similar demonstrations in a
number of Continental countries.

*In 1953, on the occasion of the Coronation, we
gave a full-scale demonstration of the sequential
type of colour television using a U.H.F. transmitter
to transmit to a number of receiving points in the
London area. This was the first full-scale colour
tiansmission in Furope, and indicated the very great
value of the addition of colour in a spectacle such
as the Coronation. .

“ Whilst it was evident that extremely good colour
pictures could be produced by means of the sequen-
tial system, it was equally obvious that the band-width
requirement, which was approximately three times
that of black and white picture transmission, would
render the system impractical for broadcast purposes,
since the space in the ether for transmission of this
band-width is not available in that part of the fre-
quency spectrum where it is economic to transmit
and receive.

- America, with her vastly greater number of
viewers and television stations, was the first country
to realise this, and by force of circumstance had to
set her scientists and technicians a problem of
providing a colour transmission system capable of
being transmitted over the existing television network,
and capable of being received in black and white on
existing television receivers. . .

1t is interesting that the American public, despite

the fact that colour transmissions and colour receivers
have been available now for the past year, have not-
bought television receivers in anything like the
quantity the manufacturers envisaged. I think there -
are two reasons for this: one, as I mentioned
earlier, that from an entertainment point of view,
colour adds little to a picture, and therefore the -
public made mo special demand for colour, and the -
other reason which, taken in conjunction with what

1 have just said, probably provides the whole answer, -

and that is that the cost of the receiver is just (0o :
high.

Al

C.R. Tubes

*“The most expensive component in a colour
television receiver is the cathode ray tube, which at i
the moment costs approximately seven times that of
a corresponding-sized black-and-white tube. In
addition, this tube demands more complicated and
costly circuits than a black-and-white receiver, and
this accounts for the price difference.

**The only colour tube in reasonable production
at the moment is the R.C.A. colour tube, and this,
whilst a monument to man’s ingenuity, is an in-
trinsically complicated and expensive tube. There is
no doubt that R.C.A. are working on simplified
versions of this tube, but | feel that fundamentally it
is wrong and must be supplanted by a simpler,
cheaper tube in the near future. Another tube that
has been demonstrated in America, which is the
Lawrence tube, is a less costly tube to manufacture,
but does not produce as good a picture as the R.C.A.
tube.

* A third tube that has been recently demonstrated
is that made by Philco, which is known as a beam
indexing tube, and this is in my opinion the tube of
the future. It should be easy to make, install and
operate, and when certain circuit problems have been
worked out should enable a considerably cheaper
television receiver to be made.

"qu'—.‘
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associated models BT4544, BT5543, BT6542,

BT5246, BT4643, BT5642 and BT6641. Vari-
ous differences occur, of course, such as the tube type
fitted, and some differences in the circuit of the fringe
models BT5246, BT4643 and BT5642 may be noticed
from the description and the diagrams., -

The BT5147 which is the subject of this article is a
table nmodel employing a Mullard MW36-24 tube.
The BT4544 and BT4643 arc the console and console
with doors versions.

Thesc are 16-valve superhet receivers. suitable for
connection to A.C. or D.C. mains of 200-250 volts.
Tunable to any of the five BBC channels in Band 1,
they are readily converted for dual band use by the
G.E.C. BT204 for the BT5147 and the BT203 for the
console versions.

The method of fitting the converters is guite simple
provided the instructions are understood and followed,
and it is not proposed to deal with this subject in the
present article.

Reference to the diagram showing the top view
of the R.F. chassis shows that all the valves are of the
Z77 type with the exception of the sound detector
and A.F. amplifier, which is a DH77. There is no
valve diode in the vision strip—detection being by a
crystal diode (GEX35). VI, V2and V3 are common to
both sound and vision and in the event of sound and
vision failure, a blank raster still being controlled
by the brilliance to indicate the functioning of the
rest of the set, these valves and associated com-
ponents should be suspected. V4 is the vision 1.F.
amplifier and V35 the video. The fault of ** sound. no
picture.” but brilliance operating, should direct
attention to V4 and the crystal diode circuits. A fault
in the V5 stage usually aftects the brilliance, since the
cathode of the C.R.T. is fed from the video amplifier
anode. To clarify this. the normal anode voltage of
V5 is 160 volts with a current of 6.6 mA passing.
Should the emission of the valve fall the current will
reduce, thus causing the voltage drop across the load
resistors (two 12 K ] watt in parallel) to reduce

"I YHESE notes may be used with reference to the

correspondingly. Therefore, the anode voltuge rises -

nearer to that of the H.T. line. causing the C.R.T.

No. 23.—-THE G.EC. BT5147

By L. Lawry-Johns

cathode;grid dificrence of potential to become greater.
This gives the same effect as reducing the brilliance
control except that the contrast of the picture also
falls with, perhaps, a loss of picture hold. This
applies 10 the majority of receivers where the C.R.T.
is cathode modulated from the video amplifier anode
circuit. A poor picture when the sound is good,
with weak sync, often indicates a faulty GEX3$
crystal diode when both V4 and V5 are proved good.
The crystal is mounted between the V4 and V5
valve bases—roughly midway.

No Sound

No sound, but with a hum from the speaker upon
rotation of the volume control, indicates a fault on the
R.F. chassis, and if the vision appears in order the
V9, V10 stages are normally in need of inspection.

The DH77 does seem prone to sudden failure which.
of course, results in complete loss of sound signals.
On the other hand, distorted and probably low sound
should immediately point attention to the 10 MQ
resistor associated with the crystal diode sound
noise limiter. The crystal is adjacent to the under-
side of the octal socket to the left of V10. The resistor
is close by, coloured brown, black, blue. Normally,
this resistor increases in value to an extent where it is
practically open circuit, thus restricting the operation
of the diode. 1f, however, the resistor is not respon-
sible, check the crystal itself (GBX34) and then the
220 KL DH77 anode load resistor which is very
close to the crystal.  This resistor is coloured red,
red, yellbow.

Picture
Centreing

Barretter

G W0

Fig. 1.—Rear view of main chassis ;: R.F. unit and tube
removed for clarity.
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Fig. 3.—Line and frame timebases.

The sound output
valve is VIl PL82: in
the event of doubt, this
may be interchanged
with V17, whereupon
the frame scan will
exhibit abnormal oper-
ation if V11 is defective
as well as the sound
fault clearing.

Noise Limiter, Vision

A D77 on the main
chassis (V6) carries out
the function of noise
limiter diode (V6a) and
interlace diode (Véb).
For the moment only
V6a need be considered.
1t was mentioned earlier
that the C.R.T. is fed
from the VS5 anode.
The actual connection
is to the left side of the
R.F. chassis and this is
marked X on the lay-
out diagram.

As well as being the
C.R.T. cathode feed,
this also feeds the noise
limiter cathode (pin one
on V6 valvebase). The
anode of this section of
the valve is pin seven
which connects to the
stider of the noise limi-
ter control. In the event
of a heater-to-cathode
leak in the diode a
heavy A.C. ripple will
be superimposed upon
the C.R.T. cathode.
This results in wide
black and white bars
across the raster. In
some cases the top half
of the raster only
appears as white and
the lower half is com-

pletely blacked out or .

vice versa.

C.R.T. Circuit and
Faults

The tube is fairly
trouble free in service,
but is prone to cathode-
grid shorts, which were
fully dealt with in an
earlier article in this
series (Further Notes
On Cathode Ray Tubes)
and  heater  partial
shorts, which were also
mentioned in the. arti-
cle. The MW36-24 is a
tetrode tube and is
used in this receiver
with an EHT voltage of
13 kV. An ion trap

N ™
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magnet is fitted on the tube neck and the only position
for this is that which gives maximum brilliance. Some
small movement can bc made (o remove corner
shados, but only if the brilliance is not affected. The
first anode voltage (tag 10 of the tube base) is slightly
in excess of 400 volts when the receiver is working
normally. The cathode voltage (tag 11) should be 160
approximately, whilst the grid voltage at tag two
should vary from this figure down to zero as the
brilliance is retarded. When the grid voltage
approaches that of the cathode some distortion of
the raster is to be cxpected since the heavy beam
current taken by the tube tends to overfoad the U25
EHT rectifier and line output stage.

Some readers appear to be under the impression
that the picture size should not vary under high
brilliance conditions. 1t is desirahle that the picture
siz¢. and focus should remain constant over the
entire brilliance range. Unfortunately, however, the
source of EHT power is essentially a high impedance
one. The regulation is, therefore, inherently poor, so
that as the tube current increases, the supply voltage
falls, and the efficiency of the line output stage

internal short in the tube causes the symptom of
no EHT, and why EHT brushing is likely to
occur when the brilliance is at minimum, this
being the condition when the EHT is at its highest
(no load).

Thus some degree of distortion is to be expected
at high brilliance level and is a normal condition.
On the other hand, if the picture distorts and fails
upon normal operation of the brilliance control, and
bright scenes such as the weather chart tend to cause
the picture to " blow out > and disappear, the U25
EHT rectifier should be immediately suspected. There-
fore, some tolerance and plain common sense should
always be used when testing and criticising the per-
formance of a receiver employing EHT derived from
the line output stage.

The Line Timebase

A 777 (V12) is used as the line oscillator in a con-
ventional blocking circuit, the output of which is
coupled to the KT36 (V13) control grid. Now this
valve (V13) depends upon the line drive from V12
for its bias. In the cvent of VI2 failing, or some

diminishes. This explains why the presence of an component associated with V12 causing it to cease
R77
A'A‘A'A'A'A'A'I'A'A’I'A'A'l' A'A'A'l'l'l'l'l’l'l'l'l'l'l' _s ﬁ,/{
330 84w 250 64w ‘ o [SA.
230 " Fuse
—_— o
200 250 i
i
"
:'f_ Red,
1
)
o2 .l
CRT V8 Vs Vvi2 wie Vviz vl VI3 Via :: 4(;/0_(:
n Mains
N 200250y
7 s : i
N Preamp heater R68 i
RE Chassis ; Barretter i) - &
, Plorg / (when fitted) e 308 Brimistor L~ Black
o vsT F v ove w3 v va c7s B
& R uF h
300y 1"
AC. » /54,
j Fuse
%ﬁ
. Fig. 4.—Mains supply circuit.
a.n n
-1
0 o
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® O ® Detector O
oo and AF z77
Amplifier @ @ Sougd
an
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O O Freguency RE
O Y3 O Changer
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V,’deo . A
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(\. iSE / Aeris!
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Fig, 2.—Top

view of chassis.
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operating, the KT36 will be Teft without bias and the.

current through it will rise to a high level, thereby
endangering the valve and its associated components,
especially the screen dropping resistor R39 (1.8 K),
which may become overheated, causing a variation in
value. Therefore, if upon the symptom of * no
picture, no line timebase whistle,” etc., the KT36
appears to be overheating check VI2.

If this is in order, check the KT36 itself. If the time-
base now resumes operation, but the picture width is
insufficient, check R39, which may have gone high in
value.

On the other hand, if the KT36 still draws excess
current R39 may have decreased in value. Either
is likely, and a new KT36 is not likely to last long if
R39 has decreased much in value.

The line output transformer is fairly reliable in
operation, but a misleading symptom is often caused
by C51 (50 pF 5 kV) shorting to chassis. This
immediately stops the line timebase and causes V14
to become red hot. This in turn causes, in a few cases,
the U329 to develop a heater-to-cathode short. This
defect often occurs without a component failure
causing it; but in any case the symptoms ar¢ un-
mistakable. Upon removal of the rear cover it may
be observed that the Barretter lamp is glowing brightly
and that no valve heaters are visible. As the first
valve in the heater chain is the U329 it is not difficult
to sec that a defect in this valve would divert the
heater current from the remaining valves, thus causing
the Barretter to overheat and probably fail if the
receiver is not quickly switched off. In a typical case
of this a receiver was examined and the Batretter
was found to be defective, thus preventing any current
reaching the valve heaters.

A new Barretter was fitted and the set switched on.
The Barretter glowed normalty and then settled down
as the valve heaters became visible. After a few
moments, however, the valve heaters dimmed and
the Barretter started to glow abnormally. The set
was hurriedly switched off to prevent further ™* losses ”
and the U379 was replaced after a meter check had
revealed that no short circuits were present. Upon
switching on normal working was maintained and
the Barretter bchaved normally.

EHT Circuit .

The overwind on the linc output transformer is
applied to the anode of V15 (U25) EHT rectifier.
This valve is mounted behind the KT36 valve base
and the cabinct must be removed from the base plate
to gain access to it. This is a simple operation and
will be described later. The U25 heater is fed from
another winding upon the line output transformer
which supplies the nominal two volts required under
normal working conditions.

The EHT voltage for the tube anode is derived
from this point. There is no separate EHT capacitor
as the conductive coating of the tube forms, with the
internal anode coating, sufficient smoothing capacity
at line frequency. As stated, the EHT voltage under
normal working conditions is some 13 kV.

Frame Timebase

An LN309 (V16) is connected as a cathode coupled
multivibrator, the pentode section of the valve being
connected as a triode. In the event of unreliable
frame timebase opefation or a total collapse, as
evidenced by a thin horizontal white line, the 1L.N309
should always be suspected first. Poor height should

direct attention to V17 (PL82), the LN309 and its
anode load resistors, R60 and R62. Cramping at the
bottom of the picture or raster should direct attention
to, first, the PL82, then, if the cramping is severe
with loss of picture hecight, C73. Then inspect the
components in the vertical form circuits, €70, C74,
etc., and also C68 coupling capacitor. A frequent
fault is that of the LN309 developing a heater-to-
cathode short. The symptoms are no picture, no
sound and a slight wisp of smoke rising from the
V16 valve base. This is from the 1 K cathode resistor.
This quickly decreases in value, causing the majority
of the valve heaters to become extinguished and the
Barretter to glow brighter.

Valves 11. 13. 14 and 17 will remain heated, glowing
more brightly than is normal. _®

It is not sutficient to replacc only the LN309 : the
1K resistor (R61) must also be inspected and replaced
in most cases. . C

Hints on Handling

As the main chassis is vertical the bottom of the
cabinet is not removable. A large amount of servicing
can be carried out by simply removing the rear cover.
To do this, remove the five fixing screws, pulf the back
rearwards until the flanges clear the sides of the cabinet ;
spring the side pieces outwards to clear the side con-
trols, then tilt the back to clear the top of the cabinet
and withdraw to the rear and upwards.

To gain access to the rear of the valve bases. the
U235, metal rectifier, etc., remove the back cover as
above, pull off the two side knobs, and unscrew thg
two large screws from underneath the baseboard, one
each side, towards the rear. Slide the cabinet forwards
about half an inch to a stop.

Lift off the cabinet ; the speaker leads are long
enough to permit free access if the cabinet is turned
back to front and placed at the side of the receiver.

The following information may be of assistance in
various ways: .

The Brimistor is a CZIA. The Barretter a type -
305. The volume control on-off switch is a 500 K£2—
double pole. The brightness is a 100 K£2, vertical
hold 500 K2, horizontal hold 250 K2, contrast
5 K w.w., [.F. vision 35.6 Mc/s, sound 37.6 Mc/s.,
Fuses : two 1.5 A. G.E.C. cartridge type RK201658.
Resistance of line output transformer windings :
1-2:0.18 2, 2-3:4.3 L2, 34; 58 2, 56; 3.0 12
6-7 : 24,000 {2, sec Fig. 3.

The normal H.T. voltage is 200 at 230 mA. The
boosted H.T. voltage at C57 .is approximately 420.
Where insufficient width is experienced on low voltage
D.C. mains, the metal rectifier may be shorted out
to avoid the volts drop across it, but when this is
done great care must be taken to see that the mains
leads are correctly wired, i.e., red positive, black
negative.

To clarify this, if the metal rectifier is to be shorted
by placing a lead between its two ends, the polarity
of the mains supply must be first ascertained and the
mains lead connected accordingly to the supply socket.

THE SUPERHET MANUAL

S5th Impression

By F. J. CAMM 7/6, by post T/I0
From
GEORGE NEWNES, LTD,

Tower House, Southampton Street, Strand, W.C.2.
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ANY viewers prefer the lable type of
recetver to the console, and in the
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MAKING A CONTEMPORARY DESIGN FOR A
TABLE MODEL RECEIVER

By D. K. Wright

tion of the design and the features underfying it.
The set was to be supported at a desired level, firmly
but without excessive timber in the construction.
The appearance was 10 be one of lightness and in
modern treatment and, if possible, some fucility for
the housing of books such as the * Radio Times =
was (o be provided—again to avoid heaviness and
dust-retaining shelves, The solution was finally found
surprisingly easy and without any need for claborate
carpentry. Only ordinary domestic tools are required,
namely a saw, plane, brace and bit, and screwdriver.
Ready-planed timber is available in most districts
and the only part of the suggested design which may
prove difficult is the shaped legs.  As depicted these

//%x/’
Y

majority of cases this is placed on
some kind of small table in a corner. In these
days of contemporary furnishings this does not
give an altogether modern appearance, and q
something more in keeping is called for. 70
Certain manufacturers have realised this and
are now supplying ready-made stands for their
table models either as an integral part of

. the design or to be
_» Zlezlde  q5' 43 Dpurchased separately. ¥ ]
'_i}*‘?é+ Mol I had a rather old s 27

T

table model which 1
did not wish 1o part
with as it had given
such yeoman service,
and this was generally o

kept on a table. Un-

fortunately the parti-

cular model was rather

. targer than its
27 modern  counterpart
and the table raised

the picture to a level above
that which experience had
shown to be necessary. 1,
therefore, set out thinking
how to house the set (o pre-
serve a modern appearance,
and at the same time lower the
screen to a more convenient
angle. The solution is depicted
in the artist’s impression
— at the head of this page.

P
Design ‘ .
Fig. {--Detail of the legs.  First of all a rough descrip-

!
/,/2’ Dowels

Wioth of receiver + /8" _U
ot \

Tig. 2—Detailed drawing
of the table, w3

are tapered which will call for cutting and subsequent
planing, but this may be avoided by using material
which is parallel throughout its length. This will 1o
some extent detract from the more modern appear-
ance given by the tapered legs. They are not difficult
to make and it is only necessary (o run a line lrom the
top 1o the bottom, retaining the measurements shown,
and then cut along the line, and if you POSSEss one
of the modern power bench saws the cut may be made
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in a matter of minutes to all four legs. Plane and
sandpaper the cut as the two rear legs expose the cut
edge to the front. 1t is possible to cut two legs from
one piece of timber if you choose a piece 3in. in
width. The sloping line will then cut for two legs,
although the overall length would have to be greater
than 2ft. 6ins. so that the narrow end could be pre-
served. Points such as these depend upon your
carpentry experience and ability, and the single
shaped leg is the simplest. In addition to the

Lin. strips needed for the legs you will also need
some 2in. by lin.,, some lin. by iin., some 1%in.
by lin., some 2in. by }in. and a quantity of in.
dowelling.

Construction

~ Full details are given in Fig. 2, and the only
fricky part shown is the tenon which 1 used for the
jeg tops. 1 deemed this necessary in the interests
of rigidity, and it would well repay any constructor

New Pye Underwater Camera

PYE LIMITED announce that they have produced
a new hand-held underwater television camera
which will enable divers to be effectively supervised
from above water. It will be the smaliest and cheapest
underwater TV camera yet to be produced.

With the new camera, instead of having to rely
on a diver's report, a number of expert observers
may view the underwater scene displayed on large-
screen picture monitors. A record of the picture
reproduced on the monitor screen is easily made by
photographic means, which obviates the difficulty of
taking photographs under water. The equipment will
find many applications in salvage operations, sub-
marine engineering, marine biology and oceano-
graphy.

The camera is intended for operation down to a
depth of 250 feet, but to provide an adequate safety
margin the container has been designed to withstand a
water pressure of 220 lbs. per square inch, corre-
sponding to a depth of 500ft. The unit is buoyant
in water and weighs 38 Ibs. in air.

Normally, the spherical camera is fitted with two
handles held in position by means of two clamping
rings. When not required the handles can be
removed and replaced by weights or lamps so that the
unit can be used without the assistance of a diver.
An output socket is provided for the connection of
lamps or an underwater loudspeaker.

The equipment consists of a sphericai-shaped
camera unit. 12in. in diameter, and a picture
monitor and camera control unit which may be on
board ship or at any other convenient location above
water. All camera adjustments are carried out from
the control position, the only concern of the diver
being to position the camera correctly.

The container for the camera unit consists of two
Duralinox hemispheres held together entirely by
external air or water pressure to form a sphere 12in.,
in diameter. The action of forcing the two halves
together by means of a simple hand tool pushes air
through a release valve and creates low internal
pressure.

The electronic details of the equipment are similar
to those of Pye industrial television. The camera,
control unit and monitor comprise a complete closed
circuit television system capable of providing a high
definition picture.

to follow this feature. To assist in accuracy the
individual parts may be drawn out full size on some
shelf-covering white paper or wallpaper, and the
cut pieces then tested for accuracy on the drawings.
Note that the height of the supporting shelf will be
governed by the particular recciver which is to be
used, and aiso that the width of the stand is the other
main controlling dimension. Should one of the
receivers with side knobs be used it may be necessary
to slot or otherwise modify the upper cross piece on
the legs, but this will be left to the individual—bearing
in mind that the recciver will have to be capable of
being removed.

it should be unnecessary to give any other instruc-
tions and the finish and similar details are left to
personal preferences. There is no reason, for instance,
why the bookshelf should not be omitted or even made
in slightly different form. The main thing is the
general overall design of the legs and method of
supporting the table model.

Lime Grove—Studio "D"

THE first of the new Emitron cameras at Lime
Grove was brought into service in August when
the programme " Nom-de-Plume ™ was transmitted
from Studio " D.”

The pick-up tubes in these cameras are similar in
principle to the former C.P.S. type, but an additional
mesh on the scanning side of the mosaic greatly
reduces the tendency to instability caused by excessive
high-light brilliance.  The tubes can accept an
illumination of ten times the normal peak-white
value without instability, and even when instability
does set in, it is confined to the area immediately
surrounding the point of excess brilliance. The former
tendency for the instability to spread over the entire
mosaic (causing the effect sometimes known as
- peeling off ") has been eliminated. .

The fundamental sensitivity of the new tubes is
approximately the same as the C.P.S. type, but their
greater resistance to instability enables them to be
worked with twice the previous signal current,
giving higher signal-to-noise ratio and an increase
in the acceptable contrast ratio.

The normal control of lighting within the camera is
by a continuously variable neutral density filter
which is remotely controlled. This makes it possible
to work with a fixed lens aperture and therefore to
maintain a constant depth of field under varying
lighting conditions. The use of this filter, together
with the increased working signal current, will
require some increase in studio lighting for a given
aperture. On the other hand the increased flexibility
of choice of scenery and wardrobe (resulting from the
increased contrast range) will be an advantage.

The absence of any shading controls, together with
the provision of remote control for the neutral density
filter, means that the normal operational control of
each camera channel requires only three knobs—
“Light,” * Lift ” and * Gamma.”

While the studio has been out of service a new
“inlay ” equipment (which enables special scenig
effects to be produced electronically) has been
installed in the Vision Control Room. The flying-spot
raster in this equipment is in the centre of a large
desk, with almost completely unobstructed access n
all directions. This should make the operator’s task
of placing the necessary masking devices in position
a great deal easier.
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A NEW SERIES

7.—THE TUNING SIGNAL,
TEST CARD C, AND
TRACING FAULTS

By F. J. Camm

T the commencement of cach TV programme a
standard tuning signal is radiated. and it is
illustrated in Fig. 29. Tt is intended as a guide

to receiver adjustment, so that this can be carried
coul before the actual programme commences.
The controls should be adjusted so that the central
ring is circular and the segments around the circle
should appear as depicted. This ‘will ensure correct
vitlues of black and white, and correct lincarity, and
the Brilliance and Contrast controls should be sel
so that the various tones are as illustrated. In general,
the Contrast control will govern the lighter shades.
and the Brilliance control the lower shades. This
tuning signal is used to check the performance
of the receiver, but it must also be remembered that
it will also indicate defects in the transmission
itself, such as ghost images.

The controls on televison receivers vary according to
make. and so it is impossible
to give specific instructions.
fn general, the controls which
set the Brightness and Con-
trast arc the most important
and they are inter-related.
ff tnis adjustment is not
correct, the brightness of the
picture will change in accord-
ance with the intensity and
position of the high lights in
the studio.

The BBC recommends that
the receiver should be switched
on 15 minutes before the
start of the programmes so
that the circuits may have
cenough time to reach their
normal working temperature.
Next, turn the Contrast and
Brightnesscontrolsfully down,
then turn the Brightness con-
trol slowly up until a very
faint glow is just visible
on the screen.  Next. turn it
down slightly until the glow
just vanishes. Now turn the
Contrast control up until the
topmost  shapes  on  each
side of the circle on the

PRACTICAL TELEVISION

Fig. 29. —The new BBC

tuning card are white, und the shapes betow them are

light gres.  Then. readjust ihe Brightness conwrod
s0 that the bottom shupes are black and those
above them dark grey. Make slight adjustment to
the Contrast control 1o get the best contrast between
the while and pale grey shapes.

Finally. adjust the Focus control 1o give the
clearest definition 1o the vertical lines in the centre
of the circle.  On modern sets there are only two
controls, and the mujor adjustments  have  been
carried out by the makers,

Test Card C

A special test puttern is included in the morning
television transmissions on weekdays, and at certain
other convenient times, and @ is shown in Fig. 30.
I is designed to give an immediate indication ol
the performance of the whole transmitting  and

tuning signal.,
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receiving chain. As the performance of the trans-
mitting equipment is maintained in accordance with
agreed standards, during the normal periods of
radiation for test purposes, Test Card C serves as a
check on propagation and the performance of the
receiving apparatus.

The card, which bears the identification letter C,
incorporates a number of patterns each designed to
assess one particular characteristic, and they are
listed as follows :

Aspect Ratio

Concentric black and white circles surrounding the
5-frequency gratings will appear truly circular when
the width and height of the picturc are adjusted to
the standard aspect ratio of 4 :3.

Resolution and Bandwidth

Within the circles there are two groups of frequency
gratings, each consisting of five gratings having black
and white stripes corresponding to fundamental
frequencies of 1.0, 1.5, 2.0, 2.5, and 3.0 Mc/s. In
the left-hand group the 1.0 Mc/s grating is at the
top, the frequency increasing towards the bottom,
and in the right-hand group the order is reversed.
The response of the whole system is required to be
uniform to 2.7 Mc/s. so that the 2.5 Mc/s gratings
should be clearly reproduced, but the 3 Mc/s gratings
may be blurred. The picture must just fill the
viewing aperture during the test, with the black and
white border visible.

Contrast

A S-step contrast wedge appears in the centre of
the test card. The top square is white, corresponding
to 100 per cent. modulation, and the lowest square is
black, corresponding to 30 per cent. modulation.
The three intermediate
squares  should  be
reproduced as  pale,
middle and dark grey.

Scanning Linearity

The background of
the test card is a
middle grey, bearing
a graticule of white
lines. The areas ¢n-
closed between the
lines should be repro-
duced in all parts of
the picture as equal
squares.

Synchronisation
Separation
The border consists
of alternate black and
white rectangles, which
facilitate  recognising
interference  between

is provided at the top and in a perfect system it
would be reproduced as a rectangle of uniform
blackness on a clean white background. At present,
imperfections in the transmitting system result in 2
slight streaking at the right-hand side of the black
area, even with a perfect receiver, but by experience
it is possible to judge whether the reproduction
is abnormal.

Reflections

Reflections, which may occur in propagation or
in the receiving installation, are indicated by two
single vertical bars, which should be reproduced
without positive or negative images at their right-
hand sides. The width of these bars represents a
pulse of 0.25 pus.

Uniformity of Focus

These are four diagonally-disposed areas of black
and white stripes corresponding to a fundamental
frequency of about I Mc/s, and all four should be
resolved uniformly throughout.

The size of the tuning signal and of test Card C
will, of course, vary according to the size of tube.
Each must completely fill the screen.

Of course. troubles develop in course of time,
and readjustments arc usually carried out by th:
dealer who is agent for that particular make of
receiver. When a new receiver is installed all that it
should be necessary to do is turn on the picturc.
Just as one would turn up the sound volume on a
normal broadcasting receiver. In course of time,
however, valve deterioration takes place, or com-
ponents may vary in value. These will call for
additional adjustments and these adjustments arc
made by resetting the pre-set controls at the back of
the receiver.

Some of the elementary defects can be corrected

the picture signals and
synchronisation.

Low - frequency Re-
sponse
A black rectangle
within a white rectangle

Fig. 30.—Test Card C, which is transmitted by hoth the BBC and LT.A.
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by use of a simple system, but for regular servicing
a very expensive and comprehensive range of
instruments is required, and these inciude an oscillo-
scope. an all-purpose test meter for measuring
the A.C. and D.C. voltages, and a special meter for
measuring EHT, with readings up to 25 kW. This
is the voltage used in most projection receivers. A
valve tester, and a capacity bridge are other instru-
ments which are necessary.

As 1 have already said, however, a simple universal
or gencral-purpose meter will suffice for simple
adjustments. Tt must cover D.C. voltages up o
500, A.C. voltages up to 250, and a low rcading
scale for testing heater circuits. The FHT voltages
can be calculated without direct meusurement.

Common Faults

We have seen that the cathode-ray tubc is fed from
the timebases in such manner that even without
a signal a rectangular area of light known us the
picturc area and of the correct aspect ratio of 4 ;3
appears on the end of the tube. We have seen that

this area of light is modulated by the output from 2
visual receiver. and so produces a picture. The loud-
speaker is fed from the sound receiver to produce the
speech of music. From this it can be deduced that if
there is a raster (picture area) and a signal is obtain-
able from a loudspeaker, the fault lies in the vision
or video part of the receiver. On the other hand,
picture, unaccompanied by sound indicates that the
sound receiver is faulty, and absence of picture or
raster with a sound signal indicates trouble either in
the tube or in the timebuses.

The horizontal and vertical timebases are in-
dependent, and it is extremely unlikely that both will
fail together, and thus absence of raster will indicate
a fault in the wbe or in the power supply to both
timebases. A horizontal line only on the tube
indicates failurc of the frame timebase. and a vertical
line indicates failure of the line timebase.

Once the functions of the receiver are understood,
irrespective of make or design. a little reasoning will
quickly indicate the path of the circuit in which to
look for faults. (To be continued.)

| T.A. Results in the Midiands

]')ATA produced by the Nielsen Television Index
-7 shows that the potential audience able 1o reccive
L.T.A. transmissions in the Manchester area is 428.000
households (as at August 2nd, 1956). This is an
increase of 75 per cent. over the available audience
when the L'T.A. transmitter opened in May. This
audience is continuing to grow.

A study of the viewing habits in the Manchester
area during this tirst quarter shows that the average
L.T.A./BBC household has been viewing 3.9 hours per
day Monday to Friday, 4.4 hours per day Saturday/
Sunday, and 4.0 hours per day Monday to Sunday on
average.

-

Manchester
1L.T.A. BBC Total*
per cent. per cent. per cent.
7- 8 p.m. 33 20 _5]2§ )
8- 9pm. 4 27 ; _ -
9-10pm. 43 25 74 Mon-Fri.
10-11 p.m. 3i 18 53 &
7- § pom. 32 14 48 )
© 8 9p.m. 45 24 74 Sal.and
9-[0p.m. 42 29 75§ Sun.
10-11 p.m. 38 18 59
7- & p.m. 33 ;2 :ﬁ]i )
8- 9p.m. 42 { R
9-10 pm. 43 26 74 ( Mon-Sun.
10-11 p.m 33 18 55

* Noir.—Homes tuned to the Birmingham 1.T.A.
station are included in this total.

Monday to Friday Granada transmissions have
had an average share of 54 per cent. of this viewing.
The BBC has had 38 per cent. share. I will be noted
that viewing to the BBC and the Manchester 1.T.A.
station does not account for all the viewing in the
Manchester area. This is because of the overlap
between the Birmingham and Manchester 1.T.A. areas
which enables certain homes in the Manchester area
to receive transmissions from the Birmingham 1.T.A.
station. Viewing to the Birmingham I.T.A. station
accounts for 8 per cent. of the Monday to Friday
viewing.

Saturday/Sunday ABCTYV transmissions averaged
57 per cent. share of viewing. The BBC had 36 per

cent. share. Viewing to the Birmingham LT.A.
station accounts for 7 per cent. of the Saturday;Sunday
viewing.

Monday to Sunday Manchester I.T.A. station
transmissions averaged 53 per cent. share of viewing.
The BBC averaged 37 per cent. share. Viewing (o the
Birmingham [.T.A. station averaged § per cent. share
of the Monday/Sunday viewing.

The tables on the left show the average percentage
of households viewing during evening transmissions.

An analysis of the top ten programmes in each
week since the opening of the 1.T.A. transmitter
shows that the following programmes have appeared
most frequently in the top ten.

Ist  Sunday Night at The Paita-
dium/Blackpool ABC 1T times
(ABC PPlayhouse ABC
2 Jack Jackson Show ABC [
2nd ) TV Theatre Granada { ¢ imes
*Gun Law Granadu -
i Dragnet Granada ) ¢ .
6ih i My Wildest Dream Granada § - bmes
§64.000 Question ABC N
il 2 Douglas Fairbanks Presents  Granada (4 N
bR { Va! Parnell’s Startime Granada lines
Make Up Your Mind Granada

Of all programmes appearing in the top ten ratings
77 per cent. were transmitted by the L.T.A. of which
65 per cent. were Granada programmes and 35 per
cent. ABCTV.

Of the total number of appearances in the top ten
ratings Granada obtained 56 per cent., ABC 32 per
cent. and BBC 12 per cent. B

During the first three months nearly 6,000 com-
mercials have been delivered through the Manchester
I.T.A. station, 72 per cent. of these being put out by
Granada and 28 per cent. by ABCTV. Of the Granada
commercials 18 per cent. were of seven seconds
duration, 43 per cent. 15 seconds, 21 per cent. 30
seconds and 13 per cent. 60 seconds.

Of the ABCTV commercials 18 per cent. were of
seven seconds duration, 36 per cent. 15 seconds, 26 per
cent. 30 seconds and 18 per cent. 60 seconds.
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By J. Hillman

Introduction
N looking through numerous books on oscillo-
O scopes 1 could find very litile on how tc
operate them, especially in regard to TV and
radio servicing. Most of the books assumc one
knows how to operate the oscilloscope, and the
purpose of this short series of articles is to give the
necessary information so that anyone who has never
used an oscilloscope before can operate it. The
oscilloscope | use was described by me in the May
and June issues of this magazine, but the tests
described can be carried out with any oscilloscope
though the traces may be slightly different due to the
different sensitivity of the oscilloscope used.

Operation

Before making any test with an oscilloscope make
sure that the leads you are using do not alter the
trace, and there should be a straight line on the
screen with no leads connected to it. This should
still be a straight line with one end of the leads
connected to the oscilloscope and the other end
not connected to anything. First switch on and set
the following controls, with no leads connected
1o oscilloscope, beam sw. on; beam blanking sw.
to hard ; coarse frequency sw. to 1 (i.e., slowest
speed) ; sync sw. toint. ; X amp. sw. to int. ; Y amp.
sw. to high : sync control min. ; finc frequency con-
trol halfway ; Y amp. control near min. ; X amp.
control halfway ; now advance brilliance control
until a trace appears on the screen. This should be
a straight line.

Centre this line by moving Y and X shift controls.
The length of the linc can now be altered by moving
X amp. control. The line will probably be blurred
and thick, but by operating the focus control it can
be made thin and clear. One point to notice is that

N T

Fig. 2

Fige 3

Fig. 4
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On the right is the
’scope  which  was
described  in our
May and June issues.

the line cannot be focused all along its length due
to the curvature of the tube. If the centre part isin
focus, then the sides are out of focus and vice versa.
Having obtained a straight line, the Y amp. control
can now be advanced to maximum, and the line
should still be straight. Any waviness in this line
will be due to the Y amplifier picking up hum. At
the very slowest speeds of the timebase it is very
difficult to eliminate hum entirely, but so long as
the line is rcasonably straight this will not interfere
with the working of the oscilloscope. Howevcer,
the straighter this line the more efficient is the
oscilloscope.

Tests

Having seen how the various controls affect the
trace it is now time o carry out a few tests. For all
these tests the controls are set as follows : Sync
sw. to int. ; X amp. sw. to int. ; beam blanking sw.
{o hard ; beam sw. to on when trace is required. Keep
brilliance control just high enough to see trace
clearly and usc focus control to give sharp outline.
Coarse frequency sw. to 1: Y amp. high: Y amp.
control to 3 (all variable controls having 10 divisions) :
X amp. to 4. connect a lead from Y to 50 cycle
test ; sync control min. : adjust fine frequency control
until a trace, as shown in Fig. 2, appears, and advance
sync control until trace is stationary. Timebase is
now running at 50 cycles per sccond, and this setting
can be noted for future reference. Without altering
control settings adjust fine frequency to show trace
(Fig. 2). This is 25 cycles per second, then trace
(Fig. 3) 16.6 ¢.p.s. and trace (Fig. 4) 12.5 c.p.s. Note
that as frequency gets lower the trace will be rather
jumpy in the vertical plane, even though it remains
locked and stationary. At intermediate frequencics
the trace will appear as a number of loops and traces,
and by counting the number of loops and dividing

Traces 5 Loops
Fig. 5 Fig. 6

Figs. 1 to 6. —Various waveforms as they are depicted on the tuhe with variation of the syne and other controls.






