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TV. AERIALS. Aerjalite cle. Jull range adl chaoue i
iu stock. hnlncr loft, type fuv. P, 13/8 cte. ele.
~Mhlgct Bollering hon.  200/120v. ot
Triple 'l hree eod. with detach-

other
#in, x 3in, X

TV. PRE-AMP.—Channel 1,
wnnels or converter ise. Midget ¢hassis gin. R, & A,
in. Complete with coaxs. lead,

LOUDSPEAKERS P.M.,

12/6 G«\onlnmns,—ﬁn., 15/
17/6 1 10, Pl
SLEEVING.— Varions volours,

easily modified to

I', 2w, 2405 3,
, 84, y. TOGGLE SWITCHFS

2307250 1411, plug wnd BF42 valve,  Brand pew thaxed). 4 1m., 3d. v 5 6 .

Qh]c'hom;h sl-xud 19/6, salon Midget Lon, 19/6 Listed €6/ 13/~ Special clearance, 876, p/p. 1/8. EX-GOVT, * On-0f, 84, Birsin M e solder, G040,
TAG STR. . or B-way, d. H , 34, 16 g or I8 4d. vd 5/8 1 ih.: PVCL uunndmg
i 4d 9= or lu-way, 6d, I . . N — o wire, 1) col e or \tmmlui 24, 34
(’;(‘)‘o‘i’)mm\.s testy Wile Angle Ducnay type, | Poand P Gd. o €L orders post free.  Lists 3d. | pHALDER: 10, 44,5 BIh, 1BA50, 6d. 5

Foens Unit, stable Pleluie

Yeruier Forus and »
'~%mﬂ 35/-. i

. 28,
14 ko 20 sow.p.,
v o 4y ew.g., 3/9.
AL type, 8,6, B.R.
yrade Awer., 15/8 pair.

TR.3x

“Phouoes 374G, Browu) or Hi

ALL PRANS, P & I'. 1/- extra pleage.

MRADIO COMPONENTS.

307, Whitchorse Road, West GCroydon.

—PEx ¢
BIZA CRT, 13, Moulded IU 6d.; BiG, 84,

with gereening can. 1(6 @ BNA B‘%L, BYA, ]/-h'
. VCRY7, /6. Ceramic : BFI0, I} (. 1/- All Engus
HO Vibes SPEGIALISTS 5 7, 9 pin oand U g 3o, VCRY

woukded hohlers, 25 ALADDYR % FORMERS and

— «t fong last!

TV INTERFERENCE
ELIMINATED IN SECONDS |
Anncuncing the latess PLUG-IN =~ -

HIGH-PASS FILTER for TV Receivers

nearby

from
Stations {on 30 Mc/s or lower).
NOC SOLDERING—ATTACHED.

Removes interference

IN SECONDS.

Does not even requnre back to be removed from set.
Suitable for any set using co-axial aerial input.-

FRICE 30,"‘ Retail from your local <tock|st

In case of difficulty write to :

Labgear (Cambridge) L.

WILLOW PLACE, CAMBRIDGE

Transmitting

Tel. 2494-—2 lines

cure, din., 8d.; ¥, ElOd
Ue/c GRA 6677 1

MONEY BACK I ¢ ; Oﬂ

GUARANTEE [ [1 coon

621 Rourom) RD LONDON' E. |2 ;

1T V. TUBES £5—12’

IMONTHS' GUARANTEE Still our best buy, as supplied
to the trade for the past 3 years, Not Ex-W.D. Had some
hours’ use. Varjous types and makes. Picture shown to
callers. Carriage and insurance 15/6 extra. Please guote make
and type required, and set with model No. wher orderlng

9in,,"12in. and 15in, Post I/-.

T.V. TINTED SCREENS. 19, Post 9d t4iin. x Itlin. |

Perspex.
INTERFERENCE AND NOISE .SUPPRESSOR. 5/9.
Cuts out frig., hair dryer, etc., mterfernnce Post /3.
SALVAGE VALVE CLEARANCE SALE *
IO/') 8/ - 6/9 5/9 3/9
PL8I EF91 EF92 DL94 - 6AB7
Py81 i z77 T iS4 - 3v4 7
EBF80 . 6BE6 iS5 KTWel - UM4 (M. eve) 4
12AT7 ERW6 6K7 OZ4A : SP2 {5-pin)
ECC8I 6BAG EL91 E1436 3
PL83 6V6G 6AMS | 77 . CV6 .
PY82 6ER7 UF4| 210VPT ILN5S >
6V6GT - 12v4 iLD5
EY5) at 12/6.

Postage on valves, I/- up to 6.

SPOTLIGHTS. 8/9. Butler's, new but ex-W.D., 71in.

x 64in. deep. These lights are similar to those sold for £3- £5,
but finished black, The lamp fitting is of the pre-focus type. .
Post 1/3.

BULBS for above now in stock. 6 volt 36 watts, 12 volt
48 watrs, 4/6 each. K o
SIDELIGHTS. 1/9. infra-red glass. ldeal - tail  lamps.
New ex-W.D. Post 94:

RECTIFIERS. Sclenium type,. 180 . volt at 40 m/A., 3/9.

Mecal recs., 200 v. 200 m/A." Also 200v 80 m/A ; Either at 8/9,
T.V. type, new, 300 v, 2000m /A, 12/9. P. & P. on rec., /-

| STAMP ONLY FOR 1954 CATALOGUE.

T.V. COLOUR FILTERS for outdoor sports viewing. 4/9. -
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Specially useful for Television Work

The WIDE-RANGE

SIGNAL GENERATOR

A Signal Generator of w.de range and accuracy of performance,
designed to cope with modern radio and television work. Turret coil
switching provides six frequency ranges covering 50 K¢/s—80 Mc/s_

50 Ke's—150 Kceis
150 K¢ s—500 Ke/s
500 Kc/'s—1.5 Mc/s

Stray field less than 14V per metre at a -+

distance of | metre from instrument.
General level of R.F. harmonic content
of order of 1 %.

Direct calibration upon (undamental
frequencies throughout range, accuracy
being better than 1% of scule reading.
45 inches of directly calibrated frequency
scales with wunigque illuminated band
selection, giving particulairly good dis-
crimination  when wining  television
“staggered 7 circuits. -

Of pleasing external appearance with
robust internal mechanical construction

1.5 Mc/s—S5.5 Mc/s
5.5 Mc/s—20 Mc/s
20 Mc/s—80 Mc/s

using cast aluminium screening, careful
attention having been devoted to layout
of components with subsidiary screening
to reduce the minimum signal to
negligible level even at 80 Mg/s.

Four continuously attenuated ranges
using  well- desmned doubl'= attenuator
Rystem.

Force output 0.5 volts.

Internal modulation at 400 ¢/s, modula-~
tion depth 30% with variable L.F.
signal available for external use.
Mains input, 100-130 V. and 200-260 V.
50-60 c/s. A.C.

MAINS MODEL, as specified, or
BATTERY MODEL, covering 53
Kefs to 70 Mc/s, powered by

easily obtainable £3°

batteries

See us at the
RADIO SHOW

i STAND 6i
Aug. 25th to Sept. 4th.

Fully descriptive Pamphlet available on application to the Sole Proprietors and Manufacturers

WINDER HOUSE - DOUGLAS STREET » LONDON » 5.W. 1 Telephone: VICTORIA 3404/9) SG.L

Qsram N709

Yiew from underside
of basa {B2A)

output pentode nN709

’ HEATER
The OSRAM N709 is an indirectly heatad all-glass IVh . B3V
audio output pentode notable for its high slope b o O78A
and high power efficiency. RATING
The new valve, which is intended for use in Va B 300 max, V
equipment with paraliel connected heaters, is Vg2 300 max. V
particularly suitable for applications whera |Vh~k e 150 max. vV
quality of reproduction is of primary importance, ;‘] élsz ﬂ:;: mve
such as F.M. and Band Il television receivers. pg2 T 3 max W
The audio output of 6V obtainable from a single
Ciass A output stage results in reduced audible CHARACTERISTICS
distértion at normal listening levels. x;z izg x
Under push-pull conditions two valves will \ 33 v
deliver up to 17W audio when pentode la . 48 mA
connectad, and 8YY when connected as triodes. 122 o w113 mA
For fuli technical details write to The Osram Valve [rl;(ghg?) ;Z Kk
and Electronics Dept. am ] mAY

THE GEMNERAL ELECTRIC CO. LTD.. MAGNET HOUSE, KINGIWAY, W.C.
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asterpieces in miniature )
‘METALMITE> CONDENSERS, /

This T.C.C. “Metalmite” range of condensers sets a new
standard both for compactness and ability to withstand extreme
tropical conditions : satisfactory insulation resistance i1s main-
tained after extensive tests at 100°C. and 100%, humidiry.
“Metalmites” are suitable for use in miniature receivers and
transmitters, hearing aids, and in the most compressed types
of portable equipment.

Capacity tolerance -+25%, Temperature range - 40°C. to - 100°C.
SUPER TROPICAL MINIATURE “METALMITES”
" Working Volrts Dimensions i
Capacity | D.C. in inches TCC Ist
F, | — Type No. Price
' At 70°C. | Ar 100°C. L | b Each
-0002 500 350 I = -2 i CPI10S 2/-
0003 500 350 AL -2 | CPllos | 2/-
0005 500 350 | 4 2 I CPIi0S 2/-
001 350 200 = -2 CPIION 2/-
002 350 200 i 5 cPIliN | 21 /
005 200 120 = 22 CPHItH 2/-
01 200 120 4 -25 CPII12H 2/-
4] 350 200 ‘ ™ 34 ‘ CPII3N ! 2/2
| J i

DETAILS OF COMPLETE RANGES AVAILASLE OM REQUEST

THE TELEGRAPH CONDENSER CO. LTD

RADIO DIVISION « NORTH ACTON - LONDON . W3 - TELEPHONE: ACORN 0061

Your set deserves a

— LONIG=LLIEE TV TUBE

If you are building a television receiver, leave nothing
1o chance: choose a Mullard Tube. Mullard Television
Fubes owe their high reputation for performance,
reliability and LONG LIFE to the unrivalled facilitiss
for research possessed by Mullard and to the complete
control of manufacture from the production of raw
materials to the finished product. For practical
evidence of performance and reliability, ask the
people who use them.

MULLARD LONG LIFE TUBES
FOR HOME CONSTRUCTORS

Mw22-16 ., ... %inch circular screen.

MW3I74 ... 12 inch circutar grey-glass screen.
MW36-24 . ... 14inch rectangular grey-glass screen.
MW4i-I aoo ... 16inch circular screen. Metal cone.
MW43-64 |, . 17.inch rectangular grey-glass screen.

Meet us at the Radio Show. Main Stand 56
Home Constructor Centre D3A.

MW<23-64

MULLARD LTD * CENTURY HOUSE * SHAFTESBURY AVEMUE - LONDON W.C.2

MYM290



| émNmmlm”HhIlllllllnnm .I

& TELEVlSiON TIMES

Lditor :

Lditorial and Advertisement Offices:

Ltd., Tower ITonse, Southampton Street, Strand. W.C.2.
Newnes, Rand, London.

Telegrams:

* Practical Teteviston,”

F. J. CAMM

George Newaes,
rPhone: Temple Bac 4383

Reqistered at the G.P.O. for transinission by Canadian Magasine Post.

Vol. 5 No. 32

EVERY MONTH

SEPTLEMBER, 1954

Televiews

THE ADVANCE OF VIEWING
CCORDING to statistics compiled by the

"BBC Audience Research for the quarter

April to June, 1954, in comparison with
the same period for 1933, the average level of
evening viewing among the whole adult popula-
tion of the Umted }\mgdom (approximately
37,600,000 persons) has risen from 8.1 per cent.
to 10.4 per cent. It is not surprising, therefore,
that the average of evening. listening for these
“two comparable periods has fallen from 17.1
per cent. to 14.4 per cent. The average level
of evening viewing among what the BBC terms
* the television public " is, however, only 38.8
pet cent. for this year as compared with 37 per
cent. last year, and for sound the comparable
figures are 18.2 per cent. tor this year and 20.3
per cent. for last year. It is estimated that the
average size of the adult TV public in the April-
June quarter of this year was approximately
9,000,000 and in the same quarter of 1933
7,000,000 : whilst the average size of the adult
sound public for the same period was 26,000,000
and 28,000,000 respectively. The average levels
of listening and viewing among the whole adult
population during those evening hours when all
BBC services are dn the air is 13 2 per cent. fo
sound, and 10.4 per cent. for television (total
23.6 per cent.) for the 1954 quarter compared
with 15.6 per cent. for sound and 8.1 per cent.
for television (total 23.7 per cent.) for the 1953
period. Thus, whilst the total listening and
viewing time shows practically no change, being
slightly greater in 1933, it will be observed that
television is on the increase at the expense of
sound broadcasting.

It is interesting to note that the proportion
of the population which tuned in to a BBC
programme during the hours when all services
(Home, Light, Third and ‘TV) were on the air
was about the same in April-June, 1954, as in
the same period 1953, but whereas in 1953 sound’s
share of this total was 66 per cent. and television’s
34 per cent., in 1954 sound broadcasting’s share

had fallen to 56 per cent. and television’s had
risen to 44 per cent. The figures show that in
both quarters the average adult viewer watched
just under two out of every five evening broad-
casts. The tendency, therefore, is towards more
viewing and less listening, and a simple graph
would show that TV will overtake sound in
approximately 18 months’ time,

TV INANNS

THE President of the Board of Trade was

recently asked whether he would take steps
to amend the Copyright Act so as 10 prevent
authors or composers, or the Performing Rights
Society acting on their behalf, from obtaining
fees from innkeepers or hotel-keepers who pertnit
their guests to listen to radio or television
programmes.

"We gather, however, that publicans have
found their takings diminish when they instali
TV in the saloon bar, and rather than pay a
copyright fee they would refrain from showing
TV programmes. The -case for alteration in
the Act would vanish il evidence showed that
this form of entertainment inflated the innkeepers’
profits. All the evidence is to the contrary.

FOREIGN VALVES IN TV SETS

IT is reported that a large proportion of British
- TV sets will contain foreign valves and
cathode ray tubes, whereas previously the Home -
Industry provided nearly all the country’s require-
ments. The greatly increased demand for TV
receivers has proved to- be outside present
manufacturing facilities in this country. An
almost three-fold increase in imports of valves
and tubes has taken place. The increased
demand is undoubtedly due to the imminence
of the alternative commercial TV programme.
Special valves are required for such sets. The
valves are available for home constructors who
wish to build adaptors permiiting existing Band 1
to receive the new transmission. They are import-
ed mainly from Holland and Germany.—F.J.C.

AN
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DETAILS FOR THE CONSTRUCTION OF AN INEXPENSIVE OSCILLOSCOPE FOR TV
By B. L Mor|ey.

(Continued from page 122, August issue)

HE layout arrangements should be adhered to,
the components being positioned as given in
Fig. 2. This is important to avoid cross-talk.

Of particular importance is the mains transformer.
The best position is behind the C.R.T., but this makes
the chassis unduly long and a compromise has been
effected by fitting tt at the side of the C.R.T. In order
to reduce any ripple effects on the trace. a mu-metal
screen was made and erected as shown.

For those who are making their own chassis the
overall dimensions given in the figure can be used.
The width given on the front panel is a little greater
than that of the Indicator Type 6 so as to allow the
controls to be fitted at the side of the C.R.T. In the
Indicator these controls are set back a little and long
spindles are used. :

The front panel should be made strong enough to
secure the C.R.T. and brackets should be fitted to
keep it rigid. A cover should be made to cover the
whole unit and ventilation holes provided.

Y
Maodifying the Indicator 6

The focus and brilliance controls remain as they
are and the frequency coarse control is also left in siru.
(I is labelled © Fine * in the unit.)

A small hole is drilled next to the brilliance control
and the width control is fitted. One of the midget
types of volume controls should be fitted here.

At the bottom left-hand side of (he unit is a control:

attached to a 25 K potentiometer ; this is used for the
sync control,

Above this potentiometer are thres Pye sockets,
The centre one is left and the other two are removed
and replaced with two toggle switches, one for mains
on/off and the other for the blanking control (52).

By the side of the Pye sockets are two pre-set
confrols, access to which is obtained through a small
hole in the front panel. The potentiometers
should be removed and replaced by the fing
frequency control and the amplitude control,
the spindles being extended so that knobs can
be fitted.

The tube face is fitted with a green mask
which should be removed, but if a hori-
zontal graded scale is also fitted, then it can
be retained so as to form a useful reference
line. :

All pre-set controls are removed from the §
panel on the right of the chassis and the two
shift controls are mounted in their place. The
condensers for E.H.T. smoothing are fitled
by the side of the panel and the coupling
condenser C3 is fitted under the shift con-
trols. It is important that this condenser is
well insutated from the chassis. If a:metal-
can type is used, then the can should be

connected to the anode of V1 and the central terminal
to the other side (ihe C.R.T.).

The mains input lead is 1aken through a hole
drifled in the six-pin socket at the top of the front
panel.

C16 is mounted underneath the rear end of the
C.R.T. on top of the chassis.

V1 and V2 are fitted in the first two B9G valve-
holders from the front panel. All other valveholders
are removed.

It will be found that the existing layout underneath
the chassis will lend itself readily for mounting the
components. All components should first be removed.

The only items which should be left in situ are the
focus and brilliance -controls, the coarse frequency
control, and the sync control. E

Note that a list of items additional to the Indicator
is not given ; therc are various models and modi-
fications and it was considered that if the constructor
prefers the use -of the Indicaior, then he could
purchase the extra components required after the
unit has been stripped.

A complete shopping list has been given and it
sheuld be an easy malier 10 decide which items are
required. ‘

Those who would like 1o add an extra touch will
find the provision of a pilot light a uvseful leature.

The complete
‘¢ scope ’’ ready
for use.
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it can be mounted on the front panel in any convenient
position. The lamp should be red or green and can be
run from the common heater line. A suilable circuit
is given in Fig. 3:

Wiring Diagrams
In order 1o make this instrument available to as
many as possible, wiring diagrams have been prepared

4/_\,9//0{' Butb

N j

To Hezter pin of V/

”////%g "Chassis

Fiz. 3.—Wiring for pilot lamp.
%5 L3
7o pin 12 of
. CRT
To HT+
common

Below chassu

Tag strip E H

LT -
common

] Pye socket
Fig. 4.—Wiring of the amphher

for those who arc not over-confident about wiring up
directly from a theoretical circuit,

One of the difficulties in providing this facility
is that it may be difficult to sort oul the various
connections on a small print and so the circuit
has been divided into its separate sections and a
wiring diagram given for each.

The method to follow is to
individually, and when the last
section has been wired, then it

wire up each section

approximate location of V2 is given as a guide as
is also the position of the focus and brilliance
controls.

Fig. 5 gives the wiring for the oscillator circuit.
Most of the condensers associated with the coarse
frequency control are mounted on a paxolin panel or
tag strip.

In order to clarify the wiring of the coatse frequency
control the slider is shown separately ; e.g., the slider
of the rear section of the switch goes to pin seven of
the valve.

Fig. 6 shows the C.R.T. network. To simplify
the wiring, the C.R.T. holder is shown with all
terminals on top. This, of course, is not the case as
the terminals surround the holder, but the method
in the drawing makes the wiring cléar.

Note that MR1 and MR2 should be kept weil
clear of the chassis.

Fig. 7 shows the wiring of the power supply. No
difficulty should be experienced here.

Testing

After completion the wiring should be checked
carefully and the inexperienced constructor is
advised to check the circuit with the wiring diagram.
Pay particular attention to H.T. and L.T. (heater) lines.

Connect the mains transformer input to the correct
tap, according to the voltage of the local mains ;
insert the vatves and switch on.

After allowing a short period for the valves 1o warm
up, turn up the brilliance control until a trace is seen
on the screen and adjust the focus so that a horlzont?l
line is seen. The coarse control should be set in
position 1, i.e., at the lowest frequency band, and
adjust the width so that the scan does not quite fill the
tube.

Adjust the shift controls so that
centralised.

Now adjust the fine control and it will be obscrved
that the speed of the horizontal scan is varied. It may
be possible 1o reduce the speed so that a very low
frequency is obtained. On the prototvpe the lowest
speed enabled the spot to be observed making the
actual trace.

the scan is

7o pinl of CRT

will be found that the circuit
is complete. Components of
different circuits  which lie

s2

close to one another have not
been shown  unless they are
directly concerned in the wiring
of that particular section.
Many of the components
and a lot of the wiring are )
carried out above the chassis.
The wiring is, of course, run
through the chassis. In our
diagrams the top of the chassis
and the bottom of the chassis
are shown one above the other
and where there is a dotted
section to a wire this indicates
that the wire is run through

HI#
Lommon

739 strip
W

the chassis from the underneath
to the top. o
Fig. 4 shows the wiring of

HI PNl on
, common C

[g]_
e]

et
n

Note that C6 is joined
to the screening grid
of V2 as shown in the
theoretical circuit, not
the suppressor as men~
tioned on p. 2] last
month.

the amplifier stage. Note that

the tag strip “A’ appears in
this figure and in Fig. 5. The

Fig. 5.—Wiring of the osullator
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Holder

=P control 1o its lowest frequency
Sa band and the fine contro! to
f_,"_/_fﬁéfe"r- mid-position. Now carefully
> o rens, advance the amplitude, con-
/_2 70 s2f trol until a trace appears on
Rl < the screen ; it may appear as

'
L —

a pattern at first but the trace

77 can be formed into waveforms

b7

B Eelow chassis

E by the operation of the fine

] frequency control.
fi o s Check the operation of the
/o—-[-‘—L‘_[; fine frequency control by
g turning it carefully ; at
Rl various seltings it should be
possible to resolve from one
cry 1o three or four complete sine
T (e waves. These waves are, of
& - ——-———- course, the A.C. mains

frequency.

Observation of the wave-

789 strip 4"

form will enable the degree of*

f finearity 1o be assessed ; it
should be very good, each
complete cycle being the same
width. ’

[ I the coarse control is now
turned to position (2), it will
be found thata kind of shallow
raster is formed.

It will probably be found
possible to resolve one com-

76 Mains A )
S 7;_-5,7;{,,,2 plete cycle with the fine
(Fig. 7) frequency control at its lowest

point.  This demonstrates

BT

/%/;,

that the Trequency bands are

Fig. 6.—The E.H.T. and C.R.T. network.

1f the frequency control is now advanced it may
be found that the trace is distorted. This can be
corrected by reducing the amplitude control to zero.
A screened connection should be made to any circuit
which is being checked and it is convenient to use
coaxial cable for this.

Now turn the coarse control to the highest frequency
band. It should be possible to hear the whistle from
the oscillator, the pitch being mads variable by opera-
tion of the fine frequency control.

The sync control should be kept at zero.

Now connect a length of coax attached to'a Pye
plug to the input socket and tap the centre conductor
on to the heater line on a valveholder. Set the coarse

P
/ 7o LT common f
7z 1
1 \1
On—0f 24
Switch N 240
o 4y 2200
0~ 2000

~p J50
o0

/

L9 Is0
Mains,
To HT+ Transfr
o common )
Mains 7o pins 3 & 4
of CRT

7o €20
(Fig.6)

Fig. 7.—Wiring of the power supply."

overlapping correctly.

If the coarse control is now
turned to position (3), then a raster somewhat similar
to the uppearance of the normal TV raster will be seen.

Checking Synchronisation

When these preliminaries have been completed, the
'scope can be used on a TV timebase. Switch on the
televisor but do not connect the aerial so that the
time base is free of sync pulses.

Now switch the coarse control of the scope to
the lowest band and cohnect the ceritre conductor of
the coaxial cable to the frame oscillator anode
circuit.  The -outer of the coax should be taken to
the ¢hassis .of Lhe televisor but the usual precautions
must be taken if the televisor is one of the A.C./D.C.
types. . : -

The amplitude contro! of the ’scope should be
advanced until a pattern appears on the screen of the
*scope; and the fine frequency control is then adjusted
until-one or more complete cycles of the frame
oscillator are seen on the screen. The sync control
should be advanced until the trace locks.

For best operation the sync control should be
adjusted so that the trace just fails to slip.

Now try the line time base, switching the coarse
control to band (3). Advance the sync contrel to
maximum and. transfet the coaxial lead to. the line
oscillator. Advance the amplitude control until the
trace is of sufficient height and then rotate the fine
frequency control until the waveform is seen on the
screen. ’

it may be observed that the trace is spoilt by a
spurious wavy line. This is the flyback and it can be
cleared by eperation of S2.

e — rpe—
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~ Television at

Earls Court

A PRE-VIEW OF THE EXHIBITS TO 8E
SEEN THIS YEAR

HE task facing the organisers at the forth-
coming 2Ist National Radio Show, is to
provide television “programmes all day—

from 11 a.m. till 10 p.m. This is something which
neither the BBC nor the future commercial tele-
. vision companies are likely to be called upon to do
under normal conditions,

Programmes will be taken from Alexandra Palace
when suitable, and from six sources within the
Exhibition, namely thé BBC studio : the outside broad-
casting atena ; the Radio Industry Council’'s own
studio ; the celebritys dais ; the roving-eye camera,
and the film scanner working in public view in the
R.1.C. control room.

The BBC programmes to be' rchearsed and per-
formed in public view in the exhibition have not
been announced at the time of going to press. It
can be stated, however, there will be six days of
televisionn in the studio and four days of sound
programmes. On each television day there will be
five or six sessions at which the public can watch
rehearsals, and one for the evening transmission.
On each of the four sound days four popular pro-
grammes are to be rehearsed and either transmitted
or recorded for transmission during the run of the
Radio Show. .

This is the Hartley-Baird model D2117, which costs
102 guineas.

J

Philips model 1747U has a multi-programme tuner.
It costs 99 gns,

Thicty-eight Transmissions

In the BBC outside broadcasting arena there will
be something going on all the time, with a probable
total of 12 transmissions. The arena is to be turfed
over an area of 100 ft. by 80 ft. ’

Two BBC programmes, such as Starlight and
Children’s Hour, are likely to be broadcast from the
R.1.C. studio each day.

This means there will probably be 38 television
transmissions from the Radio Show during its
10-day run, and 16 sound programmes originating
therefrom, a total of 54. ‘

For the closed circuit, on which 400 to 500 tele-
vision receivers will be working, the Radio Industry
Council is providing eight live TV programmes a
day, professionally produced. These will come
from the R.1.C. studio and the celebrity dais. Some
of the studio programmes are likely to be in the
nature, of- try-outs for BBC' transmissions later in
the year.” , . . N )

In charge of the R.LC. programmes, specially

.seconded from 'BBC television, will be, Mr. Clive

‘Rawes, as programme officer, and Mr,
Williams, as producer.

Mr. Lloyd Williams says : ““ Provision for eight
programmes a day requires a technique not normally
expericnced, which must resolve - itself into the
minimum amount of studio rehearsal time and
maximum amount ol preparation. This is in the
nature ol an experiment.

“ Programmes include :

Radio on the Roads

Parlour Tricks

The Weather Story

Roving with Robertson

Scream in the Night
and, especially for the ladies visiting the Exhibition,
there is to be a fashion display and ° Beauty and
You.’

“ All programmes will be linked with candid
interviews with stars and celebrities, and there will

Liovd

N
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also be the well-established Radio Show faveurite,
the Television Tea-Party, at which stars of television,
screen and stage will be ‘at home’ to the visitors.
All through we are aiming at topicality through
personalities and events,” .

Mr. Clive Rawes,\ presentation editor for BBC
television, has had in his control the linking of all
television programmes, arrangements for announce-
ments and announcers during the past two-and-a-half
years, .

Mr. Lloyd Williams, who was formerly assistant
to Henry Caldwell on ** Cafe Continental ** and * Shop
Window,” for the last twelve months has been engaged
on finding talent and material for television’s teen-
age programme ‘‘ Teleclub.”

Demonstrations

All of these transmissions will, of course, go out
to the general public over the air and will also be
seen on most of the stands and in the special viewing
or demonstration gallery.-In addition, demonstration
transmissions will take place at odd times during the
day. Those who are interested in the technical side
may like to be reminded that the relay throughout
the Exhibition takes place on the frequency of
Channel 2—in order to avoid interference which was
originally experienced when the relay was carried
out on the London frequency.,
This means that the receivers

“{

H e 3 e 3 3 e R e R e K
NOTE- THE DATE

A combined radiogram am/] TV. This Regentone mode}
_costs 149 gns.

“of such equipment as is available in this connection,

a further relay is to be provided throughout the
Exhibition on 189.75 and 186.25 Mc¢/s, and no doubt
many of the receivers on show will be working on
these frequencies. As is usual
with the Radio Show many
manufacturers erect an ““ iron

With the introduction of
Band 1 transmissions in the
future, many of the receivers
which will be on view will be either designed for tuning
on both Bands I and i1, or will be so designed that they
may easily be converted or adapted when transmissions
commence on Band 1I, To facilitate demonstrations

which are demonstrated are e
Birmingham models or multi- !
channel receivers tuned 1o ¥
Birmingham. t
#*
Band IH ‘
%
i

This Ultra model V-9-17 (for Band 1 oﬁly) has n(&)t been
priced at the time we go to press.

AUGUST 25th
SEPTEM
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BER 4th

curtain” round their proposed
exhibit and accordingly we
may expect some interesting
surprises when the Exhibition
finally opens. So far as actual
novelty is concerned there
does not appear that there
will be anything startling,
Big screens will, it appears, be more or less standard
this year, and it would seem from information so
far released that the rectangular tube will be most
popular. This does, of course, reduce the cabinet
size for those who prefer the table model type of
receiver, but there will be a fair proportion of console
models with folding doors to hide what is regarded
by many as the ‘“ dead eye” effect of the unused
receiver. -In the Philips mode! 1747U, for instance,
the doors only cover the upper half the receiver, the
speaker fret being left uncovered. The Hartley-
Baird model D.2117, however, has the doors running
the whole height of the cabinet, and this is typical
of many. In practically all models fitted with doors
these are hinged to fold right back flat with the sides
if the owner does not require to make use of them, or
to save space when the receiver is pulled out for use
and there is not much spare room available. Doors
do, of course, assist in shielding a tube face from any
direct lighting in a roofn, and in this way help in
obtaining a brighter picture without sitting in the
gloom. Filter screens, or coloured filters in front .of
the screens, may almost be described as standard,
although the tints used cover a very wide range.

Controls

There still seems a reluctance on the part of manu-
facturers to fit all the controls on the front of the
chassis so that one does not have to perform acrobatic
tricks when making adjustments. Whilst it is net
difficult to arrange for all the controls to be grouped
in a neat assembly at the front and covered with a

B X o 2 e Y e 36
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A fine combined radiogram and television receiver.
By Cossor, this is model 935,

removable metal panel or inset of wood toned to
match the cabinet, it must be admitted that there is
some justification for the more or less standard
placing of these controls at the back or out of reach.
The unskilled viewer may be
tempted to tamper with them
and completely upset the
essential adjustments, but the
service engineer would cer-
tainly prefer to have them at
the front, where it is not
necessary to make use of an
assistant or a mirror in order
o see what effects the various
controls have on any servicing
adjustment which has been carried out.

e R i, X o Y 2

Combined Radiogram-TV

There would appear to be an increase in the
number of combined radiograms and television
receivers this year. Again, the wide-angle tube of the
rectangular type has enabled the overall size to be
kept down, and with the modern auto-changer and
compact radio units, the overall size is very little
Jarger (and in one two cases, smaller) than ordinary
radiograms of a year or so ago. The news that the
Government have approved the installation of V.H.F,
transmitters for sound broadcasting will, no doubt,
result in certain receivers being rushed through in
time for the Show, in which not only normal medium-
wave sound receivers will be combined with TV, but
also V.H.F. FM receivers, and this is another new
feature which will, no doubt, receive a prominent
place at the Show. Incidentally, for those who are
interested, FM provides a much higher guality than

the normal AM, and as the quality of reproduction at -

television frequencies is also quite high, it is reasonable
to suppose that high-fidelity equipment will become
more popular, as a television receiver may be com-
bined with a V.H.F. FM receiver 1o give much better
quality of reproduction than’is normally associated
with broadcasting. The frequencies which have been
authorised are in the band 88-95 Mc/s, and the exact
frequencies for the individual stations will be
announced later. These stations will be at Wrotham
(Kent), Pontop Pike, Divis (Northern Ireland),

F R Y R 3 et 2 s e Y R 3 0y
OUR STAND:
No." 51
GROUND FLOOR

(X e 35, w1 3 e R s 3 i 3 e 3 e 6

Meldrum, Norwich, South Devon, Sutton Coldfield,
West Wales, and Holme Moss. It will be seen,
therefore, that they tie up with local television
transmitters.

Circuit Features
A.V.C. or Flywheel sync, or Automatic Picture
Control, first introduced last year, will be found in
many receivers this year. In some cases, only the L.F.
stages of the receiver will be controlled, whilst in
others it will also be found that the sync circuits are
locked in some manner to provide good hold in spite
of very bad interference or weak signals. In con-
junction with this, flyback suppression is also being
featured, so that the brilliance control may be turned
a little Turther to obtain a resolvable picture when
faded almost to extinction. These features are in-
valuable on the remote fringe areas, and are not
appreciated by those living in areas of high signal
strength. At least one firm is making a feature of a
point which is not often appreciated—the time-lag
between switching on and the appearance of a good
picture. In many receivers this is a matter of two or
three minutes, and if one has forgotten a programme
and suddenly realises that there was something it was
required to see, the long delay can be quite annoying.
Pilot are making a feature of the fact that the piciure
appears 20 seconds after switching on, and this will
no doubt form quite a selling

T point. Other small features
¥ such as this will no doubt be
! picked out by other firms, as
¥ there appears to be nothing
§ really new in the circuitry
y employed in the preseni-day
) receiver, and makers have to
% rely upon small features

which either simplify the

~ handling of the
make for belter viewing.

receiver of

Components

So far as individual components are concerned,
these now embrace practically everything requiced in

At 54 gns. this Bush receiver incorporates fly-back
suppression,
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the construction of the modern receiver. Unfor-
tunalely, component manufacturers who specialise in
parts for the home-constructor are conspicuous by
their absence, so that the constructor who expects to
see and compare the various parts available will be
disappointed. Trade suppliers may be showing some
of these, but apart from Ioudspcakels it would appear
that the makers of scanning coils, focusing units,
E.H.T. units, etc., are absent. Cerlammanufactuxers
such as Plessey will be showing components. as
supplied to set makers, and this will prove worthy of
inspection by the constluctor whilst focus units will
be shown by certain speaker manufacturers (Good-
mans, Elac, ctc.). But we miss certain old friends in
the trade who, due to increasing Government
business, are unable to appear.

Invicta model 120/T is a 14in. table model costing
69¢gns.

Servicing Equipment

.The range of servicing equipment is slowly in-
creasing, and some novel pieces of apparatds are
expected. Pattern generators are now standard
pieces of equipment, but there still seems o be a
marked absence of a. good combined scopc and
wobbulator of suitable size for taking ““on site,”
and ‘giving good bandwidth response. As we go to
press we hear a rumqur that there will be a tester
whxch produces a replica of Test Card ** C,”* and thus
covers all the essential features of the television
signal, whilst we also hear of a *“ dot” genérator
which is, in America, s]owly 1eplacmg the line-pattern
generator ! .

Aenals ~

With the forthcoming introduction of transmissions -

on Band 111 many new aerial arrays ate likely -to
be seen. Viewers should remember, of-course, that

it is not merely a question of ﬁttlng an adaptor or °

converter to 'the receiver-in order to pick up. the
proposed new transmissions.
be changed ‘and fortunately these will“ be much
they may be mounted on an- cxis‘ting mast, or
combined |in some way with an aerial for Band- 1,
Existing m%lallatlons may be modified, but new arrays

will make their appearance, and one of thesé is '

illustrated on the right. Here the aerial for the new

The aerial, 100, must

 Accordingly, -

A sweep osullamr for scrvacmo
“Taylor. I:lec rical, S,

Band 111 is somewhat novel, and" takes thc form
of a rectangle. ‘In this respect it is what-is known.as

“slot ™ aerial with the ‘matérial”Yound "the- slot
removed. Some time ago we described in lhcw
pages a stot aerial for Band I designed for use in'a
loft, in which a large expanse of ordinary wire
netting was soldered together to leave a stot which
formed the aerial. The exact manner in which this
functions is something of a mystery, but it has been
noted that one is erected on the new Television
City buildings of the BBC. Experiments have shown
that the surrounding metal may be cut away, without
unduly influencing results, until only the edges of the
slot are left, and the aerial shown takes this form.

Ar; umxsﬁa! aerial. This is the J-Beam, combined with
a slot aerial for Band Jtl—to be seen on Stand No. 31,

v,
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NEW SERIES

HIS series of articles is designed to help those
who possess a commercial set of popular
make or who may be asked to help in the

servicing of such a receiver. The whole point of
these articles is that nearly every television sel
possesses its own peculiarities, which, if known, can
make servicing much simpler. Time and time again
the same faults crop up with surprising regularity.

A survey of this type can be presented best by
taking each model and series in turn. To start with,
it is proposed to deal with those H.M.V. and Marconi
sels with “ 1807 ** chassis. This chassis is fitted in
a large number of models and

No. 1.—HM.V. AND MARCON! RECEIVERS
WITH 1807 " CHASSIS

Line Hold

Now the most often heard complaint is that the
“line hold *’ control has reached the end of its travel
and will no longer lock the timebase. The B36 is
often responsible, as half of this valve is used as the
linc oscillator. A slight change in its characteristic
can cause this fault, although it may be blameless
on the valve tester, and will probably work fine in
another type of receiver.

This change of characteristic. can, and on most
models, save the earliest ones, is counteracted by the
addition of a 100 pF condenser from the line anode
pin of the valve to chassis, which has a stabilising
influence. The same effect is attained by the use of
a 10 pF between the grid and anode pins of this
part of the valve. Pin No. 5 is the anode and pin No. 4
is the grid. If the new B36 and the presence of the
above condenser does not cure the fault, it is almost
certain to be the 330 K& risistor in series with the
grid of the B36. The vesistor is located on the tug
strip which is near the base of the KT36, and which
carries the E.H.T. scries resistor. The 330 K{2

resistor is very easily replaced as it is suspended in

can best be identified by the rough
description given below.

With the back cover removed and
looking ““in at-the back,” on the
left side of the chassis is a per-
forated screening box ‘containing a
KT36 and a U35 E.H.T. rect.
To the right is the U3l booster
diode, behind this and in the centre

of  the chassis and protruding
through, it is the metal H.T.
Rectifier.

At the extreme left-hand side at
the end remote from the rear of
the chassis, is the KT33C frame
output valve. Next to this is the
smaller B36, with its twin heaters,
and just to the right again is the
Z63 sync. separator. The right-hand
side is taken up by the vision and
sound valves, the one at the far end
being the sound output. All these
valves are in black metal screening
cans. A 10in. or 12in. tube may be
fitted, depending on the model.
An owner who intends to do his
own repairs on these sets should
always keep a spare B36 valve in
hand, and whatever “weird” troubles

crop up the insertion of this valve
will often save a lot of headaches.

H.M.V. Model B807A,



a very obvious position on this tag board. In some
very early models it was 390 K£2 but in all cases a_
330 K£2 should be fitted (orange, orange, yellow).

Frame Hold

The most usual other fault is that of *“ No frame
lock ™ or ** No sync. at all.” This is nearly always
due to the screen-dropping resistor of the Z63 sync.
sep. going high. This resistor is a very small 680 K2
and is mounted on the tag board that runs from the
base of the KT33C to the 263 valves. [fthe lead from
Pin No. 4 of the Z63 is traced, no difficulty should be
found in locating it. It is important to replace this
with a 680 K2 § watt to achieve trouble-free operation
of the sync. separator.

Picture Jump

If the frame time base has the ¢ jitters,” the trouble
can usually be located in the frame oscillator trans-
former. This is mounted above the chassis and two
of its leads go direct to the B36 valve. A measure-
ment of its primary should read 300£2 This defective
primary can cause loss of frame sync, loss of height,
~and when the winding really goes * high,” loss of

iine sync. as well. This is because the frame oscillator
is no longer drawing its current from the primary,
but is coming through the load resistor of the sync.
sep., thus upsetting the operation of this stage.

Fold-over
A fold-over at the bottom of the raster is usually

ms PRACTICAL TELEVISION
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caused by a defective KT33C valve (frame output)
and this should be replaced. . The bias resistor of this
valve should be examined and measured at the same
time (2.2 K2 or 1.8 KQ) as a defective valve can
cause il to change its value. When a new valve is
fitted some adjustment of the frame linearity control
may be required to space out the lines at the top of
the raster. This control is mounted on its own-at the
back centre of the chassis, If this control is not
fitted, a variation of linearity can be achieved by
changing the value of the bias resistor from 1.8 K&
to 2.2 K2 or the reverse. The addition of a slider
would be advantageous, if one is not fitted, to achieve
the best scan.

On these models lack of width is usually due to
the H.T. rectifier losing its efficiency. However, if
there is no other indication of this loss a 001 uF
condenser can be wired direct across the-line scan
coils, that is, from one line tag-to the other on the
coils and when this is done an increase in width'is
achieved. This is a very worthwhile tip as it saves
the purchase of a new metal rectifier. A picture
which varies in width is often due to the KT36.
Distortion of sound is nearly always™ due to the
4.7 ML sound interference limiter going ** high.”

Ne Sound

No sound can usually be traced to the DH77 losing
its emission, or to its load resistor going open circuit.
The DH77 is on the right of the chassis behind the
first sound Z77. The screening cans of the Z77 valves

*0047 uF

i
7o CRT ~
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f
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25K
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/d

-
H
1

:& '?
29240 SOMF

(r8K0) T

[

Line Output and Focus,

Fig. 1.—The components mentioned in the article arc marked with an asterisk.

Note : The compenent

valves may be found to differ from those marked. -
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are often responsible for erratic vision (and sound)
response, These must be in firm contact with their

clips, and in onz case I had to solder leads from
these cans to chassis to achieve lasting stability.

I
330 ]
T

W
L

292 M2

| Y

683

Fig. 2.—Modified frame timebase
with component changes. Note addition of small
rectifier shunted by 2,2 M2 resistor.

| HT#

47V}
*

“OIuF

Volume
“SM(L

%//2

Fig. 4.—Valve-limiter circuit. The load resistor of the

DH77 may be changed to 220 K2 to minimise distortion

with stressing of sibilants. Also the 4.7 M resistor
may be decrcased to 2.2 M2,

Height

{ Vertical
Hold

Toz2
yoal

F:g 3.—R.F. Unit—audio end. Note

* position of MR2 noise-limiter whose load resistor may be

3.3 M2 in place of the 4.7 M when valve-limiter is fitted.

Oxidised pins are also a prime source of fading
and poor contrast, and the Z77 valves concerned

should have their pins thoroughly cleaned to obviate ~

this trouble. Care must be exercised in removing
and replacing screening cans as the coiled spring in
the top of each can will " nip ™ off the top of these
small valves quite easily. The other troubles which
beset these receivers are. mostly tube . defects,
which can be, faint and blurred picture (low emission),
cathode to heater leak, cathode to grid short. The
first can sometimes be helped by re-activation, the
second by a separate 12 volt transformer, the heaters
place being taken in the heater chain by a resistor
of 4002 10 watts, or by adjustment on the mains
selector panel. This is obviously for A.C. mains
only. Adjustment on the panel may causc loss of

© width,

The-third fault may often be cleared by holding the
bulb of the tube downwards and smartly tapping
the rear of the base, best done by leaving the tube
in the set where the bulb is protected and leaning
the set forward. As this may result in an O.C.
heater it should only be a “ last resort > operation.
A heater is less likely 1o break if it is still warm.

The next model in this series will be the wvery
popular Pye B.18T and all its near relatives.

New Relay Cable

THE proposed introduction of supplementary

television programmes has presented a niumber
of problems to wire relaying companies. Much work
has already been done in distributing the single pro-
gramme al present available and additional pro-
-grammes could follow the established practice, by
using a different carrier frequency. This, however,
would necessitate the provision of variable tuning
facilities in each subscriber viewing unit.

British Insulated Callender's Cables Ltd, have
developed a new range of precision cables in which the
cross-talk interaction has been reduced to a remark-
ably low level. Using these cables, British Relay
Wireless and Television Ltd. have engineered a

television relay system capable of distributing a tele-
vision programme on each pair of a screened quad
cable at a common carrier frequency, thus reducing
the subscriber’s selective apparatus to a simple switch.

The network, now being erected to serve the area of
South-east London, comprises two screened quads
which between them provide four vision channels on a
common carrier frequency and five audio channels,
the fifth audio channel being the circuit provide d

etween the screens of the two cables.

Polythene is used for the insulation, filling, belting
and sheathing” of these precision squ'lds which have
plain copper conductors and a lapped copper tape
screen. A feature of this new range is that the three
larger cables, intended for the main distribution
network of a system, have the same characteristic
impedance.

kN
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Frame Synchronisation from Mains

AN EXPERIMENTAL CIRCUIT By G. L Jepson

METHOD is described of synchronising the wvalue of R1, the network gives up to a theoretical
frame timebase oscillator of 'a television maximum phase shift of 180 degrees, and in practice

- receiver with the 50 cfs A.C. mains. Theugh not much less. If this be inadequate for the purpose,
postulated mainly as an academic curiosity, the however; the leads to the primary winding of the
method has possibilities in fringe areas, and it has transformer can be reversed, and nearly 180 degrees
been used experimentally with success. The time- of phase control in the opposite direction will be
base switching waveform, which is incorporated in obtainable. In either case, the resultant voltage vector

the modulation waveform of the television trans- has constant amplitude. The purpose of the cathode
mission, is easily lost periodically during temporary follower V1A is to present a constant high impedance

fade-outs and even at times when the picture remains to the phase control network, thus preventing its

quite presentable. Except where *“ fly-wheel ” circuits  functioning being upset by the circuits to follow.

are employed, the slipping of frames occurs—a distrac- .

ting phenomenon well known 1o fringe arza viewers. Squaring

The BBC television transmissions are synchronised It remains to adapt the phase-controlled 50c¢/s re-

ultimately to the 50 c¢/s mains. Fortunately, Great petition rate, which is taken off the cathode of V1A, for

Britain is blessed with an electricily supply grid system  gyijtable presentation to the frame timebase oscillator.

with an almost nationwide coverage, and a definite It would not be satisfactory simply to utilise the raw

phagse relationship must exist between all supplies gine wave, because ™ jitter * would arise due to firing

taken from this grid. However, the:receiver supply- occurring at an indefinite point in the cycle. Moreover,

might be connected between the neutral conductor the cycle lasts much longer than the time allocated

and any one of the three live phases which are spaced for frame sync signals and post-sync frame suppres-

120 degrees apart in time phase in the eleclricity sion. Hence, the sine wave is squared and differen-

supply, and further phase shift can be introduced by tjated in order to produce pulses of duration within

consumers’ reactive loads. The method now described, the prescribed limits. The squaring is carried out,

therefore, necessitates the use of a phase-shifting either by purely overloading an amplifier with too

K o] ! ! : an < .

network, as shown below. . great_an input amplitude, or with the aid of the
circuit shown, which effectively {unctions in a
The Circuit similar manner and which was designed as a general

Use is made of the earthed centre-tapped secondary purpose squaring circuit. The negative swing of the
winding of a tramformur This could be the existing sine wave input rapidly runs through-the grid base
H.T. transformer in an “ A.C. only ” receiver. From of V2 and shuts the valve off, causing the anode to
one of the outer (live) terminals of this winding, a rise sharply to H.T. potential. The pesitive swing of
capacitor Cl is connected in series with a vauable the input is shorted by grid current flowing through
resistor R to the other outer terminal. The required R2, and V2 is rapidly made to conduct, with a-con-
phase—controlled 50 c/s sine waveform is taken from sequent rapid fall in anode vollage. Accordingly,

the junction of C1 and R1. By suitable control of the  the circuit features are designed to satisfy the con-

HT+

Reversing
Switch Controf

7o

£780

—
100K
— S
= HT— = HT—
On the left is the phasing network, feeding the pulse forming circuit. : f’
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ditions for efficient squaring. These are : (1) Short
grid-base video voltage amplifying valve, (2) Large

grid self-bias resistance but total grid-to-cathode path
not greatly to exceed one mégohm, and (3) Large
value of anode load resistance to ensure good anode
“ bottoming,” bearing in mind the conflicting require-
ment that this value should not be too large, because
its self capacitance must be kept down in order to
accommodaltce a large bandwidth, since the rectangular
waveform generated may be analysed as a fundamental
sine wave which is rich in harmonitc components up
to a high order. The grid resistor R3 may require to
be shunted by a capacitor of a few micro-microfarads
for high-frequency compensation of the input capaci-
tance of V3. The valve V3 represents a further stage
of squaring similar to V2, and an order of magnitude
in risc time reduction is obtamed again at this stage.
The rectangular waveform is dlﬁexentlated by a net-
work whose time conslant is short, compared with
the pulse duration. (C2 and R4 ) This gives a
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positive-going and a negative-going spike correspond-
ing to each rising edge and falling edge, respectively.
It must be borne in mind that sufficient spike duration
and amplitude must be preserved, by suitable choice
of C2 and R4, fully to re-set the particular oscillalor
to be triggered. The spike of sizgn nol required, to-
gether with any undesired overswing in the wanted
spike, may be shorted out by a diode, Though the
cathode follower VIB may not be essential in some
cases, depending on the nature of the input circuit
to the oscillator, it is generally desirable for over-
coming loading problems. The connection generally
existing from sync separator to the oscillator must
be broken, and the signal now described is fed to
the oscillator.

By the system described, it is not possible to obtain
interlacing of atternate frames as is intended normally,
unless some device is available to simulate the con-
ditions obtaining at the end of alternate odd and even
frames in the television wavelorm.

ad Non-linear Resistive flement

A DESCRIPTION OF THE METROSIL AND SOME OF TS USES
By Gordon J. King, AMIPRE.

HE answer to a reader’s query published in the
May issue of PrRAcTiCAL TELEVISION referred
to Metrosil, which is an element possessing

a non-linear volt-ampere characteristic, produced by
Metropolitan-Vickers Electrical Co. Led. (not Stand-
ard Telephones as originatly mentioned).

In view of the interest evidenced so far as Metrosil
for television application is concerned, it is felt that
a short article in this connection would be of general
interest to constructors and experimenters,

The Properties of Metrosil

For general use Metrosil takes the form of either
a round or square rod, or a disc, and from the compo-
sition aspect appears very similar to that of an
ordinary carbon resistor. As opposed to an ordinary
resistor, however, which follows faithfully Ohm's
law, the current in the Metrosil can be made to rise
approximately 20 times simply by doubling the
voltage across it ; and furthér, by trebling the applied
voltage the curtent increases by approximately one
hundred times. This pxopuly ol Metrosil is shown
in graphical form by Fig. 1, and can be expressed
mathemalically as 1 = KEd~whcxe Iis the current,
E the applied voliage, and K and a are constants.

The value of K depends mainly on the physical

[
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1.—A graph showing the non-linear voli-ampere
property of Metrosil.

Fig.

characteristics of the element, while a is mainly
dependent on its make-up. A normal Melrosil
element-has a value a of 4 or 5, which means that the
current in the element varies as the fourth or fifth
power of the applied voltage. (R.W. Sillars, *“ Metro-
sil 7 “The Metropolitan-Vickers Gazette,” July,
1944.)

Applications

Before proceeding it should be mentioned that, as
opposed to a Thermistor, a Metrosil is -primarily a
voltage operated device and for normal appllcat(on
use is not so frequently made of its inherent negative
temperature-coeflicient, although in certain circuits
it may be desirable to allow this characteristic to
compensate for the positive temperature-coefficient

| HIT+ Line
Line i
Output j 72 Line
Der/ectmy

g
Transform’r | D4
S S

N

Coils

EHT éo Tupe
A

EHT
= Smoothing
S T Capacitor

Chassis

Matrosil S

77
Z

Fig. 2.—Showing how Mectrosil ean be used to enhance
E.H.T. regulation,




160 PRACTICAL

TELEVISION September, 1954

of a copper coil which might also be included in the
netwerk.

A typical application for Metrosil in a television
set is shown in Fig. 2. Here the element will be seen
{0 occupy the position of a bleeder resistor in the
E.H.T. system. 1t does, in fact, load the E H.T.
system to a varying degree, but the actual magnitude
of loading depends on the voltage. If, for instance,
the voltage tends to rise as a result of a reduction
in beam current—due to the overall brightness level

Line
ey -I- Output -

200v. HT+ Line

1 4
i
00/ pF Transformr 3 7o Line
gl Def/ect/ng
i~ I 0ils
| -
Metrosi/ i
i EHT.
_ Rectifier
+-ve Heater
Soosted
First Anode ’
Potential ! ”
i H
Line
Jo
Output EHT Rectifier

Velve Anode
Fig. 3.—Circuit showing hew Metrosil can be uvsed
" to obtain a boosted first anede potential.

of the picture falling—the voltage across the Metrosil
will also rise, and as a consequence it will pass more
current. Thls rise in E.H.T. current will, therefore,
counteract the rise in voltage, and in this-way main-
tain a fairly even E.H.T. loading, irrespective of
beam current. -The same effect wnll of eour se, occur
should the picture becomé bng,hter and the E H.T.
voltage have a tendency to fall. 1t can be clearly
seen, therefore, how a consndelably enhanced E.H.T.
legulanon can be dchieved’ in_certain: circuits by-the
non-linear volt- -ampere characteristic of a Metrosil
elément.

H.T. Boost ‘

Another application of this ver satile element is
an aid to obtaining a first anode potential for a
tetrode picture-tube. A potential here in the region
of 300 volts or, mere is desirable to provide optimum
focus, and in certain sets 200 to 250 volts represenis
the maximum D.C. voltage available.

A suitable pulse voltage can often be found on one
of the inductive components associated with the line
timebase. This voltage can be rectified by a Metrosil
and used quite successfully as a first anode potential.
Fig. 3 shows a typical circuit of this arrangement in
which the pulse voltage.is picked up from a tapping
on the line output transformer. . This produces about
200 volts above the H.T. line potential across Cl.

It is -often possible to obtain a pulse-petential of
suitable magnitude from the . blocking oscillator
transformer or from a feedback winding on the line
output transformer, while in certain cases the voltage
which is developed across the line'deflecting coils can
be used. In all cases, however, the revalent voltdge
is in the form of a pulse which is dcveloped in ‘the
line output stage during the lire fAlyback.’. (Gerdon J.’
King, * Energy From the Line Flyback,” PracTICAL
TELEVISION, September, 1951.)

Pulse- voltage rectification takes place mamly owmg

1o the relatively low A.C. impedance, as opposed to
D.C. resistance, of Metrosil. This characteristic can
also be used to advantage in the cathode circuit ef
a video amplifier valve. Fig. 4 shows such a circuit
in which the Metrosil acts quite successfully as a
bias resistor, but owing to its low A.C. impedance it
tends to prevent the feedback of inverse video

voltages. It can, therefore, be compared in operation
) =1 P CHTF
Picture = L
signaf v/ - Picture-Tube
from m———— and
Detector ~ - Sync. Sep.
_— L7 -
Cots Video
s Amplifier
S Metrosil
Chassis

Fig. 4.—A Metrosil in the cathode circuit of a video
amplifier assists in maintaining a linear response.

to a bias resistor by-passed by an infinitely large
value capacitor to minimise attenuation at the low
video frequencies.

In conclusion it should be mentioned that the
three briefly described Metrasil applications must not
be considered exhaustive. For in the field of elec-
tronics generaly it has hosts of applications, some
of which it is hoped may now appear obvious to the
experimenter.

Books Received

British
8 pp. small quarto,

Decibel Tables, Power and Voltage Ratios.
Seund Recording Association ;
paper covers ; 1s. 2d.

THIS pamphlet is a reprint from the tables which
appeared in official journal of the British
Sound Recording Association.

‘“ The Oscilloscope At Work,”” by A. Haas and R. W,
Hallows, M.A.(Cantab.), M.I.LE.E. Published on
June 16th 1954, at 15s. 0d. (postage 6d.) for ‘“ Wire-
less World *” by Hiffe and Sons Ltd. Size 87in. x 54in.
172 pages. 102 diagrams and 217 oscillograms.

IST of Contents: Preface by R. W. Hallows—
General Characteristics—Investigating Electrical
Magnitudes—Audio-Frequency Amplifiers—Radio—
Frequency Amplifiers—Oscillators—Rectifiers and
Detectors—Madulators—Phase-Changing and Wave-
Shaping Circuits—Oscilloscope Operating Froubles—
The Television Receiver—Improvements and .Addi-
tions—Index.
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THE CAUSES OF COMMON FAULTS, AND
METHODS OF CORRECTION
By Gordon J. King, AM.IPRE.

(Continued from page 112, August issue.)

HE defects described last month are also
influenced by the Miller effect. We can
clearly realise, therefore, that disturbed

wiring will almost certainly impair the efficiency of the
vision section as a whole. Due to the Miller effect,
an alteration in electrode potentials of associated
valves, especially the grid-bias potential, will also tend
indirectly 1o alter the magnitude of capacitances
reflected across the tuned circuits, apart from reducing
the stage gain as a direct cause.

A dim picture as a result of low-vision channel
sensitivity is frequently accompanied by impaired
synchronising performance, particularly so far as
line synchronising is concerned, the line-hold gener-
ally being very critical, often with the top of the
picture wobbling to and fro as though affected by a
strong breeze (see also ™ Synchronising Defects ).

The contrast contro! undcer such conditions is nearly --

always set at maximum and, in an endeavour to
obtain a brighter picture, the brightness control is
generally much too far advanced, thereby bringing
into display the framc flyback lines.

Check Aerial System

It is of extreme importance to remember that an
inadequate aerial signal is liable to provoke synony-
mous symptoms in this respect, coupled with, perhaps,
excessive picture *‘ noise.” “ Noise,” in this sensc,
meaning the grain effect displayed over the entire
background of the dim picture. Little assistance is
generally yielded by the use of an aerial pre-amplifier
in such a case, for such an inclusion would, most
likely, magnify the picturc ** noise ”* to an extent that
would make it necessary to operate the set with a less
advanced setfing of contrast-anyway, and no marked
improvement would, therefore, be achicved.

The only really worthwhile solution here lies in
experimenting with the aerial system itself in an
endeavour to acquire an enhanced signal pick-up.
It is advisable to consider the receiving aerial system
as the weakest link in the transmitting receiving chain,
and for this reason, particularly in so-called fringe
areas of low signal to interference ratio, the aerial
MUST receive extra special attention. The use of
multi-element arrays connected to the receiver through
high-quality low-loss feeder are factors absolutely
essential for good fringe area reception.

For the sake of a good picture it is much better to
spend a few extra pounds on a good quality, high-
gain aerial system than attempting to strengthen a
poor signal from an aerial of dubious characteristics
by hopefully adding a high-gain pre-amplifier. This
was recently illustrated to the author when asked to
advise on an interference-frec system 60-odd miles
from the Midland Channel 4 transmitter in the low-
lying cenire of the interference-infested City of

Oxford.  Aerials of mediocre gain were experi-
mented with, together with pre-amplifiers and filters.
Success was at last achieved—negligible interference
on a large screen projection receiver and a feeder
signal in the region of 150 microvolts—by using,
without a pre-amplifier, a double four-element array,
providing a vision gain of approximately 14 db.

over a standard dipofe., The photograph at Fig. 59,

shows the J-Beam array positioned on the main
chimney stack of the well-known Union Society.

Ghosts g

In difficult cases, sspecially in towns and hilly
country, the position of the array for optimum signal
pick-up and minimum interference may be extremely
critical. Plenty of time should be devoted to the
siting of the aerial, and the employment of a simple
field type telephonn system (ex-Government) between
viewer and aerial rigger provides speedy assistance in
orienting the array for maximum signal and minimum
interference.

Fig. 59 —This type of double four-element aerial
system is often essential for good pictures in fringe areas.
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In areas where ghost interference is troublesome
the telephone represents an invaluable helpmate.
Although it is not intended to dwell too long over
aerial installation problems at this stage, it weuld be
worth mentioning that in areas exhibiting.standing-
wave conditions (resulting in ghost interference). the
precise position of the array may be even more critical.
Moving the aerial from one corner of the chimney-
stack to another corner of the same stack, for instance,
may make the ditference between a good picture and
a very poor picture, or, in certain cases, no picture at
all!  Moreover, a good picture may be obtained
when the aerial is mounted below the maximum
ayailable. height.  Buildings can be successfully
used. as screens to minimise ghosting and interference
of the impulsive kind, including car interference.

Check R.F./LF. Decoupling and Coupling

A fall-off in efficiency or the total collapse of a
decoupling or coupling capacitor associated with the
vision stage is another possibility that must receive
due attention. Faults of this nature are liable to
prove responsible if, for instance, the symptom
{reduced sensitivity) was sudden. If sound velume
is also affected the first two or three stages which are
common to both sound and vision must be suspected.
The sudden development of a defect in the aerial
system has also been known to provoke the same
symptom. -

Suspect the Picture-tube

From the picture-tube viewpoint a dim picture is,
in most cases, caused by a worn-out tube. This
condition is evidenced by the following:” (1) a
maximum setting of contrast may not be necessary ;
(2) if an advanced setting of contrast andjor bright-
ness is used the picture may tend to resolve in nega-
tive form ; (3) the picture may possess poor definition
and bad focus, even though an optimum focus point
is available on the focus control ; (4) the contrast
ratio (ratio between black and white) may tend to be
reduced, and the peak-white content of the picture
will almost certainly be limited. N

oY ' Prcture — tube

yo

10KN

Boost
voltage

Mains

Fig. 60.—A picture-tube reactivatiﬁg circuit,

A receiver exhibiting the above symptoms will, with
little doubt, respond to a new picture-tube. There
are various delects that can occur in a tube to impair
its light-emitting efficiency. Low emission is one of
the more common causes ; ard in this respect the
heater deteriorates with age to result in a reduction of
electrons that it produces for a given heater current,

Sometimes low emission is caused by an internal
short-gircuit in the heater'itself so that only a portion
of it contributes towards producing electrons.

Fluorescent screen deterioration is another factor
that reduces its light-producing efficiency. This may
be caused by negative ionic bombardment destroying
the fluorescing quality of the screen phosphors evenly,
or the cffect may be aggravated towards the centre
of the screen, to give rise to the well-known symptom
of an ion-burn.

Insufficient vacuum can also impair the operating
efficiency of a picture-tube, though the accompanying
symptom here may not be so much a dim picture
as a picture lacking in definition plus poor focus.
This is sometimes caused by a flaw during manu-
facture, though it does often develop with use,
particularly if the tube is overrun or if the tub:z
has been used for any length of time with the ion-trap

“magnet incorrectly adjusted.

From the emission aspect there are several pallia-
tive measures that can be adopted in an endeavour
lo revive or reactivate a faulty picture-tube and there-
by endow it with a further lease of useful life. Essen-
tially, each method is centred ‘on overrunning the
heater by 25 per cent. or 50 per cent. It must be
stressed, however, that success in a given case is by
no means certain, and for this reason the attempt
should be made only on obviously worn-out tubes, for
it is possible, of course, that the -process of con-
siderably overrunning the heater may render a weak
tube completely inoperative. )

One method which does work, provided the tube
heater can stand the strain, is by permanently over-
running the heater by connecting it to a higher voltage
source, derived either from a separate transformer, or
picking up a low tension voltage from another part
of the set. A two-volt tube heater, for instance, can be
energised from a four-volt or 6.3-volt valve heater
line with a suitable series resistance. For the sake of
the heater life the applied boost voltage should not
exceed 15 per cent. to 25 per cent. of normal.

Another method which does not necessitate a
permanent overrun, is to overrun the heater by 25
per cent. or more for a period depending on how
rapidly the heater responds 1o treatment. This
should be done with all other electrodes disconnected,
and the process should be continued for not longer
than, say, five minutes at a time, after which the tube
should be reconnected to the set when the success or
otherwise of the operation can be observed. If the
operation is not wholly successful the first time, it is
quite in order.to repeat it.

Certain tubes may not respond to this treatment at
all, and in order to determine as quickly as possible
by a less hit-and-miss method whether or not the
operation is going 10 succeed, the tube grid electrode
can be wired as an electron collector (anode) and the
heater emission measured. The general circuit arrange-
ment is shown in Fig. 60, and as will be seen a positive
potential with respect to cathode is applied to the grid
electrode through a 10,000-ohm limiting resistor and
a microammeter.
derived D.C. potential of similar magnitude can be
used for this purpose, whilst the boosted heater
voltage can be picked-up from any convenient sotrce
as already described.

The reading on the microammeter can be taken as
an indication of heater emission, which will be seen

( Continued on page 165)

A 120-volt battery, or a mains .

b
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Llsed ’Vﬁ?da C.R.M. 123 cathode heater short aluminized.
Complete with rubber mask &lac P.M. focus unit. scan rcoils,
low line, low frame and frame o.p. trans.. £5.10.0. P. & P. 7/G.

Used Mazda 12in, C.R, Tube 121. 121A heater cathode short.
£3.9.6 P. & P. 7/6 Guaranteed 3 months.

Used Mazda 9in. C.R. Tube, heater cathode short, C.R.¥{. 91.
92 & 92A. Guaranteed 3 months. 37/6. /8.
Most of the above 9in with ion burn 2,/6 P ‘& . 78.

USED Mullard 12in. with ion burn 50/-, P. & P. 7/6.

Line and ELT. Transformer, 9K VA using lerocart core complete
with buil line and wldth ‘control. Mounted on Ah chassis.
Overall size 4%in. x 1jin., EY5l Rec. winding. P. . 216, 27/8.

Scan coils, low line, low frame, complete thh frame o.p. trans. to
match above line and E.H.T.. 27/6: P.& P. 2/6.

Heater Transformer, Pri. 230-250
&§/-. P. & P. each V-

v. 8v. 1t amp.. 6/-; 2 V. 21 amp.

Completely built Signal
Generator, Coverage
120 Kc's=320 Kc/s.. 300 Ke/s-
0 Kc's.. 900 Ke/s.-2.75
M(‘I& 2.75 Mc/s.-8.5 Mcels.,
8.5 Mc’s.-256 Mc's., 17 Mce/s.-
50  Mefs.,, 255 -Mco/s.-
75 Mc/s. Metal case 10 x
6¥ x 4!in. Size of scale
6 x 3tin., 2 valves and
rectifier. A.C. mains 230-
250 v. Internal modulation
of 400 e.p.s. to a demth of
30 per cent., modulated
or unmodulated, R.F. out-
put continuously variable
100 milli volts. W, ana
mod. switch, variable A.TF.
output and moving coil
output  meter.
crackle finished case "md \vmte panel. £4. IQ 6. or 34/- deposit and
3 monthly payments 25/-. P. & P. 4/- extra.

PFattern Generator, 40 70 Me/s. direet cahhramon checks frame
and line time base. frequency and linearity, vision channel align-
ment, sound channel and sound rejection circuits, and vision
channel band width. Silver plated coils, black crackle fimished
case. 10 x 63 x 43 in. and white [ront panel. ~A.C.mains 200/250 volts.
This instrument will align any T.V. receiver. Cash price £3.19.6
or 29/~ deposit and 3 monthly payments of £1. P. & P. 4/- exira.

€.\ ('mn‘ortor fm‘ the new commercial stations complete with
2 alves. cy : can be set to any channel within the 136-198

5

Mc's. band. LF.:
desnoned 0 work between 42-63 Mc/s.
normal T.V. set. Inpul : arranged for
ieeder can be used with Slll’ht reduction in R.F, gain. Circuit EF80
as local oscillator. ECC8L as R.F. amplifier and mixer. The gain
of the first stage. groundcd gmd R.F. amplifier 10 db. Required
power supply of 200 v. D.C. at 256 mA., 6.3 v. A. C. at 0.6 amp. Input
filter ensuring complete 1reed0m from unwanted signals. 2 simple
adjustments only. £2.10.0. P. & P. 2/6.

Line & EJLT. transformer. 9KV. ferocart core. EY 51 heater
winding, complete with scan coils and frame output transformer,
and line and width control. P. & P. 3/-. £2.5.0.

TV, Filter in lightly tinted perspex size 13} x 11 x 3'16in., 4/6.
Meinl roctlﬁor 250 v. 250 mA., 12/6. Used metal rectifier 250 v.
150 mA., 6/6

2. and A.'l.\. energised Biin. Speaker, field coil 175 ohms.
Reqmrezs mlr;xmum 150 mA to energise maximum current 250 mA
P& P2~ 916,

YValve Holders, moulded octal MazdzN and loctal. 7d. each. Paxolin
octat. Mazda and loctal. 4d. each. Moulded B7G, B8A and B9A, 7d.
each. B79 moulded with sm‘eening can, 176 each -

Combined 12in, Mask and Eseuicheon in llf,h(,lV tinted perspex.

New aspect, edged in brown. Fits on iront of cabinet. 12/6.

As above for 15in. Lube. 17/6.

Frame Oscillator Bloeking Trans.. 4'8.

Smoothing Choke, 250 mA. 5 henry, 8/6 |

250 mA., 8 henry, 8/6.

£.M. Focus Unit for anv 9 or 12in. tube except Mazda 12in. with

Vernice adjustment. 15/-.. P.M Foeus Unit for Mazda. 12in. with

Vernier adjustment, i7/6. Wide Angle .3 Focus Unils Vernier

adj., state tube. 25/-.

¥nergised Foeal Coll, low resistance mounting bracket, 17/6.

1on Traps for Mullard or English Electric tubes. 5/- posc maid.

T V. Coils, moulded former n cored. wound for rewinding
ses only. Ali-can 1§in. x .. 1/- each ; 2iron-cores Ali-can.

in., 1/8 each.

Dubilier .011 10kV. working 3/6.

Csidon 5 channel T.V. tuner 12/6 post paid.

Where cost andspaciing charge is not stated. please add 1/8 1.7) 0 10/-,
2~ up o £1 and 2/6 up to £2. All enguiries S.A.K. Lists 5d. each.

D. COHEN

RADIO AND TELEVISION COMPONENTS
23, HIGH STREET, ACTON, W.3.

(Opposite Granada Cil\(‘n\n)

will work into any existing T.V. receiver
Sensitivity 10 Mu/v with any
300 ohm feeder. 80 ohm

250 mA., 10 henry, 10/6 :

HIGH SPEED
SOLDERING

Alternative
Types

Alternative Types

——— IS
Lt
TYPE 32
TYPE 44
: <V .
TYPE 42 'ﬁ
TYPE 7t

TYPE 81

TRIGGER FEED SOLDERGUN

Type No 51 is designed specially for
all assembly operations. Solder is fed
automatically with trigger-action-and-
two reels are supplied —oné 15 ft.
acid-cored and one I5 ft. resin-cored.

Unbeatable {rom every point of view,
ideal for continuous use and well able
to w1thstand hard workshop treatment. Features include
rapld constant localised heat— solid sturdy construction
—low current consumption — perfect balance — absolute
dependability. A type and bit for every purpose {rom fine
instrument to heavy industrial work, Each tool includzs
5 feet tough rubber 3-core cable,

Obtainable from all leading tool merchants and factors.
Fully descriptive Brochure free on request.

WOLF ELECTRIC TOOLS LIMITED
PIONEER WORKS + MANGER LANE + LONDON W.5
Telephone: PERIVALE 5631/4
Branches: Birmingham Manchester Leeds Bristol Newcastle Glasgow
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B \B.I. CONDENSERS FOR BUILDING T.R.F.
' Waxed Carton type with Flexible ET
OFFER THESE . Rk OR SUPERHET
4 MFD. 500v. DE ... 1/8 each
o, 4X 4 MFD. 500v. DG ... 8/4 each
VA LVES J.B. DILECON CONDENSER
A small inexpensive solid dielectric
condenser which may be retjed npon
o to give lusting service. Fronb arca
inelling sweep  wvanes, 1iY X
GUARANTEED NEW AND BO XED B
. Cat. No. Capacity Price
3006 KIDINY 3/10
0Z4 8/-'6F13 131/6)80 8/6/CL33 11/6 DH73M  §/- 0003 3/10
FASGT  8/85F14 31/6]807 33lcvl 1/- TP22 9/- L0003 3/10 THIS 1§ THE MOST POPULAR
147 /6 666G €/8/3D2 2/5{B1148 2/- U3 - 2003 0003 3/10 CABINET ON SALE TODAY.
;tzfxf ,?/é 2?)% ?ﬂ g;;f) f/; %E;’gl }}./é 11%//6_ 3003 00075 a6 Complete with drilled chassis, dial,
185 76 615GT  5/6(956 3/6ECH2  10)6 UAT42 1z/8| | BUILD THIS PORTABLE RADIO | hack plate, poiuter. dial drive and
1494 718 6I3M 6/6loD2 3/-|ECHS5 13/-UBH1L /8 Ao 7 I_FOR“?ignls, — " dram, vte. Price 87/6. Post 2/-.
145 'R, & 900 My 7 TBC4L A Ureniy lagra; and poin O POl
Tt Z’,g,gﬁﬂi glﬁ gooé . gL ggflso 1111'/(3 5§H42 i%fg wiring  fustrictior Full Jist of LOUDSPEAKER
3 10,-'6K7M, /910004 6/-|[ECLS0  11/6IUF41 12/~ components, ete., available, Price 2/ CABINETS
uBVSE |, 89 SKIGT  6/6/9006 6/-|EF36 6/6 BE39 86 . . . . )
‘,}\ 5 51_ KRG 8/8]10F9 11 BPL 10/-'EB" 2/6 se is Available in the tollowing
- GKAGT  B/8HLOLDIL  11/-|EF80 11/6/E: 7/6 active eolours.
'squ,\m 9. GRAGT  9/-|I2A6 8j9(Ezs0  11-ECoe 59| | @ Licard Grey @ Marmon @ Bhie
305 10/8 6J6 8/8|12AU7 8/-|EM31 B/-ECS)L 15/- © Brown and (~<)l|\|)!ete \\'}th facia
3D 6 Bl BL6(G 9/-| 1247 9/6| YL 9/-lEF36 6/6 board and removable insert in the lid
44 8/6 BLTM T8 12BAG 11761 Y51 13/6] ‘SP61 3/9 for frame aerial. Can be purchased
#V4 8/- 6N7 7/6|1208 8/-|EZAL 11/-/EK32 8. | | for36/8cach.
401 8- (,]) 26 10/-{12H5 5/-[HD11  10/~'8P4l 3/6 Dial to suit L3 each.
42 8/-6Q7 o ogl-l12d5 6/-{HG3 719 BEs0 6/- ALL ¢
50 8/6, GQA U 9112KT 9/ H30 8/-'BY50 Syt 8/- mgé’,‘{“{é’é‘g lg;% AR‘K‘&LYBE
5Y3G s/- 68G7 7/8[12K8GT  8/-|HL23DD  8j- EA50 2/-
573 8/8/68H7 6/-11290G7 | '5/6KT2 5/- VR116 4/~
HZAG §8,63J76T  8/8{129A7 5/8/K-T74 8/~ DDL4 4/-
6A7 9/8 68K T 672/ 1287 7/6|PX25 15/-'BF8 8/
BABG 9/8'G8LT 8- 198CT 716K T76 10/- EF54 7/
FW4 500 9/98NNTOT 9| 198KT 6/8|KTHL 10/6 VR103/50  9/-
BAC 6/8 (HQ7 9/-[1u8R7 J/8|KTWEL  7/8 VRIAN/30 9/ Available for 6}in. and 8in. kpeakcr
6AGS 718,68 8| 123047 8/6|KT7Z4t  6/- BL32 3/- hed walnut fipish. A
GAKS 5 8/6|12Q7 8/ K P26 6/6 111 6/- cabinet, at quarter of
GALD 1= GV 776[20D ¢ 10/6{LN30Y  11/8 VPU3 8/- . Price }in. Type
HAMG T8 6VEGT viel2om 11/8|MH4 5/8VUR0 g8 tabinet, 15/6 each.
GATG 6 8/-[20L1 1/8MY PEN 5/ VUL 3/ Price 8in. T'ype Cabinel, 18/8 each.
GAMS 7 N7 1/8[VUI0A /8 .
8B3G 3/8 WIRE-WOUND RESISTORS
GBES /8| PEN6 8/6 Available in the following valnes:
G4 /=l PEN220A 16/- ng, Jo0Q, 1500, 2WQ,
BCSGT 8/6;P1L33 16/- 1, H00Q. 1,0008, 1.3008,
56 8/8| 21HU 18)-|PL8I 114 3000, 3.306Q, 3,000,
(] B/6[35 LG 8/9|PL82 11/6 X7 11/& 10000, Tolerance +-—
603 8/-[35A5 8/8/PL&3 13/« V63 8/- Ratings, watt, 1/- e
(3373 8/6[3524¢1T B/6PYR2 1}/ o RRe 10 wast, 1/3 ea. [5 watt, 19 e
6F1 8/€/50L6GT  8/8|PYRO 11/6/BARRETT
SEGE 86| ATP4 B/8IPYRL 1176 Type 1504 POCKET TEST METER 1L AMENTATRANSEOREER
oy 10| AC5P BN B8[QP21 78latias 48] | Ea-Gos. robust conetrie vy, HIERD o
- tions, two rtange. (15 o "")‘::‘IU,:.,I ol f v
vaits anit 0230 v D.C. DT A 7/8 euch
v 19/6 each a A
AERIAL RODS CHOKES L 4d. each| M :‘{;;‘X\,“;Lr;““‘ o . ¥
Copper Plated Tobular ¥ 23 O as Labrljer nitrogel conden- Pentode Ontput Trans-
Rods 12" long g each | R WU w00 2mhl 550 v. D.C. 5)- eash| CRURE P L 29 vah
Will Plug into ane another 1 make el - 6~ vach ndenser,  Type
any tength Rod Aerinls, aa b I TPE, 108 mid. 450 . MAINS DRO!’PERS
Relyanee 10H, 200q, v -.- 4/ each| Dubilier. Type HY 71228,
TELEROD AERIALS 90 M/A. Clap Con- Goulmans [Viu. Speaker, 13300 with 5 taps 2/8 each
Indoor TV Aerials Con- struction 5 €3 each wilh ontput transformer 28/8 each| 945Q Dropper with
piele  with  Co-Axiui Less ontput transformer... 25/« cach tapy oo 2/8 each
Lead for Kirk-u-Shefts Relvauwes  [OH, 2000,
trequeney.  Price 206 1530 MjA. Clamp Cone
Our Price a .. 1921 each | struction e 13- ench Lo U Ds P EAKE R U N lTS

Television ;;re-amplifer by Plessey, complete
with valve (EF42) input and output sockats, leads
for H.T. and L.T. supplies, etc. 21/~ each.

STRITATERXRATEERINS

PL Drl\l' Y

Round type for pmmnal portables, 2 to 3 ohm
Neuare type 3,09, 2 to 3 obm . .
Square type 4f%, 2 to 3 ohin

Ronund type .
latest type

GOODMANS Ronnd type
LECTRONA With tr formee .
Round to 4 ubm ...

Type 6/19. 2 1o 3 oha
\\aley, nnlv L3t deep, 2 1
2o g ohm ..,

4 uhin

é Y% THE “COMPACT" TELEVISION AERIAL.
= By Antiference, Ltd., type DA, tisted at 50/-, our
3 price 19/6.

BUZZERS Relyance 5H, 250 M/3,

Hiectric Buzzers in Bake-
e Casc. Loud Tone

BALL DRIVES
Epicyclic Frietion Drive
Ratio 8—1 ..
Epieyelic Frictioy Drive
with Brass Drum. For
use with. Steeir Diai
Drive Wire

1,6 each

1/6 each

1/9 cach

200 Q. Fully Bhromled
Relyance 1OH, 306,
40 M/A. Ml\i"eLUdnm
Constraction ...
Crocodile  Clips  Very
Atrong
Bulldog Clips,
T FDE

18,3 euch

543 vach

2d. each
i Mm x4
3 lnm_,

6d. cach

Lightweight

T RL YOX BX1JI ldin. Lightweight

TERMS :

Cash with order or C.O0.D.

Postage to be added

to ordeérs as follows : 9d. up to 16/~ ; I/~ up to 20/-; 1/6 uvp
to 40/« ; 2/- up to £5. MAIL ORDER ONLY : Send éd. in stamps

for Hlus. catalogue,

- g WHEN ORDERING PLEASE QUOTE

“DEPT. PT.”

Lpﬂm mmlo SUPPLY co

/wc*ronm SQUARE, LEEDS 1..
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170 . PRACTICAL

TELEVISION September, 1954

to the range of frequencies in which he is interested.

For accurate frequency calibration it is desirable
that the -vision and sound frequencies should not
correspond (0 positions within 20 deg. of the settings
for maximum and minimum capacitance. At this
stage the constructor will find it convenient to replace
the 25 pF variable capacitor by one of lower value.

’ [

N

Aertal
socket

iy

Meter jack 7

If the range of frequencies covered by the tuning
capacitor is too limited the constructor should
reduce the value of his fixed capacitor and, if necessary,
increase the inductance of the coil, either by reducing
the spacing of the end turns or, if the inductance

>

cannot be increased sufliciently by this method, by

adding a turn.
1

N _ML\U

i [ v | Aerial
s socket
i ()

= e
6—

_H Oscilistor

| n /-
-

@_\~

- |

h R19 r

[Ss———

Underside and fop chassis layouts for the unit. Note that C6 should he insulated from the chassis. Cx was
. an esperimental condenser and is replaced by CIS. :

The writer began with a capacitor of 25 pF which
had four stator plates, For Channel 1 two of the
stator plates were removed ; for the other channefs
three of the stator plates were removed. (It is
emphasised that, if the set is to be _freqiency
calibrated. by plotting dial indication ~against the
reciprocal of the square of the frequency, in the form
of a straight-line graph, it is essential to have a
capacitor with semicircular vanes.)

It is then necessary to add a fixed capacitance in
parallel with the variable, and for this it is,convenient
to have a number of 5 pF capacilors which can be
connected in series or parallel 1o give the desired
effect. Table ! shows the values required, but
since siray capacitance is large in comparison with
the lumped capacitance which is added, and since
stray capacitance is likely to vary from set to set, the
constructor.-may have to try values which are slightly
different.

Variations

Many variations are possible; at one stage the writer
used a coil of eight turns, spaced over a length of Tin.
on a paxolin tube with a diameter of #in., for Channel
1. A fixed capacitor with a value of less than 5.pF
was required.  When the fixed capacitor was removed
the coil was suitable for Channel 2. A coil of seven
turns. with the same winding pitch, could be tuned
from S1 Mc/s 1o 56.7 Mc/s. When the spacing of the
end turns was increased the coil could be tuned from
52.3 Mc/s to 38.5 Mc/s, and was suitable for
Channel 3. A coil of six turns was suitable for
Channel 4.

Within the limits of the experiments which the
writer has carried out the sensitivity of the second
tuned circuit does not scem to depend on the L/C
-ratio of the tuned circuit ; so far as Channe! 1 is
concerned, results seem rather better with the five-turn

(Concluded on page 184)

By T. Palmer, Grad. LEE., Assoc. BritIRE

A Versatile

September, 1954 .

A SELF-CONTAINED UNIT
WHICH MAY BE USED ALSO

AS A PATTERN GENERATOR

HE use of reaction in a TV sound unit has the
following advantages : o
(a) For a given number of valves the sensitivity

is higher. . i
(b) The sound unit can be used as a test oscillator
for tuning the R.F. stages of the vision unit. -

For this purpose it 1s desirable to have the R.F.
stages of the sound unit tuned by small variable
capacitors ; the frequency of the tuned circuit should
be between 41 and 49 Mc/s. During a transmission
the unit’is tuned to the sound frequency and the dial
indication is noted ; it is then tuned to the vision
frequency and the dial indication of the variable
capacitor is again noted. The tuning capacitor is
25 pF ; it should have semicircular vanes. The dial
readings are then plotted against 1/f2, where f is the
frequency in Mc/s of the sound and vision transmis-
sions. The two points are then joined by a straight,
line, which then serves as the calibration curve for the
range 41 to 49 Mc/s.

To prevent the reacting detector interfering with
other TV sets when reaction is turned up too high an
R.F. buffer stage is interposed between the detector
and the aerial. To help in screening the aerial from
the detector it is convenient to have the detector
tuned circuit, L2 C6, below chassis and the tuned
circuit to which the aerial is coupled above chassis ;
an SPG1 is suitable for the R.F. stage since it has a
top cap grid ; an EF50 can be used for the detector
since its grid pin is below chassis. B

The circuit for the reacting detector should be
such that the reaction control has very little cffect

Underside view of the uait, ator.

PRACTICAL TELEVISION 167

Sound Unit -

on the tuning; the scheme in which the reaction
conirol varies the voltage on the screen grid of the
detector was found to be much better than others in
which the reaction control takes the form of a
variable capacitor. .

For the output stage another EF30 was used, sincé
it happened to be available. Negative feedback was
applied from the secondary ol-the output transformer
to a resisfance R15 in the cathode circuit of V2 via R19
which serves as a volume control.

Grid Dip Meter
Once the sound unit had been frequency calibrated,

as described, a loop of one turn was added to L2 -

and this was connected to a Pye socket. A closed-
circuit jack was wired in series with the grid resistor
RI1 of V2. The unit could then be used as a grid

~dip meter when a microammeter was pligged into the

closed circuit jack. The dip was found to be quite
sharp if the external circuit under test was loosely
coupled to the Pye socket. For this application, of
course, the reaction control R9 was tuned up until
the detector started oscillating.

When it is desired to line up the vision unit of
the television set, a §{ mA meter is wired in series with
its diode load. The sound unit, used as a test oscillator,
is set to the required frequency, and the appropriate
circuit of the vision unit is adjusted to give the
maximum reading on the I mA meter.

The writer’s TV set uses a Pye 45 Mc¢/s strip, which
is quite sensitive, and a very loose coupling is sufficient,
With the sound and vision unit separated by about
6ft. a length of coaxial cable was
connected to the aerial socket of the
Pye strip, and it was found that a
crocodile clip hooked on to the
. inner conductor of the coaxial cable

at a distance of 3in. or 4in. from
the Pye socket of the sound unit,
In this application, of course, the
reaction control R9 of the sound
unit is turned up until the detector
oscillates. )

Pattern Generator

It was also found possible to
use the unit as a pattern gener-
To obtain low-frequency

served as an adequate pick up aerial’
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at this juncture to look-in at the double ion-trap
protection assembly eémployed in the new range of
Mazda picture-tubes.  Such a protective feature is
cntirely new to Mazda tubes, for in the past screen
protection has been yielded by the use of . an
aluminised screen coupled with a high vacuum.
in,the pew tetrode range, however, a unique ion-
trap gun assembly that combines “the techniques
of . -electrostatic and magnetic deflection” is also
embodied.
First Anode . Negative ions Tube

{rapped here neck
Grid .
Cathc;] —l

: J Electrons

jl only

fon—trap Final
magnet Anode

Positive fons
trepped here

hg 62. ——Hfusiratmg the electron-gun assembly as used
in the new Mazda tetrode tubes.

Before we consider the tube in detail it will probably
be desirable to get straight in our minds a few of the
associated governing factors. In the first place, it is
probably known that both positive and negative
1ons are formed in a picture-tube by the ionisation of
gas which is always present in a tube—for it is, of
course, impossible (0 achieve a perfect vacuum.

What happens in the case of a positive ion is that
the electrons in the gas atoms are displaced from their
normal positions by the high velocity beam electrons,
so that the atom splits up into positively charged ions
and free electrons. The electrons contribute to the
beam, while the positive ions, which are relatively
Jarge and slow moving compared with the high
velocity beam electrons, tend to travel away from
the - positive—towards the .cathode, which they
eventually hit, and because of their large mass
frequently cause damage in this connection.

It is thought that the negalive ions are formed by
neutral molecules of gas acquiring a negative charge
from the beam elecirons, though in some circies the
possibility that they are emitted by the tube cathode
due 10 secondary emission, when the cathode is
bombarded by positive ions, is also considered.
However, they are created, makes little difference
10 us at present, for since they are negatively charged
they are strongly attracted by a positive potential,
and therefore travel in the direction of the beam
towards the screen, but—most important—Dbecause
of their greater mass and other factors they are less
susceptible to the influence of magnetic than electro-
static fields. This means, then, that while the electron
heam s being focused and deflected magnetically
during its travel along the tube axis the 1ons continue
moving in their original direction, and converge
outwards, to strike an area of screen near its centre
(see Fig. 61), where they penetrate deeply-—since
they store more kinetic encrgy than the clectrons—

and over a period of time damage the fluorescent
screen, as already described. .

The gun assembly of the new Mazda tube is
illustrated by Fig. 62, and as will be seen the main
feature is the inclined gap between the first and final
anodes. Further, the entire gun assembly, although
formed on an axis straight within itself, is offset
slightly from the axis of the tube neck.

So far as the beam electrons and ions are concerned
the inclined gap and the difference in potential
between the two anodes acts as an electrostatic
deflector to pull the composite beam away from the
normal axis of the tube, depending on the angle of
incline, towards the inner wall of the final anode.
To bring the electrons back on to course, but leaving
the negative ions to impinge on the final anode
without causing any damage, an ion trap magnet is
used on the neck of the tube, whose field is adjusted
to counterbalance the inherent elcctrostatic field.

As an additional feature, the positive ions are also
deflected electrostatically ‘towards the negative or
lower potential gradient, and find themselves trapped
inside the first anode, where they impinge on the
inner face of this electrode without causing any
damage to the cathode.

Uncontrollable Brilliance

Recalling our recent discussion relating to piclure-
tube control circuits, it should now be evident that
the symptom of a brightly illuminated screen that
cannot be corrected or brought to a normal working
level, even when the brightness control is turned
fully anti-clockwise, means that somehow or other a
fault in the set is preventing the picture-tube grid
from falling negative with respect to cathode. Let
us get the picture more clearly in our minds by
examining the circuit used in the video amplifier,
vision interference limiter and tube control circuits,
of the G.E.C. BT6641 series receivers (to be re-
produced in the next issue).

We are well aware that the brightncss contro
and associated circuits are arranged to allow a
positive excursion of tube grid potential, relative to
chassis, from zero to a little below the positive
potential at the tube cathode. Relative 1o tube
cathode—that is, as an illustration, with the positive
terminal of a testmeter connected to cathode and
the negative terminal connected to grid—is exactly
the same as saying the grid goes less negative as the
brightness control is turned clockwise, or more
negative as the control is turned anti-clockwise.

The first test on a set exhibiting uncontrollabie
brilliance should, therefore, be that of ascertaining
whether the grid circuit is working normaily. A
voltmeter is essential for this test, and furthermore,
a tan!y sensitive instrument is desirable in order to
minimise the resistive shunting imposed on the grid
circuit by the meter.

For television work a testmeter havmg a Jensnmly
of at least 10,000 ohms per volt is cssential ; a
20,000 ohms per volt one is even better. Such inslru-
ments, providing a multitude of ranges and various

_tests, are now readily obtainable, and are certainly

much less expensive than might at first be realised.
It should be the aim of every television experimenter
and builder to acquire a versatile instrument of this
nature ; in fact, it can be safely said that very little
service work can be done without one.

(To be continued.)
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SOME HINTS FOR THOSE WHO ARE GETTING
READY FCR THE ALTERNATIVE PROGRAMMES
By Simeon Edmunds, AMTS.

OW that the frequencies on which the first two
alternative programme stations will operate
have been announced—Channel 8 (Mid-
lands), 186-191 Mc/s, and Channel 9 (London and
South Lancs), 191-196 Mc/s—much interest is being
shown in the types of aerials necessary for reception
on Band 3. Although gquestions of polarisation,
power and location of transmitters are not yet
settled, it is safe to make a number of assumptions
about the arrangement and requirements of the
receiving aerials which will be used.

Owing to the smallness of aerials, diffraction
effects, transmitter losses and other causes the service
areas of the Band 3 transmitters will be considerably
smaller than those of the present Band 1 high power
stations, and elaborate arrays will therefore be
necessary at quite moderate distances. 1t is fortunate
that their smallness at these high frequencies renders
design and construction of such aerials comparatively
casy.

Types of Aerials
Except in the case of those who are literally ** next
door 7 1o the transmitter, indoor aerials such as the

Joft type will be out of the question, and at distances

at which such an aerial provides sufficient signal
strength on Band I an “X™ or “H” type will
normally be required for Band 3. Where an ** X"
or " H ™ would be needed on Band | a multi-element
array will be required, and stacked and other elaborate
arrays will, no doubt, be common. At distances
corresponding to Band 1 fringe areas reception on
Band 3 will not normally be possible.

It follows that in some cases an indoor Band 1
and an outdoor Band 3 aerial will be in use together,
while in the majority of cases both will be of the
outdoor kind. In rare instances, where Band 1
strength 1s high, a single Band 3 aerial may prove
effective for reception of both programmes.

Ghosts

At the frequencies involved signals are much more
easily reflected from near-by objects, and the position
of the aerial in relation to them will therefore be much
more critical.  Trouble will, no doubt, be experienced
from ghosts to a greater extent than on Band 1, but
the use of the claborate arrays which will commonly
be necessary will offset this to some extent. ** Exor-
cism " will follow the same procedure as at present,
but small changes of position will have more effect.

Installation

The question of siting leads to the problem of in-
stallation, in which certain difficulties will have 1o be
cvercome. Where an outdoor Band 1 aerial is already
fitted on a fairly long mast it may beé possible to
mount the Band 3 aerial on an extension bracket or
arm, but in many cases a complete additional in-
stallation may be necessary. Much will depend on
whether the polarisation of the two acrials is m the
same plane or not.

Coniplete additional erections will present new
difficulties, especially when a shared chimney stack is
the only one on a pair of semi-detached houses, and
the occupiers of both of them require two complete
aerials.  The stupid restrictions imposed by many
local authorities may well make two-band reception
in some council houses quite impossible ; even now
it 1s quite beyond the ingenuity of the best riggers to
set up aerials in the correct direction without breaking
some petty regulation or other.

Feeders

The various feeders now in common use have far
greater losses at the higher frequencies, and many will
prove unsuitable except at very close range. Air-
spaced coaxial cable will be essential in most cases
and separate feeders for the different aerials will be
desirable. An alternative will be to use 300£2 twin
feeder with a matching unit at the receiver end. This
30042 feeder is cheaper than air-spaced coaxial, but it
must be run well clear of gutters, etc., and not fixed
down the wall as in common present-day practice,
If circumstances such as a multi-point outlet system
necessitate a single cable a filter unit will be needed
at the junction of the two aerial lines.

Feeder arrangements and terminations will depend
largely, of course, on the method of connection to the
receiver or converter, and in this the user is in the
hands of the manufacturer. For the constructor the
most efficient method would be a change-over switch
or merely the changing of plugs.

In cases of fairly high Band 3 signal strength a
single feeder could be used and the Band 3 aerial
connected to that for Band 1 by a length of feeder
used as a matching transformer. This would necessi-
tate the two aerials being close together, and if
polarisations were the same could possibly cause
trouble on Band 3 through the Band 1 aerial producing
reflections. The length of feeder for correct matching
would depend on the impedance of the Band 3 aerial,
and could be found by trial and error without much
difficulty.

Detailed Information

In the absence of more detailed information con-
cerning the nature and location of transmitters these
notes are necessarily of a general nature. Much can
be established, however, from the study of develop-
ment  elsewhere, particularly in  Canada, where
somewhat similar two-bznd conditions exist. The
experience behind the export and overseas divisions
of our larger aerial manufacturers will no doubt be of
great assistance in this respect.

T.C.C. CATALOGUE

N last month’s issue details were given of a new
coloured catalogue which has been issued by the
makers of the well-known T.C.C. condcnsers. We
are asked by T.C.C. to make it clear that this particular
cdition is not available 1o the general public, but is
for the use of manufacturers only.
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A BBC PRODUCER DISCUSSES THE ~PROBLEMS ENCOUNTERED IN TELEWSLOI\ INTERVIEWS
By S. E. Reynolds

-

OW wonderful it would be if all speakels in

H televnslon programmes. would ““say their

pieces ”’ concisely and interestingly. But lo

cxpect this is to ask too much of life. We have only

to recall how we have suflered at public functions

from speakers who lake far too long to get* (o the
- point and are then as dull as it is possible to be.

If speakers are bad in familiar surroundings how
can they be expected to do better in a television studio,
where everything is unfamiliar 2 Put yourself in the
place of somebody seeing a studio for the first time.
It appears crowded with bright lights and there are
several cameras on wheels with a disconcerting habit
ol moving about the floor without apparent reason.
Overhead there dangles a microphone at the end of
an arm called a boom. Now and again a man known
as the studio manager answers out loud a question
which was inaudible to you. There appear to be lots

of men and it is only by degrees that you learn some-
thing of their respective functions.

How in conditions such as these can you be
.expected to give a good pexfoxmance" Yet speakers
in television do not “dry up” or make foals of
themselves. Ircidentally, I have secn one man only
faint in front ol a camera and a horrible experience
it was. But, ironically enough, he happened to be the
one professxoml actor in an otherwise amateur
cast of Specialists and they, to their credit, carried
on superbly as if nothing untoward had happened

The reason why non-professional speakers perform
so well on the whole before the cameras is that, over
the years, a system has been evolved which lalgely
eliminates risks by reducing the responsibility placed
on them, The keystone of thz system is the interviewer.

Many people have told me that they consider
themselves ideal persons to becomc interviewers. |
wish them luck and then give them the following
food for thought. Since television started at Alexandra
Palace in 1936 scores of people have been tried as
interviewers. Yet 1lo-day how many successful
intcrviewers are there ? | won’t mention names, but
in my private reckoning the fingers of one hand are
sufficient to count them.

Quality

What-are the qualities required by a good inter-
viewer ? First and foremost should be the desire to
be an unobtlusive living .question mark. Let me
explain this in more detail. The ideal interviewer
must realise that he is present to enahle the person
being interviewed to get quickly to the point, and
then to develop his story logically and, if possible,
interestingly to its predestined conclusion. The
interviewer musl by every means avoid dominating
the interview and acting-as the major attraction. He
is there to serve, but he can only do this efficiently
4f he has primed himself with the full story and noted
the salient points to be emphasised. This preparation
has frequently to be done in a hurry and so a quick
and retentive memory is called for, Then there is
required an ability to ask similar questions in different
ways. [t is all right to say “ tell me ™ once or twice

in a series of i 1muwews bul to preface many questions
in this way would lead to exasperation on the part of
viewers. Again, all interviews are rehearsed. So
when the inlcrvicwer asks the question he already
knows the answer. Yet, even so, he must appear as
interested as if hearing the information for the first
time.

One golden rule for an interviewer is never to
ask a question which can be answered by a simple
“yes” or “no.” This is not always easy. It is a
happy occasion when with a suitable person he ém
say *tell me in your own words what happened ™
and feel confident that the answering statemen{ will
not call for any interference from him. The greatest
requirement of television interviewers, those necessary
evils, is that they shall have the power to assure those
they are to interview that they are in competent-and
sympathetic hands. 1 think that the best of the

-interviewers sucg’eed briliiantly, but inevitably their
. work evokes different reactions.

Each of us. has
mannerisms, some of which delight and others
infuriate, and inevilably -by repetition these become
magnified_in. the eyes of the beholders and lead to
strong views for and against particular interviewers
which, in my opinion, tend to_get out of proportion.
Only the producer. can fully appreciate the work of
the interviewer. 1 have had an interviewer criticised
adversely for “ interfering. too much ** when, in fact,
he was saving the day by * building up * somebody
who without strong help might have appeared foolish.

- By far the greatest number -of people being inter-

viewed in television programmes are not experienced
in public appearances. Often their behaviour. at
rehearsal is different from that at transmission ;

the garrulous at rehearsal becomes the tongue- “tied
in transmission, and vice versa. It is all so under-
standable, but play> havoc with that tyrant the clock.
With the garrulous in full blast it is a comfort-to the
producer to know that a discreet signal will result in
the interviewer bringing about a timely end with, it is
10 be hoped, no apparent rudeness. But, as we all
have seen, even thé best interviewers sometimes meet
their Waterloo with speakers who just will ‘not shut
up. . :
A further requirement is a good appreciation of the
technicalities of television. How, for example,
exhibits can be shown tp best advantage.

Yes, inlerviewing is a tough job, calling for rare
qualities and hard training. To repeat myself,
speakers in television do not ** dry up ™ or make fools
of themselves. For this they should, in many cases,
thank the interviewers. .

A NEW HANDBOOK

“ PRACTICAL TELEVISION EIRCUITS "
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to rise gradually as the heater responds to treatment.
When the reading has reached its ceiling the tube
should be leconnected to the normal voltage heater
supply in the set, with the other eleﬁodes
disconnected, for about 30 minutes.

1t may be COnbldulCd desirable to check the normal
heater emission before and after the operation. In
this case a microammeter reading can be taken before
and after. the reactivating process, using the normal
heater voltage for both tests. The efficacy of this
treatment is evidenced by the higher current indication
on the final test.

It is interesting to note that more than one company
markets an instrument cailed a ** Reactivator” for
the purpose of reviving worn tubes, and their methods
are somewhat similar to that just described. The
Radar instrument, . however, provides additional
fealures—such d§§a ﬁlamunt contlnulty test ; a check
for inter-electrode shorts ; an emission lcst and a
calhode-to-heaterinsulation test to over 10 megohm_s

at 100 volts. This instrument is manufactured by
Waveforms, Ltd., Radar Works, Truro Road,
London, NZZ.‘

Low E.H.T.

Low E.H.T. can also provoke thc symptom of a
dim picture by reason ol causing a reduction in the
velocity of the electron beam. We must remember,
of course, that the mtensnty of light emitted from the
fluorescent screen is dependent on the velocity at
which the beam xmpmge; on the screen. We have
already seen (see "*More About the CR.T.,”
PracTical. TELEVISION, October, 1951) that light is
emitted from the fluorescent phosphors  duc to
liberation of kinetic energy stored by the beam
electrons -by teason of their velocily, when the
eléctrons strike the screen material. The increased
brightness in the later types of tube results primarily
from the use of higher E.H.T. voltages.

At this point it must be established that the light
variation on the tube screen in sympathy with the
modulation at the tube grid or as the brightness
control is adjusted, is produced by varying beam
intensity, or beam current, as opposed to beam
velocity., .

If a reduction in E.H.T. is responsible for the dim
picture, however, it is generally found that the
optimum point of focus cannol be achieved within
the range of the ‘focus control. This is, in extreme
cases, accompanied by over-scanning both horizontally
and vertically, and the appropriate amplitude controls
are found to have small influence in reducing the
picture to the normdl size. QOver-scanning and poor
focus due to low E.H.T. occurs because the resulting
lower velocily beam is more readily influenced by the

. scanning and focusing magnetic fields.

Essentially, low E.H.T. is caused by a worn rectifier
valve or a defective E.H.T. smoothing capacitor
where one is used.- Some sets use a relatively high
value fixed resistor connected in series with the
E.H.T. output and a picture-tube anode connector.
This component sometimes tends.-to increase in value

or become completely open-circuit to creale a similar ,

symplom, particularly if—as in certain receivers—
the resistor is incorporated in the E.H.T. feed cable
or in the connector cap. in flyback E.H.T. systems
the possibility of a reduction in voltage due to

inadvertent damping across the line deflecting coils .

or line output stage must not be overlooked.

A Dirty Screen

The picture-tube screen and the implosion guard
seem to be particularly vulnerable (o the collection
of dust. In certain sets, particularly those that use
a moulded implosing screen whose contour follows |
that of the tube screen, the dust deposit is not so
casy to see, and the mistake of suspecting the picture-
tube has been made in such a case.

The diffusion of light created by the dust deposit
can sometimes be evidenced by viewing the tube face
obliguely through the guard, when a virtual image
can be observed on the inside of the implosion guard.
Cleaning the screen and associated guard cures the
apparent fault, of course, though to do this simple
operation in some sets necessitales removing the
chassis and picture-tube from the cabinet. On other
sets screen cleaning is easily catered for from the
front of the cabinet without the need of dismantling
the receiver. The Ferguson 991 series, and the
Murphy V114 are typical examples in this respect.

It would appear that dust is readily attracted to
this section of the receiver by reason of electro-static
charges existing on the tube face and on the implosion
guard. Varlous * anti-static” creams and liquids

" have been evolved for cleaning and polishing the

screen and implosion guard, the application of which,
it is claimed, tends to destroy the large electrostatic
charges which might otherwise remain for long
periods. even afier the receiver has been switched off.
A cream application specially prepared for this
purpose and marketed by Radiospares, Ltd., is
avallable from most lelevision dealers. B

Negative Screen

ions

Focusing
field

Negative Electrons
ions brought to 3
point of focus

Fig. 61.——Showing how the negative iony are little
influenced by the magnetic focusing field.

Efficient sealing between the picture-tube, the mask
and the implosion screen goes a fong way in minimising
the ingress of dust, and where a rubber mask is used,
special care should be taken to ensure that it makes
good contact with the 1mp|osxon scregn.  Certain
receivers, the G.E.C. series for instance, incorporate

an excellent dust- tight rubber mask and implosion

screen unit,

Check Setting of Ton-trap Magnet

We have already considered the possibility of a
maladjusted ion-trap magnet being responsible for a
blank screen, and with considerable detail described
the best method of establishing the precise setting
for the magnet. There is, of .course, an equatl
possibility that a dim picture may be provoked by
the same cause, and this should receive due attention
during the general process of analysing.

Although a ltot has been wrillen regarding the
general functlon of the ion trap it will be instructive
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Positively the 2 BEST T/Vs yet built -
for the Home Constructor

The STERN’S “ TELE-VIEWERS”
5 CHANNEL SUPERHET RECEIVERS -

Suitable for any transmitting channel and for which commercial adaptors
will be available,

iy %
FECT PICTURE QUALITY 1/,
_FeR ~ PERFECT FRINGE AREA RECEPTION

2 SIMPLE DIACRAMS MAKE .
N CONSTRUCTION EASY Bfrm? RECEPTION AT HALF
mﬂﬂfm/u cos7

'

This is the 127

FThe *“*WIDE-ANGLE” g TELE-VIEWER ;
TELE-VIEWER ' and can de combpletely We can supply a
) NEW 12in. C.R.T. at the
% This is the most g 7 built for eniy £28 -16-4 specially redquced price of
efhcient  large ' (Plus cost of C.R.T.) £12.19.6. (Carr. & Ins., 15,- extra.)
screen TV vyet S 6 5 - 6 5 € 1
offered to D ! The complete set of ASSEMBLY INSTRUCTIONS fer
CZEELELRES 7 lheseT/Vsare available for 5/- each. They include‘rea]]y
vf CHENGIE ! detailed PRACTICAL LAYOUTS, WIRING DATA AND
sla:&(jeégcﬁniz COMPONENT PRICE LIST. ALL COMPONENTS
16 Kv with ample ARE AVAILABLE FOR INDIVIDUAL PURCHASE. AN
Scanning power ATTRACTIVE TABLE MODEI, CABINET FOR THE
for C.RT.'s up %+ 12in. Model IS AVAILABLE FOR £6.19.6.
o 17 inch. ) .
=CAY\)T BE_CoM-
et STERN RADIO LTD.
33 0-0 109 & 115, FLEET STREET, E.C.4.
WA S0 o ‘  Tel.: CENTRAL 5812-34.

ARTHURS HAVE IT!

LARGE STOCKS OF VALVES AND C.R.T.s.

Standard frame output trans-
former

. Frame blocking osc. trans-
AVO METERS IN STOCK fOrmer ......ooccvcisveie e 4/6
Avo Maodel 7 — —_ — — — £19 10 ¢ %11{;;5181 osC.  transs
Avo Model 8 — — — — — 2310 O P ooooo : RIS 9
Electronic Test Unit — — — — 2716 0 e ecollaEomiimpedance
Electronic Test Meter — — — — 40 0 O : 14/86 pair
Valve Characteristics Meter — —_ &6 0 © P.M. Focus Magnet ...12/6
% .Cossor Oscilloscopes Models I052 — 104 ¢ O EL38 valves......... 15/-
" ” » 1049 — 132 0 ¢ Lasky's Line E.H.T. trans-
former. 79 kV E.H

Full range Taylors Meters. List on request.
Leak—TL/i0 Amplifier and ** Point One "’
Pre-amplifier Complete 18 7 ©
Specnfcatuon on request.
Leak Tuning Unit — 35 & 3
Chapman Tuning Units from 17 6 &

LATEST YALYE MANUALS

MULLARD, OSRAM, & BRIMAR Nec. 5, 5/- each,
MAZDA 2/- each.

Line trans. Non E.H.T.

THE TELE KING
This famous and well tried
home constructor receiver can
now be built for £29.10.0. Tube
and cabinet, extra. Every com-
ponent can be supplied sepa-
rately. Full constructional

SCOPE SOLDERING IRON AC.DC. HEATING data, - wiring diagrams and
TIME : 4 v, 6sec. 6v.4sec. 39/6 circuits, ,
Postage 6d. each extra. PRICE 6/-. POST FREE.

PRICE LIST FREE
ONREQUEST

Terms C.0.D. OR CASH with order and subject to

brice
alterations and being unsold.

F

Plessey
Est. control
91y

CONDENS
001 mid. lQa kV.
.0005 mid, 10 KV.
0005 mfd. 15 KV .

PROPS. ARTHUR GRAY. LTD. L Tk B LY

OUR ONLY ADDRESS : Gray House,
150-152 Charing Cross Road, London, W.C.2

TEMple Bar 5833/4 ond 4765.
TELEGRAMS—" TELEGRAY, WESTCENT, LONDON.”
ABLES—'* TELEGRAY, LONDON.™

370,

Telephones :
Hours :

orders value £1—1s, 0d
extra ;

LAQI(Y S RADI()

HARROW ROAD, PADDINGTON. LONDON,
CUNningham 1979-7214.

Mon. to Sat’ 9.30 a.m. to 6 p.x
Postage and packing charges (unles
. extra ;
over £10 carriage free. All goods fully insured in transit.

Sf’EGIAL MANUFACTURERS SURPLUS TV. OFFERS

CYLDON 5 CHANNEY, TELE
TUNERS

For tuning any of the 5§ B.B.C.
channels. L.F. output 9.5-14
B Uses 2 valves, Circuit

LA\SI\Y 'S PRICE 12/6, LESS
VALVES. Postage 2/6 extra.

VALVES FOR TIIE CYLDON
NER

TED
EF80 and 6BWT. 12/8 each’
ECC81 and 12A 2/6 each

HlGIl
O]

324100 mfd. 450 v.w
1004200 mid. 350 v.w
100 mfd. 450 v.w..

R'l< OS¢, COIL KITS

o oscillator
. coil with EY51 heater
wmd1n°' EY51 rectifier, 6V6
valve and base. All necessary
condensers and resistances.
Full circuit and data supplied.
69 kV LASKY'S.PRICE 47/6
6 ]8 kV L ASK\ ‘S PRICE 353/6

E.H.T. 09( CONnS -~
69 KV,
6-18 kV.

ECTIFIERS
The very latest ** Sentercell

K3’150 12.8 KV

LASKY’S (HARROW
ROAD), LTD.
wW.g.
Thurs. half day, 1 p.m.

otherwise stated) ; on
£5—23, 0d. extra ; £10—Js. 6d.
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BUILDING THE ¢ SIMPLEX 7
! . O
Thousands of enthusiasts are building the wr, U\IIQ TYPE 26 and 27. ¥For
" simplex '* Televisor, now being leatured VA LVES use with the R.1355 or any receiver with
in ‘" Practical -Television.’ WHY NOT a 6.3 v. Qupplv .These are the variable.
YOU ? CONSTRUCTOR'S ENVELOPL, 1 . - n ; tuning units which use 2 valves EFH4
- gontaining full constructional details and G6 6/86.| TAT  8/8 | 574 10/- | and-1of BC32. Type 26 covers 8550 Mc/s
Blue Print, additional notes and sugges- | 1E7 6/6 | 7C5 8/8 | 5U4. 10/- |-(5-8 metres), and Type. 27. covers, 85-656
tions, and Query Service form, sent for | 11,H4 8- | TFT’ 8/6 SAdY 66 | Mc/s (3.55.0 metres), * Complete” with
ONLY 5/-. All components available ex 1LNG 8 TWT 4 valves,-and ‘BRAND NEW IN MA[\ER IS
stock as follows : o B ~/¢; 13—1{' Z//g 6K7GT  5/6 | CARTQNS. ONLY 85/- each. v
‘ALUMINIU CHASSIS.—18  s.w.o. o Y i /S 1807 716 | RiF. UNET TYPE 24, Complete with 3
DRILLED. with screens and tube holder | 2B7 8/6 | 1235 6=\ mopas c1g/6 | valves SP61 and full detafls of modifi-
bracket, 27/6. PLAD ith screens and | gagq 9/- | 12aH7  12/8 o s cation required to cover all TV, Statxons,
ﬂ?e\l{%lgffnb\llal':k B0 +. 150 SBT g 12507 e | Lad) /6 ONLY 15
il o N 50 S S| BRr TU9 | BBCI3 86 | TRANSFORMERS.—Manufact
; i AR ] X ured to
5 f’a ok, Lapped 200 & By (Os g:g‘; ;{g igggz E;g EB34 3/6 | our specifications and fully guaranteed
(Post 1/-). | gg1 w6 |ap7 e | BESS 608
- G K140 - ea. ki T U8 prx g6
J i 683 718 ~
SNT 9'- 32 76 EF3) 6/6
Vi 11313034 318nEsA B%g/(m" 50) 104 e a6 | %8 78| ey r
DE — 5 d.. LX) ! R v .., Red . : N op \LE
Yl 2 i 50705 .8/8 32/6 350 v.-0-3 L1150 ma. 6.3'v. 5 a.
9 12% and M.O. 6d., Diode (EAoO) 8d., VCRI7 gg(ﬂ, g{- 58 5 B ;S;\Irlrﬂmmﬁﬁg Ohv 33 dON Y 319/8 The above afr"?_ f\.}g{,v
s een. 48/ o /- o = X shrouded, upright mounsing. 5 g
T&gﬁgg‘{l}mﬁj‘z en. 4208 | g7 w | 1022 1= Los g | BHT. with s windings of 2v.1 ., ONIY
6N 78 | 1628 4- : 726 T kV BH.T., with ¢ v. 1 a,, ONL
1710, 16X 8 Tnfd. 450 v, 5/6. 32 x b2 i | © (8 EX32  6/6 | ghig. ASE ADD. 2/ POSTACE TOR
450 v. 6/, .1 mld 2‘)00 v 4’6 Mica. silver | 6Ra 8/ | 1299A 8 ELA 96 | BACH 'LRu\NSFORVI 4
mica. and tubulars, 350 v. 6d. eaoh. sUS 8/6 { VR150/30 8/6 | . &
POTENTIOMETERS.—All values, pre- | gyg 8/6 | VR137 59 5P61 4/- | BT TR \SI‘OR\IF‘R FOR VC
set 1/9 each, long spindle 3/-, with switch, - K144 816 MU+ 10/6 | TU —2,500 v. fma., 2-0-2 v. 1.1a. 2-0-2
al 6VSGT /8, 2| ruar 8- 76 (posba‘re 3j-).
m»slsror{s —1 watt 4d.. } watt Bd.. | 6SAT 8/8 | KT2 5/ vsr) AMERICAY ROTARY TRANSTORM-
_ | 1 wast 6d., 1.5 K 5.watt. 1/6. .. 6SGT 716 | VP23 6/6 AT .76 Bivs,—12v. D.C. input. output 255 v.65 m.a.
COIL, FORME 5 il din. 104, | ggHT 76 | HL23DD 6/8 | 954 6/~ | Useful for car radio. or running electric
SPEAKER. P.M.  with | gg37 8/6 | TP25 g/- | 953 6/- | shaver from car battery, etc. ONLY 22/6.
trans. 17/6 (poﬁta"e 2/-). 6SKT wg | 185 8 3003 6/~ INDICATOR UNITS, TYPIT 6.—Contain
All Components Braud New and Un > ‘ it - VCRY7 Tube with mu-metal screen. 4
used.  Full Price List available en | 68LT g/~ [1T4 8/~ | 9004 6/- | vaives: EF50 and 2 of EB3, NEW CON-
reguest. 6337 *si5 | 1Rs 8/- | 931A 50/~ | DITION. ONLY 59/6 (carriage, etc., 7/6)
[, Open until 1 p.aw. Saturdays, we are 2 mins. from High Iolborn (Chancery Lane Siation), 5 mins by bus from King's Cross-

Cash wilh order, please. and prinl nams and address clearly. Include postage us speclfied and on Component Ovders under £2,

| U.E.I. CORPN. TI~.4E RADIO CORMER, 138, GRAY’S‘ INN ROAD, LONDON, W.C..l.

(Phone TERminus 7937.)

) POST THE COUPON TODAY FOR MMI

OF HOME TRAINING FOR DWEH
150 CAREERS & HDBBIES/

PRIVATE AND INDI\IIDUAL TUITIOH lN YOUR OWN HOME
City and Guilds Grouped Cerhﬁcales in Telecommunications :  AM.Brit.LR.E,

Examiafisy, Radio Afatetr's-Licence, Radio and- Television Servicing Tertificates.
General fadiv and Television Courses. Radar,-Saund Recording. etc. Also Courses la
all other branches of Engineering and Gommare2, =~ -

TheadvantagesofE.M.l. training.  The teaching methods are,
planned to meet modern industrial requirements. % We offer training in
all subjects which provide lucrative jobs or interesting hobbies. % A tutoris
personally allotted by name to ensure private and individual tlition. % Free
advice covering all aspects of tralmng is given to students before and after
. earolling with us. /

. LEARN THE i
NE PRACTICAL WAY. |
COURSES WITH EQUIPMENT ']

With many of our courses we supply actual | Equipment supplled
|
|
|
i
l

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

upon enrolment and |
remains your property. | Send without obligation your FREE book.
E.M.I, INSTITUTES, Dept. 138K,

43 Grove FPark Road, London, W.4,

7

|

Courses from | §
£1 per month ; . ;
' — 1

|

i

!

]

I INSTITUTES -

/ Theonly Postal Collegewhichispartof i
! a world-wide Industrial Organisation. oiad o

2 ’ s o Poa SUBJECT(S) OF INTEREST ..
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Oscillators

“\ SCILLATORS designed for use in television
- mixer stages require three points of con-

sideration. They are, in order: stability,
frequency ol operation and the actual circuit form.
This is also the order of relative importance.

Dealing first with stability, this obviously must be
of long-term order, no drift in frequency being
tolerable over a period of several hours. Most
drift occurs within a few minutes of switching on,
butwith care this, too, can be reduced to a minimum.
The stability of the oscillator is generally more
important on sound than on vision, this being due
to the relatively narrow bandwidth of the sound
1.LF. amplifier.  Suppose, as an example, that the
bapdwidth of a sound LF. strip is 10 kc/s, and
thit the oscillator, working at a frequency of S0 Mc/s,
drifts 0.02 per cent. This amounts to a drift of
100 kc/s, which would eliminate the sound com-
pletely, although the same change in the vision pass-
band of, perhaps, 3 Mc/s, would produce no
appreciable change. This is an extreme case, of
course, but it follows that narrow band sound
circuits soon feel the effect of
an oscillator drift, even if this
amounts to only some few kilo-
cycles.

Serious drift is nearly always
the result of a poor layout, the
oscillator tuned circuits being
near a hot part of the set or
being constructed of components
of poor design or poor tempera-
ture coeffictents, Fixed con-
densers are particularly prone
to change their value when
subjected to heat, as are some of
the cheaper trimmers, It s
usual to build the oscillator
section, in fact the whole mixer

IN-ENGINEER
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20.—OSCILLATORS AND MIXER COUPLINGS

ture coeflicient in parallel with the normal trimmer.
The changes in capacity are then in opposite
directions and the effects nullify.

Some commercial televisors provide a small

oscillator tuning control for the user's benefit, and

such a control, usually a few picofarads across the
tuned circuit, is often useful on the home-buiit
superhet. Drift is then always under control, although
excessive wandering is still intolerable as it necessitates
constant readjustment of the control throughout a
programme. Small drifts can be tolerated if the
passband of the sound circuits is fairly large. A
figure of 50 kc/s is not unusual.

Cheice of Frequency

The choice of oscillator frequency, which, in turn,
depends upon the LF, frequency, depends upon such
factors-as second-channel interference, the tuning
range of the oscillator (if this is to be tunable in a
multi-channel receiver), and the problems of the
I.F. amplifier design itself, which have been mentioned
in a previous article. There is also the question of
whether the osciltator should work above or below
the R.F. input frequency.

For the problems of second-channel interference
and tuning range, it is best 1o have the oscillator
working above the signal frequency. This is especially:
true when working into a transformer-coupled I.F.
amplifier chain, as the gain-bandwidth product
increases as the frequency increases. It should be
noted that an inversion occurs whenever the oscillator
frequency is greater than the signal frequency, the
resultant sound output |.F. being higher in-frequency
than the vision I.F. output, opposite to that which
is entering the mixer from the R.F. amplifier, This
is useful when ‘the sound and vision spacing-needs
to be increased, thus helping with the sound trap
problem on vision, and vice-versa.

=

3k

=

stage, welk away from any large (a) )
valves or heat-producing com-

(8) _ (c)

ponents, having a fixed tuning Fig, 1.—Showing (a) Colpit’s (b) Hartley, and {(€) Ultraudion escillators

condenser of . negative tempera-

respectively.
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From the point of view of oscillator stability. a
frequency as low as possible, and hence below that of
the signal input, is desirable. There is then no
frequency inversion, bul the problem of inter-
modulation and breakthrough between the I.F.
channels is then more serious.

Common frequencies for 1LF. amplifiers in the
early days of television were between 5 and 10 Mc/s,
but -later designs were often centred around the
13 to 20 Mc/s band. The latest tendency is to go
for higher L.F.s, and the region of 35 Mc/s has many

Vision

i

-y

Vision

Sound

(&)

Fig. 2.—Methods of separatm0 the sound and vision LF.’s at the ontput of

the mlxcr

advantages, particularly from the point of view of
interference problems.

Circuits

The commonly employed oscillalor circuits are
shown in Fig. 1, where (a) and (b) show the Colpitt’s
and Hartley circuits respectively, with the so-called
Ultraudion at (¢). For single station receivers there
is little to choose between these circuits but where
sw1tchmg is concerned, it becomes necessary to keep
“hot” leads to a minimum. Hence, for example,-
the tuned-grid oscillatér with a feedback winding
from the anode circuit is ruled out. [n these circuits
C constitutes the tuning capacity with L the tuning
inductance. The condenser at (a) has an carthy
spindle, and is useful therefore in the type of circuit
where a controel is- made available to the uscr. For
stability, L should be rigidly wound and mounted on
good class insulation and C should be treated as
the carlier remarks have indicated. )

The valve is shown as a separate triode ; this may,
of course, be a strapped pentode or similar arrange-
ment, or 1t may be part of a combined valve,- such as
a lnode-hexode

<

Mixer Couplings
The output from the mixer stage consists of both
sound” and vision smml in their respecllvelF
channels since all the 'R.F. signal is mixed and
lowered in the mixer ; the 3.5 Mc/s separation must
be preserved.
There are many methods of couphng ‘off the

outputs into their respective 1.F. amplifiers. The
three most common are drawn in Fig. 2. In (a) and
(b) the separation occurs by means of parallel tuned,
circuits, while at (¢) an absorption principle is
used.

In circuit (a) the two LF. tuned circuits are con-
nected in series, the sound transformer being relatively
sharply tuned and only slightly overcoupled, if at
all, and the vision circuit made flatly resonant by
the damping resistor R. Each circuit will present
an appreciable impedance at its particular frequency,

and the sound and vision

A

7 signals will be shunted into
. their respective channels. The
“ Combined Televisor ™ (July,
1951, PracTicAL TELEVISION)
used series transformers in
the sound receiver in this way
4 10 separate either 10 Mc/s
telesound or 465 kc/s broadcast
I.F. frequencies, no switching
being necessary. It is difficult
with this scheme to eliminate
sound breakthrough into the
vision strip on account of the
wide passband. of the vision
_take-off coil and sound traps
must be used in later stages.
At (b) the cathode parailc!
circuit takes off the sound
frequency, and also works as
a sharply tuned sound trap
for the vision take-off, the
cathode impedance becoming
very high at sound frequency
and so reducing the gain at
this point. The trapping effect
is better than the circuit of (a).

At (c) the sound LF. is taken off by the parallel
circuit which acts as an absorption trap at the sound
frequency. It has an advantage in that it not only
operates as a sound trap but also enables the stray
capacity across the vision coil to be kept at a minimum
so improving the bandwidth.

By way of comparison the reader might care to
study the arrangement used in the * Super-Visor”
receiver, in which a centre-tapped grid coil is used in
the mixer stage and the two separate sound and
vision I.F.’s are taken from the anode and one end of
the anode coil respectively.

Sound

Vision

First Steps in Picture
‘Transmission

In our issue dated July, 1954, réference was made
to various articles on the subject in other publications.
In response 1o many requests we give below the
various articles referred to on page 73 of thati ssue :—

References :

R.S.G.B. Bulletins, Vol. 27, No. 11 ;
5,8, and 10 ; Vol. 29, No. 3.

“ Radio and Television. News,”
July, 1950.

. Television Fngineering,” by D. Fink.

“ Practical Television Engineering,” bv Scott Helt,

“CQ-TV,” quarterly magazine of the British
Amateur Television Club.

Ful. 28, Nos.

May, June and
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and special
supplements

THE TIMES has gained a special reputation for its supplements,
for the great thing about a supplement is that 1t should be
thorough.

That is why the supplement for the radio industry published
separately by THE TIMES on August 23rd will be so well worth
reading. The articles, on varied subjects ranging from the radio
show and current {rends in set design to detailed news of the
latest developments in components, will be informative and
authoritative to a high degree. Reporis on the B.B.C."s plans for
sound and television, a special article on the use of navigational
aids in the air and on the sea, communications equipment,
electronics as an aid to production, and many other articles
of general interest are included.

This supplement of 32 pages published by THE TIMES reviews
the radio industry fully and lucidly. Those who serve
that industry, and the public in general, will find it stimulating
and valuable reading.

Radio and Television
Supplement

Published Auvgust 23rd Price One Shilling

From all newsagents or direct from The Times, London, E.C.4, by post
for Is. 2d. inland, Is. 2id. abroad. Orders should be accempanied
by a remittance.

Visit The Times stand (No. 42) at the Radio Shew, Farls Court.

*x
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SETS OF VAL\ ES I‘\D[(A'l();{ I_in’\ll' TYPE
1 182

Ten EF50(Ex-Brand (RADIO LTD") o This unit contains VCRS517
New Umfs) 5/- We have over 20,000 Amcrican and B.V.A, valves in stock. Cathode Ray 6in. tube,
each L 451- 8o ‘ complete with Mu-metal

n n ALL VALVES NEW AND GUARANTEED. o screen, 3 BF50, 4 SP61 and

GKECHNBE T GQ7(” - 5 1 - : | | 15U4G valves, W/W volume
574G, 6V6G .. 8716 . 1R3 TI6|6US 16 BaLf)qT /6] UY41 9/-| ACS/PENDD controls, resistors and

IRS. 185, 1T4, 1S4 LS ©1816UsG - 716|60L6GT  8/614D1 4- 12/6 condensers, Suitable either
or (384 or 3V4) ... 27/6 ,. 1S5 76{8NIGT 16142 /6| 8D2 4-PEN25  6/6 . for basis of TV or Oscillo-

1T4- 76|6Q7GT 81643 /61902 - 4-ipENys /6 scope.  “Radio Construc-

TP, P%Ifx?gp(gr 165 3-|BSJIGT 86T s, 2lopes 66 tor'" *Scope constructional
QP25) (RBi- St 75| ehazaT o8 8664 15| Use 8/6|SPSL 4 | | glrcult Tncluded. . Offered

6KBG, 6KIC, 6QTC, 354 76/6SQIGT 8/6/T240  8%/6|ULD 10/-|SPat 4 7/8 carr.).
2BABC, 2573 of 523G 8/6/0SG7 16(931A 5O/~ | Y63 S/6 HLoaDD g/ | | {5 catty
257 37/ SU4G 8/6{6SKTGT 7/6|EA50 2/- | MU14 8/6 VP2’ 6/6 5 0 “ Unit. for

3 a cluding ‘:182A nit, for

19K8GT,  19K7GT 521G 8/6\6SLIGT 9| ECH3 1g-\PLl  1L-|VELL 776 | | Stiding CU82AT Unic, for

12Q7GT, 35Z4CT, 6ATG  8/8|6SNTGT 9/ |EF5¢ -PLg2 10| U2 strictor - © Oseilioscope.
BlecTordinsGlans.. || oASE  SSISCT, WelEES  ggiskm lEeAln 4 £8/18'6.

T S 6AMG  9-|6AGT  19/6|EFS P8 /6| TH?3 10/ | - —
128QTGT. H74CT. 688 7161246 16| EF39 /6| KT33C  10/- 4IMP_ 7/8 CATHODE, RAY
BEACT oF HLACTSTIG 6C5GT  5/-|I2KTGT 8/6|EY5L  12-|KT66  19/6|42SPT 6/~ SO pesns

Ci 6/6112K8GT 8/ EK§2 6/6 %gg% 12 //6 ?&%’SSE\I 4//6 V%‘.Rg'}t’. - rlg%ug.‘rcan-
‘RYS MICKROPHONE | 6D6 6/612Q71GT /6 EF9L 9/~ 4/- /PEN 7 eed Tu =
{R\STALIN‘ZI'XIK'}S GT6G 8/ 12SA7GT 8/6| EL33 10/-[ XH (1.5) 4/-| IS/PENB tare (carr,2'-)... £2 0 0
6G6G 6/6|12SQ7GT 8/ EL32 78| vUlll /- _ pil:] VCR517C full
SHEGT  5/-1128J7 / F50 VU133 4/-! vT501 78 TV picture . £115
6J5GT 5/-|128K7 /6 Red Syl.10/-| VU120A  4/-{ AC/PEN(T) Mu-Metal
6J6 /-1 125RT7 /6| EF50 5/-| QP230 /- _ 10/- Scrvcns for
6AKS 9/-12526GT 1 SPZ 8/6| VR105/30 8/6{ PENDD4020 10 ©
8J7G 6/82575 /6| VP2 8/6| VR150/30 8/6 12/6 '(.l 139—\(ACR10)
6K7G 6/6/35Z4GT 8/6|TDD2A 8/6|CK510AX 5/-1I°C13C  10/- New and boxed £1 15 0
BK8G 9/-|36Z5GT 8/6| DK40 9/~ DL 2/-| VPHT)  8/6 3Br1
8L6G 10/-125A8 /6| ULl 9/-| ACBPEN 6/6,1D5 8/6 New and Loxed £1 10 0
SE TIC A AN CEIVER 25/73
MORSE PRACTICE BUZZER CRYS RY
Ideal for tape recording and Complete with tapper and 4volt | 201 ke's, 2-pin (U.S.A) ... 10/- Part of the TRILY%, this 6-
amplifiers. No matching trans- buzzer on baseboard. 6/-. brand 465 kejs, 2-pin (U.S.A.) ... 10/- valve unit make> an ideal
former required. new. Post paid. 500 kefs, 2-pin (British) ... 15/- basis for a mains operated
Allawg\e Sup?rhet 5 1;u.1
Brand New RLE. UNTIS VCRY7T—15/- e - modification data being
RF24 20-30 mce'/s With slight 9Cu];_0ﬁ‘ Suit- 1.C.C. .1 5/7.000 v. wks. supplied. Complete with
15’- post iree able for 'scopes. Brand Type CP58QN.  Bakelite valves, 2 each EF36.-and
RF25 40-50 mc new. P.and p., 2/-. Case, 7/6 each, EF39, and 1 each EK32 and
19/6 post {ree EBC33. AS NEW. Only 27/6
RF'26 50-65 mcis 5 . (postage, etc., 2/6), Mod,
85 post free 28-page Catalogue. 3d. Open Mon.-Sat. 9—6. Thurs.,1 p.m. data only od. '

5, HARROW ROAD, PADDINGTON, LONDORN, W.2

TEL : PADDINGTON 1008/9, 040t

LINE E. H. T.
TRANSFORMERS

REWOUND
PROMPTLY

Our 30 years’ experlence of wmdlng and wave-
winding enables us to provide the finest service in’
the Country for all types of TELEVISION
S COMPONENTS.

We repair or manufacture transformers singly or
in quantity, and welcome your enquiries.

Catalogue on request.

-

—_

H. W. FORREST,

349, HASLUCKS GREEN ROAD,
SHIRLEY. BIRMINGHAM.

others. 9/3, i6ss ; 4/
| 30K., 3/2.

v

Unrepeatable g
VALVE BARGAINS

6KI1G 5/- | EF35 f/- 1 MSPEN 5/ 19 8/6
BEG 6/6 | VU111 5/- | BF3) 6/« | BAME .6/6
65N7 8/6 | 12SCY 5/- | EL32 6/- 54 4/6
12477 8/- | 6AQ5 % ACGPEN  §/- P23 5/~
12BE6 6/9 | 6BWE 6/- 4 5/8 | 187 6/-
8D3 6/8 | 6U3 5/9 | BV6G /- 2A6 5/6
KTZ41 4/6 | 12AU7 9/- | 6BAG 6/6 J18 7l-
BSHT7 5/- [ 1T4 6/3 | 6X4 6/6 | 6K6GT 6/9
R3 8/6 | BATG %6 | 9BWS 6:- .
TWIN (xANGS L0005, 6/-,
SOLID DIELECTRIC, L0001 -0002, .0003, 3/10.
8p. 4¢-way YAXLEY FOUR BANK, 3/6; 8 BANK YAXLEY, 2/3,
ELECTROLYTIC! 8 mifd., 350 v., 1/6:
8 mfd., 500 v.,.1/11 ; 16 mId., 350 v.. 2/6 : 16 mfd., 450 v., 8/6 ; ~ 8-8,
350 V., 319 ; 16-16, 275 v. . 4)-; 816,450 v., 4/3; 25 mfd.. 50 v.. 1/9.
POTH.—25 K less, 1/9; 100 Kv. Mldgct {Short Spindle), 9d.: Al

with Switch ; Wirewound Pre- set 100.> to

§-9 kV. EUT OSCILLATOR COILS, 15/-.

Few Only, GARRARD MAGNETIC PICK-UPS, [High
Impedance, 24/-.

COILSSTOCKED : ILE.P.. Osmor, Denco, Wearite, ey mouth
TREF MIDGET JMA 1D PAYR with Rodctlon including
Diagram Battery uand Mains Receiver, 8/- pair,

CHARGING TRAI\SI‘()I’ \ll RS, Tapped 4 v., 9 18 v. for Z v.,
4v.,12v. Charging, 19/6 : L2V, 4v., 6v., 10%., L 20v.,30v.,

4 amp type, price 22/8.

CO-AXIAL CABLE. 9d. vd., iin. diam. Stranded. 17/8 for 25 yds.
NEW BOXED GOODIANS, 5in. Spkrs., 15/~

5In."M.E. 1,000 .« FIELD + TR ANS., 15/
SILVER MICA'S,, 6d, ; 'l‘UltULARS. 64,

T.C.C. 001, 6 KV., 6/-; .001 12 kV., 7/6 ; .001 15 kV., 10/-.

T3 pf. and 25 pl. ( LIR AMIC SHORT WAVE VARIABLES (Long
3pindle,) 2/8.

TYANA  SOLDERING -TRON. 14/11: ADCOLA,
HENLEY, 19/8 ; ADCOLA DEFACHABLE BI'L, 33/6.

Quotes, S.A.E. Surplus Booklet, 8d.
Post 6d. up to 5/-, 1/~ up to £1, 1/6 to £2. C.0. D (over £1).

RADIO SERVICING CO. * 5"&“{.‘{53{“&“5“”‘“"

EALING 5737, » Next to Seuth Eating Tube Station

25/6 ;
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Seccer Broadcasts
HE BBC and the Football
 Association have agreed in
principle to the televising of the
England v. Germany soccer match

on December 1st and the Cup Final’

next year, together with other
representative matches, subject to
negotiations before each game on
such matters as the satisfactory sale
of tickets in advance:

Television Licences

THE following statement shows
the approximate number of

television licences issued during

the year ended June, 1954. The

grand total of sound and television

licences was 13,512,275.

" Region Number
London Postal 968,964
Home Counties 366,257
Midland 653,649
No&rth Eastern... 456,108
North Western ‘478,708
South Western 148,486
‘Wales and Border 169,442

Total England and Wales 3,241,614

Scotland . 156,793
Northern Ireland 12,639
Grand Total 3,411,046

Hungarian TV Developments
OWNERS of about 200 foreign-

made television sets in
Budapest have been invited 1o
criticise experimental transmissions
of films being made by engineers
now planning Hungary's first TV
section.

Mass production of receivers is
to begin by the middle of 1955,
It was originally intended to make
these with a 9in. screen, but plans
have now been made to manu-
facture them with a 15in. picture.

Continental Exchange Scheme
THE Programme Committee of
. the European Broadcasting
Union, which met at Sestri Levante,
near Rapallo, from July 9th to 15th
for a critical examination of
the summer scason of television
exchanges in Europe. has

- announced a second experimental

period from the end of September
to the beginning of next fanuary.

The organisations concerned are
contemplating programme
exchanges between neighbouring
countries as well as a certain
number of common transmissions
involving the whole FEuropean
network.

Audience Research .

HE BBC Audience Research
. Department  has  recently
1ssued a report on TV viewing
trends for the period April to
June, 1954,

It is estimated that the average

. size of the adult “ TV public”

in the April-June quarter of this
year was approximately 9,000,000,

compared with 7,000,000 in the

same quarter of 1953, Of this
** television public,” 38.8 per cent.
viewed each evening from April to
June this year, an increase of 1
per cent. on the average audience
for the same quarter last year.
These figures indicate that in both

quarters the average adult viewer

watched just under two out of

every five evening broadcasts
transmitted.

Joy Nichols Again
LTHOUGH Joy Nichols
appeared on television on
the day of her arrival back in
this country from her native
Australia, it was only to act as
member of the panel in a parlour
game and her fans were not given
the chance to hear her sing as she
did for six years on sound radio’s
** Take It From Here.”

It is now understood, however,
that she is 1o take part in the
August 28th edition of ** Variety
Parade, "y when viewers will be
again afforded the opportunity of
hearing her sing as well as seeing
her.

Northern Ireland TV and Radio

Show
PLANS ‘have been drawn up
for a grand TV and Radio

Show to be held in Belfast some

lime next year. The organisers
include the Northern Ireland Radio
Retailers’ Association, the BBC,
the G.P.O. and some of the leadinz

Grand old actor Bransby Wiliiams is seen reminiscing hefore the camera
in one of his recent programmes.
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manufacturers of sound and tele-
vision receivers and equipment,

It is hoped that the exhibition
will be held in the King's Hall,
Belfast, during the week in which
the new television transmitting
station is opened on Divis moun-
tain. The BBC also intends to
produce sound and TV programmes
at the show, enabling visitors to
seec their own favourite stars
performing.

first four months of this year.

Television sales went
per cent. in April and 42 per cent.
over the four months ; radio sales
decreased by 34.5 per cent. in
April and 25 per cent. from January
to April. Over 136,700 TV sels
were bought in those four months.

A Winter Investment

I\,IANY people have wondelcd
in  the

last few months

A typical studio scene during the transmission of a play.

Note the four

cameras and microphone boom.

Sponsored Radm*As Well ?

HOULD commeludl television
v prove to be successful in this
country the next Conservative
Government may also consider
launching. ‘a commercial radio
service. '

East Anglia Gets Look In ‘.

IT Jooks +as though most parts
of Fast Anglia, - including
Norfolk,” will have tulews;Qn by
Christmas. [t is announced that
the transmitter at Tacolneston is
expected to be finished by then
Canadian Sales Risc
B ORE TV receivers but fewer
radio sets were sold by
Canadian firms in April and the

whether the old English summer
is a thing of the past. A national
daily even published a cartoon
of a family huddled in a promenade
shelter with the caption : “ Never
mind, a few days back home over
a hot stove will soon bring the
roses back to our cheeks.”

What has the bad weather to
do with television ? 1t is reported
that many families have decided
to forfeit their holidays and spend
their money on a TV set—a
memory of summer, 1954, to keep
with them all throuﬂh next winter.

Camera Watches Operation
AT a recent imaugural meeting
of the British Association of

up, 32

Pediatric  Surgeons “about 100
surgeons from all over the world
watched a.series; of operations on
television at the Hospital for Sick
Children,- Great Ormond Street,
London.

For nearly three hours world-
famous surgeons clustered round
half-a-dozen television receivers
in a first-floor lecture room, while
a miniature Pye television camera,
situated in the operating theatre
five floors above, ‘peered over the
shoulders of surgeons conducting
a number of important operations
on young children -between two
and six years old.

Luxembourg Station
LUXEMBOURG S first television

station is planned to open on
January Ist next year, serving an
area of 55 miles radius, says
M. Mathias Felten, a director of
Radio Luxembourg.

International . Conference s
AN international conference on
television held under -the

auspices of the United Nations
revedled that snobbery is retarding
the progress of TV in many
countries.

All over the world, many peeple
who consider themselves highly

intel[euual " refuse to ha\; a
receiver in thc home.

Newsreel Costs

THE experts that prepare ‘the
BBC’s Television News and

Newsreel each day do so on a

record budget of £5,000 a week,

Lifts Interfere

BECAUSE lifts on an estate in
Old Street, Finsbury, London,

interfere with local TV reception,

the Council have been requested

to spend £47 10s. for a suppressor

to be fitted to each lift.

Fish Research
THE Canadian Fisheries Research
Board has been using an
underwater TV system at Nanaimo,
British Columbia, to study fish in
their natural sunoundmgs Tr 1als
were carried out successfully in
both fresh and salt water. Appara-
tus used was comprised of a
camera in a water-tight metal
cylinder, handled by remotccontrol.

The Editor wiil be pleased to consider articles of a praciical
nature suitable jor publication in * Praciical Television.”
Such articles should be writien on one side of the paper only,
and should contain the name and address of the sender, Whilse:

the Editor does not hold himself responsible for manuscripts,

every effort will be made to return them i a stamped and

© addressed envelope is enclosed. Al vcorrespondel nce intended
Jor the E(Itmr should be addressed io - The Editor, ** Practical
Television.” George l\‘ownm Lid., Tower House, Somhamplon
Street, Strand, W ,.C.2.

Ovwing to the rapid progress in the design of rudio upparatus
and to our efforts to keep our readers in touch with the latest
developments, we give no warranty that apparatus described
in our columns is not the subject of letters paient.

Copyright in all drawings, photographs and articles published
in ' Practical Television’ is specificalls reserved throughout
the countries signatory to the Berne Convention and the U.S.A.
Reproductions or imitations of (m) of these are therefore
expressly forbidden.
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“Superior 15”7
SOME QUESTIONS ANSWERED—

QUESTION ANSWER
Can I expect sound and piclures equal The picture compared favourably with any set at
to factory made sels ? the Radio Show.
I3 it robust and likely {0 go for long Yes, because all parts are standard size and
periods without trouble ? rroved Lvpes. _
Why is it so much cheaper than any The reason is because you ascemble it vourself
uvlher big picture televisor ? and thus save labour and other costs.
Does il look like u hame-made set ? No, because it isn't really home made, it is

simply assembled Irom lactow made pazts
just as are all so-called ** factory-made ”’ TV,

models.
Row about soldering ? Is it difficult Soldering radio parts is simplicity itself,
like repairing a kettle or saucepan ?
Is aligning the sel diffcult ? *No, the cmls are all specially designed which

‘“ pre-aligns ' them and you have only to follow
the simple directions to ensure receiving the
perfect picture. No instruments are necessary.

Will the Eipreq ** Superior 15 ' recefuve Yes, and all constructors will be notified of the

all B.B.C. stafions 7 modifications that will be necessary when Com-
mercial TV, starts, -

What happens if I cannot get my You send for a service form which you com-

televicoriowork oncel have it finished? tlete and then our engineer will indicate your

trouble.

UP TO THE
MINUTE BIG
PICTURE TV.

ONLY £37.10
OR £12.10

DEPOSIT

—MOCRE QUESTIONS ANSWERED

GUESTION ANSWER
What Is the cosl 7 All components, valves and Cossor 15in. cathode
ray tube cost £37-10-0.

Are Hire Purchase tenms available ? Yes, the deposit is £12-10-0, the balance is spread
over 12 months,

Are there any guarantees ? You are covered by two guarantees. one covers
the components and the olher ensures that you
will get perfect results.

Are cabinets available ? The illustrations show the cabinets which are
avaitable. The Console costs £11-10-0 and the
Super corper model £18-0-0, H.P, terms again
are avallable,

Homw much is the data and can I have The data costs 7/8, but providing vou keep 1t
it on apprevul ? clean and i1n good condition vou can retuin it
~ within 7 days If ¥ou think you cannot make the

televisor (7/- will be refunded to youw.
How can T order ? An order form is enclosed with the 7/6 data.

which you can complete and post lo us.

~—As Demonstrated at the National Radio Show

ELECTRONIC PRECISION EQUIPMENT vLp.

ELPREQ@ HOUSE (Ref 5), HIGH STREET, WEALDSTONE, MIDDX.

Post orders {o Ruislip, Dept, 5
152—]53, FLEET REET., 1.C.4. ‘ 29, STROUD GREEN R()Al)

S o Phone : CENTRAL 2833. FINSBURY PARK
Phone 1 RUISLIP 5780, Satar N
Half-day, Wednesday. Malf-day, Saturday, Hall-day, Thursday.

o
New address for callers—249, HIGH ROAD, KILBURN, N.W.G.

40-46, WINDMILL TITLL, RUISLIP,
MIDDX.
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INDICATOR U?t“ ASB.T SERIES

Contains 5BP1 with mu-metal
screen 3j6H6’s, 216SHT's, 8ACT, 6ACT, plus
H.V.conds., etc., metal case, 184in x 87in. x
8in. All controls brought to {ront panel
beSs;gngI%wmg 3 a0 ¢ CARRIAGE
Al
D/ET78 £3 19 6 each

ANDICATOR UNTT TYPE 62
With VCR-97 tube and valves 18-VRE3-CV118
(SP61). 2-VR54 (EB34). 2-VRO2 (EA50), etc.

Dim. : 18in. x 18iin. x 11iin. Wgt. 42 lbs,
in original wood case.
ASK FOR 79/6 CARRIAGE
D/H528 each PAID
INDICATOR UNIT TYPEK 62 |
As above, but in Used, good condition,
K)gls(e gto%xied CARRTIAGE
B
D/ETT4 49/6 .. PAID

INDICATOR UNIT ’1\ l’l< 305
RAND NEW, F. 10QB/6504
Wlth Tubes VCR-524A, VCR\)Za and valves
7-VRO1 (RF50), 2-VRS4 _(EB34), 6-VRO2
(RASY)., Dim, : 12in. x Tin. x 18in. ‘Wgt.
30 ‘1bs,
ABK FOR

CARRIAGE
DIH493 79/6 each

PAID
POWER UNIT TYPL 285
Ready made for T.V,
A.C. Mains. Imput 230 v. 50 ¢.p.s. Output;s
EH.T. 2 Kv. 5 mja., H.T. 250 v. 150 m/a.,
L.T.6.3v.10a. and6.3v.5a. Fully smoothed
and rectified with valves VU120, 5U4G
VRI1 (EFSO), plus cond., resistors, et
ASK FO 19 6 CARRIAG[‘
D/H4T BUCo PAID
THE BLEGINNER'S 'll\ﬂzlg&SL

each

REPRINTS FROM ¢ I‘R ACTICAT
TELEVISION
Components Price List Free on Request.
The * Beginner's Receiver,” modi-
fying the R31704, 1/6
The " Beginner 1/6
lconunp Televis

mebase &
, modifying the

. . 1/8
Argus Televisor, data and blueprint 2/6
C INDICATOR UNIT TYPE 6
With VCR-07 Tube and valves 4-VROL
(EF30), VR34 (EBM)‘. 3-VRO2 (LA50), VRTS8
(D1, ebe. Dim. @ 18in. x 84in. x Tiin. Wegt.
21 1bs, In original wood case.

CARRIACE

ASK FOR,
D/H524 9/6 each 5/~ EXTRA

BLEGINNER'S T.V,
Mains Transformer o0
Qutput Transformer ... ... 38 each
Crystal Dipdes ... .., . 5/3 each

INDICATOR UNIT TYPE 8l
With: VCR-97 Tube and valves 4-VR3l
(EF50), 3-VR34 (EB34). Dim.: 18in. x B‘m X

71in. Wat. 22 1bs, In original wood ¢
ASK FO‘{ CARRIAGE
D/ETT? each AID

ION TEAPr MAGNET ASSLMBLY
Mfg. Surplus,
Type IT/6 by Elac for 35 mm. tube neck.
ASK FOR ., POST 3d

D/H91Y each -BEXTRA

TE/AL  AMPLIFIER UNIT 131855
With Valves 8-VRES (SP61). 5U4G, VULI20A

(SU15 A) LF. 7 me/s., ete. Dim. : 18in. x
8iin. x 7iin. Wat. 31 lbs. Used, good con-
dition. In Transit Case.
ASK IFOR 2 ®* - CARRIACE
DIETI0A each AID
R.F. UNIT TYPE 24
In original Caiton.
With valves 3-VRE5 (SP6l), etc. Ranze
20-30 me!s. switched tuping, Dim. : 9%in. x
Tiin, x 43in. Wgt, 7 Ibs, . -
ASK FOR 15 - POST 1/8
D/HS850 / each EXTRA
ILF UNIT TYPE 25

In Original Carton.
Rance 40-50 mc/:.. otherwise as R.F.24.

ASK FOR 9/6 POST 16
D/H847 each EXTRA
R.F, UNIT TYPE 27
With Broken Dial.

Range 65-85 mc's. Valves 2-VR13 (FF‘ai)

VRI37 (EC52), efc. Dim. and Wgt. as R.F.2
ASK FOR POST 1/6

DIETTL each EXTRA

RECEIVER UNIT R3601
. Ref. 10DB/6037
With valves 2-VR136 (EF54), VR137 (EC52),
B-VRE5 (SP6L). 4-VRO2 (BAS0), VROL (EFDH0),

6VBG, VU3IDA (R3), ete. LF. 13 me/s. Dim. :
18in. x %in. x 8in. Wgt. 38 1bs. .

ASK FOR 6 CARHRIAGE
D/H493 each PAID

© CIRCUITS AVAILABLE AT 1/3 each
ASB3/5'7 or 8, type 62, R1355, R.I', 24, 25, 27
and R3601.

PLEASE NOTE.—Carriage and  Postal

Charges refer to the U.K, only. Overseas
freight, etc., Extra.

Mains Transformer 6 eac.
E.H.T. Transformer ... BO/- & 45/ each

Order direct from :

2, BRIDGE ST., GLASGOW, C3,

CLYDESDALE

SUPPLY
CO. LTD,
'Phone : SOUTH 2706/9

Sats, until 1 pom,

Interleaved and Impregnated,
TOP SHROUDLD, DROP THROUGIL
250-0-250 v 70 ma, 6.3 .. 1211
280-0-260 v 70 ma, 8.3
275-0-275 v 80 ma. 6.3
350-0-350 v 80 ma, 6.3
250-0-250 v 100 ma, 6.3
350-0-350 v 100 ma. 6.3
350-0-350 v 150 ma, 6.3
FULLY SHROUDED

250-0-250 v 60 ma. 6.3 v
Midget type, 24-3-3in.
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350-0-350 v 150 ma, 6.3 v

350-0-350 v 250 ma, 6.3 v
026 v2a 4v3a, fo
Bngineering Televisor .

495-0-425 v 200-ma. 6.3 v 4 a, CT. 6.3'v
4 a, C.T. 5 v 3 a, suitable Argus
Televisor, etc

4000450\’230 ma, 6.3v6a, 63v6
5v3a .89/6

FILAMIE V’l‘ l‘R /\\SF{)R\II l{\

All with 200-250 v 50 ¢’s Primaries ; 6,3 v

15a,5/9; 63v2a, %6 : 04G3v2a,7/9,

i2via /1 1 63v3a.911: 6.3v6a, 179 ]

230-250 v input 4 v 2 a. 5/11,

CHARGE R T \\Si‘()l{\[l‘ ns .

200-250 v 0-9-15 v 3 a. 16/9 ; 0-9-15v 6 a, 229

OUTPUT TRANSFORMERS

Ewden

g<<m
[=:17)

]

[

.

Standard Pentode 5,000 to 3 ohms ...  4/9
Standard Pentode 7/8.000 to 3 ohms ... 4/9
Standard Pentode 10.000 to 3 ohms 2/11
Small Pentode 5,000 to 3 ohms.. 3/9

F.HT. TRANSFORMERS 200 230-: Zon v
2,500 v 6 ma, 2-0-2v 1.1a,20-2vila,

for VCR97. VCR517, ACRZ\ 36'6
5,000 v5ma, 2v2a.. . 39/6

RADIO SUPPLY CO.

Post Terms CAHYV,0, or C.0.), No (.0.D. under £1.
upto £l from £1 1o £3 add 1/9: over £3 lmsl free,
S.ALE, with enquiries, please,

R.S.C. MAIRNS TRANSFORMERS (cudi\¥tuen)

Primarics

{(LEEDS)
LTD.
Postage 1/ hur;‘.ml on orde

Open te callers 9 aun, (o 5.30 pon,
Full list 5d.: Trade List 5d.

200-230-250 V. 50 ¢/ Sercencd,
SMOOTHING LIIO]\ES

250 ma 3 h 100 ohm: . A1/9
100 ma 10 h 200 ohms Potted ... .. 89
80 ma 10 h 350 ohms . 56
60 ma 10 h 400 ohms 0o . 4/11

"O-ANTAL CABLE }in
75 ohm 14/36 (203'(1 0011< 10 -) J7d yd

Twin Screened Feeder “iod yd
TV PREAVIPLIFIER. ZFor Frr inge Areas.,
Brand New.
Only 22/8.
SELENIUM METAL RECTIFIERS
RM2 125 v 100 ma, 4/9 ; RM4 250 v 250 ma,
11/9 ; RM3 125 v 120 ma, 5/9 ; G.E.C, 300 v
250 ma, 12/9 ; 120 v 40 ma. 3/9 ;
rw., 5’9 250 v 50 ma, 5/9 |
8/9 ;250 v 80 ma, 7/9: 612'via B.W,,
BATTERY SET (0\\] RTER
All parts for converting any type of Battery
Receiver to A.C. mains 200-250 v 50 ¢/s.
Supplied 120 v 90 v or 60 v at 40 ma, {ullv
smoothed and fully smoothed L.T. of 2 v
at 0.4 a to 1 a. Price including cjr cmt
Or ready for use 8'9 extra

RY RECEIVER B ATTERY
SUPERSEDER KIT,-All parts for the
constructlon ol a unit (housed in metal case

4lin.) to supply 90 v 10 ma, and 1.5 vi4
From 200-250 v |-

250 ma. Fully smoothed.
50 ¢/s mains. For.4-valve receivers.
ine. point-to-point vm‘mg dxanla.ms
Supplied. assembled and !tes

SILVER. MICA CONDI
values 5d, ea., 8/9 doz. one

Price

tl'v'pc
VOL. CONTROLS (standard long spmdles )

All values les< switch, 29 ;  with S.P
3/9 1 with D.P. switch, 4/6.
l Ll‘( TROL, \TI(‘S —] ubula!‘ 8 mfd 450 v,
N an 8-8 mid 450 v,
16~ 16 mid 450 v,

64 mid 450 v, 60-100 mfd 230 v, 7/6.

. 5
4/ 9:

$ L\ GOV,

Complete with 6F13 valve.

»|ma, 300-0-300 v 150 ma.

viprices,
R,

Dept. N., .
32, THE CALLS, LEEDS, 2,

BLOCK PAPER CONDIN-
SERS, —4mid 500 v, 2/9 1 4 mid 1. 500 v. 5’9

1mfd 2 ,000 v. 7/9 ;1177 ‘mid 500 v, 79 ;0.1
mid plus 0.1 mfd 8000 v, common negatwe
1~olated 11/9 ; 0.5 m{d 2500 v, 2/11 ; 1.5 mfd

4,000 v. 5/9,
EX-GOVT, SMOOTHING CHOKES. —
50 ma.5-10 h 2/9
100 ma 10 h 150’ ohms Tropicalised 6/9
150 ma 10 h 150 ohm 119
250 Toa 3 h 50 ohms Potted 711
250 ma 10 h 150 ohms .- 16/9
250 ma 10 h 50-ohns o 14/9
EX-GOVT, MAINS TR \'\Sl‘ l‘\u- RS
Primaries 230'250 v 50 c/cs 4 v 2.5 a. 4/9 5
4vSa(HighlIns), 7/9; 48via, 99: 1T5v
150 ma, 9/9 ; 300 v 200 ma 9/11 ;2500250 v
0ma63v2a 5v2a. 911 ; '2,800 v C.T.
5ma, 22/9 ; 2,200 v C.T. 120 ma, 21/8 ; 400 v
CT 150mad¢vea 63v6a 63v06adv

a4v3 ,4v3a,4v3a,5v2a, 22/8
300-0-300 v 120 madvla, : 865-775-690-

0-690- 775-865 v 500 ma, 2! / 5 610-0-610 v 150
1,220 v 350 ma, 29/8 ;
460 v 200 ma, 6.3 v 5 a, 29/6.

EX-GOVT. AUTO TRANSFORVIERS
200 watts 0-195-200-210-215-220-225-230-240 -
‘7‘10 250 v, 25/9.

5,000 watts 0-57-5 v and tapped every 11 volts
up to 230 v (carr. 10/- extra on this itemy,
only 65/~

EX-GOVT, E,I1.'1, SMOOTIIERS

02 mfd 8,600 v, 1°11 ; .25 mid 4,000 v (Block),
i .5 mifd 3,50() v, 3/3.

SIMPLEX ™ PARTS

7 valves [or Vision and Sound Section 29/6
7 valveholders for above .

Electrolvtic Condénsers — H.T.
Smoothing o 9/-
1 Smoothing Cholse 150 ma 10 iy/9
6 Valves for Time Base .. 25/~
. |8 Valveholders for above 1o
5 Selenium rectifiers 293/6

Mains tmnsformer 350-0-350 v 150 m'z,
6.3 v 4a, 0-4-5 11
Most other components ‘available at low

UNITS TYPE 26.—Brand new, Car—
toned, 89/6, plus carr., 2/6.
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THE TELEVISION BILL
ILLIONS of words are spoken

in  Parliament before a
controversial Bill becomes an Act,
the law of the land and an instru-
ment which is likely to affect our
way of living. This particularly
applies when measures which
might well be of a non-party type
are turned by internal pressures
intg political dynamite, such as the
Television Bill or the proposal to
ingcrease M.P.s" salaries. The lengthy
process of piloting a Bill from a
White Paper, through its Com-
mittee stages to its final Royal
Assent, is beset with many pitfalls
for the Minister or Member
responsible.  With great patience,
. and, in the later stages, with sweet
reggonableness, Earl de la Warr
has--dealt with the hundreds of
amendments from both sides of
upper and lower Houses and,
though much changed in detail,
the . foundations of independent
television have now been truly laid.

TELE-RECORDING .
N EANWHILE, the BBC is
L spurred on to improve its
TV programmes, to keep a tight
hold upon its key technicians and
1o retain a lead in technical
developments.  There are some
developments, however, in which
the commercial television
technicians have already forged
ahead, notably in tele-recording.
Norman Coliins® High Definition
system was recently demonstrated
10 the British- Kinematograph
Society at the Highbury Studios
for the benefit of the film industry
and also to representatives of the
BBC. This company has also
undertaken the tele-recording of
features for the BBC, a good
. example of which was Wolf
Mankowitz's play The Baby, based
on Chekhov's story., The entire
production was carried out at the
Highbury Studios, including re-
hearsals, and electronically recorded
on film for transmission at a later
date from Lime Grove. The

PRACTICAL_TELEVISION
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UNDERNEATH THE DIPOLE |

producer was Eric Fawcett, one
of the BBC's top line TV producers,
who has been watching the progress
of the High Definition system
from the start. Norman Collins
and his genial technical director,
T. €. Macnamara (G2TQ), have
always pursued a progressive policy
of keeping all interested parties
well informed. The result has been
worth while—the build-up of good
will with British and American TV
sponsors, with the film industry,
and with the BBC itself.

CHANGING SHAPES
OMPETITION with TV has
led the American film industry
to try out all kinds of technical
gimmicks which will change the
shape, colour and sound of films.
Many of these technicai develop-
ments have previously been men-
tioned in these columns and already
guite a few have been tried out
and have failed. Still in the field
are " Cinemascope,” the super-wide
picture with a 2,55 : | aspect ratio,
and " Vistavision,” a large screen
super-definition system of more
normal proportions. Many cinemas
are projecting films made in the

old way upon huge metalised
screens, using indifferent lenses
and unsuitabie arc-lights. The

result is a fuzzy and slightly out-of-
focus picture, full of grain and
odd scratches, made even worse by
an exaggeration of the inherent
unsteadiness of old projection
machines. Large pictures demand
closer technical tolerances. This
means that old fuzzy lenses and
obsolescent projectors are just not
good enough for the magnified
images on the colossal screens.
The result is to drive the patrons
from the two-and-threepenny seats
into the two-and-eights—or, more
likely, back to their television sets.

Nevertheless, when the very best
equipment is used for photography
and projection of ** Vistavision,”
“ Cinemascope,” Technicolor or
Fastman Colour, the result is quite
remarkable. The technicians have
responded to the challenge. An
unexpected development has been
a sudden improvement in colour
values, both in balance and

By Iconos

definition.  Technical costs have
rocketed in the process. In the
space of six months, the quality
of all the film colour systems has
leaped ahead. The demonstra-
tions | have seen of colour television
by Marconi, EEM.I. and R.C.A.
are” all first-rate, but they are
relatively crude compared with
the best that can be obtained with
colour film. =~

DR. KNOCK
NOCK, Jules Romain’s satirical
comedy, has been adapted at
various times into’stage plays, films
and for broadcasting. I seem to
have secn or heard versions of the
play before and have been only
mildly- amused by the subject but
moved to laughter by the inter-
pretation of the part by the leading
actor. The television version,
adapted and transferred to Scotland
by Robert Kemp, was quite funny
in incident, but not in theme. The
idea of a doctor buying a poor
practice in a Scottish village and
making it into a prosperous one
by inducing the inhabitants to
*enjoy 7 imaginary ill-health seems
to be utterly phoney. Deluding
patients into paying fees for quack

treatments  provides  situations
which have greater humorous
possibilities than charging the

treatments up to the State, But,
either way, it is completely out of
line with the ways of the medical
profession. It was certainly not
the fault of Moultrie R. Kelsall
that this play failed to make the
grade,

“ WILDERNESS OF
MONKEYS ”’
TORY writers and dramatists
have long found good material
for comedy and drama in life at
an English public school. The
austerity, discipline, traditions and
dignity of these institutions have
contrasted strongly with the free
and easy holiday camp atmosphere
of American high schoois and
universities, as conveyed to us on
the stage and screen. The back-
grounds in both cases are usually
exaggerated for story reasons. In
Peter Watling’s play, Wilderness of
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Monkeys, the story is not sub-
sidiary to the usual overweight
of atmosphiere and gains con-
siderably thereby. In this case the
action of the story takes place
largely in the matron’s sitting
room at Wyvern School where the
attractive and sympathetic Miss
Haslam, played by Rachel Gurney,
disperises wisdom as well as
medicine to both masters and boys.
It was perhaps too much to hopé

of that very fat monkey from the
other wilderness of Greyfriars,
Billy Bunter. Again a- woman
producer, Joy Harrington, suc-
ceeded where mere man might
well have failed, and the school
atmosphere was retained in, spite
of the ' burlesque demands of
script. Bunter is now well known to
an entirely new generation, thanks
to TV. Kynaston Reeves plays the
part of the rather dense Mr.

that she could reconcile the widely. Quelch in exactly the manner

differing points of view of Mr.
Reynolds (Classics Master) and
Mr. Payne (Sports Master), whose
respective charges got themsclves
into troubles which might have led
to expulsions.  Jfohn Robinson
played the part of Mr. -Reynolds
with great sincerity and power, and
if his manner of speaking was not
always as intelligible as we have
come to expect on television, his
performance was brilliantly
authentic in mannerisms, speech
and mental approach. Indeed, 1
felt that I was watching one of
my own classics masters of a good
many years ago whose® slight
eccentricities I used to imitate for
the entertainment of the dormitory.
Wilderness of Monkeys was a
smoothly and proféssionally pre-
sented TV play, produced by
Dennis Vance and directed by
Chloe Gibson, a team well worth
watching. Another schoolboy

presentation was the reappearance

1 imagined when 1,used to read
the famous Frank Richards stories,
and John Stuart is a fine Dr.
‘Locke. These school TV plays
gain quite a lot from the inter-
polated film malerial,
exteriors of school buildings, sports
fields and so forth. The BBC
TV film library section must be
¢olleeting quite a stock of school
film backgrounds suitable for this
type of TV play.

FILMED TV PLAYS

THERE seems to be a move’ by
S the BBC towards filming
more plays and featurss for
subsequent re-transmission 4s an
alternative to direct live trans-
missions from the studio. This
will call for a fairly large expendi-
ture in cameras and other equip-
ment which has, up to the moment,
been largely obtained abroad.
The process of film editing, for
instance, is carried out by tech-

showing imported from abroad.

nicians of TV and film studios,
using equipment mainly imported
from Hollywood. The introduction
of magnetic sound recording in
place of photographic sound tracks
will result in considerable changes
in method of handling, and Lhe
time is opportune for the design
of entirely new film editing
machines. This is a situation in
which nothing would be lost by
the engineers of both BBC and
the film industry getting together
to cvolve British editing machines
and other eguipment common
o both ficlds. Similar action ¢ould
be {aken with motion picture
cameras, ncarly all of which are
Photo-
graphic recording of TV images
calls for flm cameras which
enable the longest possible exposure
to be made, and this has been
accomplished on the High Defini-

“tion system by an extremely rapid

pull-down of the film between
exposures. Colour kinematography
calls for much greater exposure,
too, and the same system could
well be utilised as an alicrnative
1o the present method of increasing

the amount “of light used to
illuminate the scene. TV is a
very strong opposition to the

cinemas but mnothing would 'be
lost if the technicians of both
sides were to get together a little
more to pool some of their ideas
as well as their problems.

A VERSATILE SOUND UNIT
(Continued from page 170)

coil and a fixed capacitance of 10 pF than with the
eight-turn coil.

Few experiments have been garried out on the
first tuned circuit in the grid of V1. The constructor
could begin with a coil of five turns, centre tapped,
tuned by 25 pF, when he is first trying the circuit,
but subsequently he may find -it desirable to work
with the highest L/C ratjo if he wishes to obtain
maximum sensitivity. -

When a five-turn coil was used for the second
tuned circuit, and the correct value of fixed capacitance
was being investigated, attempts to use a variable
capacitor as a band-setting device for the tuning
capacitor were not always successful. Each capacitor
had its rotor plates insulated from chassis, and it is
thought that perhaps the capacitance to earth of the
rotor of the band-sctting capacitor was responsible
for the failure.

Graph
by a capacitor of about 25 pF when the dial indication
is plotted against frequency. Graph 2 shows the
effect when the dial indication is plotted against the
square of the reciprocal of the frequency. 180-deg.
corresponds to maximum capacitance and O deg. 0
minimum. : ] :

1 shows the effect of a five-turn coil tuned”

The graphs show the principle of frequency
calibration to be adopted when the set has been
completed. Dial indications corresponding to vision
and sound frequencies are noted for the channel for
which the set is intended. The straight-linc graph
is then drawn on the basis of Graph 2. From this dial
indication is plotted against frequency on the basis

¢ of Graph 1. -

Lining Up i -

It is suggested that when a television set is being
constructed the sound unit should be used as follows :

During the construction of the vision unit the
sound unit, used as a grid dip oscillator, can check
the frequency of the coils. When the vision unit has
been completed the sound unit, used as a test
oscillator, enables the vision unit to be “ lined-up.”
When the whole set has been completed the unit,
used as a pattern generator, enables the linearity of the
line and frame timebases to be adjusted. Finally,
when the television set is in service, and poor pictures
are being received because of a fault in transmission,
in the interval which sometimes clapses before the
apology is offered Lo viewers, an interval in which
one sometimes develops an upeasy fecling that the
set has gone wrong, one can use the sound unit
as a patlern generator, and find out very quickly
whether the set is at fault or not.
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"LEARN TE
ACTICAL

WAY

Specially prepared sets of radio parts
from which we teach you, in your own
home, the warking of fundamental
electronic circuits and bring you easily
to the point when you can construct and
service radio sets. Whether you are a
student for an examination; starting a
new hobby; intent upon a career in
industry: or running your own business
—these Practical Courses are intended
for YOU—and may be yours at a Very
Moderate Cost.

EASY TERMS FROM£]l AMONTH
With these outfits, which you receive TELEVIS'ON—Wmh this
upon enrolment, you are instructed equipment you are instructed in the ALL EQUIPMENT SUPPLIED
how to build basic Electronic Circuits design, construction, servicing and  |MMEDIATELY AND REMAINS

(Amplifiers, Oscillators, Power Units, " ) } : :
etc.) leading to complete Radio and testing @l 8 modern high quafity YOUR PROPERTY
Television Receiver.

TelevisionReceiverTestingand Servicing.

BEGINNER’S RADIO OUTFITS

—For carrying out basic practical work
in Radio and Electronics, from first principles
and leading to the design and building of
simple Receivers.

ADVANCED RADIO .
OUTF'TS'—WIth this equipment, you ;

are instructed in the design, construction,
testing and servicing of a complete modern
T.R.F. and Superhet Radio Receiver.

PO 3 QUPON . TODRAY

CTHER COURSES WITH QUTFITS INCLUDE:

MECHANICS - ELECTRICITY
CHEMISTRY - PHOTOGRAPHY
CARPENTRY

ELSO DRAUGHTSMANSHIP - COMMERCIAL ART
RMATEUR S.W. RADIO - LANGUAGES - ETC.

E "y % -'E n I N S T ! -[ U I E S The only Postal Loliege which-is part of a world-wide Industrial Organisation

1C.36

Please send me your FREE book on Practical

Courses : | am interested in Television [ |,
Radio: Beginners ], Advanced O.

QOther subjects ...........oocooeeivivieiiiiiriii. e

(Please indicate ltem(s) required) i

To: E.M.L INSTITUTES, Dept. 138x, 43, Grove

Park Road, Lendon, W.4.
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lNDISPENSABLE TO THE T.V. GONSTRUCTOR Qe

THE CH ANNEL T TELEVISION WAVEFORM GENERATOR

Cheap pattern generators which mere!y glve verttca! or
_horizontal bars are inadequate for sefious work. -
The CHANNEL T.I GENERATOR is a ‘mioderately prxcnd professional

instrument now available to the Amateur Constructor for the first time, and takes
the guesswork out o( T.V. building, ad;usung and servicing.

le prowdes a Vldeo Raster with line and frame sync pulses including fly- back
bianking. * By switch selection this can be modulated by a variable composite test
pattern, There is also provision for taking out the sync and/or modulation wave-
form direct, for separate testing of video-stage sync separator or timebases. Furcher
switch selection gives unmeodulated R.F. sound or video carrier, with optional
variable tone modulatnon of the sound carrier,

@ Direct Cahbratnon @ 3-Step Attenuator ® Uses 6§ Valves
@® Guaranteed 12 Months @ For A.C, 200-250 volts @ Fully Portable

Two Models now available

. N"f&é’ £ i ! @ No adj . -
Clean up that Picture! N justment requirad.
P _— 3 @ Ficted in one minute ! TYPE T.1.
WITH A cHANNEL FILTER . ® No alteration to receiver. Single Ban/d. 40.70
i ] @ Improves signal/noise ratio. Mc/s
El|m|n3tles or eﬁ'ec:‘lvely riduces @ Nothing to g0 wrong. As Mlustrated. Immediate Delivery,
- WB9A ine’ AR YE0K ® Suitable for any frequency.
;{\tFerfer;‘eanrcr:o:iactsternls Fcaus:rr‘ie;z @ Gain and bandwidth unaffected. TYPE T.2 (bual-Band)

through, etc. lc is a wide-band POST 25 pirecT @ Co-axial input and output. Band | (40-70 "Mc/s) g
pre-tuned filter giving 25-40 db_ PAID = C.W.0. °Compact size—3in. x 2in. x and

rejection of interference. RELLE . Band 3 (170-220 Mc/s}

Used by thousands of Radio OR FROM YOUR ® Actractive goid-stoved finish. . -
Dealers for their T.V. installa. ~ LOCAL RETAILER THOUSANDS _ ALREADY  IN DBy GG
tions Immediate Delivery. SE—TRY ONE ORDER DIRECT—C.W.O.

CHANNEL ELECTRONIC INDUSTRIES, ﬁ.}RQNHA"MR'é“NcEEf\ ot

D C O 133 ' ][\TEL En;gg C(Z)UEC()@ET:%!EEHE l}erial

(Regal Tracla Mart) BELOW 1S A SELECTION OF OUR RANGE OF
AERIAL FITTINGS

SOLDERQNG, Al fittings are die-cast, using high quality :;Iuminium and ar:e\\

fully guaranteed,

INSTRUME%TS | 14fe. 16 sow.z. 2in. Aluminium Masts Inc, Carr, 50/-

(Transic Board |S/- extra. Returnable)

BUETE _LiMiTRa

FOR | | din. 18 s.w.g. D/H Alloy Tubing. Per fr. 10d.
| fin. 18 s.w.g. D/H Alloy-Tubing. Per tt. 1/4}
SUCCESSFUL HOME CON- | INISULA‘TO?S L)anreakable waterproofl (standar: &9
e in. x }in. -ficting Eac
- STRU(;TION AND ALL ]‘ NSULATORS Unbreakable. For ' In- hne " Aerials.,
SOUND EQUIPMENT || lin. % kin. ficzing. Each  8/9
SOLDER JOINTING (| MASTHEAD MOUNTINGS. 2in. Pole: ﬁctmg, I in. o
Cross Boom. A ach  8/6
“STANDARD MODEL,” | MASTHEAD MOUNTINGS. lin. Pole ﬂctmg. hn .
| Cross Boom. ach  '6/-
as . ILLUSTRATED, 25/ || REFLECTOR AND DIRECTOR ROD HOLDERS,
X b for Lin. Elements, tin, Cross Boom. Each 3/9
Any volt range supplied. BRACKETS. Heivy Duty. 2in. Pole ﬁctmg, double, ..
6/7 to 230/250. I lashing. ) - Set 40/~ .8 35/
| | BRACKETS. Lightweight. lin. Pole fitting, single
3/16” dia. bit Standard Model lashing. i Set 30/- 25/~ £1 & I5/-

Please send 9d. in stamps to covar postage and catalogue
iltustrating our comprehensive range of aerial fittings, together
with complete constructional data, price.list, etc.

Equally suited to daily or intermit-
tent use
Made in England
Registered Design
(British, U.S.A., Foreign Patents)
Shlt)ld%o[ﬂes 111ust‘ated Export Enquiries Invited

KLla.
WRITE DIRECT TO

'ADCOLA PRODUCTS LTD.

;Salcs, Offices & Works : CRANMER COURT,, CL.APHAM | ST 3 ; :
HIGH S1., LONDON, S,W.4. © MACaulay 4272 MARLBOROUGH, WILTS. *Phone 605,

Address in block fetters pleass.

e
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PRO JECTION TUBE FAILING

I have a Philips model 600A (Projection), the picture
of which is getting rather dull although only 18 months
old ; is there any way of *“doctoring’’ the tube, so
making it give a brighter picture 2—N. Cooper
(Birmingham).

When a projection type picture-tube loses brightness
it is generally due to deterioration of the fluorescent
scréen.  Unfortunately, in such cases, there is little
that can be done in the way of a palliative measure to
enhance picture brightness.

VIEW MASTER—V8 FAULT

~Could you please tell me what is wrong with my
View Master ? A few days ago the sound became
harsh and distorted, with V8 becoming very hot;
this valve has now bumt out and I replaced it with a
new one, a KT61, same as the old one, but the fault
still remains. After about five minutes V8 overheats
wnth sound becoming harsh and distorted. Switching
off for a few seconds brings it back to normal, but not
for long. In an effort to trace this fauit I have replaced
all resistors and condensers on V8 and 7, also MRI1.
As a last resort I changed values, put the KT61 in the
main vision chassis and the 6P25 in the sound, this
brought the sound back to normal, but this valwe is
overheating and doubt if. it will Iast much longer.
In changing these valves over the vision has suffered
stightly. T would be most grateful for any help you can
give me in cleafing up this fault.—G. Maemahon
(Glasgow, S.W.3).

If V8 distorts and overheats, then it can only be due
to cither the bias being faulty, possibly due to R39 or
C35 or to C34 having become short-circuited.

D.C. RESTORER FAULT

1 am writinz to ask you for some information for
my View Master set. Some while ago nty tube developed
heater-cathode short, tube is 12in. Mazda, so | altered
the set to grid modulation according to details in a
previous issue of yours. I am now troubled with two
faults, although the picture is fairly good in general.
The first fault is that the flyback lines appear when the
studio lighting is dimmed and the second is, that the
picture is cramped on the right-hand side of the screen
which I cannot seem to correct in any way. Could you
- help me in this?—S. A. Comber (West Hendon).

The appearance of the fly-back lines when studio
highting changes is most probably due to the D.C.

Whilst we are always pleased to assist readers with
their technical difficulties, we regret that we are unable
10 supply diagrams or provide instructions for modifyving
surplus equipment, We cannot supply alternative details
for _constructional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. The coupon from p. 191
wmust be  attached 1o all Queries, and if a postal
reply is required a stamped and addressed envelope
must be encloved.

response of the receiver being at fault ; possibly
due to the use of a diode for D.C. restoration it is,
however, possible that the diode itself may be faulty,
or the grid leak may be of the wrong value.

Cramping on the right side of the picture can be due
to the volts in the V10 stage being low, possibly duc
to the H.T. being on the low side, or to MR2 being
faulty. We suggest carrying out voltage measurements
on the V10 stage to confirm that this is working satis-
factorily and also check that inserting the core into
L14 does have the effect of reducing the width of the
left side of the picture.

“ SIMPLEX ”—TUBE MODIFICATIONS

I am contemplating building the Simplex receiver,
and being only a novice 1 have much to learn about TV,
A friend of mine has told me the picture received an a
VCR97 tube is a green and white, is this correct and
what is the difference between a VCR97 and VCR517?
Will you be publishing a wiring diagram for the
conversion to a larger tube? Which channel have I to
wind the coils to receive the new station building in the
Isle of Wight ?

Can you connect the wires marked (a) from V3 to
(a) on V5, the same with valve 6 and 7 and what part
of the 6.3 v. heater line you connect these to ?—J. Ward
(Southampton).

The VCR97 gives a green trace so that the picture
is in black and green.

The VCRS517 types give a trace which will vary
from green to pale greeny-buff colour.

Data for the conversion to a larger ‘C.R.T. is being
prepared.

For the 1. 0° W. you will have to wind the coils for
Channel 3.

The heater wire goes to one side of the heater on
each valve holder. It comes-from the 6.3 v. trans-
former winding and then is looped from valve to
valve,

“ RINGING ”

I have a Bush TV36 (17in. screen) which Has a white
line running down the left-hand side of screen. (This
is only seen on raster or when the.screen has dark
surrounds.) I have been told it is due to ringing. There
is a coil on the tube which is movable. Is this the
ion trap magnet? Will the alteration of this cure the
white line? If so, how do I go about it?—J. W,
Smith (S. Shields).

If the fault takes the form of a single vertical
white line only, it is very unlikely the result of
“ ringing ”’ .in the line timebase. A flashover in the
line output transformer during the line flyback
should be suspected if close examination of the line
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reveals that it is made up of a vertical column of

short horizontal lines. “Try the effect of reducing’

the setting of the picture width control, and slightly
readjusting the horizontal hold control. 1f these
adjustments do not eliminate the disturbance, do
not attempt adjustment of the coil on the tube neck,
hut we would advise that you contact your dealer.

TIMEBASE DEFECT

A short while ago I asked you about the anode
resistor of the Video valve in my 1355 conversion
burning cut. 1 have replaced the 20K resistor with a
4.7K which secmed to work all right because 1 have
listened-in to signals on the LF. 7.5 Mc/s with an
aerial to the grid of V3.

The anode current is in the region of 20 milliamps.
Is this excessive?

1 have another query now, which I'd be gratetul
if you could answer.

I am trying out the C.R.T. circuits (I haven’t had an
aerial up yet because I’'m waiting for the Isle of Wight
transmitter to open) and I find I get a raster with lines
going up instead of across.

Pve tried changing over X and Y plates but the same
fault is there at a 90 deg. angle. Another fault is that
the raster is slightly diamond-shaped. A third fault
is that when the brightness control is touched now and
then the raster flies half off the side of the tubc, but
can be brought back by turning brightness down and
then up again.

1 am using just onc valve each for line timebase and
frame with no amplifier SP61 valves.—J. B. Knight
(Southsea). -

We assume that the valve to which you refer is an
EF50 ; if this is the case then the total cathode
current should not exceed 15 mA. You may, there-
fore, find it desirable—irom the valve life aspecl—
to adjust the valvé electrode potentials so that the
valve operates within the stipulated limits.

It would seem that a timebase defect is responsible
for the unusual raster eflect ; check that the time-
base [ree-running specds are reasonably accurale
and that the tube is mounted correctly. Unfortunately
a certain degree of trapezium distortion is almost
certainly bound to occur with asymmétrical deflection
methods.  With the usual push-pull deflection,
trapeziuin distortion is rarely severe and when it is
detectable it is a sign that the amplifiers are badly
out of balance.

A so-called “ noisy ~ or intermiltently operaling
brightness control polentiometer is likely to-be the
cause of the control of brightness fault.

FAULTY E.H.T. NETWORK ‘ ]

Having finished building vour ¢ Argus »" Televisor
some time age, I have found on trying the set a rather
peculiar stries of faults. '

My first tryout was as follows : no sound, no picture,
trace on screen all right, but after a short time the
VUII1L rectifier glowed with a bluish-red light and
R66 500 KO burnt out. 1 have now changed to a
2X2A rectifier and wired up as blueprint. On trying
again 1 found that 1 get a raster about 3in.. long by
1in. wide, but still R66 burns out after about 10 minutes.
I was advised to try 3 meg. 2 watt, or 2.1 meg. in
parallel, and so I have had another try with this result.

1 get raster as above .all right with all controls at
minimum setting, but it seems to be far too bright and
the same resistance still gets very hot. No picture,
ro sound.

Could you please advise me as to the following ?

Is using 2X2A 'quite in order? Is it right that ¥
should get raster at minimum setting of controls, and
“can I still use a higher wattage resistance to overcome
the above fault ?—J. Fyfield (Glasgow).

R66 overheating indicates that you have a serious
fault on the E.H.T. network—probably a leakage to
chassis—and this must be corrected. R66 should
work quite coolly. Check the circuit round VR9, R63,
C64, C61 and the EASO for a direct or near-direct
leakage to the chassis.

There will be a small raster with the height and
width controls at zero.

If difficulty is experienced in the frame circui
check that C43 is 0.005 n#F and try a value “of
0.002 uF for C44. .

Check that the vision and sound stages are working
by tapping the grids of the R.F. valves with a screw-
driver. . A distinct click should be received frem each
stage. Where no click is heard a faulty stage exists
and that stage must be checked (you should use the
listening method for the vision section 10 carry out
this test). .

Use an aerial of the type normally inuse in your
locality and erect it as high as possible.

FAULTY POWER PACK

I am the owner of a Masteradio Model T612L;
and I am beginning to get a little bit desperate about a
fault with my set that keeps recurring.

I have tried three different repair pcople but stifl
can’t get satisfaction. . :

The trouble is in the power pack. There are four
resistors, two under each UUG valve. Their value is
30 or 15 ohms, § watt. v

Either one pair or the other periodically burn out,
sometimes the corresponding valve goes with them.
1 would be delighted if you would let me know what is
causing the trouble, as it is obviously no use continually
renewing the resistors as the shops have becn doing
so far.—Mr. S. J. Dean (Dagenham). ]

The four 15 ohm } watt resistors—one included in
each anode circuit of the two UU6 valves—are
mainly to protect the  rcctifiers against excessive
voltage surges. It often happens that a short-circuit
occurs in one of the rectifiers, and this generally
results in immediate burn-out of the associated
limiting resistor. Frequently the valve faull is of-
an intermittent nature, in which case the set works
normally again after the resistor(s) have been -
replaced. Sooner or later, however, the short will
again occur and it will be necessary to repeat the
replacement process.

CRAMPED LEFT

1 have a Decca projection set Model 1000.

This has given good results for ninc or morc months.

Now the picture on_the /eft-hand side only has
reduced. I shall be very glad to have your suggestion,
—A. J. Norris (Beaminster).

If no effect of any sort is shown on the picture by
operation of the lefi-form and line linearity controls,
the EL38—left-form—valve and associated circuitry
should be checked—this valve is positioned in the
far right-nand corner of the chassis when viewing
from the rear of the cabinet. Also, check by substi-
tution the T4 line oscillator valve—this'is positioned
towards the lelt-hand side of the chassis, directly in
front of the tine output transformer. .o

e,
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BOOKLETS : “How fo use ex-Gov. T ATES » T " P, N . SIMPLEX T.V. 18 swg. Chassis with
Lenses and Prisms.” Nos, 1 and 2, 'E‘I?;I(.'(;? .awfll(agemﬂ';e l\lv':ihx-d:"lo f’l‘:"et screens and valve punched 17/6, post
price 2/, Ex-Gov. Optical lists free | | minimum 2 lines. Box No. 1/- 0“,,,1’ 1/6; fully-wound Coil Sets 15/., post
Tfor s.a.c. H. ENGLISH. Rayleigh Advertisements must bhe 1/-; Lynx wound Coil Sets, 35/-,
Rd.. Hutt Blentv\ood Essex. ‘and  addressed to  Advert post 1/-; Super-Visor and Tele-King
— == e—— e Manager, Practical  Televisi . Coil Sets. 37/6, post 1/-1 iin. sguare
R.F. UNITS, Types 26 at 37/6, 25 at Tower House, sfoulhampmn St., Cans. Farmer, Side Wires. ete.. 1/8
17/6, 24 at 12/6; brand new in | | Strand, London, W.C.2, each; Simplex Mains Transformers.
original cartons. E.W.S. CO.. §9, 27/6, post 1/6. C. O. PRESTON &
Church Rd.. Moseley. Birmingham. WINWOOD FOR VALUE. Amnplifier | SON, Healey Lane. Batley. Yorks.
— - - = -—- —— - | bargains this month. AC/2. 2-vdive =
AMERICAN MAGAZINES.—One-year | blus rec.. complete kit, incl. valves, | COILSETS for PT. Argus. Simplex,
* Audio Engineering,” 28/6, specimen | 58/6; wired/tested, 75/-; model U/2 21/- complete. Other sets to order,
copy, 3/-; ° High Fidelity,” 50/-, | for AC/DC, same price; model | High fidelity VHEF.FM. receiver bits,
specimen copy, 4/6; “ popular | AC/5/PP, 5-valve, push-pull chassis, | £7/6/0 with valves. BEL, Marl
Scicnce,” 28/6. Free booklet quoting | for AC mains. complete kit, incl. | boreugh  Yard,  Archway, N.19
others, . WILLEN LTD, (Dept. 23), | valves. £6/19/6; wirced / tested. | (ARC 5078.)

101. Fleet Street, London. E.C.4. ﬁt/rlsﬁgA1mLclx?a?s?s,mdl}EmR'la'ri%?éb”e‘-?é’ LATEST BRIMAR MANUAL, 248 pages

ALL YOUR T/V COMPONENTS, | etc., 42/6; Valves. 8D2 9Di. 4D1, %{)Séxgélllthlr\Y()’lgﬂg\i’miTglv‘(;l;t&gk?n]ws'
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Aource, Send 9d. stamps for new arnarvon Road, Leyton, E.10. (Mal

‘ Replaccment and Rewind Manual.” | only.) SITUATIONS VACANT

‘“ DIRECT T/V REPLACEMENTS,”

134-136, Lewisham Way, New Cross, | “ VIEWMASTER ” Valves, exact to %ﬂsféﬁﬂ?%ﬁ&l&{ g:r;g;}ise ?f:lrfg;‘e;]v}lng zhesel
S Wit 2 & . o
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SN e, @FR, EBSL. CALs SAMS, ELOL any @ foi | #en of Vacancis ey, tong. 7 e Nowica-
STORAGE BATTERIES, 12v. T5AH s+ DOS Av. miniatures, 155. | THE MINISTRY OF SUPPLY re.
heavy duly, 19 plates. separate cells JD%{' 1T4. yav4 3Q4. Ni3. 354.,_1$4- quires craftsmen  with practical
in hardwood cases: finest possible 92, ""‘zi 4 for ?17/6' postFl/-, all | experience in the servicing and main-
specification, £5/17/6, 9/6 delivery; gudalmlntee new and boxed or indi- | tepunce of ground and airborne radar
12v. 22AH. almost similar specifica- E)llaugd unges ‘?nd Othlesl}“)l‘D%Eh(’B dé'fs' equipments, to serve as Research and
tion, surprisingly powerful. £2/14/-, RA]yDIO anexC ]bp‘ Pl e Experimental Mechanies (Speciall ai
delivery 5/6; 6v, 90 AH., 15 plates, Tl Lond 9\”"3 SaCEéSﬂm ord | Boscombe Down, Wilts, Applicants
hard_ rubber Celis. also suitable for | FiH. Dondon. N.16. (STA 4587.) should have served an apprenticeship
cars tractors, lorries. etc,, £3/7/86, or have had equivalent experience.

deliverv 1/6; 6v, 150 AH, extra heavy
dity, 25 plales, separate cells in
hardwood cases, £5/7/6, delivery 8/6.

TEDDINGTON ENGINEERING CO..
LTR.. Dept, **.C.” High 8t,, Tedding-
ton, Mmdx {KINgston 1193-4.)

SERVICE SHEETS for Radio and
lelewslon over 2,000 models. S.A.E,
enqmrles W. GILBERT. 24, Frith-
ville: Gardeuns, London, W.12.

RADIO UNLIMITED offer: New,
boxed, Valves. 6AMG6, 6AL5. 6AKS.
6BE8, 6BA6, 6BWS, PYSZ PYBO, 7/~
vach; ECL80 8/6; EF80. 9/6; EL32
6/6; EF50, red, 7/6; 6V6. €/-; 6I6,
5/9; SP41, SP6l, 1275, 6K, EF36,
4/6, 48/- doz.; UCH42, UY4l, UL41,

7/9 each; V/nmster les inel. choke,
17/6 set; 3-Wayve lepqck L. M 'md
S, 23/6; CZ1, 2/6; R.M.4, 15/6; T.R.F.
Cabinet Kit, 22/6; Soldc—r, §lb., cored,
4/6; Rev. Countfers. 9,899, 6/6; Mic
Trans., 2/6. Lists, slamp, please.
RADIO UNLIMITED. Elm Road,
London, E.17 (KEY 4813.)

VIEW MASTER 12, Pontop Pike, in
cabinet; pre-amp. Offers. TAYLOR,
64, Hargreave Terrace, Darlington,
Durham.

MICA RESISTANCE STRIPS, 8002 3
a with 2 taps, 1/6; Tunsfoxmms new,
std, mains input; 250-0-256v, 70 ma,

tapped 200v, 6.3v, 3a, 4v, 2a, 10/6;
600v, H.W.. 6.3v, 3a, 4v, 2a, 12/6;
14v-20v, 15-20a, H.W.. 38/-; 230v. io
6.3v, 5a, and 10a, 15/-; 2kV. 5 nia,

. 2a, 25/-; 350-0- 350v, 150 ma, 5v,
3a, 25/-; postage 2/- each; Cera-

micons, N750K.2.2. to 100pfs. 25/ per

100. List and enquiries, s.a.e. please;
terms : cash with order; postage
extra. immediate delivery. W. A.
BENSON, 308, Rathbone Rd., Liver-
pool, 13.

TV SET FOR SALE, comprises 2
13555, works any channel, spare
CRT’S, valves, smart cabinet; ofters?
BARDSLEY, Upwell, Wisbech, Cambs.
TAPE RECORDER, Truvox deck,
twin speakers, new, £3@8; Collaro
Studio auto-changer. new £10. Box

169, c¢/0 PractIcan TRIEVISION.

PRE-AMPS, 1 Valve, 30/-, 2 Valve, 45/,
either uri{i with P.P, 25/- extra:
VCRI7, full picture, 40/-: carr. paid:
T.V. Power Units, 250ma. 240 volis.
6.3v, 5 amps, fully smoothed, 45/-;
lists s.a.e. COTSWOLD  ELEC-
TRONIC SERVICE, 6. Coronation Rd..
Tetbury, Glos.

SUPERIOR 15in. partly assembled
Kit, also 11324 modified for TV
sound: first reasonable offer.

ROMAIN, 13, Queens Rd.. Devizes.

“PREMIER » 12in. Holme Moss Con-
sole, £30 o.n.o. HOWE, 8§, Overland
Rd.. Cottingham. (Phone: Hull
47884.1

12N, G.E.C, 4608 (VCR 511A) Electro-
static Tube. with mask. mu-metal
shield and hase holder, 80/-. CAREY,
20, Denison Close, N.2.

FREE Resistor Colour Code and
lists, Send s.a.e.; h.p. available with-
out deposit, R, h HOPE, 6, Grange
Rd., I‘hmnton Heath, Surrey.

£10,—H.M. Viewmasier Console
Chassis complete. with spare valves.
but less C.R.T. 29, Hallsenna Rd.,
Seascale, Cumberland.

STAN WILLETTS

NE. W EST DBROMWICH.
WES 2392. 111, HIGH
Bl 'X( KHEATII, nr. Birmingham

VALVES.—Brand
guaranteed @ D77, CVMO GAMG BD’3 CVIJB
7T, GK'IG \éTSZGlEI .32), 5/- each, 54i- &

24/~ doz. Pos

GERMANIUM _\IAL DIODES, WIRE
END.—Brand new. 1/6, 12/- doz. Post 3d.
OUTPUT TRANSFORMER.—32-1. 55-1,
80-1, m/a. Brand new, 3/9. Post 10d.
RESISTORS.—1  watt, assorted. Brand
new, 16 box of 12. Post 4d.

VOLUME CONTROLS, with SP switch,
11 spindle, } and 1 meg 2/- each. Post 4d.
WANT!

VALVES, CR.T'S, Tl*ST EQUIPMENT

They should have a sound knowledge
of basic radar technigues und an
ability to remain conversant with
advancing development in the radar
field, Experience with H.M, .Foreces
on similar work would be an advan-
tage. Rate of pay for u 44-hour
5-day week. 139, 4, plus 26/- merit lead
on entry with prospects of reassess-
ment for merit lead in 1-3 months.
Limited hostel accommodation may
be available. Apply, giving partieu-
jars of apprenticeship, iraining
tincluding Forces” training), quali-
fications  and experience to AIR
COMMODGCRE COMMANDING, Aecro-
plane and Armament Experimental

Establishment, Boscombe Down.
Amesbury, Wilts,
WANTED

ALL TYPES OF' VALVES REQUIRED
for cash. State quantity and con-
dition. RADIOC FACILITIES. LTD..
38, Chalcot Road, N.W.1l. (PRImrose
$090.)
NEW \H\L\IEq WANTED, small or
large quantities., PL81, EY51, KT61,
524G, 5R4. 5U4, 3Q5, all television;
prompt cash. wM. CARVIS LTD.,
103, North St., Leeds, 7.

EDUCATIONAL

FREE ! Brochure giving details of
Home Study Training in Radio, Tele-
vision, and all branches of Elec-
tronics, Courses for the hobby
enthusiast or for those aiming at
the AMDBrit.ILR.E.. City and Guilds
Telecommunications, R.T.E.B. and
other professional examinations.
Train with the college operated by
Britain’s largest electronic organisa-
tion: moderate fees, Write to Dept.
PT28, E.MJI. INSTITUTES. Londen,
W .4 ° o

1.P.R.E. Data for constructing TV
Aerial-strength  Meter, 7/6; 5.560
Alignment Peaks for superhets. 5/9;
sample copy ' Practical Radio Engin-
eer,” 2/-, Membership-examination
particulars, 1/-, Syllabus of seven
postal eourses free and post free.
SECRETARY, E., 20, Fairfield
Road. London N8
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SAFEGUARD YOUR SET ECONOMIGALLY

AND NOT AN INGH WASTED

ERSIN
Multicore
SOLDER

ERSIN MULTICORE SOILDER
makes every clectrical connection in CCN‘I‘FJ
your equipment a sound, permunent ginTEs
joint. Countless jobs—construction,
repair—can be done with one 3 >
carton. And, because ERSIN MUL TlCORE

contains 3 cores of exira-active, non-corrosive Ersin

HS 3

Size 1
Garton

Flux to prevenl oxidation, ‘dry’ and H.R. joinis, it solders instantly,

trouble, wasie or extru flux,  Get

MULTICORE SOLDERS LTD.

without a carton today.

MULTIGORE WORKS, HEMEL HEMPSTEAD, HERTS - BOXMOOR 3638,
¢ .

HANNEY of BATH offers :—

POW. SIN-VALVE A.C. SUPERNET. Osmor 3-Band R.F
coilpack. 88/~ ; Osmor pre-aligned 1.F's. 16/- pr. ; Elstone mains
mcn= to specification. 32/~ : Denco 16 X 8 x 2iin. chassis, 11/~
et Priced parts list available on application.

ERI QLEI\( Y MODULATION., Tor Wrotham high {fidelity
Transmissions. DENCO technical bulletin giving circuit and
point to point wiring diagram for building an F.M. Feeder unit.
1'6. We have all components available. Priced parts list on applica~

tion.
IW.R, INTORIAN High Fidelity Speakers.
HF912 67/~ ; HF1012 (3 or 150), 73/

ST
HF310 60/6 ;
ACOS Hi;g Pick-ups.. HGP 20-1 std, or LP 68/8. Heads only std.

GHFGIO. 50/6 ;

DENCO, CP d/L; and CP 4/M, 33/4 : CP 3/370 pf.

3/500 pf.. 42'8. OSMOR " Q ” HO 48/- ; LM, 40 - : Batt.,

50/- ; TRF, 40/-: HF stage for HO pack, 20'-. ETA 4-Station
pack. 43/8. We stock COILS by Weymouth, 0<m01 Wearite,

Denco, Teletron and R.E.P,

;iE 'ONE Mains Trans. (or the SIMPLEX TV, 48/-.
!l\' IWMASTER., WIDE ANGLE VIEWDMAS SR CONVIR-
-‘SIOV, Complete set of parts for converting existing Viewmaster
. W.A., less valveb. tube and mask £14/18/6. W A, Conversion
{ mstl actions, 3/6 : WBI13, 48/8 ‘WB114, 23’6 WBL1S, 42/- 1
WB116 and WBI117, 78 each ; WBI18, 22/6 ; WBIS, 26/9 ; WBL2L

186, WB124, 10/6 : Westinghouse 36/THT/30, 17/-.

Plus condensers
and resistors as per our geneval list.

\IL‘LL»\RD “UNIVERSAL " LARGE SCREEN A.C/D.C
T¥ ‘ISOR. Denco drilled chassis with all mechanical parts.
53/6 ; FDI2/A duomag focaliser, 87/6 ; 14A7342 rectifiers, 37/2 :

Goldsman droppers DK37/6, 8/9 ; DK35/6, 7/8. VAL008 varite res..
}4 ‘6. Other Denco parts, please see below.

W IDL ANGLET, COMPONENTS. ALLEN. Teleking Chassrs.

50/~ . Coilsets (TK & Super~V1sor) 446 ; 1.0.308, 40/- ; FQ.205,

21/- 1 DC.300c., 39'6 ; FC.302, 31/~ : GL.16 & 18, 78 each : SC.312
21/- ; AT.310. 30-; OP.117, 9]-; BT.3 14, 15/- ; DENCO' Chassis
Magnaview, 37/6 ; Chassis, Super-Visor, 51/6 ;  Coilsets, Magna-
view, 41/2 V.VA_!DCAL 43'-; WAIFCAL 381/~ ; WAJLCL and WCL,
7/6 each ; WA/FMAIL, 21/-: WA/LOTL, 42/-; WA/FBTI, 16/-.
Send 8d. stamps for our Gencral List of components for View-

master, Soundmaster, Williamson Amptifier, Teleking, Magnaview
(Brimar & Engzlish Electric large screen TV), Supnr-\rlsm Mullard
Universal, Close tolelanne lever Mlcas, etc., ete. Please add 1/~
postage to orders under £1.

L. F. HANNEY

77, LOWER BRISTOL ROAD, BATH

Tel.: 381

| OPPORTUNITIES IN||| MAST

factor

144 page;

Free

Television offers unlimited
scope to the " technically
qualified,  Details of the
easiest way to swudy for
AMBrit. LR.E, RT.E.B,
Cert., City and Guilds,
‘Television, Television
Servicing, Sound Film
Projection, Radio
Diploma Courses, etc.,
are given In our I4.-page

S

/kJ

ments Dept.

this enlightening book.

Send for your copy NOW—FREE and
without obligation.

WRITE TODAY!

British Tastitute of Engineering Technology
237, College House,
29-31, Wright's Lane,

Kensington, W.8.

- UNITS

(Gain approximately
approximately 2dBs.)

Handbook (; EINUG\{NIEIER_

ING OPPORTUNITIES”

which also explains the FCan'fUHY desizned
benefits of our Appoint- ncorporating a

of special low loss feeder..

(sent carriage and packlng free or
avaifable from your Dealer),

SPENCER - WEST

Quay Works, Gt. Yarmouthr

LYONS RADIO

LTD

3, GOLDHAWK ROAD, Dept. M.T.
SHEPHERDS BUSH, LONDON, W.t2.
__ Telephome: SHEpherds Bush 1729

RADIO EXHIBITION. Once again we
are holding our SPECIAL 'SALE, starting
August 25¢th, to coincide with the commence-
ment of the Radio Exhibition. Our premises
are only just over a mile from Earls Court, so
if in town why not pay us a visit and secure
some of the many bargains which will be

HEAD

15d8Bs. Noise

displayed, all at clearance prices.
EXAMPLES : RII55's from 39/6, Ri132's
from 15/, A.C, Mains Power Packs from

25/, Chassis for breakdown from 2/$, and
literally hundreds of others. Deéspatch of
purchases gladly arranged. Please don't
write or 'phone for further details as we
must restrict this SALE to PERSONAL
SHOPPERS. ’
CATHODE-RAY TUBES TYPE VCR97.
Brand new and unused in makers’ special
transit cases, Television picture tested to
ensure freedom from cut-off, PRICE 39/,
carviage 3/6.

MOVING-COIL PM. SPEAKERS. All

and

Cascode
amplifier and suvitable for use with all
types of aerials. Supplied complete with

engineered.
connected

We Guarantee Power supply wunit and mounting brand new Radio Mfg.,’s surplus stock. 2/3
“NO PASS—NO FEE" bracket as illustrated. Descriptive ohm, 8in., 17/6 ; 6kin., 15/6 ; 3in., 13/8.
1f you are earning less than leaflet on request, 100 ASSORTED RESISTORS, .4, 1,2
£15 a week you must read Price complete with 40fc. and 3 watts, 15/-, or 50 for 8/-. Alf as new

£l 9 6-0 by leading makers,
50 ASSORTED CONDENSERS. 3 pfd.
to 0.1 mid. Tubular, moulded and silver

mica. All as new by T.C.C., Dubilier, etc.,

12/6. -

R.F. UNITS TYPE 26 & 27. These well-
known converter units complete with
valves. Frequency range 26 (50-65 Mc/s),
type 27 (65-85 Mc/s). In good condition.
PRICE, cither type, 39/5, post 2/6.
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CORRES?
CORRESPONDENT WANTED

IR, —In the January issue of PRACTICAL TELEVISION
you printed an article regarding television
reception here in Eire.

I am in possession of an * Argus » kit and I would
be obliged if through the columns of your paper
1 might make contact with other experimenters
in this country for the purpose of exchanging notes
regarding results obtained.—Joun J. MuURPHY
(Radio Service, Charlestown, Co. Mayo). '

MODIFYING THE R3i18 AND Z(C8931
SIR,—AS a regular reader since your No. I, which
I still have as a souvenir, may I register a howl
of protest at the articles by B. L.. Morley in the May
and June issues, entitled ** Modifying the R3118 and
ZC8931 "—Conversion details for a powerful sound
and vision receiver. o
-Encouraged by the opening words, * The units
~ R3118 and ZC8931 are identical, except that the
R3118 contains its own power supply for 200-250 volt
mains,” I bought two ZC8931'sat a Liverpool dealer’s,
as I noticed that one was roughly tunable for Band

111, and | thought the same conversion would do. .

.I'did nothing, until this week, and when 1 dig
into the articles and look at the circuits and compare
them with the units ZC8931, 1 find them totally
different. Here are the main differences between
ZCB8931 (Design A) and R3118.
* One H.F. stage only.

Front panel layout very different.

_ No fuses, no on-off switch. No ** pulse input.”

-Only one output, not marked -+ or —. (There is
another *‘output” terminal on the back of the
chassis.)

I can’t find V8 at all.
VR92's, instead of four.)

No magic eye. No triode.

Which makes me wonder whether your contributor
ever laid eyes on a ZC8931. | have since scen a
R.A.F. R104, and this is almost identical with the
ZC8931’s | have, but this has controls on the panel
“ Sensitivity,” ** Low,” ** Modulator,” 'with a'VR92
on the back of the front panel, otherwise it is similar
in every way.

The full designation of the receivers in my possession
is APW4790, ZC8931 Responser unit. Design A,
Serial No........... Year 1944. ’

As these are extremely useful looking 'units,
I am naturally extremely disappointed that I have
been misled by your articles, and beg of you to
publish another article dealing specifically with the

. ZC8931 and, incidentally, giving the connections to
- the mains plug.—GEORGE TwisT (Liverpool).

(The author states : When I wrote this ariicle I made
inguiries  from dealers advertising in PRACTICAL
TELEVISION about the availability of the item. The
reason Jor this was, of course, to avoid having details
published for an item which was not obtainable in
quantitv. I was informed hat the R3118 was now
in poor supply but thar the ZC8931 which was identical
but for the power pack was available. It was on this

(In fact, there is only rwo

ONDENCE

The Editor does not necessarily agree with
the opinions expressed by his correspun-
dents. All Jetters must be accompanied by
the name and address of the sendor
(not mecessarily for publication).

information that I mentioned the fact, in all good
Jaith, in the opening paragraphs of the article.

1 should imagine that the ZC8931-which is held by
the reader is an earlier model than that referred to by
the dealer. o

The reader refers to the mains plug, but as the unir
was designed for a separate power supply there will
be no mains plug and fuses.

The reader. may be willing to give the address if his
supplier.  Can any other readers supply information
on these units 7—B. .. MORLEY.)

HIRE PURCHASE DISADVANTAGE
QIR.—I have been a regular reader of your .journal
from the first issue and have made up both the
““ Argus ” and the ** Lynx ” receivers. In addition,
I read practically all the articles each month, as I feel
you cater admirably for the amateur who likes his
TV on the practical side.

It was, therefore, with some concern that I learned
that the restrictions on buying by hire purchase were
to be lifted. This, I understand, enables anyone to
take away. a complete TV receiver from the local
dealer with.less than a pound deposit. My worry is
this. Are we to become a nation of unpracticals
who prefer 1o buy a set the easy way rather than set
to and learn to build one ourselves ? :

Think of the young man of the future. What is
there to spur him on (o constructing his own
" Simplex ”” when he ean get a super, commercjal
model installed for a week’s cigarette money 7—
L. LIGHTFOOT (Kew).

EX-SERVICE TUBES

SIR, I have been told that the VCRS518 is definitely

unsuitable for a television receiver. If this is so,
I wonder whether any readers have used it in an
oscilloscope or television test set ? Perhaps, if so,
they would pass on any helpful information. Appar-
ently it is the long persistence which.is the trouble
and it would be interesting to know whether this can
be overcome by any circuit arrangement.—G. BAKER

(Merton). .
SILENT VIEWING

SIR, it was with great interest that | saw the.photo-

graph in an issue of PRACTICAL TELEVISION some
months ago of a couple viewing one of the new
receivers developed which enable two people to look
at the same set but see diflerent pictures by means
of a special viewing glass and individual headphones
for the separate sound tracks. 1 am trying to
visualise the day when my wife and | both view
different programmes on the same viewer. My wife
reaches the sentimental climax of a tragic play when
suddenly the whole illusion is broken for her by my
hearty guffaws at the comic antics of Benny Hill.—
A. HorsLey (Beckenham).

QUERIES COUPON

1
This coupon is available until Sept. 2ist, 1954, and l
must accompany afl Queries. B
PRACTICAL TELEVISION, Sept., [954.
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- ) o i 17 ? '
KINGSTON ON THAMES . HAVE—LYOUH"!’EAtheDm LandM Southea%t

England, or the Home Counties you can

build this new Freguency Modulation
suner and enjoy the thrill of the really
A shop catering exclusively for the
Home Constructor.

fantastic high quality pro-
grammes on 90 mes from the
BBC's Wrotham station. Has to
he heard to he believed.
this is the NEW THING in
radio. Cost of huilding
approx. £7 complete with
valves. Send dfor full
A o instructions, drawings,
Wide range of valves and components circuit and  price  lst,
- price 1/8. (Chassis is sup-

plied with ¢/l holes punched

both surplus and new always available, T ot
All components for e -+ | {HOME RADIO OF MITCHAM
. : 187, LONDON ROAD, MITCHAM, SURREY. MIT 3282,
VIEW MASTER Buses 44, 77, 80, 115 and Trolleybus 630 pass the door.

SIMPLEX e E
{ Intfoducing the :— TYANA TRIPLE THREE
TELEKING :

SOUND MASTER

and .many “other popular circuits in’

Reg. Design No: 667804

MAKE SOLDERING A PLEASURE

stock. SMALL SOLDERING IRON
. Complete with detachable BENCH STAND 19/6

The smallest high-power soldelmg iron. Length only 84"

WATTS RADIO ;glousuble long bit dia. 3/16” ; mains voltages 109/110, 200/220'

/25
The ** STANDARD ** Popular Saeldering lron now reduced
(R R

7 e to 14/
8, Apple Mafket, Kingstfm WI ThameS, Replacement Elements ‘and Bc;ts for both types always availabie,
Surrey KENROY LIMITED

. 152/297 UPPER ST., ISLINMGTON, LONDON, N.I.
Telephone : Canonb 4905-4663

0OC0G000IENE0C00MD
BasEassesaseseREasaseaTREY

GUARANTEED NEW

FIRST-CLASS 1954-5 BOXED VALVES
TELEVISION and ™~ ' 1ATGT S:rgsTD,a‘zszsrerv"/cizLaa 28!
RADIO COURSES - . (AATALOGUE e

GET A CERTIFICATE! SET D e

9
1H5CGT ! 6SNTGT |35L6GT EY51 12/-

wser P leviar Vlaszs  SeEAA o
Afcer brief, intensely interesting study JUST RELEASED NG ol -y 3524GT8/6 ) lg;:
—undertaken at home in your spara irG I8l6VeG 76 8/6KT63 %6
time—YOWUL can secure your pro- %2«5& :‘#g BVEGT - GSZSGTSIG I\\I'I%M 1851/8
fessional qualification or learn Servicing 3 el 16| N E
and Theory. Let us show you how ! * 60 PA[GES %g} ;fgig%@r 7 oOLbGTS/S g%g&li 2]?[/}:
e e hODODo - 35t 78l /9180 16/PL62 10/8
; FREE GUIDE 2000 COMPONENT Vi %167 g:;?; 7 1%//6 L 1276
The New Free Guide contains 132 * SY3GT 7 3 /-
pages of information of the greatest 79 7/6/CL33  13/-|PY81 10/6

importance to those secking such
success compelling qualifications as

A.M.Brit.l.R.E., City’and Guilds

i

B7

7C5

7C3
5 /6| THT §
TYPES 6A7  10/6{7S7 716/ DAC32 PZ30 17/-
6ABG  9/-|TY4 8/6 19/-/R19  13/6
6. &/ %g%% 12/6;DF23 12/~ 8P4l 3/6

L i el s o logsun goin u
Amateurs' Exams., Gen. Cert. i g /- U22 7

of Educ., London B.Sc. (Eng.), 500 M—ﬂ-“ STRATIONS g%;{g g; IOLDHIO DE‘3J2 7;8 Egg 1%;3
A.M.1.P.E., AM.I.Mech.E., 6BES  6/6/10P13 10/6|EACOL 9-UT8 876
Draughtsmanship (all branches), PRICE 1/_ 6BH6 6/6|12A6 6/6/EBS1  6/9|U404  9/-

6BJ6  6/6!12AT7 9/-EBC33 7/gUB4l  9/-
GBWE  7/8/12AU7 EBC41 10'-{UBC41 10/-
6 /6| EBI'80 UBF80

! 10/
6C4 TI9I12AXT 78| 12,6 12/8
COVENTRY RADIO & i uces o
8F1 10/ - CCEM 12'- 10/8

SF6CH 74 12K8GT 582‘361&6 %gg Ll‘%
189, DUNSTABLE ROAD, |¢F1} 16/61207GT [EF® ULal 9

our remarkable Guarantee of
SUCCESS OR NO FEE

Write now for your copy of this

invaluable publication. It may weli

prove to be the turning point in your
career.
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WOLF SOLDERGUNS ON EASY PAY-
Deposit &

MENTS AT LAST:—

T} pe )1.

8 monthly

C‘ash Price payments of
. £2/18/16  or 74
2196 or 74
1/112:6  or 4/-
]{1(}/- or 3/8

Automatic Seldergun .
Heavy Work do.
Medium—Heavy Work do.
Fine Instrument Work do.
Fine—Medium Work do.
General Industrial uses do. L
sl)ldexmg lron .., . ... Libi- or 311
Do.

o 42, Do
Other makes 5uppllei on =,
for Leafets, ete., or =p Y vour exact )equnements
Quotaiion of the terms on \.ame sent to you ymmedlatply
We also supply WOLF DRILLS, BURGESS YERS,
VIBRO-TOOGLS, cte.. cle., ete. all on easy terns,

Let us have your enguiries—no order too small.
Desk 47 LAFCO COMPOQUNDS LTD,,

3, CORBETTS PASSAGE, ROTHERHITHE NEW
ROAD, LONDON, S.E.16. BERmondsey 4343.

==SIMPLEX=—
TELEVISOR
VALVE SET (13) GUARANTEED
- carr. 39/- paip

I' nt ¥ (e\ cpt Gremmet and Solder Tags), 30/- ¢
M fexcept three 0.1 mfd. 2.5 XKV Condens

vau p(ud
Metal Re R. 5/9 each. K3/40 E.H.T., 6/9 ea
Paotention thouL a\\nLh all values to 2 Meg.,
2/6 ;. with switeh, 1 and 2 Meg.. 4,- each.

Resistors, s:mplex Lypes 5.3 dozen (1 and 1 watt).
Condensers.—Electrolytic B.E.C. (Min.), 8 mfd. 450 volt,
2/-: 818 mid., 3/9: 16+16 mid., 4/6; 32432 mtd., §/-.
Dubilier, 500 volt 20 mid., 3/- 32 mtd., 5/,
25mid. 2 volt, 50 mid. 30 volt, 2/% each.

Co-axial Cable, 1in, dia., 80 ohm 8d. per yard,

Bias,

VALVES

QUALITY TELEVISION COMPONENTS
SCANNING COILS
_ 6/10 kV. R.F., E.H.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS

Write {or illustrated list (Publication 75)

HAYNES RADIO ird.,

Queensway, Enﬁel&,
Middlesex.

ALL GUARANTEED. BEX- GO\/T

4/- | EFS0SYDS/3 | =SP6L 2/
2/- | Ef A5 50 2~ | 6J5 5i-
6/- | 6HE(M) 4,6 be'Z(M) 5/~
4/6 | BFe 716 | EI54 5/-
5~ | BCH4 4/6 | BL32 -
76 | EK32 7/~ | BAME V16
8/6 | 6BWT 8/6 | IBWS 86
7/~ | IR5 - 1184 -
76 | 3V4 86 | 3A4 k3
8/6 | 323 86t 574 8/6
%6 | FW4,500 8/6 | 807 /-
3/~ | CVis8 6/- | CVI73  9/6
,\7U133 3/- { U2 76 | 6K6 114-
6Q7 86 | 6V6 8/6 | VR116 -

4/
S0L6 8/6 | 3524 8/6 | 12A6 -

6/ 5

VINER’S (Middlesbrough)

Radio
26. F.

Government Surplus Electrical
STREET., MIDDLESBROU G
Felephone @ MDY 3418

& B T S e S g g e N R S R W R

ALUMINIUM, LIGHT ALLOYS,

BRASS, COPPER, BRONZE

IN ROD BAR SHEET, TUBE, STRIP
WIRE, ANGLE, CHANNEL, TEE

3000 STANDARD STOCK SIZES

H. ROLLET & 6O., LTD.
6, CHESHAM PLACE LONDON,S. W.1.
SLOane 3463
Works:

36, RCSEBERY AVE., LONDON, E.C.1.
Branches at

Birmingham,

Liverpool, Manchester,
Leeds.

“No Quantity too Small’

RADIO AND TELEVISION
COMPONENTS

All parts in steck for :
VIEWMASTER, SOUNDMASTER,
TELEKING, ETC. !

Easy Terms Available.

Y Stomp for list, NOT S.AE.
JAMES H. MARTIN & CO.
Finsthwaite, Newby Bridge,
Ulverston, Lancs.

BENTLEY ACOUSTIC CORP. LTD.
38,( “haleot Rmul NV 1L PREnrose 9050.

bU1G 8/- 2AU7T 10/~ | BF50(A) 8-
6. g G/ ]AAX'Y 7!- | EI80 10/-
12BES 76 | BL38 20/-
307 7/6 | EL9 66
5763 9/~ | HVR2A 6/6
EB91 6/- | Pends6  8/6
ECCQ3 10/- i PL38 17/6
ECC35 10/~ | PZ30 12/6
B39 6/6 | UYA4l 9/-

EFS50E) 5/- | SP6l 216
- 24 hr. C.O.D. Service.  All
S A.B. Free List. Many others.

t
guaranieed.

BRITAIN'S LARGEST STOCKISTS
of British ang American ‘Technical
ouks
The Oseilloxcope al YWork, by A. Haas
and R, W. Hallows. 15~.. postage 6d.
Practical Television  Circuits, by
F. J. Camm. 15x., posiage 6d.
Television Cirenit Refineinents, by
C. H. Banthorpe. §s.. postage 3d.
TY Fault Finding, Data Book No. 5.
Hs.. postage 3d._
Felevision Receiver Servicing: Vol 1.

Spreadbury. 21s.. postage 9d.

Cathode Ray Tuhes, edited by M. G.
Bav. 25s.. postage 2d.

Radio & ‘Feleyision Req
~hooting & Repair, b; A. Ghirardi
and J. R. Johnson. 54s.. postage 1s.

Television Engineers” Pocket Bool,
edited by Iolloy and J. . Hawker,
10s. 6d.. postage 6d.

\umlm('r reprinted

cWireless World. 35, 6d.,

3d.

ctronic Musical Ins(nnnom\

al, by A. Douglas. 30s., postage

iver Trouble-

The W llh.nnsuu
from

lho Radio Amateur’s Hmnlhonl\
954, compiled by “A.R.R.L. 30%.,
pO\Lnge 1s.
Ediswanx Mazda Valves,
4d.

2s., postage

Brimar Radio Valve & Telefube
Abinual: No. S., postage 14. .

Radio Valse Data. compiled by “Wire-
tess World.” 8s. 6d., pustage 3d.
Please write or call for cur catulogue

19-23 PRAED STREET

(Dept. T.9), LONDON, W.2
‘Phone: PADdington 4185,

Open all day Saturday.

—IHE MODERN BOOK CO.—

Time Base Cirenits, by E. A. \\.,

—TELEVISION COMPONENTS-

always in stock for the
PT. LYNX, TELE-KING
P.T. SUPER-VISCR
THE E.E. TELEVISCQR
AND VIEWMASTER
Separate price lists availabie.
RADIO AND

NEW!TELEVISIOM

COMPONENT CATALOGUE
available on request to

J. T. FILMER,

Maypole Estate, Bexley, Kent
Tel. : Bexleyheath 7267,

HIGH GRADE
TRANSFORMERS

|
FOR ALL PURPOSES i
SINGLY OR IN QUANTITIES ‘
TO YOUR SPECIFICGATION ‘
|

VARNISH IMPREGNATED
BAKED WINDINGS ~
WITH OR WITHOUT TAG PANELS
GOOD DELIVERIES
Our rewind ‘dept. will handle your
repairs promptly and efficiently.
2 S.A.E. with enquiries please,

P. HOWORTH

(Dept. P.T.)
51 POLLARD LANE BRADFCRD
Tel” ; 37030 ommrm——
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CENGLISH ELES

16" long life Brltlsﬁ madew
metal cathode ‘ray” tube“%

‘Specified by the designers of the ‘Supervnsor %’@s \%
“Tele- Klng and Magnavuew receivers and i

, L?

the ‘Viewmaster’ -conversion CH‘CUIt and now for w

o

the new Premier Wide Angle recelver @s

+ TA.@_‘

Follow the examples of these well known: experts }
and ask for the Engl:sh Eiectr:c T9OIA |

rlng






