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CASTLE WORKS -STALYBRIDGE CHESHIRE
Depsots at Lendeon, Bristo!, Birmingham, Manchester,
Newcastle and Glasgow.

PATTERN CEMERATOR TYPE 4

{Postage and packing 3/6 extra.

Price £8.0.0

@ 40-70 Mc/s @ A.C. mains operation @ Direct
calibration. CHECKS : Frame and line time base
frequency and linearity . @ Vision channel alignment
@ Sound channel and sound relecticn circuits @
Vision channe! bandwidth, etc.

EASY PAYMENT TERMS AVAILABLE ON
ALL QOUR INSTRUMENTE.

SIGNAL GENERATOR TYPE 10

SIGNAL

s

Price £y7.‘3050 \Postage and packing 3/6 &xtr

@ 100 Kc/s to 100 Mc/s @ Modulated or tnmedulated

carrier @ Direct calibration @ Adjustable 400 c.p.s.
AF signal @ Stable RF oscillator @ Large, easily
read scale @ A.C. mains operation.

Obtainable only direct from the manufacturers. Send

for full technical details or cail at address below.

HOMELAB INSTRUMENTS LTD.,

615-617, HIGH RD., LEYTORN, LOND@N, E.FO

Telephone : . LEY 63
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HOME BUILT TELEVISION
SIMPLEX VIEW MASTER |
STAGE !. Vision and Sound Section. WIDE ANGLE CONVERSION
VALVES. EF50, 7 6. EAS0, EB34, 3/6 each. Full instructions for Wide Angle Conversion are |!
RESISTORS. Kit of 12. All labelled, 4/-. now available. Price 36 post free. [
CONDENSERS. Kit of 16, 10, OF COMPONENTS AND VALVES. £17,15/-.
500 pf. 5 pf. I5 pf. .001 mfd. éd. each. KIS Sg';"sf'ys o e
25 pf. .l mfd. 9d. each. o P
25 Pidas g &€ KIT OF COMPONENTS, VALVES AND ENG-
POTENTIOMETERS. 25k Carbon, 476, © LISH .ELECTRIC CATHODE-RAY TUSBE.
2 meg. with SP switch, 6'6. ) £42/15/-. : ] i
COIL FORMERS. Aladdin #in. with core, Fully detailed list available.
10d. each. Aladdin lin. with core, 9d. each. COMPLETE WIDE ANGLE SET.
VALVE HOLDERS. B9G, 9d. each. We have fully detailed lists available for the con-
EAS50 and International Octal, 6d. each. struction of a complete Wide Angle View Master.

SUNDRIES. Pye Plug and Socker, 2 -,-

!
fa”rzzs»'y_se‘ of two, engraved. Small, 274. FULL HIRE PURCHASE FACILITIES

SUNDRIES KIT. Contains all wire, cable, nuts, | are available for complete or part kits. Send for
bolts, Solder, Solder Tags, Tag Strips for the (wl? dezils,

i
Please state model required. ‘
. whole set, 13/-. TERMS. Cash with order or C.O.D. Postage extra l

STAGES 2, 3 and 4. Send for our fully detailed list. on orders under £3.
RETURN OF POST SERVICE.

WATTS RADIO (WEYBRIDGE) LTD.

l 8 BAKER STREET, WEYBRIDGE, SURREY. Telephone Weybridge 2542

Tebe: GRA 6677
bt

s 20—

DO YOU GET AN ANNOYING e
GUARANTEE §8
PATTERN ACROSS YOUR SCREEN ?

. . ” .
If this is due to break-through by a nearby transmitting station, Q BE £;5
connect a LABGEAR ANTI-SWAMP FILTER to your set. 1 TU S
_ Not Ex-W.D. .

3 MONTHS GUARANTEE
MAZDA CRM 121-A-B. and olher makes at £5 Guaranteed.
Ins., Carr., 15/6. Personal shoppers can see tube working.
Post orders, Tube certified O.K. and money back guarantae.
Special offer of used tubes with fon burns.” Ideu! for testing
and standby.  12in., 30/-; 9in, and 10in., £1.

VALVES
6F15, GBEG, 6BWG6, GBA6, 6V6, 8D3, 807. 10F!, 10P13,
at 8/9 5 1AS, T4, 1S4, 1S5, 6K7. 6F6, ECCYt, ELSI, UF4l,
GAMS, at 6/9: 3IV4, 12Y4, 210VPT, 77, EBYI, El436,
KTWG6L, OZ4A, al 5/9; ILDS, 1LNS, 4D, 6AB7, 7TH7, 37,
CV6, UM4 (M.eye), SP2 (5-pin), at 3/9 ; ARG and DI, at
1/9. Up 10 6 valves t/- postage.

RECTIFIERS

Selenium type. 180 volt at 40 mA., 3/9. Metal recs., 300 v.
200 mA,  Also 200 v. 80 mA.; either at 8/9. P. & P. on

Recs., 9d. -
/8 P.M. 12" 10" SPEAKERS 8" &”
- 12in. Truvox P.M. 3 ohms, 47/6 : 10in.. 25/9 ; Sin.. 18/6 :
Makes an outstanding improvement against interference from 6Lin., 14/9 ; Sin., 13/9. All 3 ohms. Best makes. P. & P. 1/9.
transmitters on frequencies lower than the TV channels: One
required for co-ax aerial {eeders, two for balanced cwin-lead. CONDENSERS
Price 10/6, plus 9d. P./P. only, direct from : 1,000 mfd. 12 v. D.C., 3/9 : 100 mfd. 52 v. D.C., 3/9 ; 30-30

l F I . [ I ’ I m(f)n(l)b‘tZSS.(P.C.. Iﬁt,") ;54-132 mxla'd. 350 v.'”D.C.a 3/96:|.0i mfd,
, L] . Aunoridoe ' . 3, v. D.C. cardboard, 1/-. os(_ona conds., 6d. )
Lubgear [ ge) A INTERFERENCE AND NOISE SUPPRESSORS
WILLOW PLACE, CAMBRIDGE. ;

Outdoors. are you interested ? 8/9, Spotlights, 8/9, post 1/3.
. Sidelights, or rear. infra red glass casily changed. /9.
Tel™2494—2 lines. Post 5d. & s /

P .

STAMPS ONLY FOR CATALOGUE. )
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‘CATHODRAY’
VISCONOL CONDENSERS

for the most stringent conditions

The “Visconol’” Frocess — exclusive to T.C.C. — means greater
dependability and a longer useful life than ever before. It is the
answer by T.C.C. research engineers to the insistent demand fot
condensers which will stand up to higher and still higher voltages.
A selection frsm the range is given below. Features include: low
power factor; complete dielectric stability; resistant to voltage surges;
ample rating at higher temperatures; proof against breakdown or
flash-over. Full details on request.

| N
Cap. Max. Wke. ﬁ Dimens. (Overa‘ll) T.CC. pric
. inuF. at 60°C. Length l Dia. Type No. w’ SRIEE
© -0005 25000 | 58 13 CP57HOO 18-
-001 6000 23 %3 CP55Q0 6/-
-001 12500 3 14z CP56YO 10/-
-002 18000 58 13 CPS57X0O 18/-
-005 €000 3 I s CP56Q0O 10/~
-0l 1 6000 3 I gz CP56Q0O 10/-
<02 12500 6} 2 CP58VO 20/~
-05 6000 54 13 CP57Q0O 18/~
-1 7000 [#3 2 CP58QO 20/-
-25 1000 3 14y CP56V 10/-
THE TELEGRAPH CONDENSER CO. LTD
- RADIC DIVISION: NORTH ACTON ° LONDON * W3 Tel: ACORN 0061

A new essential
publication for your
technical library!

Published by The General Electric Co. Ltd.

gp,\!.nmm. D.F.‘: Sé PAGES The Art of listening - The loud-

et 2 speaker - Amplifiers for the high quality repro-
: " duction of sound - Design factors in high fidelity
amplifiers - Circuits and constructional details on 6, 12, 14,
eRicE 2 20 and 30 watt ampolifiers - The design of the pre-amplifier
and tone control - Notes on feeder units - Using the G.E.C.
metal cone Loudspeaker.

punhiohed B

c
JERAL ELECTRIC

Jue GF e

l Post and Packing
3d. extra
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Televiews

Increased Licence Fee

HE increase in the cost of TV/Radio licence
T fees from £2 to £3 was foreshadowed in
November, 1953, by Sir lan Jacob, the
BBC Director-General. It is obvious that the
increases  would have taken place whether
commercial television were introduced or not.
Sir lan made it clear that the increase was
necessary in order to improve the service, but
whether such improve;nent would have taken
place but for the imminence of commercial TV
is a matter for conjecture. So far as the payment
of £750,000 to the new Corporation is concerned,
the Postmaster-General has stated in the House
ol Commons that this is purely to meet a specific
point raised by Lord Waverley and the Arch-
bishop of Canterbury. It is the price of
compromise ! R
But free enterprise offered to introduce an
alternative commercial television service with
full transmitting equipment at no cost to licence
holders. It is our view, however, that com-
mercial TV in the emasculated form proposed
will not prove attractive to advertisers since it is
hedged round with restrictions prompted by
inhibitions. However, in a comparatively short
time we shall_be able from the progrimmes
themselves to judge whether commercial TV
provides an answer to the BBC monopoly.

TV Relaved by Wire

BRITISH Relay Wireless and Television is now
operating the first multi-channel TV relay

system in this country at Lambeth. It has now

been working several weeks and provides up to

four vision channels and five sound channels.

The latter may soon be increased 1o six.

The company plans to exiend TV relay in the
London area and may shortly sign an agreement
with the London Transport Executive to take
over the disused tram ducts in the road in which
to lay its cables. This will provide a ready-
made main distribution system as underground
ducts between the rails were employed in nearly
all London’s former tram routes.

The TV and sound signals will be sent from a

_central station in Southwark and the multi-

channel - system will permit the existing BBC

TV service, commercial TV and later the BRC
alternative service to be available to subscribers.
The system will also be capabls of handling
coloured pictures when transmitted.

At present B.R.W. picks up on its own special
acrial the TV service of the BBC, but plans are
in _hand to receive the transmission by direct
cable, thus eliminating all interference. The relay
sets contain only nine valves instead of the usupi
minimum of about 18, although it is hoped that
after operating experience has been obtained to
produce a relay set containing about only five
valves. Programme selection is by a simple
switch for both sound and vision.

The weekly subscription for a four-programme
radio and multi-channel TV relay is 11s. with a
9in. TV screen and 13s. 6d. for a 12in. screen.

Installation fee in both case is £2 10s. The

next installation is planned for Huddersfield.

Coin-in-the-Slot TV . -
TELEMETER, or coin-in-the-slot television, has

steadily extended since it was introduced
last November at Palm Springs, California.
When the system was opened on November 28th,
1953, 512 TV sets were connected to the Palm
Springs Community Television System, of which
71 were connected with telemeter. By January
this year, the number had risen to 614, of which
148 had telemeter. )

With the telemeler system, viewers at home
insert coins into special meters attached to their
sets and thus receive programmes they would
not otherwise get on the ordinary tclevision
service. The International Telemeter Corpota-
tion has averaged 10 dollars a month for each
set.  The Paramount Picture Co. has a 50 per
cent. interest in it

End of Volume 1V

THIS issue concludes Volume TV and indexes
for it, price Is. Id. by post, will shorily
be gvailable. Whether you have your copies
bound or not, we advise every reader who keeps
his journal for reference purposes to obtain a
copy so that information can rapidly be traced.
Indexes are available for the three previous
volumes as also are binding cases.—F. J. C.

=
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A 13-valve Low-cost
Receiver Which May Form the
Basis of a Complele Fringe-area Model

Continued from page 514, April issue)

ONDENSER C16 should be fitled on the end of
{ the large tag strip and the remainder of the
sound output wired up, using the screened

cable to carry the sound out of the chassis.

The video correction choke, L8, should be wound
with 34 turns of 28 s.w.g. wire, unless a standard
component is-purchased, as already mentioned.

Fit the mains flex and then check the whole of the
circuit carefully with the blueprint.

" Testing

Make sure that the mains transformer input is at
the correct voltage tap. Connect a 6-volt bulb across
any valve heater pins and a 4-volt (or 3.5) across the
C.R.T. heater. Connect the output flex 1o the mains
and switch on.

If the 4-volt bulb ** blows,” then carefully check the
C.R.T. rietwork. If the 6-volt bulb *“ blows,” then
carefully check the H.T. and heater network.

If all is in order, then disconnect the mains plug
and mount the C.R.T. - The best method of doing
this is to use a rubber mask of the type designed for
the VCRY7 ; it greatly enhances the appearance of
the completed televisor, though it can be omitted on
grounds of cost.

When a rubber mask is used, cut a portion of
aluminium strip as in Fig. 5. It should be bent into
the shape shown and fitted round the edge of the mask
and bolted to the chassis. It will be found that the
tube is firmly fixed and the chassis can be stood on its
side (the side where the mains transformer is fitted),
enabling access to be obtained to the components
underncath the chassis.

If no mask is used, bind the periphery of the C.T.R.
with rubber strip (a portion of old cycle iriner tube
will do) and cut the aluminium strip as in Fig. 5,
but one inch shorter, Shape the.strip and then
mount the tube.

It was not found necessary to fit a mu-metal screen
to the tube, though some tubes seem more sensitive

Can be Built
for Less Than £16!

to external influences than others, and if the raster
on the screen is pulled at all, then try the effect of a
screen.

_Sound and Vision HIT Line .

pszé é?/e

220/(11%

<

cs/
OB S5
AW

spee_;:/)
RS/ €O/
- 220K of LS.
I ¢
£ s
g Cls %
S 7o CRT
e he«iﬁer
=y Sy
C N
3 vR2
Rt cse
% T 350

7o chassis
¥ig. 6.—The separate sound section. A wiring diagram
of this is given in Fig. 8.

ADDITIONAL COMPONENTS FOR FIG. 6.
One EBC33 in lieu of B34
One Pen 45

Two 220 K 2 resistors (RS1, RS2)
One4.7K B (RS3) } 1 watt
One2 M2 o (RS5)

Cne 180 @ - (RS4) 1 watt
One .02 «F350+v,w. (CS1)

One 25 «F 25 v.w, (C82)

Sundries : One Loudspeaker with transformer to
match .
One Mazda Octal Valveholder
One Screened Cap for EBC33
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Insert all the valves and turn all controls to zero.
The brilliance control should be turned so that
maximum resistance is in circuit.

Switch on !

As soon as the receiver has warmed up, turn up the
brilliance control until a blurr appears on the screen.
Adjust the focus control until the lines of the
“raster ¥ are clearly defined. Operate the shift
controls until the raster is correctly centralised.
Reduce the brilliance control until the raster appears

HT rait oF
VISIOn racaner

759 strip

cormmon

7o coil L6

7o stider 70

Note C/6 should e shore of VP2 crs .
cirevited as the bottom =
.end of VR2 must be earthed

Fig. 8.—Practical wiring dingram of the sound section,

only faintly.  Adjust the frame hold until the raster
is practically stationary.

Plug in-the aerial ; operate the contrast control to
‘maximum - (=minimum resistance) and adjust the
cores of the vision coils until a pattern appears on the
screen. I the pattern flickers up or down, hold it
by adjusting the frame hold control. Now adjust
the line hold -control carefully until the pattern
resolves itself into a picture. Adjust contrast and
brilliance controls to obtain the best contrast. Adjust
the cores of the vision receiver to obtain maximum
picture strength.

Now plug the sound oulput into the pick-up
sockets of a broadcast receiver. Adjust the volume
control on the televisor to max. and adjust the
volume on the receiver 10 its usual position.

Trim the cores of the sound scction (0 receive the
sound. This may require some adjustment of LI
and L2 as well.

With sound and picture present, finally adjust the
cores of the ceils for best picture quality and best
sound. L7 should be adjusted so that no sound
breaks through on the vision.

Notes

As this is a straight R.F. receiver it is not intended
to work al extreme ranges. If the signal is not strong
cnough improve the aerial system, and, if necessary,
fit the pre-amp. This is wired in the spare position
next to VI and the wiring carried out in the same
manncr,

Il undue hum is experienced in the broadcast
receiver, try reversing the pick-up socket connection
and/or the mains plug.

Should difficulty be expericnced in getting sound
-and vision, connect a pair of phones in series with R6
and the anode of V> and Iisten for the signal. It
sounds like a rough mains hum. "It should then be

PRACTICAL TELEVISION
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tuned to maximum volume as quite an appreciable
volume is required to operate the C.R.T.

The final adjustments are to the width and height
controls which is best done when the clock is being
transmitted 'so as to obtain a correctly proportioned
picture.

Adding a Sound Qutput Stage

Adding a sound output stage Is quite a simple
matter. The EB34 is replaced with an EBC33.
A Pen 45 is used for the output
valve, and the heater current for
this valve is obtained from the
samesupply as the C.R.T. heater.

The new valve should be
mounted in the spare position
next to V7.

A Sin.or 6in, loudspeaker with

T A OF
e 70 v CRT

NS hester Feed
on transimr

used and it can be mounted in
any position except next to the
C.R.T. If fitted anywhere near
to the tube, the loudspeaker
_should be of the special TV type
with a restricted field.

Many commercial receivers of
the table model type mount the
speaker on the side, a grill being
provided in the cabinet.

Fig. 6 gives-the circuit dia-
gram and Fig. 8 the wiring
diagram.

Note that C16 is not required
and the boltom end of the volume control should thare-
fore be taken directly to the chassis.

Speaker: transformer

Adding a Pre-amplifier :

The circuit of a pre-amp is given in Fig. 7. It follows
the same principles as the other R.F. valves and is, in
fact, a duplicate of “V1 circuit. The valve should be
mounted in the spare position by the side of VI and the
wiring diagram as given in the blueprint for V1 should
be followed fdr wiring up the new valve.

27 Chassis 7;79’,
Tig. 7.—This is an R.F. stage which may be added for
fringe-arca reception.

LIST OF COMPONENTS FOR FIG. 7.
One EF50 Valve
QOne EF50 Valveholder
One 4.7 K 2 Resistor (RP1) 1, “
One 220 . (RP2)Js ¥R
Two 500 pF Condensers (CPIL, CP2)
Two {in. Coit Formers with cores
One 2-way Tag Strip
One Screen (made up as for the screen for V1)

matching transformer can be,



from the constructional work and
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LPI is wound exactly as L1 and the aerial
ccf)nlillection is taken to the primary of LPI instead
o ..

LP2 is wound exactly as LPl and the primary
“live” end is taken directly to the primary of LI.

Note that LP2 is LPI in reverse and the smaller
insulated winding is wound on last and couples to L1.

A screen must be erected across the valveholder
as for VI and another screen erected between the new
valve circuit and the first sound R.F. stage,

If difficulty is encountered with regeneration, then
connect a 4.7 K2 % watt resistor between the grid of
the new valve and earth, and a similar resistance
between pin 2 and pin 3 of the valve.

Final Notes
Before concluding there are one
or two points which have arisen

details which have been given in §
the past two issues. First, the §
great demand for components has
resulted in a shortage of several of
the specified parts. Condensers
C29, C30 and C31, for instance,

Two views of the complete receiver
with mask fitted.

appear to be no longer available from any of the main
dealers. As a result, alternative types will have to.be
used. A .1 uF condenser rated at 1.5 kQ does,
however, appear to be in fairly good supply at the
time of wrltmg and may be used as an alternative here.
Similarly, the type of rectifier which was employed
was an ex-Service unit which, again, has disappeared
from the general market. The RM3 units which may
be used are larger than the originals, andeit will be
found that:they are not easily mounted in the positions
occupied by the “originals, as they are larger in
diameter. Accordingly,an alternative type of mounting
will have to be adopted—the simplest plan being to
mount them on small plates in a horizontal position.

With regard to the coil data the tap on coil L7 .
should be two turns up from the lower end in Fig. 2
in the March issue.

Special Items

Before giving the test voltages taken on the
prototype it might be mentioned that a number of firms
have arranged to supply either the original parts or
special items either separately.or in kit form. Amongst
these may be mentioned the majns transformer which
Messrs. Elstone are prepared to supply, with a 4-

olt winding to replace the 5-volt 3-amp. winding and

thus avoid the difficulty of stripping down the trans-
former as described. The - price of this special
transformer is 46s. 6d. The receiver should, of course,
be provided with a suitable mask, two views of which

are shown here,
The upper illustration also
shows the special. front-of-

in the last issue as distinct from
the centre-tube mounting shown in
previous illustrations. Mayco Elec-
tric, of 43, Rosebery Avenue, E.C.1,
can also supply a 6 in. magnifying
lens at 17s. 6d. to produce the effect
of a larger picture.

Test Voltages

The following table gives the
actual measurements taken on the
prototype :

TABLE OF TEST VOLTAGES
(taken with Avometer 300 voit rangz

' A SG C
Vi o 230 230 1.7
V2 230 240 1.9
V3 240 250 4.2 (Contrast
Minimum)
V5 230 . 263 0.9
V6 230 230 22}
V7 — 0 — 0.3
V8 — - — —
V9 280 — 9.0
vio ' 300 25 —
Vil 80 180 —
Vvi2 75 175 —
VI3 85 Anodel 80 Anode2 —

Current through earthy end of bleeder, 0.35 mA.
Timebase H.T. rail, 350 v
Vision and sound H.T. rail, 265 v.

_ Current drawn by timebase, 12 mA.
Current drawn by vision and sound section, 45 mA.
Current drawn from rectifier, 60 mA.
Surge voltage, 450 v.

tube mounting which was described’

ez 0=

o <
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CONSTRUCTIONAL DETAILS OF AN EASILY BUILT INSTRUMENT SUITABLE

FOR ALIGNING -TELEVISION RECEIVERS

HE virtues of a wobbulator for ganging tele-
vision receivers make it a valuable instrument
to the constructor or service mechanic.

Superficially, the principle is simple. The input
frequency fed to a receiver is varied smoothly and in
synchronism with the horizontal deflection of a
cathode-ray tube while displaying the output from
the veceiver on the vertical axis of the tube. The
instrument (o be ‘described retains this superficial
simplicity without losing in utility as a result. Iis
construction is much less troublesome than that of
most receivers—sound or vision.

Before describing the construction of this wobbu-
lator it may be helpful to consider the basic ides
behind wobbuldtors in general. Such a consideration
will help to show that however simple a wobbulator
sezms at {irst sight, the realisation of a- practical
instrument is not simple. -

Let us consider first the frequency wobbling

" process @ A total deviation of 4 Mc/s would be suitable
il only singie-sideband receivers werz 10 be tested.

For double-sideband receivers, a total deviation of

8 Me/s is necessary. Double-sideband reccivers are
only likely to be encountered in the London area :
and then less frequently than single-sideband ones—
yet they must be catered for. If the wobbulator is to
be capable of being tuned easily from one channel
to another, the need for the greater deviation at the
lowest frequency may complicate matters. Whether
this complication arises will depend on the wohbu-
lation method.

Wobbulation Methods

Basically there are two methods
of wobbulation : electronic and
mechanical.  Usually, electronic
methods tely on so-called ™ re-
actance valves,” - by which is
meant a -valve circuit in which
the output from the valve is fed
back to ils inpul with a particular
phase relationship. - According to
‘the phase relationship, the input
of the valve presents an apparent
capacitance or inductance to what-
ever circutt it is connected.  When
the mutual conductance of the
valve is varied. the value of the
apparent capacitancz  or induct-
ancc varies.  Such arrangemcnts
are not suitable for an amateur-
built  wobbulator for television
work, so we need nol consider
them further here.

Cs L/

_the construction of substitutes tfrom small

By S. C. Murison

Mechanical methods fall into two broad calegories :
vibratory and rotary.  Vibratory capacilors have
been (and still are) used in radio altimeters of the
frequency modulation kind. Some time ago these
components were available in small quantity on the
surplus market. As they are not now available and
loud-
speakers is nol simple, they need not be considered
further here. A rotary capacitor is a normal com-
ponent, and its continuous rotation by an electric
molor a simple matter, It is only necessary to ensure
that the capacitance variation is adequate for a
44 Mc/s deviation at 45 Mc/s. :

Because of the extreme simplicity of this method,
it is used in the instrument lo be described. The
rotary capacitor is a short-wave tuning capacitor ol
quite normal design, the electric motor being an
easily obtainable inexpensive type designed for a
rim-driven gramophone.

Having decided on the method of getting the
deviation, the problem is still far from solution. It
is of paramount importance-to make surc that the
output voltage from the wobbulator remains constant
when the frequency is varied.  Standard signal
generators provide an output vollage meter and an
output vollage control, so that as the manual tuning
is varied the outpul can be reset by the ontput
voltage control. For a practical wobbulator it is
not possible (0 gang an output voitage conlrol to the
rolating capacitor. The only practical method is (o
arrange an effective automatic amplitude limiter in

C/ C2 C3 L2 Pice

View of a portion of the underside showing main layout.
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the oscillator circuit itsell. Accordingly, this instru-
ment uses an effective grid leak-capacitor-arrangement.
as its amplitude limiter. .

Display Methods

Having produced a constant amplitude - R.F.
signal which is being wobbled over the desired band,
the problem of displaying the receiver output remains.
Three general methods of solving this are available :
The first uses contacts which operate once in each
revolution of the rotating capacitor, the contacts
being used either to discharge a timebase capacitor
directly or being used -to produce a sync pulse, which
has the same end effect. Althaugh superficially
attractive this method causes many practical snags, not
the least of which is the constructional work. Another
snag of this method is that slight variations in the
speed of rotation cause either variations in the
horizontal amplitude, or loss of sync.

The second possible method consists of feeding
the generated R_F. signal to a frequency discriminator
of the same kind as is used in F.M. sound réceivers

The third method, which is the one used, is to
rotate a potentiometer capable of compiete rotation
in synchronism with the rotary capacitor. The ends
of this potentiometer track are fed with a direct
voltage and the sweep voltage taken off between the
wiper and one end of the track. A simple modification
is made to standard wire-wound potentiometer to
make it capable of 360 deg. rotation, only 170 deg.
of which play an active part in the horizontal deflcc-
“tion. The reason for using only 170 deg. of the
travel is that most conventional short-wave tuning
capacitors have most of their variation in such an
arc. The remaining 190 deg. is in two parts : 20 deg.
during which there is very little variation of capaci-
tance and 170 deg. in which the cdpacitance variation
is nearly a mirror image of its variation in the other
170 deg. arc. If the two 170 deg. arcs were identical
mirror images of each other it would be worthwhile
to try to make use of both. Because they tend to
differ slightly, only one is used. During the active

170 deg. arc the trace is brightened ; during the idle

190 deg. arc the trace is blacked-out. By this method

and then using the output of the ) =
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an internally generated sweep voltage is made avail-
able which has the advantage that any slight varia-
tions in the speed of the motor have no effect on
the trace, if' we ignore very slight variations in bright-
ness. The law relating frequency to the horizontal
deflection is not linear ; but this need introduce no
difficulty if a stable frequency marker is provided.
An absorption wavemeter provides the [requency
marker in preference (o the manually tured oscillator

bty

L2 .
Tuned winding
2 turns 34 swg enam
copper speced by wire
digmeter, tapped I turn
from earth end

Coupling winding
1 turn 34 swg enam
copper

e o

Core  Dust wron

— Ly

53 turns i6 swg
tinned copper
spaced by wire
3 diameter gna doped
during sefting~up

X

L Earth
P end
Tappea
hole s
~ >

Fig. 2.—Details of the coils used.

sometimes used. The use-of a manually tuned
oscillator would introduce frequency stability prob-
lems which are a needless complication, apart from
needing a valve. The absorption wavemeter arrange-
ment consists of a tuned circuit coupled to that of
the wobbulator.  When the wobbling brings the
oscillator -frequency to that of the wavemeter, the
oscillator is loaded and a considerable decrease in
its output voltage results. Because the wavemeter
is a passive cireuit, its setting-up and use are simple.
On the other hand, the tuned oscillator arrangement
requires some care if its harmonics are not to com-
plicate matters.

Oscillator Circuit

Fig. | <hows the circuit, from which it can be seen
that the simplest possible arrangement ‘is used. A
Hartley oscillator employing one-half .of an ECC91
is used. Details of the coils are given in Fig. 2.
It is important that the spacing shown between ‘the
two windings of L2 be rigidly followed. The former
used for L2 can be of the commonly used Alladin
type, although the older style of polystrene -former
is shown in the photographs. The windings on Lt
should not be doped until the setting-up process is
finished.. The values for C4 and R! may appear
unusual, the values having been chosen to resull in
the least amount of spurious amplitude modulation
as the frequency is wobbled. A maximum output of
200 milli-volts is available into & ohms. As the

construction of a really effective attenuator is far
beyond the facilities of the average constructor,
the actual amplitude of the oscillation is varied.
RVI is the output voltage control, its effect on the
frequency of oscillation being negligible. A neon
stabiliser is used for the oscillator H.T. supply.
Apart from the wusual advantages, it malerially
assists in decoupling the oscillator from thie sweep
generating circuit.

The amount of deviation despends on the ratio
of the value of C2 to that of C3, while the frequency
about which wobbling takes place is set by the value
of L2. The selting of these three is to some exient

" interdependent, but the selting-up is quite simplc

if it is done in the correct order. The capacitor used
for C3 can be any type having a minimum capacitance
variation of 16 pF, provided always that it is capable
of comgiete rotation. The one used in the original
instrument was bought cheaply as Government
surplus. It is believed to have becn made by Polar.
The motor used was bought from Lasky Radio,
who advertise il in these pages. [t is supplied with a
small brass pulley on its shall.
conjunction with an ordinary 2%in. wireless dial drive
pulley to provide bell-drive 1o C3. The resulting
speed of rotation of C3 is about 1,200 r.p.m.,
corresponding to a wobbling frequency of about
20 ¢/s. An ordinary elastic band has proved most
satisfactory on the original instrument as the belt.
Apart from its ready availability, a rubber band gives
two other advantages : it allows lateral movement
of thc motor shaft (this is necessary with the type
of motor used ) ; and it prevents random vibrations
from the motor reaching the rotary capacitor via
the drive. It is, of course, most important Lo prevent
random frequency modulation such as would be
produced if C3 were subjected to vibrations. Equally
important is the need to prevent spurious amplitude
modulation. The only likely cause of this is a
microphonic valve. Fortunately, the type ECC9I
appears to be very free from such effects and will
not respond to vibrations many times greater than
those to which it is subject in this instrument. This
is true of several samples of various ages tried in the
original instrument, No anti-vibration mounting
of any component has been found necessary.
Turning now lo the horizontal sweep circuits :
RV2 is the modified potentiometer from whose wiper
the sawtooth waveform is taken to the X1 plate of the
oscilloscope.  Because the sawtooth is af a low
frequency, it must reach the X1 plate through circuits
having a very good low frequency response. The
easiest method, if it is practicable with the oscilloscope

Top-of-chassis view showing the driving motor,

This pulley is used in”
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to be used, is to connect the wiper of RV2 directly
to the X1 plate and arrange for horizontal hift with
the X2 plate.

The sawtooth waveform from the wiper of RV2
is fed to the grid of V3, C6 and RS being a
differentiating circuit. As readers will know from
television synchronising circuits, a differentiating
circuit is one which produces an output voltage
proportional to the rare of change of its input voltage.

During the active 170 degrees of rotation the rate of

change of applied waveform is constant. Conse-
quently, a rectangular waveform is developed across
R6 during the active part of the rotation. During
the other 190 degrees of rotation the rate of change
is again constant ; but this time at zero, bccause
during this time the wiper is moving over a short-
circuited part of the track. A spike appears across
R6 at the instant when the wiper passes over the small
gap left in the short-circuiting metal to prevent
short-circuiting the whole track. This spike is
removed by the limiting which takes place in the
circuit of V3. Because V3 has no standing bias
and a low effective anode voltage, it operates as an
amplitude limiter, thus removing any random
variations in amplitude due to imperfect contact
of the wiper as it moves over the track. From the
anode of V3 a positive-going rectangular waveform,
whose duration corresponds to the active 170 degrees,
is taken and used to provide brightening of the
trace on the cathode-ray tube. Because of the
long duration of this brightening waveform, the
time_constant of the coupling circuit to the grid of
the cathode-ray tube should be about 0.2 sec. Thus
if the C.R.T. grid resistor has a value of 2 megohm,
the value of C7 should be about 0.1 pF. A great
measure of latitude is possible here ; but if the trace
" gets progressively dimmer from left to right, this
. time constant, should be suspected.

Capacitor C7 is subjected to the H.T. voltage
(positive) pius the E.H.T. voltage of the oscilloscope
(negative). Consequently, a sound component of
adequate working voltage should be used. If the
E.H.T. voltage of the oscilloscope is 1 kV, C7. should
be of at least 1.5 kV working. Although C7 is shown
on the circuit, a suitable component probably is
already fitted inside the oscilloscope. It is safer to
mount it in the oscilloscope; if this is possible, for
then the ‘wire 1o it no longer carries E.H.T.

Potentiometer Modifications .

The modifications to the potentiometer consist
of doing two things : removing the arc limiting stop
and short-circuiting part of the track. = A Colvern
potentiometer was used for the original instrument.
The method given here applies to such a potentio-
meter ; but from it readers using other makes will
be able to arrive at the desired result by following
the safhe general plan.

Constructors need not.be disheartened by the
thought of the modification. A potentiometer can
be completely modified in a guarter of an hour
without any special tools. For those who may not
ke familiar with the inside of such potentiometers,
Fig. 3 is given (o aid the recognition of parts
involved. i

First remove the paxolin back cover. An easy
way to do this is to scratch away the varnish round
ils edge. Then pierce the paxolin {in. away from the
middle tag along a radius from the middle tag.
This ensures that the leol making the hole. will not

_replaced at the end of the modifications.

damage the track or the wiper. A bradawl is an
excellent, if unconventional, tool for the purpose.
Having pierced the paxolin with it, the bradawl! can
then be used in the manner of a corkscrew to pull
off the paxolin plate.

When the back is off, remove the circlip around the
shaft beside the threaded collar. Care should be
taken in removing the circlip because it has to be
A small
screwdriver can be used to open the circlip which
can then be pulled out of its groove with a pair of
pliers.  Now the wiper arrangement should be
removed, taking care not to damage the C-shaped
spring which bears on the underside of the wiper
arrangement at its centre,

wNiper Track AMetal forl
assembly | |

C—shaped
$orinG

) Stop pin
Fig. 3.—Modification details of the potentiometer.

Having removed the wiper arangement with the
shaft, remove the two screws at the ends of the track.
Withdraw the paxolin strip carrying the track, tak-
ing care not to damage the wire of the track. Inside
the track housing lay a strip of thin (0.005 to 0.01in.)
copper or aluminium foil. This strip should extend
over 100 degrees of arc measured from one of the
ends. Beyond this end allow lin. of foil to project.
Now replace the track and replace its holding screws.

" The piece of foil projecting from orie end of the track

should now ‘be bent to follow the path which the
wiper will take across the gap between the two ends
of the track. It will be necessary to be careful
in doing this to ensure that the foil does not touch the
terminal for the wiper. Trimmniing of the foil will be
necessary during this part of the process. The foil
should be cut off about 0.0lin. (this is not critical)
from the other track end to that from which the foil
came. If the foil will not hold itself in position, a
spot of coil dope, or the like, will serve—but the
adhesive must be kept off the surface on which the
wiper will bear. The object of this piece of foil which
carries over between the two track ends is (o allow the
wiper to maintain contact for the greatest amount of
arc.

The pin through the shaft acting as the stop is
either driven out or filed off. It is usually easier to file
it off. Now replace the wiper assembly, the circlip
and the rear cover. (To be continued)
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FAULT SYMPTOMS

THE CAUSES OF COMMON FAULTS, AND METHODS OFf

CORRECTION

By Gordon J. King, AMIPRE

(Continued from page 519, April issue)

EFORE we leave the subject of synchronising we
will first briefly examine the flywheel method

adopted by Thorn Electric, Ltd., in their recent .

Ferguson television receivers. The appropriate circuit
of the model 991T is shown in Fig. 44. Here, three
valves are used ; V2 is the line generator valve, which
is electron coupled in the cathode circuit by means of
winding L2 on the transformer T1. This forms a
fairly conventional type oscillator, and although the
voltage across the grid winding L1 is sinusoidal,
owing to the operating conditions of V2, governed
by the values of the anode and screen resistors, the
output appearing across the anode load resistor is of
square waveform. This output voltage is applied
through a suitable correcting network to the control
grid of the line output valve to produce a linear
current rise in the deflector coils in the normal way.

The frequency of oscillation is controlled by two
main factors ; one being the tuned frequency of the
oscillator transformer itself, and the other is the
shunting effect offered by Vi—since it will be
observed that the anode of V1 is directly connected
to the grid winding of Tt. V1 is, in fact, arranged in
the form of .a reactance valve. That is to say, that
it can be made to appear to the oscillator inductor
cither as induclive reactance or capacitive reactance
depending on the positioning of Cl and RI1. In this
instance it is arranged to possess a virtual capacitive
reactance, the magnitude of which is readily altered
by modifying the effective gain of the valve, e.g., by
varying the control grid bias. Thus, a simple way

i

of adjusting the oscillatory frequency of V2'is by
altering the bias on V1.

In this circuit the discriminator is centred round
a double-diode valve, instead of the two metal
rectifiers used for the same purpose in the Pye
circuit.  Furthermore, a sample of the oscillator
voltage for phase comparison with the sync pulses is
picked up by virtue of a separate winding, L3, on the
oscillator transformer itself, while the sync pulses
gain entry to the discriminator through the ceatre
tap connection on L3. Nevertheless, the resulting
function is of similar pature, and the potential
developed across the load resistors R7 and RS is
conveyed through R1 to the control grid of VI,
and acts as a control bias for varying the frequency
of oscillation.

The line generator frequency can be adjusted
manually by the line hold potentiometer RS, and is
initially set so that the line oscillator frequency,
coincides with the sync pulse repetition frequency
and any future frequency wandering on the part of
the oscillator will be brought under immediate
control due to the ability of the discriminator to
produce a suitable corrective bias.

In order to prevent a sync pulse, which may be
heavily laden with noise, from detracting from the

-desired action of the network by producing rapid

fluctuations in control bias. a low-pass filter, com-
prising C5, R9, is incorporated in the control bias
feed circuit.

In practice, this circuit does really exhibit a flywhe el

1S
R3 R
250 S6K0 S 27K
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_ HT+ Line

70 9rid of
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C4 500F
|
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Fig. 44.—The flywheel sync section of the Ferguson model 991T.
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cifect, for it is possible to hear the characteristic line
timebase whistle diminishing in amplitude, even for a
few-seconds after switching the receiver off ! Fuither-
more, once the scan- is synchronised—after first
switchibg on.the receiver—it is impossible te unlock
it by adjustment to the line hold control. Extensive
adjustment to this control simply alters the hori-
zontal position of the entire picture on the screen,
and it works after the style of a horizontal shift
control, though it is important to remember that
to use the control for such a purpose is bound to
impair the efficiency of line synchronising, and
picture distortion may result.

It should, therefore, be ensured that the picture is
centred accurately on the screen by means of the
normal shift adjustments located close to the focus-

ing unit on the neck of the pjcture-tube, afier the-

correct setting of line hold control has been ascer-
tained. One way of establishing the correct line
hold setting is by reducing the contrast control to a
- low level, consistent with synchronising, and adjusting
the line hold to somewhere near the centre of its
range. After this, the aerial should be removed
from the receiver and then quickly reconnected, when
a correct setting of hold control will be evidenced
by the picture immediately jumping into line sync.
If, however, line synchronising is destroyed when a
signal is applied to the receiver, the line hold control
should be readjusted and the same procedure adopted
until a setting of line hold is found where the picture
locks immediately on reconnecting the aerial.

Phasing C

As will be seen, the three windings on transformer
TI1, Fig. 44, are shown to employ variable tuning by
iron-dust cores which can be adjusted in the usual way.
L1 and L2 determine the frequency of thé oscillator,
and they are Initially set in the factory so that when
the sync pulses are disconnected from the discrimi-
nator, for the purpose of this test, an approximate
mid-setting of line hold control (R5) will cause the
oscillator frequency to correspond to that necessary
for accurate synchronism. It is possible, however,
due to ageing valves and components after the
receiver has been in service for a while, that the
oscillator tuning will meed to be readjusted to centre-
up on the range of ‘the hold control the correct
oscillator frequency. This can be performed fairly
easily by removing the sync pulses (by disconnecting
C4, for example ) ; setting R5 to its mid position,
and then carefully adjusting L1 until the picture is
seen to resolve horizontally in the centre of theraster.
This is an extremely critical adjustment since it
necessitates finding the correct oscillator frequency
without the aid of the sync pulses ; nevertheless, as
will be discovered, the desired setting is fairly easy to
establish.

On reconnecting the sync pulses the picture will
lock, but it may be found to be displaced to one side
or other within the raster. Thiscan be corrected by
adjustment to L3, though it is important to ensure
that the initial picture centring adjustments, as
described earlier, have bean correctly performed
before atiempting to adjust L3.

S -shaped Verticals

Receivers employing  flywheel synchronising
methods tend to be much more sensitive to any
residual phase or frequency modulation of the line
frequency. occasionally present on certain trans-

missions of the BBC, than receivers using the more
conventional synchronising arrangements. Such
modulation is at.50 c.p.s. and shows on the received
image in the form of curved or “ § “-shaped vertical
content ; the effect being precisely the same as that
due to hum on conventional receivers (see Fig. 11—
** Fault Symptoms,” October, 1953). .

The cause of the occurrence becomes obvious when
it is realised that the discriminator section of a
flywhee!l circuit is, in effect, a phase demodulating
system, very similar to that used in F. M. receivers.
Thus, any 50 c.p.s. phase modulation present on the
vision signal is demodulated and appears in the form
of a hum voltage at the control grid of VI—Fig. 44.
The effect of the ripple voltage is also aggravated due
to the necessary long time-constant of €5 and R9.

Unfortunately, little can be done to alleviate the
symplom at the receiver itself without upsetting the
inherent desirable properties, though it is understood
that the BBC are studying the problem from the
transmitting aspect at the present time.

Picture distortion in this form is generally most
marked on certain morning transmissions of the
“cross” and test card C. At certain times it is
extremely disconcerting and often creates a strong
impression that all is not well with the receiver.
Indeed, unless one is well versed. with this symptom
and cause, a strong temptation exists to analyse
extensively the receiver in an endeavour to trace the

. source of the hum voltage in the vision sections.

To complicate matters a little various defects can
and do sometimes exist in the flywheel section to
aggravate the. symptom of hum. Tt is just as well,
however, to check a receiver displaying this symptom
on two or three different transmissions before finally
deciding that the receiver itself is at fault.

Now, as we have already scen, a slight change in
bias potential at the contro! grid of VI—Fig. 44—
tends to alter the phase relationship between the sync
pulses and the oscillator output voltage.  Slight
potential changes—within the potential range of the
line hold control, for instance—alter the horizontal
position of a picture within the raster proper. The
actual direction (left or right) of picture displacement
due to this cause depends on whether the potential
changes positively or negatively. For we have already
seen that, provided the picture is correctly centred,
magnetically, it should set in the centre of the screen
when the phase between the two voltages corresponds.
And that line hold control adjustment—which effec-
tively modifies V1 control grid potential and thud the
phase relationship—simply alters the apparent hori-
zontal position of the picturc on the tube face.

Clearly, from this reasoning, we can see why a
diminutive hum voltage on the control grid of V1
will impress its mark on the picture in the form of an
exaggerated vertical ripple. But, apart from the
discriminator detecting small phase or frequency
modulated voltages present on the transmission,
hum produced in associated circuits of the receiver
also manifest on the picture in similar form.

In an earlier part of this series we considered the
general cause of hum effects, so here we shall deal with
those arising from a defect in the flywheel synchronis-
ing network proper. The main offender in this respect
is the reactance valve (V1—Fig. 44) itself. In the
Ferguson receiver an EF80 is-used, and this has
frequently been known to develop a diminutive inter-
electrode leakage to modulate internally the electron
stream to give rise to the effect. The degree of leakage
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1s nearly always insufficient to render the valve inoper-
ative in a less susceptible section of the receiver,
however, so interchanging the valve with one of similar
slype from another section represents an economical
way of effecting a remedy in this case.

A delerioration in efficiency of the associated
smoothing circuits is also sufficient to prompt the
ripple effect, and in this respect it is most important
to ensure that the value of the electrolytic capacitor
decoupling the screen grid of VI is well up to standard.

Interlace Performance

On commercial receivers parlicularly poor inter-
lacing is generaily more of a secondary symptom
accompanying the main symptom of a critical or weak
framehold. 1In such cases, therefore, the ** normal
degree of interlace” is restored without further
tother once the cause of the main fault has been
established and satisfactorily corrected.

The ™ normal degrec of interlace ™ is a rather
ambiguous term for it is, of course, well known that
certain commercial receivers exhibit a degree of
interlace that is far superior to that displayed on other
receivers. This means, then, that an interlace which
may be considered good on a receiver of a particular
type may be considered well below standard on a
receiver of a different type.

This reasoning applies mainly when a receiver of
current design is compared with an ~ older ™ style
receiver of three: to four-year vintage. Modern
receivers, particularly those using wide-scanning angle,
large screen picture-tubes, and projection types, each
achieve a remarkable degrec of stable interlace.

Another important point which should be watched
on the relatively ** older ” receiver is that the degree of
inferlace can be made to vary considerably—between
non-interface and good interlace—by rotating the
tramehold control within the range wherc the picture
remains locked vertically., With this in mind. there-
fore, it may be a good idea to check the interlace on
your receiver as soon as possible for, as said before
(“ Timebase Synchronisation,” PracTIiCAL TELE-
vIsioN, April, 1952), a receiver that is not interlacing
is displaying only one-half of the transmitted picture !
Adjust the frame (vertical) hold control, within the
limits of thc range of vertical synchronism, for
optimum interlace.

Afsurprisingly large proportion of the older style
reccivers investigated by the writer were displaying a
very poor degree of interlace, not because a fault
existed in the receivers 1o provoke the symptom, but
mainly because a considerable number of viewers
simply adjust the framchold control for picture leck,
and once that condition existed have had no further
interest in the control. This is all very welt where the
receiver i1s of modern design, for then interlace is
automatically achieved irrespective of the sctting of
the framehold control within the locking range : where
the receiver is not so modern, however, it is a different
maiter.

The Degree of Interlace

The actual degree of interlace is often computed as
a ratio. Fig. 45, for instance, shows a magnified
section of a synchronised raster in which a 50-50
interlace is occurring.  This is generally interpreted
as meaning that 50 per cent. of the space between
successive lines of the ** odd ™ frame occurs on either
side of the lines of the * even ™ frame which, overall,
compriscs a complefe picture of two interlaced frames.

Fig. 46 shows a good interlace, as compared with the
previous illustration of a perlect interlace. This
ranges from 45-55, where, for example, 45 hundredths
of the space is above the interleaving line and 55
hundredths is below it, to 40-60 which should be
taken as the outside limit of a good interlace, and a
higher ratio than 40-60 must come under the category
of bad or non-interlace. Such a condition is illus-
trated by Fig. 47, which shows the interlfaced lines
more or less touching or ** pairing.” In practice this
condition is readily seen, since the lines appear very
broad and the spaces between them are much narrower
than the lines themselves.

When a picture or synchronised raster is scrutinised
in an endeavour to determine visually the degree of
interlace occurring the lines assume an elusive
flickery character ; this is particularly so where the
screen persistence is. short—the effect being that while .
the gaze is being concentrated on one line, it is fading
out, and a fresh line is being traced close to it.

Interlace Checking Aids

Various ocular methods for checking interlace are
available to the experimenter, and even though these
methods, together with the subject of interlace, have
recently been considered from a more general angle
{see '*The Interlace Problem,” PracTicaL TELE-
visioN, January, 1954) it may, if only from the
completeness aspect of this series, be desirable to
review them again—this time from a slightly different
viewpoint.

In the first place it should be fully realised that the
more efficiently a receiver is interlacing, the more
difficult it is to detect, owing to the fact that the whole
line structure appears to be alive and drifting up or
down the screen. (To be continued)

perfect
50-50
mterlace

A good
45-55,/40~60
interlace

e

Very paa
or

non-interizce

Fig. 45.—Degrees of Iaterlace,
t

.
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Remote . Control Tuners

SOME SUGGESTIONS FOR INTRODUCING REMOTE CONTROL FEATURES

FOR TWO-BAND RECEIVERS

ANY viewers are already getting ready for the
l\/i proposed alternative programmes and a
large number of queries have been received
by us concerning proposed modifications to existing
equipment. It is quite obvious that one point which
is going to prove rather difficult is the changing from
one station to another. It is highly probable that on
some occasions doubt will arisc in the mind of the
viewer as to which of two simultaneous programmes
will offer most attraction. Consequently after looking
at one programme for a few minutes it might be
decided that the alternative may be better and the
set will have to be retuned. After a short period it
might then be decided that the other station was
better afterall, and again the process of retuning will
have to be adopled In most receivers thls will entail
getting up and making the necessary adjustments
but it would be very much more convenient if the
changes could be made from the viewing position.

‘Remote Control

Apart from the necessity of tuning in to the new
frequency there is the problem of the aerial (which it
may, or may not, be necessary to change) and, what
is more important, the contrast control will almost
certainly have to be adjusted in most areas. Theoretic-
ally the brilliance control should not need readjust-

‘ment, as it is used in most receivers to adjust the

picture tube to its correct working position.

We have already described in these pages various
methods of providing remote control of contrast,
which is very useful in remote areas where fading is
experienced and no automatic picture control or
similar circuit refinement is provided. Basically,
such a control consists of an extension lead to the
variable resistor used to adjust the bias on the R.F.
stage or stages, and ordinary coaxial lead may be
used for the extension and being on the * earthy ”
side should not introduce any ill effects.” However,
such a procedure cannot be used very easily for retun-
ing a receiver and, therefore, some alternative idea
will have to be considered here.

Separate Tuners

Probably the final arrangement, Wthh may become
universal, will be the provision of a complete tuner,
in the form of a small box, mounted either on a
small stand or designed to hang on the arm of a chair.
As the majority of receivers will have to operate on the
superhet principle to enable tuning from one band to
another to be carried out most satisfactorily, the
remote contro! unit would conveniently consist of the
frequency-changer, plus one or two R. F. stages
preceding it. This would provide conveniently for
casy tuning and would present no more difficulty than
would be met with if the tuner were included in a
receiver. The contrast or gain control would obvi-
ously form part of this tuner and would thus be handy,
and all that would remain would- be the aerial arrange-
ment and the method of feeding the receiver proper.

1t has already been pointed out in these pages that a
separate aerial will have to' be used in practrcally all

By W. J. Delaney

cases, due to the wide difference in frequency between
Band I and Band III7 In its simplest form two separate
feeders will be used and these’ would have 1o be
brought to the tuner. A selector switch could then be
provided to change from one aerial to the other and
such a switch could be ganged with the tuner or station
selector switch. It will now be seen that a fairly com-
prehensive cable would be required to connect the
tuner to the receiver, the cable containing two aerial
feeders (it being assumed that the aerial feeders would
most conveniently be plugged initially into sockeis
provided on the receiver), power supply leads, and the
output leads. Apart from screening such a cable
would tend to be a bit heavy and awkward to dispose
of. A slight reduction in the number of leads may
be possible by using only a single aerial feeder, con-
necting the top of the feeder to a matching unit,
designed to provide correct matching to each aerial.
No switching would then be necessary. The matching
unit may present a difficulty but it should not bc
insurmountable.  On the output side, the most
obvious idea would be to use a single lead from the
*“hot” end of the I.LF. transformer, the earthy end
being connected to the contrast control or A.P.C.
circuit which would be a common lead already exist-
ing. Coaxial might be possible.for this single output
lead, but at the higher frequencies on Band Il
some difficulty may be experienced here with normai
coaxial as used for Band I.

Receiver Modifications

In the receiver itself modifications will obviously
be necessary if the above scheme is adopted, and the
existing frequency changer would not be required.
In some cases it might be possible to utilise the valve
itself in the new tuner, but it will, in most cases, not
be of a suitable type. The first LF. transformer will,
therefore, have to be converted to the input from
the remote control unit and: this will probably mean
modifications of such a nature that the receiver would
not be readily usable in its original condition. A
possible alternative would be to take the existing
* hot ” lead from the first transformer and connect
this to a small plug and socket panel, so that when the
tuner is to be used the plug may be inserted into the
appropriate socket, but this should not prove much
of a drawback as a power input socket will also have
to be provided for the new tuner. This could have its
own power unit, but even so mains input leads would
then have to be included. The remote tuner could,
however, be made as part of the permanent instai-
lation, the cabinet being recessed or cut away so that
the tuner could be put in position and form part of a
permanent set-up, and withdrawn, pulling out its
cable, when it is desired to make usé of the remote
control facility. -

As will be seen, therefore, there are a number of
interesting possibilities open to the experimenter,
and already the manufacturers themselves are getting
down to the problem, but until transmissions actually
commence it is not possible to say what type of
control will -be in general demand by vicwers.
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AN EXPLANATION OF A VERY COMMON PICTURE FAULI
By L. B. Moore

HE newcomer to TV is confronted with a
bewildering array of new terms, and il is
essential to understand fully the meaning of

the terms, especially when fault-finding is undertaken.

A lot of time can be wasted by searching for a
fault under its wrong name ; foldover is an example
of this, and correspondence has shown that it is
often confused with incorrect line-lock—two entirely
different faults.

Foldover is where the edge of the raster is folded
back on itsell like the fold of a curtain. In the line
timebase it usually occurs at the left-hand edge and
in the frame timebase at the top.

In order not to confuse the issue we will deal with
the horizontal (line-scan) case first.

Appearance

The most obvious evidence of foldover is that there
is a bright band of light on the left-hand edge of the
raster.  The bright band must not’be conlused with a
bright Tine due to insufficient damping ; in the latter
case, the line exists at a point from the lefl-hand cdge,
while foldover exists from the very edge and inwards.

The width of the band varics with the degree of
flyback delay and can stretch for an inch or more in
bad cascs to a mere strip in mild cases.

If the rasler is observed closely, the edge will be
seen to be folded back on itself like the fold of a
curtain. Fig. | gives an enlarged view of a small
section of the raster showing the fold.

The fault can be most casily recognised when a
figure (or lettering) is entering from the left side of the
picture. The figure will be seen to start from A,
move o B (i.c, to the left) and then to the right
towards C. In a picture not suffering from foldover,
thccﬁgure would appear to start from B and move
to C. o

The movement from A to B is in reverse : for
example, if the letter E was travelling across the
screen from the right to the left (this is the usual
direction of travel for wording), then it would appear
as an E until it got to the left-hand edge and then
would appear reversed as g as it travelled from
Bto A.

8,--1" © 8
T S
<
. e | e
AN . -
- c

Fig. 1.—Section of raster
showing foldover on line,

Fig. 2.—Foldover
the frame scan,

on

On Frame

When foldover occurs in the frame circuit, the top
of the raster is partially folded back, as in Fig. 2.
In this case, supposing a letter Y was travelling from
the botlom to the top of the screen, then from C to
B it would appear as Y, but from B to A it would
appear upside down : &.

Foldover must not be confused with cramping,
though sometimes the (wo appear together. Cramp-
ing in the frame circuit, for example, would cause the
Y to shrink suddenly as it got to the top, but would
not cause il to start travelling back down the screen
again upside down. -

The fault must not be confused with false frame
or line lock. There is a certain type of false line
lock which makes part of the picture appear as a very
much élongated wraith superimposed backwards on
top of the main picture. Too fast a frame speed will
give a somewhat similar condition, part of the picture

-being superimposed on the other part (example, the

full figure of a man could appear as in two halves, the
waist upwards being superimposed on the waist
downwards so that his head appears between his
legs 1).

The cause of foldover is quite simple to understand.
Let us consider a single line of picture : when the
line is due to commence the bias on the picture tube is
reduced so that the spot appears and moves from left
to right, we do not see itasa travelling spot but as a
continuous line.

When the extreme right-hand edge has been reached
the TV signal causes the-bias on the tube to increase
so much that the spot is blacked out. The line sync
pulse is then applied and the line oscillator is triggered
so that the blacked-out spot flies back ro the left-hand

Picture
intelligence

. .
1 lydack
4

Pere ar

troce /s visible | ne«t ing

1
i
Above this line ,'
! !

'
1
'
g '
1
i

A

C
Below this finz )
trace /s blacked-out Syne pulse auring

Flyback

Forward
intelligence
=2 (s N

Flyback

. blacked-agt
Next line

Fig. 3.—Wavetorm for one line.
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side of the screen ready to start the next line. Fig. 3
shows the condition existing for one line.

If the flyback time is longer than the duration of the
blacked-out period, then the spot will not reach the
left-hand edge before the intelligence of the next line
is received.

In Fig. 4 we have the conditions existing when the
{lyback time is prolonged and it will be seen that
the flyback period extends into the next line. The
practical result is shown in the tube face as in Fig. 4b.

Forward
8 - intelligence

Prolonged
h 1 ybackl

Next line
storts here

Flybeck
blacked out

Fig. 4.—Waveform wien flyback is late.

A Next fine

In the simple case the cure of the fault is obvious :
reduce the flyback period by reducing the value of the
condenser or resistance in the flyback circuit.

With electrostatic circuits this will usually effect a
cure. With electromagnetic circuits, however, the
fault is not so easy to remedy.

One common cause of the trouble in home-
constructed circuits is the overdamping of the line
coils. Fig. 5 shows a typical circuit, where C and R
damp the oscillations which result from the return of
the spot to the left of the picture. Too low a value
of R or too high a value of C will overdamp the
circuit and foldover will be experienced.

Critical Values

The value of C and R must be so chosen that
neither overdamping nor underdamping is caused
and for this reason R is usually separated into two
parts—a fixed component and a variable component,
the latter being labelled ** Line Linearity.”

Too little damping will cause the left-hand edge (o
be stretched and in the limit will show as a broad white
band, set in a little from the edge of the picture.

Too high a bias on the output valve will also cause
foldover. In this case the valve will not start jts for-
ward drive soon ecnough, due to overbiasing, and so
picture intelligence will commence before the output
valve becomes opcrative.

AAM

Fig. 5.—Ling output stage
with damping cem-
ponents.

Fig. 6.—Frame output
stage with feedback:

SR M. T

In this case the cure is to reduce the bias, but
care must be taken in home-constructed circuits to
check that this is the real cduse and not to risk under-
running the valve. .

If the screening grid voltage is too low the results
will be similar, but ofice again the position should be
checked carefully. The screening grid of the output
valve should not bé run red-hot or the valve will be
damaged. .

Self-driven timebases can suffer from foldover,
especially where the flyback pulse is used for produc-
tion of E.H.T. It is essential to ensure that the valve is
working on the correct portion of its curve to prevent
foldover. o

Where a circuit of this nature has been functioning
satisfactorily previously then the development of fold-
over is usually due to a fall in the emission of the
valve, or a loss of voltage on the H.T. rail.

Foldover at the Right

.This fault is not so common as foldover at the left.
When the fault occurs on the right it is usually accom-
panied by cramping. ’

At the extreme right the output valve is delivering
its maximum power. If the fault develops in what was
previously a good picture, then the most likely cause
is falling emission of the output valve.

o o

\ ~/yback

ext line

fore shortened

In a newly-built circuit attention should be paid
to the biasing of the output valve to ensure that the
full drive is available.

The trouble can also originate in excess driver valve
output, if one is used, or in the employment of in-
correct values in the linearising circuit.

Where a recovery diode is used to supplement the_
H.T. it should be checked for loss of emission.

Fig. 7.—FEffect of the
fiyback being too fast.

i

e

Foldover at the Top

Fig. 6 shows a typical {rame output stage. Correc-
tion of linearity is usually effected by a feed-back
circuit as shown by C and R. | -

When foldover occurs at the top, the valve is on
the anode-cut-off portion of its curve and any
variation due to low H.T. volts, incorrect bias, or
loss of emission will cause the trouble.

The bias should be checked and if a new circuit
has been built, then suspect overbiasing of the valve.

Too low a screen voltage will have a similar effect
by shifting the operating point of the valve on its
characteristic curve. Note also in this case that the
screen voltage must not be made too high and it must
never be run red-hot.

Foldover at the Bottom

Some correction here is usually gained by the
linearity correction arrangements. The cause is
similar to cramping at the top and the two faults often
accompany one another. The frame output valve nust
work on the correct portion of its curve.

In a new circuit the biasing should be checked to
ensure that it is not too low (top foldover is generally
opposite 1o this ; bias too high). Check also the H.T.
rail voltage'and the voltage to the screen.
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Modifying the R3118 and the ZC8931

CONVERSION DETAILS FOR A POWERFUL SOUND AND VISION RECEIVER

By B. L

HE units R3118 and ZC8931 are identical except

! that the R3118 contains its own power supply

for 200-250 volt mains. It is the better ** buy
inasmuch as no extra power equipment is required,
and it is completely self contained on its own chassis.
The ZC8931 requires a scparate power supply.

As the conversion details refer to the tuning'stages
and no work is required on the power scction the
data given below serve for both units,

The cost of the R3118 is about £5 and only a few
extra shillings are required to make it a complete
sound and vision section. Unfortunately, like many
other useful items, supplies are apt to be a bit irregular.
The U.E.L. Corpn. have supplies from time to time
and various firms, including Britain’s Radio, have the
ZCB8931. It is also possible 1o obtain the units from
time to time from local dealers ; they are well worth
looking for.

Originally designed for 1) metres they can be
easily adapted as a first-class vision and sound
receiver, the band-width of the I.F.s being given as
4 Mc/s.

One unusual feature (so far as TV is concerned) is
that the usual R.F. pentode, pentode mixer and
triode oscillator have been replaced by two R.F.
pentodes with a diode mixer and triode oscillator (see
Fig. 1).

2795!" v/

=
% LTHQ

o

Morley

At the very high frequencies used by the unit
originally the normal pentode mixer becomes rather
inefficient and introduces losses rather than a gain.
The diode becomes a better mixer as, although no gain
is obtained, the fosses are less than those of the pentode.

The same problems will be occurring when Band 3
is opened up for TV service and the circuit in Fig. 1
will be found to be quite useful in this new band.

The L.F. and output circuit of the unit will be
given next month.

As received the R3118 can be very quickly altered
to receive Wenvoe or Sutlon Coldfield channels : all
that is necessary is simply to add an 0-30 pF condenser
across each coil in the R.F. section. If an aerial is now
connected, and the socket labelled ** Gain ™ is short
circuited, a positive or negative picture or sound
signal can be picked up on the sockets so labelled.

The other channels can be tuned in by adding about
50 pF across the coils in addition to the variable
condenser, but this method is not very satisfactory as
there is too much capacitance in the circuit.

First Steps-

While the above method gives a rough and ready
result it is better to do the job properly and to rewind
the coils in the R.F. section.

To do this the complete section should be removed.

g 7-25;_‘ ve

2 Test v

% 2e7K0

50
i

4pF

F7KQ

T \ . | lh’f‘
e L e 1 /80.(\) [
= OO — STy,

Fig. 1,—Circuit of the final R.F, section.
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It will be found that a plate is fitted to the side of the
sub-chassis held in position by screws. If the screws are
removed, then the wiring link between the main chassis
and the sub-chassis will be exposed. All the wires are
colour coded and it is an easy matter to see which wire
runs to which terminal. They should be unsoldered.

Now undo the tuning couplings to the tuning knobs
and then by releasing six screws the complete unit can
be removed from the chassis.

_The.coils should be rewound according to the data
given in the coil table ; note that it is not necessary to
alter the primary of Li.

«The wire used should be about 28 swg enamelled.

After altering the coils short circuit or remove the
3 pF condensers feeding the grid of VI and connect
the coil direct to the valve. .

it up. . Connect an.aerial to the aerial socket and a
loudspeaker (with- transformer) to, preferably, the
negative output socket. With the gain control short
circuited it should be possible to tune in the local TV
station.

Mechanical rearrangements

The next step is to modify the vision IF. stages,
but first the front panel must be rearranged.

Fig. 2 shows the front panel. The * Pulse Input,”
*“ Gain,” * -+ Qutput ” and * — Output  are fitted
with sockets for which plugs are not generally
available

The ** Pulse Input > socket should be fitted with
a normal Pye aerlal socket and this becomes the video

output. The ™ Gain ” socket is recovered and in its
=t o ' | o 0 C 0 R ] : > O 0
|V Fuses 7estl o p o o A ' ,
| ’DS”Q/[ oo a o | e 0 o
Aerig! st RF end PF Osc. Aeru/ Ist RF ond RF Osc
O O © (¢} < (o} O
RF Input - Output
©A4 @8
Pulse input IE—J ‘
Gamn — e Out'puf C . D
Contrast  On=0%  mains ey 91
o1& @ F

Fig. 2.—Layout of front pancl.

Ind R.F. ‘

Short-circuit or remove the 2 pF condenser between
the coil and grid and connect the coil direct to the grid.
The 4.7 KL resistor can also be removed.

Qscillator

This coil need not be rewound as an 0—30 pF
condenser across it should enable any channel to be
covered. If difficulty is found with the lower channels
(1 and 2), then a further 25 pF can be connected in
parallel with it.

Mixer

No modifications are required here.

The completed modifications will give a circuit
similar to Fig. 1 with the exception of the direct
connections between coils and valve grids.

Testing
At this point it is a good idea Lo test the work done
so far, Return the unit to the main chassis anc_i connect

COIL DATA
E1 L2 L3
Aerial R.F.1 R.F.2
13 13 13 Channel 1
11} 113 1 . 2
10 10 10 » 3
9 9 9 » 4
8 8 8 - 5
Li2.—34 turns pile , wound between cheeks
_ 4in, apart on lin. former, 30 s.w.g. cnamelled
;_ and, sifk-covered, wirc.
NOTE A 5 pF condenser” can be added to any
coxl wluch w:ll not peak to the signal. .

Fig. 3.—Indication’ of screws which have to be loosened.

place is fitted a small strip of paxolin or metal on to
which is mounted a 5 K potentiometer ; this
becomes the contrast control.

The * 4 Qutput ” socket is removed and a 500 K2
potentiometer of the miniature type is fitted. The
* — OQutput ” socket is replaced with a Pye aerial
socket and this becomes the loudspeaker output.

To do this work the front panel is removed. It is
not entirely disconnected, as a wiring form is fitted to
it. The magic eye tuning indicator is not required and
can be removed ; if now the screws ““a, b, ¢, d” in
Fig. 3 are removed, then the panel can be slid aside.
It will be found that the unwanted sockets are held
by sunken screws and are easily removed. A short
strip of paxolin or metal can be fitted across the holes
which are left and used for mounting the new outlet
sockets, etc.

Vision LF.s

We now begin the main work of conversion. Three
of the existing 1.F. stages are used for the vision signal
and the pulse input diode (V8) is used as the video
detector. The fourth I.F. valve becomes the video
output valve.

The sound L.F. section is formed from the remainder
of the stages. The fifth 1.F. valve becomes the first
sound LF. and the previous video amplifier (VI12)
ktccomes the second sound I.F. The original detector
V11 becomes the sound detector, while the clamping
diode V14 becomes the interference limiter. The
rectified sound is fed into V13, which was originally a
cathode follower, and the audio output from this yalve

* is fed to'a power output valve, a 6V6 which is mounted
1- m the position prewously occupled by the magic eye:

“(To be coritinued. )
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VA LVES GUARANTEED NEW
AND BOXED

954, EA50, 2/-; 4D1, 9D2, VUI20A, VU133, 3/-; 956, SP41, P6l,

SPet, VUI LI, 3/6; 6B8G, 6H6, 15D2, VR116, DDL4, 884, 57, 37,

30, 4/-; 955, DD41, PEN220A, 4/9; 2 x 2, 3D6, 6/5G, 12Hé,

ELECTRON TRANSFORMERS
TYPE

Lvg
Ratio 111.25 giving 239, boost on tube
heater, " between windings

14 1. Secondary 1o Fame 6 pF.

ahle tor Hizh Detinition, Receivers
AN

2 yolts, 12'6 each.
volts. 13 6 e
A low  cip

h.
v Heater

MAINS TRANSFORMERS
3-way Mounling type.
M7TI. Primary 0-210-230-230 v.
Seeondary 250-0-250 v. 80 mAs.
4 amrps., 5 v. 2 amps. with laps at 4v.
ou filament avinding. Price 17/8 each.
2. Primary 0-210-236-250
Secondary 3£0-0-

KT2, MSIPEN, 6A6, 5/- (available 5 o 7 pin, 5/-). e et el ) 250 v, 80 mA
v— al outpnt, suitahle for vee with §3V 4 8m0ps. 5 v
5- 6 8)5GT, 125G7, 6/_ OZ4, 6K7G, 6SH7, 9001, ®. Tubes. 11 medinn deninition | = amps.  Eot
/ 17SH7, AC6/PEN, 6C8, EF8, 12j5, CV66, EFSO, | | reccivers  Tuput g2y vols, | flament windi
83, 84, L63, MH4, VP23 6L5G 9002, TTII, 9004 Boost 1-Boot 2. Ontps, 0 2, 4, 5.5 e s
7.3 10,15 volte, Price 22'9. ‘ :
6/6 IASGT, 6AC7, 6C6, 6G6G, 6 9 |LD5, 220V5G, PP, 4 Dual purpese 12 watt ontput T'f,TST }-0‘;"0“
6 ¢t G, 6krGT. eKeGT, 1246, KTZ41, | | Travsiormer. Peimary tanped e 558 R0
125K7, ATP4, KTZ63, EF39, EF36 ' | 1LN5, 6K7M, 6SK7 || »iiv0 o 200a i Pugull second: tepoings at §-4-5-
-’/ 6AM6,6FBG,‘1/6 KTWé1, QP22B, EBC33, IL4, 6C5GT, GRED YL 11a87; '-214 ) v-olt]i.
- rice 17'6 eack.
60 £rsh| 1/ Derec."eur, eveciCT, 105 ISR || e B, o
' . D ' . g ACIDC.. supplied  with  flexiti- HEADPHONES
8/ |C3GT. 42, 6ALS, 6C9. 6517, 6X4, 807, 3v4, SYIG/GT, | | ot Lot PRIAIet gl AC00 R ot | 0. L sesstance. 12002 776 o
/' 6C4, 6R7G, 77, 6557, 12C8, H30, HL23DD, HL4, || s’ : CHE Righ resistance,
KT74, PEN2S, U22, EK32, EFSO (Sylvania). EL32, ECC3I, daomngy TS

SP42, 42SPT, 4IMTS, 4TSP

4 super headyhone 18/9 pr.

TYPE 6 INDICATOR
UNITS

Anwr

lizhtweight

. These units are recommended as B ) "
8 PEN46. VU39, EF92, 35Z4GT, 757, i e Smpler TV, Phones. 12006 each
7/ IRS, 154, | 7Q7, 7Y4, 80, 25L6GT, 25Z6GT, receiver, are brand new and con- GMPUED  aoo - 1378 o
IS5, Hé3, | 1T4, 5U4G. 6F6M, 6l6, 6%, 7C6, 7H7, in the VCRY7 tube, EF50 Hewbaud wide typ 119 ea.
EC31, SPI3. | 7R7, 354, 573, 574G, 6SA7, 6USG, 787, B854 Vatovs, velume  ontrols, cutd e e "
| 7C5, 50L6GT, W76 . resistors, -condensers, suitable IRON LEADS
)| | tag panels, ete., ete., Cut your saitable tor all modern ypes of Fia

construction eosts ab this speeial

N irons, standand length, borde .
price. 898 plns 56 carriate. ol ndand length, borded ends

13 ex

9/ EM31, EY9I, FCI3. 1A3, 3Q4, 6AKS5,
= 6AMS5,6L6G, 6SN7,65Q7, 3A4, W8I,
6AQS, 6KBGT, 6Q7G/GT, 12AU7, 12K7, ‘

9/6 5R4,  6BR7,
’ 12AT7. UB4I,
6A7,KT32, 6A8G,

12K8GT, 12Q7, 25A6G, 25Z4G, DH73M, PL33, VRI150/30,
EACYI, DK92, TP22, UI0, Y63, Wl | 20D1, EL2 £t SlMPLEx?!
1 1US,  6AT6, 6P26, 75,1 . 4y
10]" HDI4, X65, KT76, U8I, 10/ ABCT. ECH12, COMPONENTS
s Sl e FsS, PENGA 3. AVAILABLE
VP4A, MSP4, PV30, PEN1340 : E
= Service) - .
19/- 6BW7. eBA6. 6BEG| 17 f@ EL42, EBFS0, ECLED, ‘ (Return Post ) o
= 6BWS, 10F9, IOLDII, X66, EF80, PL82, STAGE 1 Vision and Sound Section. Condensers :—  (350V Wy iz
ERC41, EZ40, EZ4! | PY82,PY80, PYSI, UBC4I. Ui7 Valves :— Lol LT S
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Q- pa. 4. 0.0 mud. L S en.
13 33, EYS!, PLB3, ECH3S5, 8 6K8G, 2,8 ca. 1. 0005 mrd. 8d. en.
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Deflector Coils type DC300/C. As
specnf‘ed for the ‘Teleking," * Super-

visor > and ‘' Magnaview.”’
Conversion circuits for 14in. and
1Zin. C.R. Tubes available. Send
°d and S.AE,

MAINTAINING A REPUTATIM ceeecs

Every 'day we read the words : “I am ordering
Allen Components because th.ey are so  highly
recommended by my {riends.”

.
We are proud of our reputation. Since we pioneered
Wide Angle scanning some- years ago we naturally carried

. cn:our policy c¢f producing components designed. to the

highest specification and engineered to the closest tolerance.
In these days of shortages and lowered standards such a policy
is not easy to carry out and it has necessitated unrelaxed
attention to detail in 2ll our departments. The result of
this care is apparent in all our products, in which good work-
manship is combined with high reliability.

May we.suggest you ask your friends ?

From all Leading Stockists.

ALLEN 2™
Crown Works, Lower Richmond Rd., Richmond, Surrey

Telephone : Prospect 9013
Send $d. and S.A.E. for Circuit Diagram

The solde} for all

Designers of television constructor
sets know that the efficiency of
their equipment depends on the
solder used by the constructor—
that’s why they recommend Ersin
Multicore for trouble-free, waste-
free soldering. Ersin Multicore, the
only solder containing three cores
- of extra-active, non-corrosive Ersin
Flux, is obtainable from all leading
radio shops. Ask for Cat.’ Ref.
C.16018, 18 S.W.G. 60/40 High
Tin Television and Radio Alloy.
The size 1 Carton contains 55 feet
of solder, costs 3/-.

HOME TELEVISION

CONSTRUCTOR SETS

' THE TV CONSTRUCTOR

E.H.T. TESTER

Don't guess E.H.T.—test it. 3-16 kV
A.C. and D.C. for line fly-back or trans-

tions. 52/6 post paid.

ENGRAVED KNOBS

Inscriptions available : Volume, Tuning, Wavechange, On-
off, Radio-Gram, Tone, Contrast, Vol/on off, Focus, Brilliance,
Bass, Treble, Br:gh\:ness Size A’

| 2in. dia., !/6 ca. {1/~ ea. plain to match).
Size "B 1lin. dia., 1/2 ca. (18d. ea.
plain to match). State if walnut or
ivory required. Add éd. post.

“ VIEWMASTER ** .
PRE-AMPLIFIER
Full  constructional de-
tails and component price
list, 1/3, post paid. Com-
plete kit of.parts, including
valve, sent by return, 35/-
post paid. Please state

channel required.

Ersin Multicore Solder| = = sac o swoc e
In case of difficulty in obtaining supplies, please write to : HOME RADIO OF MchHAM

_MULTICORE SOLDERS LTD. MULTIGORE WORKS, MAVLANDS 187, London Road, Mitcham, Surrey. MIT 3282

AVE., HEMEL HEMPSTEAD, HERTS. ® Boxmoor 3636 (3 lines), |}l

I

THREE SPECIAL ITEMS FOR|

\
|

|

former E.H.T. Boxed with full instruc—!

|

|

l
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HEN ghostimages result from divect reflections
from structures in the vicinity of the receiver,
the reflecting medium need not be metallic

in nature, although the reflection coefficients of su¢h
structures are wusually greater than objects con-
structed of stone or wood. A displacement current is
set up in the structure by the action of the'direct wave
from the transmitter, and re-radiation occurs as a
result.  Any surface will therefore act as a reflector,
if its dimensions are equal to, or greater than, a half
wavelength ;. that is, about 10ft. for the genecral
frequencies -concerned at present. :

If the transmitter is within a mile of the receiver
site and a vertical plane surface is located between
the two and in sight of both, the signal strength and
the time delay will depend upon the dimensions and
the orientations of the three units as usual, but the
reflections will only give difficulty for Jocations

very close to the transmitter, perhaps within half the .

above distahce. Consequently, for the majority of
receivers which will be located at distances greater
than a mile from the transmitter, where trouble from
reflections is experienced, the rcflecting surface will
lie in a plane which is not vertical to the earth. A
vertical surface will only give trouble when the
polarisation of the wave itsell has changed sufficiently
to make the proper relative angle with the reflector,
and this is usually more common at fringe distances.

Reflections are not always evil, however, and it
is quite often possible to receive a reflected signal
which is much stronger than the direct wave. This sort
of thing happens when there are hills or very woody
areas in the direct line of sight between the transmitter
and the recciver, the direct wave consequently
suffering severe attenuation. A reflected wave may
then be received which has by-passed the hills or the
woodland by virtue of the anglc shown in Fig. 1, and
this wave may be considerably’stronger than the
direct radiation. When a weak ghost image precedes
the main imdge on the tube screen, therefore, it is
quile likely that the reflected wave is the betier of the
two inputs, and a suitable re-orientation of the aerial
away from the transmitter direction but towards the
points of reflection will eflect a cure by eliminating

the ghost. -

So many amateurs fight shy of trying out alterna-
tive orientations for their acrial systems that many
ghost troubles persist where they could be easily
eliminated. The writer has had a recent experience of
this in a receiver which showed a strong ghost dis-
placed by a distance which indicated that it was

— ENCINEERS—

16.—REFLECTIONS AND GHOST IMAGES

roughly half a mile to the reflecting body. By rotating
the aerial some 30 deg. a point was found where
the main signal was ncgligible and the reflected
wave (the true ghost) provided a clear and steady
image on the screen. The reflecting body itself was
not determined from a consideration of the surround-
ing district, but it was probably due to a ridge of
very low hills, fairly heavily wooded, lying some
mile or so distant,

It is possible, ol course, to check up on all the
possibie reflections in a particular district by a
properly designed aerial system and a special receiver.
but the results obtained are in the main academic
and for the individual, orientation and experiment
to his aerial array is the only satisfactory solution.

Other Methods

Apart from simple orientation of an existing aerial,
there are a few other methods of ghost elimination
which+can be tried out in obstinate cases. Shielding
the aerial from the source of reflection can sometimes
be accomplished by mounting it on the side of the
house instead of on the chimney or roof, or by careful
placing relative to existing conductors such as iron
guttering, coping and piping which are found about
the house structure generally. Usually such experi-
mentation is tedious, and in such cases the use of an
unloaded dipole (essentially a reflector clement) tried
at various positions in relation to the main aerial can

Fig. 1.—A reflected signal
can often be of greater
intensity than the direct
wave,
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be of value. The present television frequencies make™

the aerial arrays a clumsy proposition at best, and it
is not casy to obtain directivity with a neat looking
or easily erected system.

In serious easesy. where multxple reflections are
concerned, it is worth while 1o investigate not only

)

mmmwfmﬂmwmwnnnﬁmmwmmm e

(a)

" Fig. 2.—Two signals, the direct and reflected waves
> respectlvely, ‘showing a region of.peak white delayed by

the cxtra dlstance of travel.

the aerial orientation and xeﬁebloxs etc., but also
the actual feeder 1o the receiver and its lermmauon
at that point; this was outlined in- lasi month’s
drllcle :

Negative Ghosts

Ghost images, particularly those caused by the
presence of aircraft and other moving bodies, are not
normally objectionable except to those viewers
situated close to airports, but it is interesting to study
them in view of their curious properties in relation
to phase and position.

‘A ghost received from a fixed reflector will,- of
course, remain stationary on the screen, but a ghost
received from a moving reflector will constantly
change its position. In addition, the change-of phase
in. the two signals arriving at the receiving aerial
will produce a signal which is of opposite polarity
to the.normal output., Position is determined by
time differences, polar ity by phase differences ; in
the moving xeﬂeclon both time and phase is changmu
and so the ghost image is constantly undergoing the
cffects of displacement and polarity changes.

When the reflected wave arrives at the receiver
in antiphase to the direct signal, the position is
roughly as depicted in Fig. 2(a) and (b), where (a)
shows the direct signal wave with a peak white section
and (b) shows the reflected signal, the peak white

I
\

section being displaced to the right by the normal
time delay. The reflected wave is assumed to be
attenuated in this case. The signals are assumed to be
antiphase and the ‘result at the receiver is then as
shown in Fig. 3(a), this being the subtraction of (b)
from (a) in Fig. 2 above. 1In addition to the general
fall in level, the original peak white section has
fallen into the grey region, and a ghost image well
into the black region_has appeared to the right of
the main signal by an amount depending upon the
time delay.

When the waves. are in phase. the resultant of (a)
arid (b) of Fig. 2 is as shown in Fig. 3(b). The waves
are now additive and thc ghost image is now seen to
be approaching peak white.

For the moving aircraft, therefore, where the path
length of the reflected wave is constantly changing
and the phase conditions at the aerial are similarly
undergoing changes, posulve and negative ghost
images will appear in succession on the screen, and
the general level of the picture will fluctuate violently,
giving rise to the well known * flutter > effect. As

Black ghost
s

Grey /mage
(&) Antiphase concitron

i
it 4 | —
m

= Near white ghost
Peak white image-
(b) Phase condition -

Fig. 3.—Conditions eof antiphase and phase obtained
by subtracting or adding the signals of Fig. 2

the frequencies allocated to television become higher,
such flutter will tend to increase in intensity as_ the
strength of the reflected wave will be greater and the
changes from in-phase to antiphase conditions will
become more rapid for a given rate of change of the
reflected path length.

A ghost resulting from a fixed reflector may, of
course, be of negative polarity if the phase conditions
are such as to produce this.

STUDIO D MODIFICATIONS

STUDIO D, the first of the Lime Grove studios to

be used by the BBC for television production
and which has been undergoing extensive modification
since August, 1953, is now back in service.

Studio D was equipped on an austerity basis in
May, 1950, and the modifications which have now
been made provide improved technical facilities
and better working conditions. They include the
building of new and separate vision and sound con-
trol rooms.

The control rooms have been entirely 1eﬁtted and
the original vision mixing unit has been replaced by
modern and more flexible equipment.  Another
camera channel has been added to the existing C.P.S.
Emitron cameras, thus giving the studio four working
cameras and a telecine channel,

BOOK REVIEW

““ Television Receiver Servicing : Volume I: Time-
base Circuits *’ by E. A. W, Spreadbury, M.Brit.L.R.E.
Published by Trader Publishing Co., Ltd., and dis-
tributed by Iliffe & Sons, Ltd., on 19th March, 1954.
Size 8jin. x Siin. Price 21s. (postage 8d.). 310
pages. 187 illustrations.

THIS book is mainly intended for the profes-
sional radio service engineer who, havmg already
become skilled in the art of fault tracmg in radio
receivers, wishes to extend his activities to television
servicing. Others interested in  television will,
however, also find it a fund of “information not
available in other current books on the subject. It
does not attempt to teach the principles of radio
servicing, but extends them to the more complex
circuits and techniques of television.
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The Colour Discs

With economy still 'the keynote, the colour discs
themselves are made from stage lighting filters of the
three primary colours; the material is a cellulose
plastic and the sectors are cut out and cemented
together with acetone. Gelatine filters are cheaper,
but would require mounting between two layers of
thin Perspex for rigidity. As the frame frequency is -
locked to the mains the colour discs are driven by
synchronous motors ; the one in the camera runs at

regulated power supply giving a 200-volt H.T. line.
There is also a separate unregulated supply, heater
supplies, and a 1 Kv E.H.T. supply in the same unit.
The second chassis carries the timing unit, which
consists of a chain of phantastrons dividing the
output from a self-running Miller transitron oscillator
at 15,000 cycles down to 50 cycles. The signal from
the last stage is compared with the mains, and the
error signal is fed back to the original oscillator.
The 50-cycle signal used for comparison comes from

1,500 r.p.m. and drives a shaft at 500 r.p.m. through a
3: 1 reduction chain drive. This shaft carries a
{2-sector colour disc. In the monitor a 3in. Magslip
transmitter is fed with suitably phased A.C. to its
. stator, and a small selenium rectifier is connected
across its rotor terminals. A push-button short-
circuits the rectifier to allow the motor to slip out of
synchronism temporarily for the purpose of phasiny
the colours correctly. A further vernier control of
phasing is obtained by rotating the whole body of the
Magslip.

The Control Rack

The main control unit is a 19in, rack, 36in. high,
having five panels. . The lowest unit is a voltage

Rear view of the Pulse Generator and .Control Rack. 2o

s

decided to concentrate on a ““ live ” colour
camera as the tube possessed a substan-
tially panchromatic photocathode.

Standards

For the sake of economy it was decided
to use no screen larger than 3in. diameter
and with this in mind a figure of 150
lines sequentially scanned was chosen as
giving sufficient detail for experimental
work. The frame frequency was also kept
as low as possible but experience showed
that 100 cycles, giving 334 colour pictures
per second, was the minimum acceptable
to avoid an objectionable colour flicker.

Line Frequency

The line frequency is thus 15 Kc/s and
although this is more than the 10,125 cycles
of standard television the increase is not
unduly large and the extra scanning power

can often be taken from the existing line and ¢

frame output valves, with minor alteration
to circuit values. (Note.—Commercial
colour television receivers often use two
valves in paralle! for line output when
running at 30 Kc/s line frequency. The
system is, of course, not compatible.) The
video wave-form from this equipment also
differs from the BBC standard in that the
frame sync pulse consists of a few cycles of
square wave at line frequency. No pro-
vision is made for identiflying any particular
one of a scries of three consecutive colour
frames.

| :UHHHHWVV\(

Diagram showing the form of frame sync pulse employed.

the stator of a 2in. Magslip transmitter which is
fed from the mains and is used as a 360 deg. variable-
phase transformer : in this way the local frame sync
pulse can be varied in phase with respect to the
mains, and this is used to phase the disc in the
camera.

The third unit is the pulse generator. Line and
frame trigger pulses are received from the timer unit
below. The frame trigger operates the frame
synchronising and frame blanking generators, which
arc double-triode flip-flops. The line trigger locks
the line blanking multivibrator and after these
blanking pulses have been through a delay line they
are used to lock the line synchronising multivibrator
and the line *‘square wave” multivibrator. As
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The Pulse Generator and Control Rack seen from the

other side.

BLANK . L
weyr mentioned earlier, square wave:
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* Blanking pulses. generated by the ring counter and inveriers, gate the pairs
of VR116s in sequence. Thus each pair constitutes g colour * channel.””  The
gain of each channel is controlled by cathode degeneration in the first valve.
The relative D.C. levels of the three channels are controlled by o pulsed

clamp on the grid which is returned 1o a variable negative volrage. The blank

signal drives the next stage beyond cut-off to provide a stable reference

level to which the sync can be added. STANDARDS : 100 ¢fs frame,
334 colour pictures{sec. Frame sequential system, 15,000 ¢fs linz.

take the place of the line pulses
@ during the frame synchronising
pulse. The various pulses are
mixed in a double gate circuit using
two VR116’s with a common anods
load. The line and frame blanking
pulses are mixed in a 6SA7, and
both pulse trains are fed out
through cathode followers.

The next panel carries the colour
control unit in which blanking and
synchronising pulses are mixed -
with the final video signal. The

Syne signal arriving from the camera is
eyt fed (o three VRIIO's with their
grids in parallel, and each of these
1s fed to a second VRI116, the
second three having a common
anode load. Thus there are three
separate channels down which the
video signals can travel. These
channels are gated in sequence by
a three-stage ring counter driven
from the frame sync pulse. The
anode waveform of such a counter
is of wrong polarity, so each stage
of the ring has a phase inverter
valve to give the correct polarity
pulse to the VR116’s. (In practice
the gating pulses are generated by
three 6SL7's.) It was found that
these gating pulses tended to upset



”

*for the camera focusing coil.
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the commencement of the frame sync pulse in the
final signal, presumably due to stray capacity, so a
delay valve was built into the deck-below to inveri
the frame sync pulse and trigger the ring counter
from its trailing edge instead of its leading edge :
thus colour change occurs in the middle of the frame
interval. The gain of each channel is controlled by
feedback across a cathode resistor in the first VR116, -
whilst the D.C. level of each channel is controlled
by using a pulsed D.C. clamp at the grid of the second
VR116, the clamp being returned to a variable negative
voltage. This D.C. level control of the three colours
enables the receiver’s screen to be balanced for white.
Thie video signal is then passed on to a stage where it is
gated by the blanking signal to remove any spurious
inter-line or inter-frame signals and finally the sync
pulses are added, Output is then via a cathode
follower. N
The top panel carries a small oscilloscope for wave-

form monitoring. At present it has two ranges
and provisions for external input, but ideally it would
operate on three switched positions

1. Two lines—to show line sync pulse.

2 Three frames—for amplitude balancing.

3. Detailed view of frame pulse. .

Some experiments were carried out using an

elliptical timebase for examining the frame sync
pulse, but, although quite successful, this was not
incorporated in the above unit.

The Camera

This is mounted on a tubular steel tripod with
telescopic adjustment for height, and at the base is
the power supply. The leads to the camera carry
the A.C. mains, line sync pulses and frame sync
pulses. The power pack in the base contains two
voltage-regulaled supplies, one for the video amplifier,
cne for the timebases and a current regulated supply
The camera itself
houses the disc, motor, timebase chassis, camera

tube, video amplifier and viewfinder tube. For

this latter a VCRI138 34in. green screen tube is
used to give a monochromatic picture. The tube
has a 4in. diameter lens mounted in front of it to
give a slightly enlarged picture, and a detachable
viewing tunnel to cut out extraneous light, as the
brilliance of the image is not great when viewing in
daylight. Almost immediately under the view-
finder tube is the camera tube, mounted on a smali
truck running on a pair of rails.
arrangement from a well-known constructional toy
is used to move the truck and thus control the optical
focusing. The single lens, an f4.5 anastigmatic
camera lens, is mounted in a fixed position on the
front of the camera, and between this and the camera
tube the 12-sector disc rotates in its owih housing.
The potentials for the camera lube are controlled
by knobs on the rear panel, as there is no separate
camera control unit.

An interesting feature is that a-cathodc follower
input stage using a 6AKS is built-up against the
photo-cathode end of the camera tube so that the
input lead is only lin. long. A screened lead carries
the signal at low impedance to the video amplifier
strip which lies beside the viewfinder tube. There
are two outputs from this strip, onc to the control
rack, and the other, at a higher level, to the grid of
the viewfinder tube,

The Monritor Unit

The monitor unit uses an ACRS 5in. electrostatic
tube running at 3,300 volts, and is grid modulated.
The circuits are quite conventional. The timebases
are -Miller-transitrons followed by amplifiers, and
the frequency controls-are brought out on the front
panel together with focus and brilliance adjustments.
A lens is used to enlarge the-picture but the filters
absorb so much light that it is best seen in a
darkened room. As mentioned previously, the colour
disc has six sectors, runs in its own housing, and s
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DETAILS OF AN AMATEUR EXPERIMENTAL
INSTALLATION

By C. Grant Dixon, M.‘A.(Canfab.)

(Cheirman of the British Amateur Television Club)

MATEUR television is comparatively new, but

has already branched out in various directions.

Some people have been attracted by the goal

of perfect pictures, whilst for others the lure of
pictures in colour, even if of low quality, has been
strong. The following is an account of the apparatus
built by the writer for the transmission of colour
pictures, It is an essentially amateur enterprise and
cerlain sacrifices have had to be made, both for
reasons of expensc and for reasons of available space.

From the amateur point of view the line-sequential
and dot-sequential systems are out of the question
as viewing tubes capable of being electronically
switched for colour are not on the market in this
country. The frame sequential system with ils
rotating colour filter discs seemed an obvious choice
because of its essential'simplicity, and the writer had
already had some experience with rotating discs
when constructing a 30-line scanning disc receiver in
1934. In addition, it meant that results could be
obtained without triplication of the camera tube or
monitor “"C.R.T. Only closed circuit working has
been attempted, so no mention will be made of
modulation systems.

When it was first decided to experiment with colour
television, a flying spot scanner was built up using
4 5in., white screen, electrostatic C.R.T. (ACRS)
and it was hoped that three 931A photomultiplier
cells would each pick up one of the primary colours.
o 15 Ke,s,

Trigger

-
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The raster on the C.R.T. was to be focused on'to a
colour transparency, a rotating colour disc inter-
posed,- and the light received on the three 931A
photocells each covered with a primary colour filter,
c.g., red, green and blue. Thus, only the *“red”
cell would respond when the red sector of the rotating
disc was over the raster and so on.~ This optical
“switching ” proved quite satisfactory and the
individual colour gains were controllable by variation
of the H.T. voltage applied to each cell. Unfortu-
nately, the 931A is very insensitive in the green part
of the spectrum and gives almost zero signal in the
red. Efforts were made to remedy this by converting
the red light to green using an infFa-red image
convertor cell but the signal-noise ratio was still too
low and this method was abandoned. A number of
sub-standard studio-type camera .tubes were made
available to the British Amateur Television Club,
and as the writer was allocated one of these it .was
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driven at 1,000 r.p.m. by a 3in. Magslip running
as a synchronous motor.

The necessity for running the two discs at the
same speed and phase is obvious, but it is not always
appreciated that the phase must be controtlable at
the camera as well as at the monitor. The mosaic of
the camera tube is a storage device

In addition to the disadvantages inherent in the
frame sequential system, such as colour fringing and
colour break-up associated with moving objects, the
major difficulties seem to be the lighting requirements
for coloured subjects under studio conditions, and
the lack of brilliance of the received image. The

and the disc must be phased so
that the division between colour
sectors follows the scanning spot,
thus cxposing the mosaic to the
next colour for the whole of the
time between successive dischargings
of the scrcen elements. Incorrect
phasing is revealed on the monitor
screen as colour contamination and
the primary colours on the test chart
are rendered incorrectly.
~One of the refinements which has-
not so far been incorporated is a
gamma control circuit.  This is
essential to true colour rendering at
all levels and its abscnce may cause
a change of colour balance with
increasing scenic brightness. It is
intended to incorporate this later.
At the present time crude colour
pictuires have been transmitted. The
object used was a coloured test
card illuminated by two 60-watt
*“Silvertight ” lamps, and it was

found necessary to open the fens
to full aperture (f4.5) as the
“exposure ” is 1/100 sec. with a
100 cycle frame frequency, and the filters absorb
a lot of light.

Control Rack.

of the Pulse Generator and

Front view

A view of the Monitor Unit with timebase chassis in the foreground.

writer is of the opinion that this latter difficulty might
be eliminated by the use of a 5in. aluminised cathode-
ray tube similar to those used commercially as
camera viewfinders—the price of these is, however,
the main drawback. ‘ '

A 9in. tube would be easier to acquire but the size
of the colour disc, and of the cabinet, is prohibitively
large for a home workshop. Despite this, the
apparatus is very satisfactory for general experiments
and future work will be directed towards improving
the various units. It is also intended to build a
scanner for colour transparencies ; if possible avoid-
ing a rotating colour disc by using dichroic mirrors
or other similar device.

In conclusion, the wwriter wishes to offer sincere
thanks to the manufacturers whose help with equip-
ment and information has been most valuable.
Other amateurs are becoming interested in this
fascinating aspect of the hobby, but it is believed that
the- above is the first amateur colour television
apparatus to send pictures over a closed circuit.

OUR MNEW MONTHLY JOURNAL

“ PRACTICAL MOTORIST &
MOTOR CYCLIST”

Now on Sale, Price 7/~

£500 Prizes in Free Competition
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T he Radio Trades Examination Board

THE 1953 EXAM!NATION PAPER AND A REPORT ON THE RESULTS BY THE
CITY AND GUILDS OF LONDON INSTITUTE, DEPARTMENT OF TECHNOLOGY

in obtaining the Television Servicing Certificate
issued by the City and Guilds Institute, we give
below the two papers set at the 1953 examination,
and following this a detailed summary onthe results.

IN order to assist those readers who are interested

Yirst Paper

The maximum number of marks obiainable is the
same for each guestion.

All six questions must be answered.

Questions may be attempted in any order,
answers must be clearly numbered.

1. Draw a block diagram of a supecrhcterodyne
Name each section, indicating
its input and output waveforms. State whether the
final video signal shown is suitable for cathode or
grid modulation. s

2. Write brief notes on the connection between :

(a) picture frequency and flicker, ~
(b) picture definition and bandwidth,
(¢). picture size and viewing distance.

3. Sketch the electrode assembly of a cathode-ray
tube. Indicate the approximate voltages applied to
the various electrodes of direct viewing and projection
tubes. _

Show _the appropriate longitudinal and radial
positions on the rfieck of the tube for line and frame
coils, focusing and ion trap magnets.

4 Describe the symptoms of :

(a).-vision on sound,x
. () low flying aircraft,
. {¢) sound on vision,
(d) diathermy radiation,
(¢) corona discharge.

What steps could be taken to reduce these forms
ol interference ?

5. Describe six different checks that can be made
on a television receiver, usmg the Test Card “C "~
transmission.

6. What is the necessity to separate

(@) synchronising pulses from picture content,
(&) the line and {rame pulses from each other?

Draw a suitable circuit and describe its action,
showing where each part of the process occurs.

Describe the .effect ol poor synchronising pulse
sep'u_atlon

tut the

Second Paper
© The maximum number of marks obtainable is the
saime for each guestion.

- All six questions inust be answ ered.

o Questions may be attempted in any order, but the
answers must be clearly, numbered. ,
All questions refer to a television receiver, the

circuit diagram of which is attached to this paper.
‘1. Is the circuit shown that of a superheterodyne
or a T.R.F. receiver ?
- Give a list of the functions of-each valve.
2. Give the title ofveach of the following controls :
RI, Ri4, R29, R34, R48, RS54, R59, RO, LS,
L8, Li6.

What are the functions of the Metrosil, Thermistor
and M.R.1?

3. What would hc the effect on resulls obtained
from the receiver in each of the following cases?

(a) R15 open-circuit,
{b) C33 short-circuit,
(¢) C26 open-circuit,
() €51 short-circuit,
(e) R52 open-circuit,
(f) R33 open-ci\cuit

4. Describe in detail the line tim e base and E.H.T.
circuits.

5. What would be the symptoms if the followtm7
components broke down as indicated ?

(a) heater-to-cathode short-circuit on cathode-
ray tube,

(b) R1! open—circuit,

(¢) C55 short-circuit,

(d) C2! open-circuit,

(e) LI5 open-circuit,

(fy V9 heater open-circuit.

6. What adjustments or component tests would
you carry out in each of the following circum-
stances ?

(a) sound on vision,

(b) poor horizontal linearity,

(c) poor vertical linearity,

() abnormal sibilants on sound,
(¢) poor focus.

(The circuit which was supplied was of a well-known
caommercial rec’ei ver but is not reproduced.)

Report on th’e Results

The followmg general report is given on the
papers as a whole and ig not necessarily applicable
to the work from individual schools.

1 ! Referred | Percentage
Year C«ndldates | P.xs>ed ' Practical , Failed Passing
1951 16 16 5939
1952 1 10 ‘ 40 24 50.6%
1953 13\ 36 35 47.4%,
General '

l

The standard of the answers to the first paper was
very low, which seems (o indicate that more time
should be devoted to the teaching of basic television
principles. Twenty per cent. failed in the first paper,
whereas only 2 per cent. failed the second paper
which deals W|th practical fault- ﬁndm{,

| .
First Paper |

Question 1, The biock diagrams were satisfactory,
but the waveforms were often lacking in detail or
missing altogether. A number of candidates did not
appreciate thc change in phase brought about by
using a _video dmphﬁex

Question 2.  Although most of the candldates

seem to have' fairly sound ideas on these points, not
enough detaill was given, in answers.
Question 3.1 The first part of this question was dealt
(Concluded on puge 576.)
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CYLDON 5-CHANNEL
SWITCHED
TELETUNERS

THE TELE-KING

THE FINEST LARGE SCREEN TV FOR THE

HOCME CONSTRUCTOR.

We can save

ALLEN WIDE ANGLE

i7, 16 or 14 inch
you pounds!

o CHASSIS
mstant d posite sietion | AR | poverriths Sotmivison
television channels, by a | D.C.300latesttype Ferrox- UG St PSS,
single control knob. Uses | cube Coils ... . 39/6 PRICE i1/ cach. All
EF80 RF. pentode and | GL. 16 Coil 776 | Other metal-work avail-
ECC31 or 12AT7. Doublc | GL. 18 Coil 7/6 | able from stock.

Diode Triode as frequency | Focus Coil... o 31— CONDENSERS
changer. Tuning is obtained | FO. 305 transformer 21/- | All condenscrs as speci-
by switching incremen- | Frame B.O. trans- fied; Manufacturers’ sur-

y1al inductances. Sizc: former ... ... 15/ | plus £3/16/~.

44 x 2] x 2%ins. Spindle | Line EHT. trans- COILS. 13 all exactly as

. N L5 T 2/.%m. Iongr, Fin, dial-l former ... ... 49/- | specified. Price 44/6.
meter. LF. Ouiput 9.5- lc/s., noise figure on a ; 5 Aefirrerer . 28 Specio
channels better than 10.5dB, I.F. rejection better than &551?;1}NCES' 125 s, el el £ Spes

45dB on all channels.

LASKY'S PR'GE, 12/6 Postage and Packing 2/6 extra.

Power gain 24dB. CABINET

Walnut vencer, £8/10/-, plus carriage 1.2/6 extra.

WIDE ANGLE CATH- LASKY9S R/\Dlo A practical 5-channe!
ODE RAY TUBES » LASKY’S (HARROW ROAAD) LTD i SUPERHET TELEVISION
14in. MW36-22 £19 9 3 LD RECEIVER
14in. C14B £20 10 1 Sl LSO LO%I0) &%‘?DINGTON’ ORI Using the new 16 and 17
16in. MW41-1 £22 4 10 R R inch cathode ray tubes and
Ty, T 0 A0 Telephones : CUNningham 1979-7214. wide angle components for
. B Hours : Mon. to Sat. 9.30 a.m. to 6 p.m.; Thurs., | the home constructor.
i;m 2;4]\;/;13464 iii };Z; g half day, 1 p.m. Postage and packing charges (unless | Complete instructions, wir-
Higlo otherwise stated) : on orders value £1—Is. 0d. extra ; | ing diagrams and 32-page
Carriage and insurance | £5—2s. 0d. extra; #£10—3s. 6d. extra: over £10 | descriptive booklet. |
cxtra. - | carriage free.  All goods fully insured in transit. 6/- POST FREE

LEARN THE PRAGTICAL way

Specially prepared sets of television parts {(which you
receive upon enrolment) with which we teach you, in
your own home, the working of circuits and bring you
easily to the point when you can construct and service
a television set.” Whether you are a student for an

examination; starting a new hobby; intent upon a
career in industry; or running your own business —
this Practical Course is intended for YOU — and
may be yours at very moderate cost.

EASY TERMS FROM £1 A MONTH
A tutor is available to give individual help and guidance
throughout the Course. :

fPON 10D EXPERIMENTAL
1 Please send me your FREE book on Practical Courses: \ OUTFITS:
) o | TELEVISION — Instruction and equipment for buiiding a Television
1 Fam interested JR.. ..o e Receiver.
| To: EMI INSTITUTES, Dept. 138X, 43 Grove Park | RARIQ 1 — A course in basic principles. N
y Road, Chiswick, London, W.4. I RADIQ 2 — Instruction and equipment from which you buifd a Radio
] NAME ] Receiver.
§ o ONAME i Riso for Mechanics, Electricity, Ghemistry, Photogranhy, Carpentry,
] ADDRESS ] I Oraughtsmanship, Commercial Art, Amateur S.W. Radio, Langusges.
= : E M I HNSTITUTE The only Postal Coliege which is part
T | s IWEals 81 . J of a world-wide Industrial organisation,

iC30
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STANDARD }in. diam.

Uolume Controls

Midgzet Bdiswas

Long spindles.  uuivas lythens josnlated.
teed 1 yoar. strapded
No How. s Geade B single.
- 4- vore 74, v,
D.P. 8w. 49 COAX PLUGS, 1/2 each
SOCKETS, 1,2 each.

ALL VALUES.—!H.000 | LINE CONNECTOR, 1/2.

ohtug to 2 \'leﬂ)hmqi OUTLET BOXES 4’3.
BALANCED TWIN FEEDER per yd. ﬂd
TWIN-SCREENED FECDER per yd. } Ohma
50 OHM COAX CABLE, 84. per il

TRIMMERS, Ceramic, 30, 70 pi. 9d.; 100 pf,
130 pt., 118 1 250 pr. 1 -1/9.
RESISTORS ;w840
1w, 8d.; i ow

WIRE-WOUND RESISTORS. *Beﬂt )J
ture Ceramic Type—b w
Jﬂ w., 2 ohn; 6 K.
2’9 3w <. Lo 2
WIRE-WDUND POTS. 8 WA’I'T.
Pre-Set Min. TV. Type,
Kuourled Slotted Knob
All values 25 ohms to 30
XK. (50) K. and 100 K.)
Carborr Track, 3/- each
o'P TRANSFORMERS R
3'9. Heavy duty 70 ma.. 4'6.
L.F. CHOKES 10'h. 65 ma., 4'6. h., 1350 ma., 12/8.
15 0. 100 ma., 108, LYNK. 2 h. 250 ma. . 136,
MAINS TRANS —Made in onr own “ml.shops to
high grade specification. Fuliy mter-le-ne\l and
e e‘rmtcd Henter Trans., hpped priw., 1-200 v.¢
25 Thamp., 7/8. 12 \' .73 amp., 7/6.
6. 43 30350, BO o 5.3 v. 4 a
mm» 400-0-3011 ditto 250+ _oU 21/~
auto trpe, 85/-.  Telek Lynx,
Caronet, 80/-. %upm Yisor, 30'- Simple
1v. ERIA Tull range popular types in s .
Aeriulite, ete. All channels. indoor loft type Inv.T.
13'8.  Outdoor single dipole, 87/8. H type with
chiteney lashings, elc.. 926, X t\ pe Dublex, 7it.
mast and chimney laghings, ef . . 88/8.
TYANA.—Midget hulderm" tron. 200,220 v, or
20250 v, 14,11, Three mod. with detach-
uble beneh stand, olon Midget lvon, 18:8.
TAG STRIPa. 2- . 2. v 3d.;
Goway, 4d, or ¥
GOODMAI\H ¥ J)unm.w type
Foeus Unit. Vernier Focus and adinstahle Piclure
Shiit, 85/-. DI.AC —C. R Jou Traps, /8.

3.
FAMOUS MAKES
Stamdard Size Pots. 2fin,

Spindie.  High Grade.
All Valuer, [0 ohims to
30 K., 5/6; 100 K., @/8.
small  pentode.
Ditto, tapped, 4/9.
o

3v.

30/-.
35/-.

. 18 Condensers
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SlMPLEX TELEVISION

Detaiied price llst avallnble

STAGE 1. VISION AND
SOUND.

7 Valyes ...

12 Resigtors

2 Potentiometers 8/~
7 Coil formers with

cores .. 4’8

7 Valveholders ... 816

Sunﬂrles(wx b undrilled -

chassis) 22/6
STAGE 2. *l‘IME B’\SE
8 Valves .. 29/

20 Resistors

15 Condensers
5 Poteatiomete 12
8 Valveholders ...

Drilled ~and.  Punched

XEW
BOXED
: 5/8

6BWY
6C

4
BEG
Huge Stock 13
VIEWMASTER
17 valven, £9/10'-.

nd i ... 18
STAGL 3.—PDWSR
50
2 Resx:tor, oL -

5S.1.C. Rectifiers 27 6
23 6

'5 Co

1 Choke

4v.and 5v.
STAGE +.—C.R.T
NETWORK.
9 Resistor:
1 Condenser o
4 Potentiometers
Sundries . qon B
COMPLETE SIMPLEX \
KIT (less tube) 12 ans.
ssis, 176, or 10- )
STAGE 1. [«

) 3
Best

.« Valves at 1951 low tax pri
12 valves, £6 107-.
LYNX.—J7 valves. £9.

ndensers

|VA LVES G'JARA‘!TEED

10/8| British 7.6

10/315\1\ anin
Ked
EIFg1
e

10/6
10/8
10/6

-

PO IDODOS

TRPRETHBR | =

15/
TELEKING.—

Poand I, Gd.

]' R S RADIO COMPONENTS
ALY, 130 1655 SPECIALISTS

WHITEHORSE ROAD, WEST CROYDON,
w1, MEADVALE ROAD,

307,
Mail Qrder.
C]RO

£L orders post free.

Lists 3d.
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C. R. T. HEATER ISOLATION TRANSFORM.E:L
Low leaknze winding with

18/8 : 4 v., 10/6;
BRIMISTORS.—FZL

. 2/6. H.R. PHONES (%, rawn), 15/6 pe.
LONDEN)ERS new stock, best _makes. -O‘JI mili

Di 2.5 k . 2o
(I' mfd.

450 v.
Hunta Blold-
owdds o v 5 B00 v, 1/6.

A b, 1.-
S'LVER MICA CONDENSERS.—1u®;,
3 pl., ta mu i, 1-; B4 pi., to guoo pl.,
DITTO 195, g
1.5 ph te mm B

FLECTROLYTICS ALL

/3.

515 pi. to 1,000 pf., 2/-.

TYPES NEW STOCK.

Tunntar emls Can Type, (lupu 3d. m,\
2430 v, % 28 | lidon v T 3/8
4500 v, Hunts 2. } v
MOS0 y. Bl 23
< 3N v, Dubilier 29 .
14» 30 v. Dubiliera 4 - 6300 v In
A0 v. Inrdiitier 46 16,450 v. B
. Dubiler  4- 0T
Iluhi!icr 5=
8 PRI N ) P
34 lyulnl[e 4- B 1000830 v. }{unt«
e 18 11/6
38| 10042007275 v. B.E C
1/8 12/s
2'- 1 16 mid. 700 v. Hunts 6/6

SENTERCEL RE(‘TIFIERS —EHT
i1 6

3504 Ky, 778
3 18, MAINS TYPE -—RM[
v., hll ma., 4= 5 RM2 ]m) u,_\, 4/8; RM3
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KNOBS, GOLD ENGRAVED —\\"\\nut ar Ivors.

o dinm. /8 euch. * Focus.” (‘untrlﬂt o
* Brilliupce,” BII“]ADL‘C—UH-ON * On-ol
“ Volume,” “ Val.—On- ()fr ' Tone,

7t i

- ’l'reh]e,” “* Bas " Wavechange, " R
Ciram.,™ M. T Gram., ' © Tecord- Play,”
" Biightue Ditt ot engraved. 1/- each.
LOUDSPEAKERS P.M., - Plesser.
12/8. 5in. Uowdwaus, 136; 61i LAC. 14/6.
Rin. R, & Ao 3178, luin, Pless 25/-.  12in,
‘I'rivox, 59 6,
LINE CORD.—.2 4., 100 ohwms per foot , 60 ahins
per foot, W 16 a yurd., 3-wav 1/8 rord.
SUEEVING.—Various colours mm., 2d.;
4mm.. 34, vdot b oma., Bd. vd
COPPER ENAMEL WIR . 14 to o9

22 to 28 s, 38,

Foweg., e

330 to 40 sawvg.,

(Spe(‘ial\zsls in Chassi:

The Chacsis inforporate all
the very latest in design and
give you a TRUEL BLACK AND
WHITE PICTURE. Both Models
are similar in general specifica-
tion. having 19 Valve Super-
heterodyne Circuits with In-
stantancous 5-channel selector
switching and  aluminised
rectangular, lat-faced Cathode
Ray [ubes wuh tinted Nlter.
PRICEKS V.5, 14in. Chas
£54 0.3 (m( LIS
170, (lmx-n. £84.15.11
(m( [\ VO N
Available wilth or

without a

loudspeaker. “Also available in |
handsome table and console
cabmeta

ARMST R{P\{;
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'l('leplmm' 9

manufacture for over 20 years)

ﬁ 4 ! aandd i .
Television
@ facassis jor e

Amateur Construcior

TR zl Of VR ¢
WIRELESS &

WARLTER,S ROAD. HOLLOWAY., LONDON, N.7.
NORth 3213/4.

shoy IHW ewsy
AF Cstrip.

(0. LTD

J§]

Shiclds as Hlustrated
1076 cnira,

ADCOLA

Sales, Offices & Works ¢
sT., LONDON, 8.W.4,

ICH 3

(/?egd 77-aa’a Marl')

SOLDERING
INSTRUMERNTS

FOR

SUCCESSFUL HOME CON.-
STRUCTION AND  ALL
SOUND EQUIPMENT
SOLDER JOINTING

“ STANDARD

MODEL,"”
as  ILLUSTRATED, . 25/
Any volt range supplied.

6/7 to 230/250
3/16” dia. bit Standard Model

Equally suited to dzily or intermit-
tent use
Made in England
Registered Design
(British, US.A, Foreign Patents)
Export Enquiries lnvited

WRITE DIRECT TO

PRODUCTS LTD.

CRANMER COURT, CLAPHAM
MACaulay 4272
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Television Licences
HE following statement shows
the approximate number of
television licences issued during the

year ended February, 1954. The-

grand total of sound and television
lieences was 13,350,136.

Region Number
London Postal 916,087
Home Counties 345,522
Midland . 620,561
North Eastern... 415,266
North Western 438,406
South Western 134,429,
Wales and Border 153,242
Total Eng. and Wales 3,023,513
Scotland 139,975
Northern Ireland 9,536
Grand Total ... .. 3,173,024

Advertising the Arts

IT'is believed by many authorities
that television can be one of

the best means of advertising the

arts.

Speaking at the Devonshire Club
recently, Sir Malcolm Sargent
said, ** Television will not keep
people away from serious music.
It will make them go to it.”

““Piped” TV for Kennington
S]XTY families living in Kenning-

ton, London, S.E., recently
became the first London viewers to
receive their pictures by the
“ piped ™ relay system.

The service is sponsored by
British Relay Wireless and Tele-
vision, Ltd., at a combined rental
for radio and television of Ils. to
13s. 6d., according to the size of
the tube employed. Some local
councils in South London are
allowing the company to set up
networks on new building estates
while construction work is still
under way.

It is also claimed that the relay
system will eventually afford an
interference-free service. )

First Cameras )
PICTURES of early television
programmes at Alexandra

Palace were shown during the

“ Farewell to Ally-Pally ® party
last month, and their clarity is
quite remarkable when it is con-
sidered that they were taken by the
first all-electronic TV
used by the BBC.

They were supplied by E.M.I.
when the world’s first public TV
service began in this country in
1936 and have been in continuous
use since, apart from the war years.

Colour Hopes Dimmed
ALTHOUGH it was hoped by
3 many in the American tele-
vision {rade that colour receivers
would arouse great interest -some
manufacturers have reduced their
plans to make colour tubes on a
grand scale.

Surveys indicate that the
American public do net particu-
larly care for 12in. sets costing

cameras.

£350, even if they do receive
pictures in colour. There are
almost 30 million black and white
receivers in the States and the idea
of scrapping them merely for the
extra novelty of colour does not
appeal to the general public.

.Resolution Passed

A RESOLUTION has been passed
by the Scottish annual meet-
ing of Equity calling for a mobile
television van for Scotland.

At present the region has to
share a television van with the
north of England.

Children’s First View of TV
N ANY hundreds of spastic
children in Australian hos-
pitals have had the thrill of their
lives by watching, - on television
screens, the arrival of her Majesty
the Queen and H.R.H. the Duke of
Edinburgh, and their subsequent
tours through Australian cities.
To these children it was a * first
time ever,” as there is as yet mo
television service i Australia.

A general view of the scene in Victoria Dock, London, as a mobile outside-
broadcasts television van is boisted by Hoating-crane on to the *“ Torr Head >’
for shipment to Canada, where it will be used for outside broadcasts.
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The project, organised by Amal-
gamated - Wireless (Australasia),
Lid., used equipment manufactured
by Marconi's Wireless Telegraph
Co., Ltd., of Chelmsford.

Meet the Groves

T took 273 auditions to decide
who would play television’s
new family—an equivalent of
radio’s *“ The Archers ”” and ™ Mus.
Dale’s Diary.” They are known as
the Groves (after Lime Grove, of
course) and are now a regular
Friday night feature. B
The family consists of Mr. and
Mrs. Grove, son Jack aged 20,
daughter Pat 21, Daphne 13,
Lennie {2 and Grandma. There
_is calso Mr. Next Door, the
neighbour.

More Viewers Up North
A CENSUS taken by the Coal
L Utilisation Council recently:
shows thalt working-class families
in Lancashire and the north spend
more time looking in at TV than
in any other area in the country,
It is also revealed that they hold
more television parties and spend
more on furniture for the TV room.
The council add that fuel con-
sumplion- increases in the average
home when a receiver is bought,

due to longer evenings by the
fireside.
Chairman of B.R.EM.A.
} R. M. M. MACQUEEN.,
manager of the radio and
television depart-
ment of The
General  Eleclric

Co., Ltd., waselec-
ted chairman of
the British Radio
Equipment Manu-
faclurers’ Associa-
tion at a meeting
held in March.
Mr. Macqueen has been on a
business visit to the U.S.A.

Chepstow Deception
MANY well-known local person-
k ages of Chepstow were com-
pletely deceived recently when a
young man calling himself Alan
PDavies and professing to be a BBC
official visited the town on the
pretext of arranging the broadcast
of a programme in a new tele-
vision series 1o be called ** Historic
~ Places of Great Britain.”

He interviewed a local magis-
trates’ clerk, a vicar, a velerinary
surgeon and leading tradesmen,
telling them that they would all be
needed to appear in the edition
which was to be handled by BBC

Here come the Groves, television’s new family. This group picture includes :

Father (Edward Evans), Mother (Ruth Duoning), Jack, elder son (Peter

Bryant), Pat, elder daughter (Sheila Sweet), Daphne, young daughter

(Margaret Dowas), Lennie, a young son (Christopher Beeay) and Grandma
(Nancy Roberts).,

commentator Richard Dimbleby.

The big -hoax lasted three days.
The manager of the hotel in which
Davies was staying became suspi-
cious and informed the police.
But the " BBC official” had
vanished.

Crystal Palace Station
HE BBC announces that it
has placed a contract with
Marconi's Wireless Telegraph Co.
Lid. for the design, supply and
setting to work of the main trans-
mission line system at the new
Crystal Palace Television Trans-
mitting Station. This comprises
two transmission lines, ecach of
which will feed sound and vision
power to half the aerial system.
The contract also covers the
development and installation of
the vision and sound transmitter
output combining units and test
loads, together with their associated
switchgear, for the new station.

Schools Equipped to See Contest
AT the requést of the BBC
£A Hadley Bros., Lid.,, of Bir-
mingham, insialled a G.B. 4ft. by
3ft. screen rear projection television
receiver in the hall of a boys’
school at Solihull, Warwickshire,
to give a complete two-way link
with a girls’ school in Cardiff for a
tolevision transmission of a *“ Top
of the Form ” contest between the
two schools. 1n addition, Hadley
Bros.- also installed Ekco T205

14in. screen seis in the school's
sick bay, masters” common room
and domestic quarters.

“It’s a Small World ”’

\IT is understood that the film,
“I's a Small World,” which
was scheduled for March 28th
and then postponed, will be shown
to viewers on April 25th.

Danger to Children
EFORE a talk on children’s
television had finished, a firm
of builders rang the BBC warning
them that the idea featured in the
talk of mixing sand and cement with
the hands to make flowér boxes was
dangerous.
At the end of the programme an -
announcer was able to give the
necessary warning.

Holiywood Relents

HE impact of television has
been severely felt by the
cinema industry in the past and
Hollywood has tended to shun all
that is connected with its rival
medium.

When the film Academy Awards
for 1953 were_ announced, how-
ever, executives decided that one
of the biggest boosts that the
cinemas could give itself would be
to allow the televising of the
presentations complete with danc-
ing girls, revolving rostrums and
gay lights in the form of a gala
varicty show, instead of the usual
very formal ceremony.

'
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wans woser T4 T CONSOLE GAN BE YOURS, G, asks
fdr £8 13 O deposit BLOCK

bakelite issup-

plied complete
with dial r:

lustrated.

5/-, plus 2/6 post. Or.complete

with all the valves and parts to
make an excellent T.R.F. set, price
£3.15.0 plus 2/6 post. Note: A few

ideal nursery cabinet.

MULTI-METER KIT

The Multi-meter
illustrated meas-
ures' D.C."volts,
D.C. m-Amps
and ohms. It

has a 'sen-
sitivityof 200
[o] D

ex-
perimenter,
service engineer or student. All the
essential parts, including 2in.
moving-coil meter, selected resis-
tors, wire for shunts, 8-point range
selector calibrated scale, stick-on
range indicator and full instructions
for making, are available as a
kit, price 15/~ plus 9d. post and

packing.

MAKE A RADIO

Using  our
parts in cne"
evening you
can make an
all-mains 4-
valve radio *
with bake-
lite case then you will be giving a
£12 present which costs you only
£6.1.6, or £3.2.0 deposit and 12
monthly payments of 11/8. (Car-
riage and insuranee 5/-).

THE SUPERIOR 13in.

Up to the min-
ute, Big Picturc
TV for only
£37.10.0
A 20-valve tele-
visor for the
amateur con-
structor,allcom-
ponents, valves
and 15in, Cossor
Cathode Ray
Tube cost £37.10
lus €1 carriage
. and insurance or
£12.10 deposit and 12 monthly
payments of £2.11.6. Construcror’s
envelope aiving [ull details and
blueprint 7/6. Returnable w:ithin
14 days if you think you cannot
make the set.

CHASSIS ASSEMBLY

3 colour, 3 waveband scale covering

. standard Long, Medium, and Short

wavebands, scale pen, chassis
punched for standard 5 valve super-
het, pulley driving head, sorings,
etc., to suit. e size 1}in. .
Chaésis size, 15im. X 3in, X 2in
Price 15/-, plus 1/6 post.
Note : This is the one thag fits our
37/6 table cabinet,

suitable transfers make - this an |

ep.

THHE TELEVISOR CHASSIS

The Televisor is the Practical
T.V. Simplex, all components for
which we will sipply for only £15.
The Simplex does not entail
converting or adapting = ex-
Government units and has Leen
designed ior construction by the
novice. All the circuits have
been kept straightforward, but
nothing has . bcen sacrificed
which would assist in its efficient
and stable operation., Fcr £15
(carriage 7/8) you would receive
all the parts, including 14 valves
and ' VCR5I7 cathode-ray lube.
The metal chassis would be

supplied” but undrilled. Sundry
items, such as nuts and bolts, tags, etc., will pro-
bably already be in your spares boX. Alternatively,

these can be supplied for a small-extra charge, as
can  drilled and prepa,red metal chassis.

THE CABINET

The cabinet is our standard Regina which would be
supplied with a smaller cutout. This can, of course, be
boughn separately at £7.17.6, carriage 10/-.

THE INTERNAL ENLARGER system s our special
line. It has the advantages (1) of giving the impression
of a 8in, tube (2) protecting the enlarger against acci-
dental damage, (3) it can, at a later stage, be used in
conjunction with a 9in. tube, and (4) it saves the cost
ot a 6in. rubber mask. The price of the enlarger outfit
separately is 39/6, postage and packing 6. It com-
prises & veneered and polished Wooden surround with a
specially shaped mask, oil-filled enlarger. and four
chrome-headed secret fixing screws ; it is suitable for
any cabinet.

The three items above and an 8in, Speaker will be
supplied for £25.12.0, or £8.13.0 deposit, balance over
12 months plus 15/- carriage.

FREE TRIAL

SEND ONLY DEPOSIT
—refunded if tool not
approved.

14 DAYS

1/4in. Drill. Robust tooi with
trigger switch and self-centring
chuck. Drills, sands, polishes,
grinds. sharpems. Alzo, with
attachments, drives: lathe,
saw hbench, rise and fall, grinder,
buffer, ete. Price £5. 1‘) 6 cash,
or 40.- deposit. Carriage and
packing 2/6.

Iforizontal
post 1/6.

Vertical Beneh Stand. £3.7.6.
post 26,

Lathe Stand.

Stand. 17/6,

£5.5.0, or 35/-

geposir.. Carriage and packing

S3i-.

The four items ¢£15.9.8, or
£5.8.2 deposit.

Fully insulated so is ideal for mains,
terminal point fitted on bench of
workshop or Taboratory. Also
suitable for temporary hook ups
when testing components, etc., will
save its cost the first week of use.
Price 3/6.

PLUGS FOR
1 MODERN
x@ % VALVE

/ HOLDERS

Each is_ fitted with a rubker
shroud. For B7G button base and
type 2 for BSA. Price 1/4 each, dis-
counts for guantities.

VOLUME CONTROLS

We carry a full range of standard
size volume controls from 2K to
2 meg. Prices are : less switch,
3/-.  Single pole “switch, 4/-;
double poJe switch, 5/-. We can
also supply midget-type controls,

less switch, 4/-; single pole
switch. 5/9; double pole switch,
6/6. Each of these midget con-

trols has a serial number. and
carries a 12-month guarantee by
the makers ; they are made on the
new moulded track principle and
really do perform well.

SCAN COILS

Perfectly made
by a very famous
maker jor stan-
dard type tubes,
we havea limited
number only,
the price is 12/6
and cannot be
repeated  onece

these are
cleared, so please act quickly.

“Q-MAX" CUTTERS

The simplest and quickest tool for
cutting holes in alumjnium or steel
chassis. Comprises die and punch
operated by Allen key. A separate
de and punch is required for each

size.,
i hole (BTG, etc.) 118
§” hole (BBA, etc.) 1%;6

12/8
Sarlne “key' “fits these’ ‘three, price
(]

1" hole o
11 hole (Qctal base) ...
1& hole (English baseQ)

“ hole
l’r hole (EBSO etc.)
11" hol

ole
%3/3"” hole

1% x 17 square ho R
Same key fits these nme, prl"e 1.3.

ELECTRONIC PRECISION EQU!#MENT, LTD.

Post Orders should be addressed to :

ELPREQ HOUSE (Ref. 5), HIGH STREET,

WEALDSTONE, MIDDX.

Personal shoppers, however, should call at :

42-46, Windmiil JTili,
Ruislip, Middx.

Phone : RUISLIP 5780 Phone :

Half day, Wednesday.

152-3, Fleet Strect, E.C.4,
CENtral 2833
Half day, Saturday.

29, Stroud Green Road,
Finsbury Park,
Half day, Thursday.
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BUILDING

THE SEMPLEX 1

’l'hou>and:. of cnthusmsts ale building the RECEIVER R 3118.—A further supply
“ Simplex ¥ Televisor, VA LVES of the very popular unit we sold cut of &
in * Practical Telovzs' 1 . ~ few months ago. Ideal {or conversion to
YOU ? CONSTRUCTOR 1G5 6/6-| TAT 8/6 | 1IR3 8/- | TV, having a “puilt-in A.C. Mains Power
containing full constructional details and 1G6 6/6 { 7C3 86 | 574 10/- Pack for 180-240 volts. Is tremendously
Blue Print. additional notes and sugges- | 1Ry 6/6 | TF7 818 | 5U4 10/- powerful, employving 7 I.F. stages of 12
tions, and Query Service form. sent for 1LH 8/- TWT 18 - N mc’s with 4 mc/s band-width, and has 16
ONLY 5/-. All components available ex i L 8 BACT 6/6 | valves : 6 of VR65, 4 of VRA2, 2 of VRI38,
stock as [ollows : 1LN3 8/~ 1 12H8 86 | gryGT 5/6 | and 1 each VR1’37 P6l, 5Z% and Y63
%}%ﬁi{%g[t’f}lh (?IIASSISJ.—I% !s.'l;vl.g. 1Ld 718 | 1235 6/- | go7 78 Eye.”" rInrlne))v condition, ONLY
, with screens and tube holder | 9y7 . AHT i - age etc., 7/6
pracket, 9316, TLAIN, with screens and | 2ot 88 I?A,}}‘ 12/6 | gers 1276 SFORMERS.—AManufactured ¢
bupe nolder braclket. A1 9/- | 128067 78 | pas M3 anufacture ]
ube holder hraclket, 20/-. 387 129K7 o | BAB0 3/8 | our specifications and fully guarant@ed
TRANSFORMER.—350-0-350 v. 150 ma, | 8/6 | 12SK7  8/6 | 0 tna.
2 - ~ EBC33 8/6 | Normal Primaries. 425-0-423 v. 200 mo
63v.5a., 5 v 3a. tapped at 4 v., ONLY | 6AGS 716 | 12SRT  7i8 | ppa, g6 | 83 Vv. 42, 63v. 4a,5v.3a. ONLY
PR (R Bl BAKT  9/6 | 98D7 /6 | o | 50 350 v.-0-550 v. 160 ma. 6.3 v 5 a.
RECTIFI M3 5/- ea., K340 Bi-ea. | oo w16 | 32 o | EF36 6/86 | {3v/3a,5v.34a., oxu 42,5 250 v.-0-
R D et SPSl %l BENT 106, 6 4 76| mr3y  e/6 | 250 v. 100 ma., 6.3 v v 3 8. ONLY
8J5 5/6. B34 3/6, EASO 3.6. 883 716 | 36 716 | prso 676 32’6 350 v 0-350 .. 150, T 4. 853 a.,
VALVEHOILDERS. —B?G/(F’FSO) 104(1.1 6C8 8/- | 50Y3 sig |~ b 3a. ONLY 32/6. The above are [ully
I.% and M.O. 6d,. Diode (EA30) 6d.. VCRST | gag 6/6 | 58 86 .. Red st {{ouded upright mounting. g _?)\}\l ‘
' (3 3 H 79> LN ;5] v N
. —Tested [ull screen. 426 6H3 5-| 1622 1y- | Sylvania8/6 } SRS h 2 inainge 002 5 4 A SRV
CON ectrolytics 25 mid. | 6K6 9/- | 1625 7 | EFSS 1208 | 5.6 PLEASE ADD 2i- POSTAGE FOR
25 A 1/10, 16 X8 mld 430 v.5/6. 32 x32mld. | g7 716 | 1626 4/ | BK32 6/6 | EFACH TRANSFORMER.
150 v. 6/-, .1 mid. 2.500 v. 4/6. Mica. =iiver 6NT /6 | 12004 " EL32 716 | L. RAN ‘()R\Il R FOR VCRST
350 v. 6d. each. " : SR e TUBI—2500 v. 5 ma. 202 v. 11 & 2:02
G 606 8/6 | VRI150,30 g6 | SP6L g- | T
All \aluc« ple- 2 50,30 86 MUL4 i v.2a. (postage 2/-).
8US 8/6 | yR13T 59 1 106 | {NDICATOR UNIT 233 chassis. con-
GV 10/6 | gpay gig | RLOT 6/- | taining VCRO7 holder, 11 assorted valve
TORS.—} watt 4d.. | watt 5d., | 63A7 8/6 | g . Vs g holder= condensers, resistors. etc. NEW
1 watt Stl 1.5 X' 5 watt, 1.6. 6SGT nlg 5/-1 ¥ {'° | CONDITION. ONLY %/6 (carriage etc.,
COITL. FORMERS. —}in, 8d., ¥in. 10d. 6STL7 we | VP23 816 | 954 [ 3/(,
SPEAKDR.—64in. ROLA  P.M. with | ggg7 8/6 | HL23DD 6/6 055 6l RECEIVER B 1855 chassis, conmming
trans. 17/8 (postage 2/-). 6SKT w6 | TP25 8/- | 5003 8/- 10 assorted valveholder
Al Components Brand New and Un- b 5 o Dq formers, condensers. l‘esisto
\lv(}(l Tull Price List available on | 8SL7 9/- | 183 8/- [T9004 6/- | CONDITION. ONLY /6 (carciage etc..
. reyuest. 6SST 76 | 1T4 g/- 1 931a 50/~ | 86

Cash with ordzr,

U.E.l. CORPN.

pleuse, and print name and address clearly.

THE RADIO CORNER,

Saturdavs, we are 2 mins. from High Xolborn (Chancery Lane Station;, 5 mins. l;_v-hus from King's Cross,
Include postage as, specifizd and on Component Orders under £2.

4
138, GRAY’S INN ROAD, LONDON, W.C.L
{Phone TERminus 7937.)

'ARTHURS HAVE IT!

TELEGRAMS—
. CA

LARGE STOCKS OF VALVES AND C.R.T.s.
AVO METERS IN STOCK

Avo Model 7 —_ — — ~— ~ £12 10 0
.Avo Model! 8 — _ _ — — 2310 0
Electronic Test Unit — —_ _— — 2710 O
Electronic Test Meter — —_ — — 40 0 0
VYalve Characteristics Mater — — 60 0 O
* Cossor Osanoscopes Modeis 1052 — i04 0 0

" " ,, 1949 — 132 0 0

Full range Taviors Meters. L|st on request.
Leak—TL/10 Amphﬁer and * Point One’
Pre-amplifies — — Complete 28 7 0
Speclflcatlon on request.
Leak Tuning Unit —_ —_ _ — 35 (6 3
Chapman Tuning Units —_ = — 17 & 8

LATEST VYALVE MANUALS
MULLARD, OSRAM, & BRIMAR No. 5, 5/- each.
MAZDA 2/- each.
ART and SCIENCE in SOUND REPRODUCTRON
By F. H. BRITTAIN, DY .H., 2/6 each’
Postage 6d. each extra.
Terms C.0.D. OR CASH with order and subject to price
alterations and being unsold.

¥ Est.
1219

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

TEMple Bor 5833/4 and 4765.

“* TELEGRAY, WESTCENT, LONDON. "
BLES—'* TELEGRAY, LONDON.”

IT°s 60% CHEAPER !

To Construct Your Own Television Aerial

SUMMER TIME IS THE RIGHT TIiME TO CON-
STRUCT ANMD ERECT AN AERIAL

WE SHALL BE PLEASED TO SUPPLY INFORMATION,

IF REQUIRED, ON ELEMENT LENGTHS AND SPACINGS

WITH FULL ASSEMBLY INSTRUCTIONS. ALL WE NEED

iS THE CHANNEL NO. AND TYPE OF-AERIAL TO BE
CONSTRUCTED

All fittings are die-cast, using high quality cluminium ond are
fully guaranteed.

t4ft. 16 s.w.g. 2in. Aluminium Poles. Inc. Carr. 50/-
lin. 18 s.w.g. D/H Alloy Tubing Per ft. 10d.
lin, 18 s.w.g. D/H Alloy Tubing. Per fe. 1/4)
INSULATORS. Unbreakable, waterproof, (standard

lin. x lin. fitting). Each &/9
INSULATORS Unbreakable. For ““ln- line ** Aerials.

lin. x 4in,_fitting. Each 8/9
MASTHEAD MOUNTINGS 2in. Pole fitting, lin.

Cross Boom. Each 8/5
MASTHEAD MOUNTINGS. lm' Pole fit 'ng, lin.

Cross Boom ach 6/~
REFLECTOR AND DIRECTOR ROD HOLDERS

for lin, Elements, lin. Cross Boom. Each 3/2
BRACKETS. Heavy Duty. 2in. Pole fitting, double

lashing, . Set 49/~
BRACKETS Lightweight, lin. Pole fitting, single

lashing. - Set  25/—
Write for llustrated Price List. C.W.O. Carriage & Packing

6 extra.

ANGEL YARD WORKS, MARLBOROUGH, WILTS
*Phone 605,

- ——ap ——

[ ] :
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TV IN THE CINEMAS

THERE is no sign of a diminution
in apprehension of the effects
of television by the film industry.
As a matter of fact, the boot is on
the other leg ! Years ago, the late
Capt. -A. G. D. West, one-time
Head of BBC Research, visualised
the general use of large screen
television in cinemas, fed either by
land-line or very- -short-wave radio
iinks. His ideas seemed rather
revolutionary at the time, but how
are beginning to take a practical
form. This was disclosed in a paper
read by Mr. T. M. C. Lance before
the Television Division of the
British Kinematograph Society—
Microwave Transmissions to
Cinemas. Mr. Lance outlined a
comprehensive scheme in  which
radio relay links in the super high-
frequency band, in the region of
7,000 Mc/s would be used. Trans-
missions on these frequencies can
easily be beamed or directed in the
required direction and the mini-

-mum of power would be required,
with a maximum bandwidth of
22 Mcfs. This would deal with
colour transmission as well as black
and white, and wide and panoramic
screen aspects are also under con-
sideration. For 3-D transmission,
a wider bandwidth would be re-
quired. = These schemes sound
somewhat grandiose, but, as a
matter of fact, they were started
most successfully on the occasion
of the Coronation, when five
cinemas in London were able to
put on excellent big screen tele-
vision of the BBC transmission.
National and sporting events are
envisaged as the most suitable
material for developing this type
of television, but the circulation of
multiple film transmissions from
one or iwo prints instead of the
sixty or seventy required for film
releases is another long-range
objective. Secrecy would be
secured by scrambling the sound,
thus ensuring that only the cinemas
properly” equipped would be. able
to make use of the transmissiens.

SUPERSTITIONS OF THE \
THEATRE .

HOW business is famous for its

superstitions. Actor-laddies

of the old days gloried in them—

-and many of these superstitions

UNDERNEATH

PICK = UPS AND.

By Iconos

live on. Thesc range-from aversions
to first performances on Friday
nights or the thirteenth of the
month, from the use of peacock’s
feathers in costumes to the prema-
ture delivery of a plays tag lines.
The theatrical saying : *The flag
—and Mother saved many a dud
show ” is probably a profound
truth.  The eternal triangle was
always rated high as a reliable plot
framework, provided the locale of
the story was planted in familiar
places. Regional or parochial plays
were held to have limited appeal,
though many big successes could
be quoted against this belief.
* Hobson’s Choice >’ and ** Hindle
Wakes ” are two such examples.

REFLECTIONS

HE DIPOLE

ture of accents, some of which were
difficult to decipher. If attention
wandered when Joseph Tomelty, an
ideal Boyd, was off the screen.. it
was not altogether the fault of Sheila
Morahan, Harry Towb or Robin
Bailey, the principal supporting
playérs. The fact is that transport
and communications have improved
to such an extent (including televi-
sion itself) that few viewers are. able
to believe in the tittle-tattle and
storm-in-a-teacup situations of a
village—unless, for some reason or
other, it is set in the Hebrides.
There, anything can happen and
whimsy can take its course.

A TV SAGA
UEEN'S FOLLY, by Elswyth
Thane, was in quite a different
category, This was a two-hour
play which covered four different
periods in the history of a family—
and a house. The newspaper critics
were not very kind to this ambitious
episodic play, but I found great
charm as well as excitement in it.

THE REGIONAL
PLAY

ELEVISION
has yet to
build-up its ewn
particular set o..
good and bad luck
theeries, but it is
evident that the
producers at Lime
Grove studios are
not to be deterred .
from indulging
frequently in the
regional play.
Boyd’s Shop was
an example of the
regional piay . in
which the main
appeal, as written,
is the folklore
characteristic of
life in an Ulster
village. St. John
Ervine undoubted-
ly captured this in
the ptay, produced
nearly “twenty.
years ago. The

Lime Grove ver-
sion seemed to
miss it entirely,
due, possibly, to-
the strangs mix-

Exterior ;)f original *“ glasshouse ” type studio built at

Lime Grove by the Gaumont Co., Ltd., in 1914, Addi-

tional ** dark ™ and soundproof stages were added in
- 1928.
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Perhaps it was a mistake to pack
all the episodes into one evening’s
entertainment, but the four separate
playlets would mnot have lent
themselves kindly to serialisation.
The highlight of Queen’s Folly was
undoubtedly the well-arranged duel
scene, a thrilling and.hair-raising
sequence worthy of Douglas Fair-
banks senior, who would have
particularly appreciated the intro-
duction of the staircase. All the
best sword duels seem (o require
an ancient staircase ! Andrew
Cruikshank played in all  the
episodes with quiet sincerity, but
was at his best in the earlier cos-
tume periods. Queen's Follv was a
polished, well-mounted production
—and the producers responsible
were lan Atkins and Andrew
Osbhorn.

FAREWELL A.P.

'HE Alexandra Palace is an ugly
highly inconvenient structure
which has had almost as many
farewell performances as the pro-
verbial prima donna. Its last use
as a TV Studio Centre was cele-
brated by a nostalige: programme
reviewing highlights of its earliest
transmissions. For about 80 years
ballad concerts, symphony or-
chestras, blood-and-thunder
melodrama, pantomime, concert
parties, fireworks and film studios
have taken their turn within and
without its walls. Before the
BBC established TV studios there,
it was the home of the original
“ Big Ben’ Film Company, for
whom George Pearson produced a
series of highly successful hair-
raising spy melodramas. If the
option on the TV studios and
auxiliary premises is taken up by
Norman Collins” ** High Defin-
ition > Company, filming is likely
to return to the Alexandra'Palace—-
but in a modern electronic form.
For months, development work
has been carried on at High
Definition’s Highbury studio, where
two. stages are fitted out for this
specialised type of television re-
cording, which has now reached a
very high standard. Programme
sponsors are already taking a ctose
interest in the possibility of ob-
taining recorded. features, which
have the special advantage that
they can be exported and used on

TV transmissions all over the
world.
I dont know whether new

viewers found it boring, but as one
of the original ** two thousand,” I
found Thank You, Ally Pally a
most absorbing programme. Many

of the excerpts from these early
programmes were taken from the
special film which was transmiitted
each morning for the benefit of
radio dealers and installation
engineers. The Television Party,
which ‘ended the programme, was
a hilarious affair of unrehearsed
incidents which went on for rather
a long time, But it was worth
waiting for to see Arthur Askey,
Renee Houston, Petula Ciark,
Boyer and Ravel, Larry Adler and
afl the TV announcers, including
Lestie Mitchell.

STUDIOS—THEN AND NOW !

rI‘HE original studios at the Alex-
andra Palace were at the
Muswell Hill end of the building
and were adapted for film pro-
duction in 1913 by a young ex-
schoolmaster, George Pearson,
whose film enterprises seem to have
indirectly forestalled television in
several wayvs. Many highly success-
ful silent film thrillers were made
here under the trade’ mark of
“ Big Ben” until Mr. Pearson
moved to Lime Grove, Shepherd’s

Bush, in 1915, where a large new
*“ glasshouse ”*  type studio had
been erected by the Gaumont
Company. Here he made films
of an even more hair-raising type,
including  Ulins—the Man From
the Dead, a super - sensational
character of the modern Robin
Hood type; who might well be
resuscitated for TV at the same
stable—Lime Grove. When tatkies
arrived he produced the filmd
version of Journey's End, later one
of the earliest TV play successes, .
repeated in Thank You, Allv Pally.
Mr. Pearson, now a leading execu-
tive at the Colonial Film Unit, can
look back at the changing shapes
of the original studios at Lime
Grove, 1o the ecnlargements of
silent stages in 1927/28 and the
building of further additional
stages, this time sound-proofed for
talkies, in the early thirties. Part
of the original glasshouse premises
are incorporated in the present
BBC building at Lime Grove. The
piccemeal addition of slages,
workshops and offices over so
many years accounts for the rabbit-
warren aspects of its corridors.

Interior of the original ¢‘ glasshouse > stage at Lime Grove, » Sets were
illuminated for filming by daylight reinforced by Westminster-enclosed type
arc-lamps suspended from the roof.
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Specially useful for Television

WIDE-RANGE

SiGNAL GENERATOR

A Signal Generator of wide range and accuracy of performance.

designed to cope with modern radio and television work. Turret coil

switching provides six frequency ranges covering 50 Kc/s.—80 Mc/s.
50 K¢/s—150 Kcfs 1.5 Mc/s—-5.5 Mc/s

150 Ke/s—3500 Kc/s 5.5 Mc/s—20 Mc/s
500 Ke/s—1.5 Mcfs 20 Mc/s—80 Mc/s

vsing cast aluminium screening, careful
attention having been devoted to layout
of components with subsidiary screening

Stray field less than TuV per metre ar 2
distanc: of 1 metre from instrument.
General level of R.F. harmonic conten’

of order of 1%, 1o rteduce the minimum signal 1o

Direct calibration upon fundamental n»eghglble ]"fvc! even at 80 Mo/s. )
{requencies throughout rafge, accuracy Pq:zr continuous'y attenuated ranges MAINS MODEL, as specified, ¢«
being better than 1% of scale reading. using well-designed double attenuator BATTERY MODEL, covering 5
45 inches of directly calibrated Frequtmy fystem.

Kcfs to 70 Mcfs, pewered b

£30

scales with unique illuminated land

] | Force output 0.5 volts.
selection, giving particularly good dis-

Internal modulation at 400 c/s, modula- casily obtainable

crimination  when tuning television i D 5 sariable .

Y taerered 7 o cn b S tion depth 30%, with \arx.abl; L.F batteries ...
slaggerce circuits. signal available tor external use.

Of pleasing external appearance with Mains input, 10C-130 V. and 200-260 V.

robust internal miechanical construction 50-60 ¢/t A.C.

Fully descriptive Famphlet  available on  application o the Sole Preprietors and  Manufacturers

\ WINDER HOUSE DOUGLAS STRET * LONDON- S.W. 1 fe/ephone V/ICTORIA 3404/_‘/ S.GA.

€3, Constructors everywhere are amazed / \

AT THE EXCELLENCE OF

T ¢« TELE-VIEWER ”

"5 CHANNEL TELEVISOR ‘
A Design of 2 Complete.[2in. SUPERHET - T.V. RECE!VER

vy /mmw oD W FHONTES Lo oser FRINGE AREA RECEPTION
G . £
DIAGRAMS MAKE @ ~ Jo RECEPTION AT HAL
\5/»{75/””” ow EAsY L\ BETTER L merciat coST

Here are some features which combine to make this such a fine receiver :
@® The Superhet circuit easily tuned to any of the five channels, i.c.,
LONDON, SUTTON COLDFIELD, HOLME MOSS, WENVOE and
KIRK-O-SHOTTS. (The extreme ease of tuning is accomplished by the
provision of pre-aligned | F.T.s.)
A lifelike. almost stereoscopic, picture guality made po<5|ble by the
following factors :
(a) Excellent band width of L.F. circuits. (b} A really efficient video
amplifier. (¢} C.R.T. Grid modulated from low impedance source.
{d) High E.H.T. voltage (approx. 10 kV.)
The picture brilliance is also much above the average and enables
comfortable viewing with normal room lighting or daylight.
FIRM picture ** HOLD *’ circuits (Frame-Line) ensure a steady picture,
free from bounrce or flicker even under the most adverse conditions
met with in '’ fringe '’ areas and excellent '* interlace '’ ensures the
-absence of ‘' liney effect.””

This com-
plete TELEVISOR,
including all Valves, can be

s o only £98.16-4
£12/19/6

Carr. & Ins. 15/-
extra.

We can supply A New 12in. C.R.T.
at the specially reduced price of

Complete set of ASSEMBLY INSTRUCTIONS is now
available, price 5/-. The instructions include really

@ Negative feedback is used in the audio f{requency circuits which
provide 2/3 watts of High Quality Sound.

@ Entire receiver built on two chassis units, each measuring 141in. x
6lin. x 3lin.

@ Rigid C.R.T. mounting enabies entire receiver to be safely handled
with tube in position.

@ All pre-set controis are mounted on side of chassis enabling all
adjustments to be carried out whilst facing the C.R. Tube.
As no hire purchase terms are available the receiver can be bought
in five separate stages (practical diagrams and circuits are provided for
each stage} thus enabling hire purchase interest rates to be avoided.

detailed PRACTICAL LAYOUTS, WIRING DATA AND
COMPONENT PRICE LIST. ALL COMPONENTS ARE
AVAILABLE FOR INDIVIDUAL PURCHASE. A CABINET
WILL ALSO BE AVAILABLE.

STERN RADIO LTD.

109 & 115, FLEET STREET, E.C.4.
Tel. : CENTRAL 5812-3-4
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l'\((l Mazda 12in. .CRM 123 with heater cathode short. qur"m—

teed for 3 month omplete with rubber maslk, Elac P.M

unit, scan coils, lov\' lmg low (rame and [rame 0.p. trans.,

P& P, 708

Trimmers. 540 pf., Bd.
L L) B o [3S ]

0in

Post and packing on each of the above, 1 -
sulpul Transformers, Standard type, 5.000 ohms imp., & ohms
apeech coil. 4'9 ¢ Mimature type 42-1. 3'3. Ddultiratin 3.500. 7,000
and 14,000 2 ohms speech coil, price 5'8. 10 watt push-pull 6v8
matching 2 ohms speech coil, 7r-.
rains Trans, Pri. 200-250 v. Sce.. 3. 4, 5. 6, 8,
21and 20 voltsat 2amws., 13 -. . & P. 1/6.

¢ and 15 0T, Fraonsiormer, 9KV A using ferocart core complete
with built-in line and width control. Mounted on Ali-chassis,
Qverall size 47in. x 1#1n.. EYS0 Rece. winding. P. & P. 26, 27.6.
Heuter Feansformer, Pric 230-250 v. 8 v. 1l amp., 6-; 2v.2}amp.,
5- P.&P eachlr,
Completely built Signal (wnm'.llnr
Ke's. 200 Ke/s.-900 Kc's., 900 K 0
8.3 Me/e,-25 Mcis., 17 Mc'8.-50 Mc/" k
I % 6% X 4iin. Size of scale 6% x 3;in.,
mams 230/350 v, Internal modulation 01 400 c.p.s. to a de
per cent., modulated m unmodulated, B.V. output conlinuously
variable 100 milli volts. C.W.and mod. siitch, variable A.1°. output
and moving coil outpuh meter. Black crackle finished case and
white panel, £4 19s. 841, or 34/- deposit and 3 monthly payments of
357, & P, 4/- extra.
1. and A, T.V, energised 6lin. Speaker with O P ”.[mn:formor
6V6 matching. field coil 175 ohms. Requn‘es minimum 130 ma to
energise maximum current 250 mA. P. & P. 2 -, 15/-.
Batiery Charger Kit, comprising mefal case 4:m. X 3in. x 4}in.
rrans[ormer. 220:250 v.. and metal rectifier. Output 8 or 12 v. 1}
amp. . 26,196,
Amphﬁr-r (%c-, black rexine covered, leather carryving handie.
chrome plated corners. rubber feet, felt lined, detaclnb]r: lid,
Lx'nlnal dimensions 13in. and 134in. x 8in. P, & P. 2:5, 20¢-.

2.{, MAINS TRANSTFTORMERS. chassis mountinf;. teet and
vo!cage panel Primaries 200’280. 300/0/300 60 mA. 6.3 v. 1 a., tapped
atdv.63v.2a tapdv.. 13/6. 350035075mA BSv 3 a. tapé;/)

5 Y
, 27/6. 500- 05001",\)mA 4v Crivda. 4w

extra.

9. 10, 12, 13, 18, 20

Coverage 100 Kc 8.-320
Me's. 275 Mc s.-R.5 Mce s,

on the apove tran\fm‘mels 2~
6.3 v. C.T.

2a.5v. .2a
(1'1’42. 4v.CT 25a 24/6 500-0-500 250 mA. 4 v. C.T. 5 a. 4 v.
CT.5a. 4v. C.T. 42., 39/6. P. & P. on the above transformers. 3;-.

Valve Holders, moulded octa] Mazda. and loctal, 7d. each. Paxolin
octal, Mazda and locial, 4d. each. Moulded B7G, BSA and B9A, 7d.
each. B7G moulded with ,s(‘reenmn can, 1/6 each. 32 mfd., 850
R7-; 18 x 24 350 wkg:, 4'- ; 4 mfd., wie., 1/3 ; 40 wid., 450 wlhg.,
38 % 16 x 8 mid., 500 wke.. 46 ; 18 X 16 mid.. 500 wl /9 ;
wmid., 450 wke., 3/9:-32 x 32 m 50 wke., 4/
25 mid., 25 wke., 6/6; 25 mid B
15 mfd., 500 whg.. wire ends . 8 mi
mid ’aO tag ends, 1/6 ; 50 m
W0 m 4/- 1 100 +200 mid.,
350 wig., 38 ; Govt. 8 mfd., 500 v.
60 +100 mid.. 280 v. wike., ¥/~

6 16 mid..
S]Zeﬁ“(l’?fol‘zr'ﬁt

Gx32 mm 0 wicg., /- ; 50 mld.

180 wke.. 1/9 ; 6% mfd., 590 wike,. 1/6 ; 8 mid., 1.,0 wkg 1/6 : 60410,

mid., 280w 'g., 81 ; 50 mf 13 wkg. . l(l 32432 mfd., min.,

275 wike., 4/- © 50 mid., 50 whkg.. 1/9 ; Miniaturé wive ends moulded,
100 pf.. 500 pf.. and .001 ea,. 7d
Combined 12in, Mask and

aicheon lightly tm\*nd perspex.
edged in brown. Fits on front of cabinet. 17/6. P. & P. -

Frame Oscilintor Blocking Trans., 46,

Smoothing Choke, 250 mA. 5 henry, 8/6; 230 mA.. 10 henry, 106 :
250 mA., 8 henry, 8/6.

P, Focus Unit for any 9 or 12m tube except Mazda 12in.,
Veraier adjnstment, 15-. P. & P. 1/6y

1. Foeus Unit for Mazda 12in. with Vernier adiustment 17/8.
P& P.oME

with

\\'id(‘ .'\ng'h‘ I’. M. Focus Unils, Vervier adi., state tube, 25/,
: P20

lunm'“lccﬂ l‘m‘u: Coil, low resistance mounting bracket, 17
Ilus 2/- P. & P.

Sean Coils, low line, low imncdav)c
transformer. 17/6. P. & : P

1on Teaps for Mullard ‘or Lnah\h Electric tubes. 5'-, post paid.
T.¥. Coils, moulded lormer. iron cored, wound for rewinding
purposes only. Ali-can 11 in. x {in., 1- each : 2 tron-cores Ali-can
2¢in. X {in., 1/6 each.

Line & E.H,T. iransformer § KVA, using fero-cart core complets
with built-in line dﬂd width control. Monnted on <mal) All-chassis
Overall sive 47in. x 1tin, EY 3lrec. winding. P & 3, 276,

Terms of business ash wilh order. Dzs’pafch or qaod“ within
three days jram receint of order.  Where cost and pacmnq charge is
not siated, please add 6d. up to 10!, 1i- up to &1 and /5 up lo £2.
All enguiries and Lists, :tumped add d envelope.

D. COHEN
RADIO AND TELEVISION COMPONENTS

HIGH STREET, ACTON, W.3.

(Opposite Granada Cintiaa) Q

Hours of Business Saturdays 8-5 p.m. Wednesdays 8-1 p.m.
Other days_9-4.30 p.m.

frame. complete with O.F.

HANNEY of BATH offers:—

EDDYSTONE 740 RECEIVER, ex-stock at £42/15/-. Send for
illustrated brochure. NEW Eddvstone catalng‘un 1/2 post iree.

MK IS — Acos Mic. 22-2. 84/-, Mic. 30, 50/~ ; Mic. 33-1. 50/
Mice. 45-1, 25 Rothermel 2AD36. 83/-.

LA U DSPEAKERS. ~Coodmans Audiom 69, £8,19/6;  Axiom.
153 M. 1L, £10.5'6. W B, HIGH r‘lDl'[I'lY 3 £ coit, HF.6i0, fan.

50/6 : HF 810 81n.,-80/6 ; H.IP.012, 9in.. 67~ ) H.F.AC12, 10in..773/6 ©

(1502 ‘available at 73/6).
COILS,  (State range required.)—Osmor Q, 4/— Wevmouth H,
30 Wearite P.2'-; Denco C TRI', 8/ pr. Denco Maxi-Q std.

or miniature, 3/11. with reaction. 4/9 R.E.I. dual range high

gain, 4’ Ok OR 0 Co1 packs. Type HO, 48/-; LM. 40i- : Batt.,

50° 40/- ETA 4 Station 'lumug pack. 4378,

LF. IRA\N (465 Ke-s) Denco IFT, i1, 2/-pr.; 1FT, 6, 18/4 pr. ;
Weymouth 7.4, “15/- m‘ . P.5, B/6 each ;

Wearite M.80D, 21/- pe.

\2 FORMERS.—50 watt POTTED de Luxe type to
suit single pull PX4, 8V6, 61.6 and KT66 valves. Optimum
leads 4, 0000 to 10 0')0 £. Tleven ratios 15} :1t078 : 1, 47/3. Elstone
MR-T 4 w. multi-ratio, 8/9 ; Elstone MR/7, 7-10 w. wulti-ratio,
18 G MR.15, 15 w. muiti. 41/6 : MR.30, 30 w. multi, 49/6. Woden
Williameon, Potted. WOT25, 170 secs.. £6(10/-. WOT.2:6, 3.6 €2
secs,. £6/18/6.

PAV, CORONETS.—JB. 818 Drive. 27'6 : 5.2 V-Condenser, 14/- ¢
W.B. 8in. 1.F.810 L.8. (less trans.), 80/6 ; All resistors and con-
densers as per our General List.

THELERING. —Consmuctors Tnveloy 6/-: Coilsets, 44/8 :
Chassis kit, 50/- : T.0.C. kit, €7 /4’3 R\H rectifier. 21/-; Allen
Components, LOSO& 40)- ; FOSOa 21/~ DC300. 39/6 ; FC202, 31~ &
GLIG and G118, 76 each ; BT314. 15:- 5 SC312, 21/- | ATSI0) 30/~ ©
QP117, 9/- ; _Dubilier Resistor/pot. Kit, §1/6.

SUPER VISOR

Condenser Xit, £8/6/4 . Erie resistor kit, 54/4 ; 4 W/W DOLS.

7 Lrie carbon pots, 35/- i Allen coilsets, 44/6 Allen CDIoOO
3016 GL.16 and GL 8, .81 By FO.Q {
OP.117 ontpul’ tra: . Denco WA/F‘\IAl 210-;

Denco chassis Kit, .6 3+ Westinghouse WX.6, 3'10
LW 7, 26/ English Blectric polystyrene mask. 5/8
ﬁ!ter 32'8 : /anti-corona ring, 6/8 ; Tube sheath, 6/2 ; 7.0
inc. cartiaze and insurance. £3214410 :

WIDE ANGLE VIEW \Ir\\l‘IuR.—Tnarrui‘n')n Envelope. 3/8.
Pmr‘ed parts list_available on reques

CATHODE RAY TUB! S.—Ma?dn CR\I IQIB‘ 516/13 8 CRM 123,
£17:14/6+ Mullard MW31-74. £16/13'8 : £19/9.3 {
MW43-74, £23/12:8. lon traps for all tubes, 5: ea,ch P\Pase add 101
carriage and insurance on ajl tubes, any excess being refunded.
Send 6d. in stamps for our GENERAL LIST, which contains details
of components for Viewmaster, Teleking, Magnaview, Super Visor,
‘Univorsal” large Screen Televisor. by Mullards, Coronet Four.
williamson Ambplifier, Soundmaster, ete., ctc. Please add postage

to orders under £2.
77 LOWER BRISTOL ROAD,

L.F. HANNE

perspe\
1 tube,
Blac 179 fon tr'w 54-.

Tel. : 3811
COMBINED -
ISOLATING AND BOOSTER
TRANSFORMERS ‘

-Adopted as standard by the leading Insurance
Companies, Maintenance Services, etc., enables
tubes with heater-cathdde, short or low emission,
to be used again.. Also ideal for converting tubes
for use with different voltages.

Due to unique construction they have excep--
tionally low capacity and there is NO LOSS OF
DEFINITION.

In all voltages from 2-13.3 (mains primary). Fitted
with tag boards. Retail price, [8/9 (full trade
discounts).

FRAME OUTPUT TRANSFORMERS (muiti-
ratio), for service replacements. Retail. 18/9.
BLOCKING OSCILLATOR TRANS-
FORMERS. Ratio ! : 1, ! :2, | :3. Retail, 12/9.

OUR REWIND DEPARTMENT

handles all types of components and gives
prompt service at reasonable prices.

‘ Lists on application.

H. W. FORREST,

349, HASLUCKS GREEN ROAD, SHIRLEY,
BIRMINGHAM Est. 1922
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The Editor does not necessarily agree with the opinions expressed

by his correspondents. All letters must be accompanied by the
name and address of the sender (not necessarily jor publicationl.

THE MISSING LINK ?

IR, —Your article on coloured television interests me.
But why all these phosphors, when the solution
of this problem is so very obvious, almost self evident ?
On January 19th, 1954, | filed a provisional speci-
fication of a very simple device for the solution of
the problem : 3D life-like, life size coloured television
at home and in the cinema, with nmy new screen. But
there is more to it than that. A revolution in colour
photography on ordinary panchromatic film, the
rejuvenation and bringing into use of cathode ray
tubes that can produce megative pictures only,. etc.

1 know that you will say * But the BBC are not
yet attempting to broadcast colour, so what?”
Yes, I know. Lcave the BBC alone. To get colour
we want nothing more from them. They are actually
broadcasting colour without being aware of it. You
smile. I need only write one single word in answer
and you would gasp and say : ** Why on earth didn’t
we think of it before?” 1 have written to the I.C.I.
informing them of my patent. But the mentality of
boards and commitiees must prevail, I suppose.
1 have my complete specification ready. But I refrain
from sending it in. I do not want the Americans to
get hold of it before it is at least provisionally patented
over there and in othercountries, nor before the cheap,
mass production in England is well under way.

The title of my patent [ can give you and its number,
+ 1524 a universally adaptable tunable colour
television : crzen. My belief is that what you do put
mto a box you can take out, except, of course, when
the substances you put in destroy themselves. So if
I put a cat into a box with a mouse, the chances are
that the feline will eat the rodent !

If I put three differently coloured balls into a trans-
parent box, you can easily take out any coloured
ball you choose. However, not so readily out of a
transparent box of my design! Transparent though
it be!

There is something to brood on, which may give
you a clue to the one word that solves the riddle.—
“ PATENTEE 7 (Name and address supplied):

RADIO AND TV INTERFERENCE AND
ELECTRIC STORM PRECAUTIONS
IR,—1 would very much like to see regulations
rcgardmg the installation and suppression of
radio and television apparatus. 1 feel that much could
be done in this direction if certain rules and conditions
were applied to reduce the percentage of interference
caused by this apparatus. We suppress our ‘cars,
motors (electric), etc., but it is high time we suppressed
this apparatus itself in an efficient manner. 1f inter-
ference is to be abolished, it must be suppressed at the
source. )

I would like also to see out-of-doors erections of
acrials and masts so connected and efficiently earthed
to reduce damage to apparatus, etc., during an electric
storm. In this direction the practical method and not
the technical method would be required to be applied
to the connection of the aerial feeder. This would be
opposite to the general trend of present day practice.
—1I. H. RoBinson (Fife).

and connected between anode of E.T.H.

INCREASING PICTURE SIZE ON A 6in. TUBE

IR,—Re Mr. E. G. Warder’s letter in the March
issue of PracTICAL TELEVISION, 1 would like to
say that I agree in every respect with Mr. Warder, and
at the moment I am using the Argus timebases whxch
with the VCR97, are definitely not capable of scanning
even to the 5in. width. The frame timebase is capable
of very large scan, but the linearity is not so good.
However, a little juggling with the component values
does give fair results. In experiments with the line
timebase, however, I found it impossible fully to scan
the tube without raising the supply to 650 volts, which
is quite out of the question for any length of time ;
furthermore, resistors have to be increased in watlage
(some to 5 watts) and condenser- voltage ratings
increased. There are two other alternatives : values
of condensers in the line oscillator sync feed to
suppressor grid circuit can be increased to 200 pF
with slight line foldover, or the line amp removed
and a 6SN7 wired in its place, giving push-pull
deflection. This latter is the best idea of the lot
The tube can, of course, be rotated 90 deg. and line
and frame deflection plate connections changed over,
but I found trouble in getting enough frame scan.
No, the VCR97 is not, in my opinion, a tube aptly
suitable for a critical enthusiast. The better tube is
the white and blue VCR517C, which is a medium-
persistence tube and does show signs of trace on rapid
pan shots and 100 per cent. white on black, but you
soon get used to this and after the tube has been used
for two or three months this effect practically disap-
pears altogether. 1 would point out that with this
tube fitted to an ** Argus ” | built about two years ago
1 have had perfect pictures, and being a television
engineer you will realise 1 have guite a critical mind
due to handling all makes and sizes of TV receivers,
A few modifications are necessary 1o the timebases,
as the VCR517C is not a direct replacement for the
VCR97 (except in base connections), as some firms
state in their advertisements.—D. E. Conbuir
(Stirling).

SIR,—— T have been a regular recader of PRACTICAL
- TELEvIsioN for a' little over two years, and I
always turn to the readers’ correspondence first when
each month’s copy comes to hand.

In the March number you publish a letter from
Mr. E. G. Warder (Darlington), who seems to have
the same trouble as myself, He may therefore be
interested in my own ideas, which have enabled me
considerably to increase the width of my picture.

About 12 months ago I made up the ** Argus ™
timebase in the form of a separate unit, making use
of a 182 Ind. unit and VCR97 tube. First tcst pro-
duced a picture about 3in. wide. I tried the tube with
the key to the right and this gave me a picture about

3in. wide, and because I was busy at the time had to
leave well alone.

Scveral months ago ! fitted a 517C tube in place of
the other one and without aiteration to the controls
switched on. Result a tall, narrow picture. I had to
insert a resistance in the height circuit, which made
the picture 5}in. high. I had a look through back
numbers of PRACHCAL TELEVISION, which produced
several ways of overcoming the width problem.

I therefore proc¢eeded as follows to modify the
eircuit.  Anode load resistors in line R42 and R47
reduced to 47 K ; screen resistors R43 and R48
reduced to 27 K ; R71 in bleeder network removed
rectifier and
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C63.  Another .1 2.5 kV condenser was connected
between anode of E.H.T. rectifier and carth, The
resistance next to the bottom end of the bleeder
network was now connected to earth R70.
effected some improvement in width.

You also advised variation in condenser values to
improve width. Why not make them variable? I said
to myself. I removed C52 50 pF and fitted a 50 pF
Philips’ concentric trimmer. Reducing the capacity
of this condenser made the picture wider. The limit
is reached when the picture becomes distorted. Across
C56 I wired another 50 pF condenser. Increasing the
capacity in this case made the picture wider. FEach
adjustment will need a fresh setting of the linehold and
R4l may have to be increased to enable a single
picture to be resolved, or a 14 megohm resistor wired
in series with the linehold. 1 then replaced C57 with
a 100 pF ceramic trimmer. Adjusting this had the
same effect as the linehold. At one setting my picture
jumped from side to side when the linehold was
adjusted. At another setting adjusting the linehold
brought the picture smartly into place and locked
steady. : .

The net result of these alterations is a picture
Stin. high and “width in proportion. The use of
trimmers in the timebase proved most interesting and
showed me how important it is to have the values of

. Lhe condensers just-right, A slight adjustment of C52
made a difference of nearly an inch in width. With
condensers rated at plus and minus 20 per cent. it is
easy to see how results can vary.

- To take full advantage of the very much larger
picture I have removed the front metal panel of the
Ind. unit-and remounted my tube. This leaves the
full face of the tube in sight. To the front of my
timebase cabinet [ have fitted a 94in. by 81in, plate-
glass screen. The plate glass is held in place with an
esculcheon. This latter and the plate glass were
intended for a 9in. tube. 1 discarded the rubber mask
and fitted a cardboard surround with an openinz

jin. by 6in. 1 have also mounted all my controls on
a small panegl, which enables me to alter the size of
the picture (o suit the programme.

When I again tried the 97 {ube in the unit | found
the picture was too wide.

I am using 2 home-made indoor dipole aerial made
at small cost. For vision a 1355 receiver unit with
LLF.s staggered, R.F.26 head.—S. E. INGLEFIELD
(Northampton). g

TV IN EIRE

IR, —The article by Mr. L. B. Moore on TV
reception in Eire in your February edition was
of especial interest to many of us, who refusing o
be daunted by the adverse conditions with which
we have of necessity to contiend, strive to obtain
reception in an area which is far beyond the accepted
definition of ultra-fringe. It is questionable whether
anything but very sporadic reception is obtainable
from cross-channel stations anywhere in Eire, except
along the eastern ‘seaboard and even there it is
largely by way of multi-path and, therefore, very
‘prone to be aflected by troposphere conditions,

[ have mysell frequently obtained excellent recep-
tion from the Holme Moss transmitter, despite that
a range of hills—the highest rising to 2,400 feet—
interposed themseives, but such reception was
characterised by very extreme fuding
live at an elevation of 600 feet and about 100 miles

This -

usually. 1 -

from Belfast ; but the topography of the surrounding
country is such that very little land going to any
greater height is met with this side of the Mourne
Mountains, and being 15 miles west of Dublin 1
will escape the highest of these so far as radio signals
are concerned.

I therefore concluded that reception from the
temporary transmitter at Glencairn might be possible
and having erected a horizontal aerial I tuned to
the Glencairn sound channel. To my surprise sound
came at quite remarkable strength and with remark-
able consistency. | therefore built a double Yagi
array; each section comprising two directors, folded
dipole and a reflector and elevated it to about 55 feet.
A masthead pre-amplifier was fitted, this being of
two grounded stages followed by a pentode stage,
and it feeds separate sound and vision receivers.
The strength and quality of the sound are excellent,
but the picture is weak, though almost always view-
able 1 am confident that when the present tempor-
ary transmitter is replaced by a medium powered
one | can look forward to good reception.

From my experience of reception under adverse
conditions, 1 am satisfied that separate sound and
vision receivers are almost indispensable, and a
masthead pre-amplifier with the first stages grounded
grid or neutralised triode virtually so. if the picture
is not to be obscured by sinow.—J. A. Locan (Co.
Kildare).

THE RADIO TRADES EXAMINATION BOARD
(Continued from page 554)

with satisfactorily by most candidates, but answers
to the second part were generally very poor. It is
important to understand the position of coils and/or
magnets in relation (o the tube clectrocss,

Question 4, Nearly all candidates v.ere able to
describe the symptoms of (a) (h) and (c), but a num-
ber failed on () and (¢). Methods of reducing the
interference were not deall with very well.

Question 5. Most of the candidates obtained pass
marks for this question, but answers were not at all
good and lacking in detail.

Question 6. Many candidates gave very poor
answers to sections (a) and (), but were able to
draw the circuit and describe its operation correctly.
This again points to lack of understanding of the
basic principles. °

Second Paper

Question 1. A surprising number of candidates
were unuable to determine whether the circuit was of
a T.R.F. or superheterodyne receiver.

Question 2. Most of the controls were correctly
named, although a few candidates confused frame
linearily and height.

The second part of the question was answered with
insufficient detail in most cases.

Quesrion 3. Satisfactory answers by most candi-
dates.

Question 4. Although candidates seemed to under-
stand the circuil, most answers contained very little
detail.

Question 5. Satisfactory answers by most candi-
dales. Seclions (¢) and (¢) gave most trouble.

Question 6, Although some candidates answeied
this question quite well, a large number seemed
to have little idea which components were most
likely to be résponsible for the various troubles.
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OPEN TILL {(Rezd.) B. H. MORRIS & CO. (RADIO) LTD. Telephone :
-6 P.M. SATURDAYS AMBASSADOR 4033
{Depl. P.T.) 207, EDGWARE ROAD, LONDON, W.2  pappingTON 227172
PREMIER — MAINS TRANSFORMERS . C.R. TUBES RECTIFIERS
All primaries are tapped {6r.200-890-260 v. | VECR 517C ; . EILT. Pencil Type S.T.C.
mains 40-100 rycles. All primaries are €1in. picture. this tube is a replacement | Type K3,25 650 v. 1 mA. 4%
screened. All LTs arc centre tapped. {"gg', tq]]]zee ?)i(c:?ug;eand VCRJl},Rf'(?laT’mL”d © }ﬁ%/i% %2611227] 6/~
=) 1 15 - ', o3 3
SPITSB, 100075, 50 AL 4V @ G, an kLY e g2
SPR508, mozﬁo 60 MA., 4 v. @ VCR 518 W 3160 12kV. 21/6
0-2 33-5a R5/- %in. BI1 jeoure. ILT.
0. 60 mA.. 63 v. @ - Hester volts 4.911(&;';101683 Type RM% PR A
e A T B &%= | 4 Kv. In manufac- - %Ms ]15;‘ o 4'6
e 4'2 ?2,'1 Ha v @ ok turer's original carton. o VR & X 1%//(?
Rt DIREL - os B £3.19.6 Limited Quantity L rn.;o Full Wave. o
P = Fo B 28/- 1 Plus 5/-pkg., carr., ins. €v.1amp. /-
. 150 .l -
12a/4V. Yiva@sa. . 86~ | AUTO. TRANSFORMER, 50 watts. | 13v. 3 omp: s
l’3'7oA 37! d75 250 mA., 6.3 v. @ Input/Qutput 0-110-210-220-230-240-250 volt. 15 v. 4 amp: 15/-
l ‘5%V0\(2§0731 av «32 343, rl 551- Plus 1’- pkg. & carr., 7/8. .
’501 0- 50 m V. g 5 = a - Q1R
s ]»4255.\ 495.0-495, 200 MA., 6.3 v. ',f' 47 (DIRECT REPLACEMENT FOR A C.R. 2X) | ally designed White Rubber MasK_for
058 6v. @35a.5v. @2-5a. _T 67/6 | Siin-screen. 4 volt Heater. This Electro- | 0in. C.R. tubes at 8/6 each. Y. White
FHT L[)rlg'ht for VCRYT tube, static Tube is recommended as eminently | Masks., 9/8. 12in. White Masks, 16/11.
0 RMS v., 5 mA., 2-0-2 v., la., surtable for Television, 15/, plus 2/6 Pkg., | For Round or Flat-faced Tube.
2_0’)\7 2a. .. 378 Carr. and Ins. Data sheet supplied.
1 &

SPECIAL OFFER
CRYSTAL HAND MICROCPHONE

High Impedance. Excel-
lent freguency response
light weight 21 very
high guality resulis when
used with tape recorder,
amplifies for any type of
P.A. equipment. Com-
plete wn.h screen lead and plug, 28/6.
. Plus 1/6 pkg. and carr.

Ex. W.D. STEEL AERIALS

Also ideal for fishing rods—BRAND NEW
12ft. 3 4ft. sections of copper-plated
sLeei highly flexible, tapering #in. to
iin. Brand new in container. Plug-in
type. 6/9 1 Screw-in type, 7/9. Pack-
ing and carriage, 1/8. Insulated Base
3= vebbing waterproof carrying
case thh shoulder-sling, 2/6.

TERMS OF BUSINESS :(—CASH WITH ORDER OR C.O.D. OVER £I

Please add /- for Post Orders under {0/-, 1/6 under 40/-, unless otherwise stated.

THE NEW PREMIER
TELEVISION

Wide Angle Scanning, for 14in. or
17in. Tubes may be used with a 12in.
Tube with minor modification.
Tunable from 40-68 Mc’s without coil
or core changing, completely isolated
from the marns.

The New Time Base may be used with
existing Premier Televisors to con-
vert them to the latest type of picture
tubes. All the individual components
may be purchased for a total cost
of £31/19/7 (Jess tubc).

Darta booklet, 8/6 post paid.

—CLYDES DA LE—

Bargains in Ex-Services Radio and Electronic Equipment

INDICATOR UNIT “ASB”
SERIES. (U.S.A.)

Contains 5BP1 C.R.T.. with mu-metal screen
3/81i6's, 2/6SHT's. 6AGT, 6ACT. pius H.V.
conds., etc. Metal case 18in, x 84n. 8in.
All controls brought to iront panel teside

viewing screen. CARRIAGE
69/ 6 each. i

ASK FOR
Dy £775 PAID
INDICATOR UNIT TYPE 62
In original wood case.
K 3 CARRIAGE
%%{KDQEOR £3'19'6 each A‘PAIL)

INDICATOR URIT TYPE 62

Tsed, good condition.
ASE FOR CARRIAGE
D/ETT4 £2'9'6 each PALD

INDICATCR URNIT TYPE 305

BRAND NEW REF. 10QB#4504
Contains VCR524A-VCRA325, 7 EFI0’s
ASK FOR

DyH493

‘POWER UNIT TYPE 285

Ready made for T.V.
A.C. Mains. Inpuc 230 v. E0 c.p.s. Cutputs
E.H.T. 2 Kv.. 5 m/a., IL.T. 350 v. 150 mys.,
L.T. 6.3 v.- 10a and 6.3 v. 5 a. Fully
smoothed and rectified with valves VU120,
504G, VRI1 (EF50Y. plus cond., resistors, ete.
ASK FOR £4 19 6 CARRIAGE

B/aa47 each PAID

CARRIAGE
9 6 ea; FAID

REPRINTS FROM “ PRAGTICALﬁ
TELEVISION ”

Components Pnce List Free on Reguest.
The ™ Beginner's Receiver,” modi-

fving the RAI70A 1/6
April 1o July
The = Beginner's Timebhase 1/6
13 (6(m()mv Televisor. moaifying Ind. 176

Argus Televisor, data and blues

print

2/6
IND!GATOR UNIT TYPE 6
ASK FOR In Ong?“al et N ARRIAGE
D H52 = =% ecach 5/

BEGINKER’S T.V.

Mains Transformer 32/6 each
Smoothing Choke 15/6 each
Output Transformer 8/9 each
Crystal Diodes 5/3 eacn

THE BEGINNER'S TIMEBASE

Mains Transformer 20/- each
. Transformers & 45/- each
Smoothing Choke 136 each

INDICATOR UNIT TYPE 6H

. In.original wood casc.
ASK FOR 89 6 N CARRIAGE
D/ETTT ! each PAID
CIRCUITS AVAILABLE AT 1/3.

ION TRAP MAGRET ASSEMBLY

. ~ Mfg. Surplus.

Tvre I'T6 by Elac for 35 min. tube neck.
ASK FOR. ° EOST 3d.
D/jH918 each EXTRA

IF/AF AMPLIFIER UMNIT R1355

In Transit Case.
Wlth valves, LF. frequency 7.5 mc/s Din.
X 81 x 7Tiin. Used, good conditio:
ASK FOR CARRIACE
D/ET70A ‘each PAID

R.F. UNIT TYPE 24

In originat carton.
Sx&'itf;hedft,{umng 20-30 me.s with valves, ete.

ASK - POST
DIH5%0 each 1,6 EXTRA

R.F. UNIT TYPE 25

In original carton.
Switched tuning 40 5¢ mo/s with valves, ete

ASK FOR P
D/Rg4t each 1,6 EXTRA

R.F. UNIT TYPE 27

With broken dial.
Variable tuning 65-85 mc/s with valves,
Used, good condition.

ASK FOR POST
D/ET 29 6 each 1.8 EXTRA

RECGEIVER UNIT R3601

Ref. 10DB6037.

ete.

ASK FOR CARRIAGE
D/H483 each PAID
PLEASE NOTE.—Carriage and Postal

charges refer to thc UK
ireight, etc. Extra.

. only. Overseas

ASBS3/5/7 or 8, type 62, R1355, R.F., 24, 23, 27. and R3601.

Order direct from :

2, BRIDGE ST., GLASGOW, C5.

CLYDESDAL

SUPPLY
CO. LTD.
‘Phone : SOUTH 2706/9
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SIETS OF VALVES
RADI . Brand New RLF. UNITS
Ten EF50 (Ex-Brand : « O LTD.) RF24 20-30 mejs
i New Units) 5:- We have over 20.000 American and B.V,A. valves in stock, RF25 40-5 15/- post [ree
i 81{0:4(?11 (;[(7(‘”' -~ 040/' Set | ALL VALVES NEW AND GUARANTEED. > 4050 mpf‘! ‘8 post free
S Xy v A&
! b7aG, GV (or__ 0744 7 {6K8G_ 9/-1128G7 ’7(6|EI\32 6/6 1 S15 v || BF2650-65 mers
KT6L) .. .376. ||1Gé 86| SKECT 91 |13SHT  4je | mRSL 31| T4 (qu) d5adpostiee
i 1RS. 185, 1TL 184 1R5 -1 GL8G ™ 8/6 | 19877 & L 10- :
or (354 0r 3VH) .30 ., Ll /-1 8U5 76| 195K7 816 |BLIR2 /6| CVes 28 1 I een inDicATOR UNTE
1 P25 LD D, i%i [’- SUSG 16| 128R7 /6 | LF50 (Rezd. | VR150/30 8/6 Complete ith  12-EFS0,
! T I - | 6L7 /6 | 14A7 88|  Syl.) 10/-1 CK510AX 5/- | | 4-8P61. 2-EAS0. 9-EB34 on
P35) = 93/ 0 - 1BNIGT /8 | 25Z6GT 8/6 | EF50 5/=1 DI 2l Double-deck Chassis, V/
QP25) 2 é%ya 8- GH/GT ; 25:&5 /ﬁ SP2 8'8] AC6PEN 6/6 controls, Resistors, etc.
01\8(} 0£K7(§076Q7G B i 8.‘;{%7(}’1’ /61 3524GT  8/8 VP2 16| AC5 PENDD In absolute New Condition.
3 5 ot 87-16 { 25A8 8/6 | TDD2A 8/6] 12i6 69/6. carr. 76.
. b/(;r .37/6 . E%C aré ggZGCT 5 gg%gc 8/8 | DK40 /- | PEN25 66
: 8Z3G 3 i p [ b TNdGs A
KaGT, g;v\zgr 3016 58 tooiar gio|SreaT s6 uLA s L8| CATHODE RAY TURES
. e 574G 1§ | 6SGT 16 | 43 8/6 [ 4D1 I- | SP61 i | | vCR13sA. 2iin. C/R Tube. |
3BLEGT or 50 T36 .. 3 i ! & S 4f ,
128 ATGT, 128K7GT BATG 16 | GSHIM 716 |75 8/6 | 8D2 I~ | SPa1 4 || Brand new in original |
SOOI SPAGT BACT /6| GSKTCT 7/8 |78 8/8 | 9D2 1-| HL23'DD 6/6 cartons (carr. frec),£1.15.0: |
HBET.GT ot SOLEGT gaGs 7G| 6SLIGT  9/- )80 816 | R 86| Vb - g | VCR9, Cuaranteed  fall |
3661 T 376 BASG 8/6 | 6SNTGT 9/~ | 8G6A 15/ | D11 i- P 76 T/V picture (care. 2/-), £2 ; |
8 5. BAMS 9!~ | 8807 10/- | 5001 6/- | Da2 J- | U2 26 VCR51T or 517C, Guaran- |
8B ERINELr YRR &b CIAEE Aol o0t vokis, Bribi:
I o i a003 J- | KT2 - | TP i 1, 2 5
CRYSTAL MICROTIIONE | éesar 51-| 705 18 | 9004 8- | 53 s/a TR B8 MUMETAL SCRE]&NS for
e 66 | TAT /6 | 9006 6/-| U18 10/~ | 41MP Ve VCRY7 or 517, P.P. 1/6, 10/~ :
/6| TCT 1816 | 954 G/- | YB3 8/6 | 42SPT 6/~ 6in, F\ILARGER for VCRI7
8/6 | THT 8| 953 &/~ | P2 1/ | 158G 4~ or 517, P.P. 16 17/6.
/6 | 1B7 8/6 | 956 6/~ | MU11 8,6 | MS/PENB -
5/- | 187 10/~ | 1289A  7/8 | PX25 /6 7/ 426" CONTROL _UNIT
. 8/6 |{12A6 /8| T740  87/6 K133C 10/-1 VT (31 Containing 4-REDETS50,
POST 5/-112C8 7/61931A 50/- 1 KT66  12/g] ACN LN(7) 2-SP61, QE&)O 1-EB34,
9/-|12H6 /61 EASD 9/ | GUS0  12/6 " 10 |} >-Sinet 0005 Con-
FREE 9/- | 12KTGT §/6 | EF5d 6/ | XPeV 4/ | TENDDA0 |} densers /W, volicontrols
6/6 |12K8CT 816 IR 8/6| XH (15) 4)-|pome  Tar || 244 Switches, etc. Stre ;.
= 8/6|1207GT 8/6|EBCI 86| VUL 4| vpan 56 || ton, 3.2 % S 85
Ideal for tape recording and QKG o IZSA7GT: 5.8 EF:‘%‘ 6/6 | VU133 4/-| D3 6 —
amolifiers. No matching trans- anfe BB eye EE || e 6/61VII0 A 4-14THA 10/ 18 AT ADICAT N
lormer required. i CO‘,;, CarOn
PO e N = plete  with
MORSE PRACTICE BUZZERS Q_ 517 and Screen, - 3-
RECORDING TAPL Morse tapper and 4 volt buzzer complete on baseboard, with hattery | | EF50, 4-8P8 and 1-5U4G
i and headphones. Brand New complete 15 - p.p., or less Headphones | | 2.W/W v/gontrols. ldeal lor
600 et Roels 10! and Battery, 6/- post paid. ~ ;1121 crle%;:s)r)e. Iand‘ NGV{
d A5 Vi~ = S5 T L' . n Of:l'glllé\.
BADEB T o 178 28-paze Catalogue. 3d, Open Mon.-fat. 9—8. Thurs, 1 p.m. SEEESy (i D @0 GRr
5, HARROW ROAD, PADDINGTON, LONDON, W.2 TEL.: PADDINGTON 1008/9, 0401.

POST THE COUPON TODAY FOR QUR
BROGCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES
PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Gity and Guilds Grouped Cerlificates in Tefecommunications: AM, Brit, LRE.

Examination, Radia Amafeur's Licence. Radio and Television Servicing Certificates,
General Radio and Television Courses, Radar, Sound Recording, etc. Also Courses ia
all other branches of Engineering and Cominerce

The adliaﬂtages of E.M.1. tl'aining. * The teaching methods are

planned to meet modern industrial requirements. % We offer training in
all subjects which provide lucrative jobs or interesting hobbies. % A tutor is

- pelsonally allotted by name to ensure private and individual tuition. % Frez
i LEARN THE I advice covering all aspects of training is given to students before and afcer
1 N E \F”JU;\‘CHC?L WAY. : enrolling with us.
- ith many of our cours2s
: we supply actual eguipment thus com- |
i bining theory and practice in the corr:e‘\: | a o f
educational sequence, Courses include | Send withous obligation your FR
| Radio, Television, Electronics, Draughts- | ourses V‘Qm E.M.I. INSTITUTES, Dept. 138K
| hip, Carpentr Photovraphy and | |
82::n1lepr:cia| AP" eth- g . l £‘a per nlﬂnth | 43 Grove Park Road. London, W.4.
! e | Phone: Chiswick 4417/3.

ThéoniyPostal College whichispart of |
a world-wide Industrial Organisation.
!

FINSTITUTES . —
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SOLVED

Whilst we are alwavs pleased to assist readers with
their technical difiiculties, we regret that we are :y{q{)le
w0 supply diagrams or provide instructions Jor niodifying
surplus equipment.  We camor supply aliernative derails
Jor constructignal ariicles whicit appear in_ these puges.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. The coupon from p. 583
must be attached to all Queries, and if a postt
reply is required a stamped and addressed enveloye
must be enclosed.

“ METROSILS

I wonder if you could give me the information I
would like to know concerning ¢ Metrosils >>—who
they are made by, what they really are (condenser or
rectifier), and functions or characteristics? I have a
Pye Television F.V.1 and there appear to be two in the
set. I have been a reader of your journals PRACTICAL
TELEVISION and ° Practical Wireless ** since they
both came out and 1 must congratulate you on them
both ‘as they have given me considerable knowledge.
1 have been all through your hooks since 1950 to this
year, but can see no firm who advertises, or anything
about them in your books.—L. A. Stoten (Enfield).

Metrosil is actually a trade name for a non-lincar
resistive element, It provides, in addition to other
applications, ari easy means of producing a boost
voltage, and this method is now widely used. The
Metrosil obeys a current/voltage relationship of
1 equals KVa, whére a is a constant. Standard
Telephones and Cables, Ltd., should be able to
assist you further in this respect.

LACK OF SYNC

Would you kindly help me with the following ?

(1) No sync on line or frame,

(2) lin. white band across screen quarter distance
down screen,

(3) lin. white band across screen three-quarter
distance down screen.

The frame bands travel slowly down, getting thinner
as they approach these lines. The picture, although
travelling at varying speeds across screen,r can be
iderstified at times, but only on the tube area in between
the white lines mentioned, the remainder being a
criss-cross formation of lines, fly-back lines are also
visible.

With aerial disconnected.—Raster lines not evenly
spaced and no raster visible on white lines. 1 have had
the following tested :

Al diodes ; thyratrons replaced ; sync valve 6F14 ;
all ‘electrolytics, including high voltage condenser. —
P. M. Kane (Yeovil). ] ’

For lack of sync check the following: VI4 and
associated components, paying particular attention
to C27, C25, R34 and-R35.

For effects (2) and (3) in the frame timebase check :
C37, R56, C38, T2, and the frame deflecting coils
for short-circuit turns.

PICTURE FAULT

Could you please tell me what is wrong with my
Ferguson TV set? 1 cannot get a picture. 1 have

checked everything, and T find if I increase the 2-watt
resistance feeding the EF80 valve on the output of the
vision side, which also decreases the voltage on the TV -
tube cathode, I get a picture then, but this does not
seem a permanent cure.—L. H. Barnell (Northampton).

You should first make certain that the video anode
load resistor is up to the stipulated value of 12,000
ohms. Next check the emission of the valve itself,
for if this is low the potential at the tube cathoce’
will rise and back-bias the tube. Check the video
valve biasing circuit, and the 68,000 ohm resistor
connected from the tube cathode circuit to chassis.
Suspect the 470,000 ohm resistor connected from one
side of the brightness control to the H.T. line for an
increase in value. ~

TIME CONSTANT

I am using a TV sound unit—home-built. TV sound
comes through at good quality loudspeaker strength
when fed into 3% watt A.C. amplifier. Dial is marked
0 to 180. TV picture is 10 on dial sound 25, from 0 to
35 reaction is smooth with about 80 volt H:T. ; beyond
35 deg. all reaction ceases, with higher voltage on
H.T. threshold howl ruins reaction. I have tried
different sized reaction coils but the trouble is still
there. Could you advise a cure as I would like to get
10 m. amateur bands?

All wiring is short with component wires cut to
minimum. Also could you give me a rough practical
sketch for cathode controlled regeneration? Hoping
not to have causcd you too much trouble.—F. Hall
(Rotherham).

This effect may be alleviated by altering the time-
constant components (capacitor and resistor) in the
grid circuit of the valve. Try reducing C to 50
picofarads and R to 150,000 ohms. We régret that
we are unable to provide diagrams in connection
with our query service.

POOR LINEARITY .

I have a Marconiphone Television V.R.C. 77DA,
which has one or two faults that I should like to correct.
Fault 1 : Frame jumps or quivers but remains locked.
Fault 2 ; Left-hand of test card larger than that on
the right. Will a new line transformer cure this?

Some time ago I had a white line 2in. from left of
screen, so I replaced B36, KT36 and U35, After this
I didn’t get sufficient width, but leaving the old B36
and replacing KT36, U35 I managed to obtain full
scan, with the width control at its full travel, and the
hold at its critical point. With the old B36 and KT36
I can obtain more than full scan. May be a low H.T.
line ? .

This may help. A few weeks after we had the set the
screen went blank, and I took no notice till I smelled
something burning, looked in the back, and KT36 was
glowing all the colours of the rainbow. Replaced
KT36 and the set was working again. Any advice will
be gratefully received. I have the circuit of this set.—
J. Buxton (Long Eaton).

The defect in the KT36 probably caused the
cathode resistor to over-heat considerably, and glter
in value. Such a defect would provoke poor horizontal

“linearity and insufficient picture width. You should,

therefore, check the value of the resistors concerned
(sometimes the value—94 ohms—is made up by two
47 ohm resistors connected in series), and also
the associated decoupling capacitor. Check the mains
rectifier, for low H.T. line voltage would aggravate
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the symptom. Frame bounce is often caused by a
defect in the B36, or by an alteration in the value of
a component feeding the sync pulses to the frame
generator.

TUBE REPLACEMENTS

The old tube of my T.101 ** Invicta ** (television) set
was a 9in. Mullard MW22/7 with a B8B base, but the
dealer tells me that this tube is now obsolete, the
current one being MW22/16 with a B12A base. What
alteration will have to made to the set and C.R.T. base
for this tube to be used ?

Regarding my old tube, which lights up with a white
tight on switching “‘on ** the brightness control, having
no effect.

In recent advertisements 1 have seen transformers
_for sale enabling tubes with *“ heater cathode *’ shorts

to be used again. Do you think this could he the
matter with mine ?—G. O. Ware (Enfield).

Your dealer is correct in informing you that the
MW22/7 tube is obsolete, and that the MW22/16 is
a substitute type. It is necessary only to change the
tube base for a BI2A type. The connections on the
MW22/16 are as follows : pin 1 heater ; pin 2 grid :
pin 10 anode | ; pin 1! cathode ; and pin 12 heater.

An intermittent heater to cathode short within the
picture-tube would provoke uncontrollable brilliance
on your receiver, If you can prove this, a low-loss
heater isolating transformer could be used to provide
the tube with a further lease of life—see Operating
With a Heater to Cathode Short,” PRACTICAL
TeLEVISION, May, 1953,

AERIAL DATA

I constructed my *‘ Viewmastér ** a little over a year
ago and have operated it from a single dipole aerial
about 12ft. from the ground level with surprisingly
good results. Recently I bought a second-hand Belling-
Lee ““ H " array made for Sutton Coldfield, which I
propose to convert to Holme Moss. Could you please
give me the correct lengths of the elements as each lot
of data that Y have seen appears different. In
PRACTICAL TELEVISION, June, 1952, you gave the
dimensions : channel 2 (a) 4ft. 6in., (b) 9ft. 3in., (¢)
4ft. 6in., whereas further figures give (a) 4ft. Gin.,
(b) 9ft. 7in., (c) 2ft. 104in. Are the differences between
the dipole and reflector set at a quarter and an eighth
wavelength ?

As I am only a beginner T would he obliged if you
could explain the differences to me. I might add that my
friend operates his ‘‘ Viewmaster ”’ from a com-
mercial-made single dipole and the elements in his
case are 4 ft. 9in. long.—J. Hardy (Nantwich).

The differences in dimensions of aerials mentioned
in your letter are due to quarter wave and eighth wave
spacing.  Very little difference in performance will
result in making these changes but the smaller
spacing between aerial and reflector will give a
sturdier construction but will be more likely o cause
“flutter 7 of the picture in the event of a heavy
breeze.

INSUFFICIENT FRAME AMPLITUDE

Many thanks for your prompt reply to my query
after fitting a frame oscillating transformer. to my
‘Pye DI16T console television. :

You will recall that the frame return lines were
closer than previously, and the frame was slipping badly.

I find on an unmodulated raster that the lines. are

.

L!l} B o

evenly spaced and the short ones directly under each
other, which seems to pgint to good interlace. The
picture is perfect. :

I have managed to check the frame slip ; my trouble
now is insufficient frame scan, with vision sensitivity,
sound sensitivity .and frame amplitude ; at maximum
I am about in. short each end, and this increases by
the end of an evening’s viewing.

I am replacing a noisy volume control shortly and
also have a new frame oscillating transformer, which
although the resistance readings are higher, | have been
assured by the supplier that the inductance has been
altered to match ; the original transformers are not
now being made, and this is a specially made substitute.

I would like your opinion on the short scan so that I
can fit the new transformer if needed, from the Service
Sheet. I see that R41 in series with VYA anode was
reduced from 68,000 to 560,000 ohms to increase the
scan (serial number of change unspecified) ; my serial
number i§ 9705.—D. McCallam (Merstham).

Insufficient frame amplitude here may be caused
by low emission V9, an increase in the value of R40
and/or R41, or a reduction in the value of C30. This
latter causg also gives rise to poor vertical linearity.
It may be ddvisable to try the modification specified,
i.e,, reducing the value of R41 to 560,000 ohms.

INTERMITTENT FAULT

Would you kindly offer me your advice as to the
location of a fault of an intermittent nature that has
appeared in a television receiver of mine ? :

The set is an EKCO model TA201 (pre-war).

Since the war almost all the valves and electrolvtics
also the tube have been replaced.

The fault appears at first sight to be loss of gain
and is intermittent, sometimes being satisfactory all
the evening, other times varying several times in one
evening.

The symptoms are : Upon switching on we may get
a perfect picture with the brilliance just on and the
contrast only partly round. After an interval the
picture, almost disappears and upon turning the
brilliance to full, aiso the contrast, we get a very flat
picture ; after a while this will flash back to full
brilliant picture, and upon reverting controls the picture
is perfect. A peculiar feature is the fact that the-fault,
when present, can often be cured simply by manipu-
lating a lighting switch in the room or switching the
sound on and off. I have tried substitution of the valves,
but to no avail.

I possess a multi-range meter and have another sct
same model, to fall back on for any spares (less tube
and E.H.T. transformer).

Your help, and advice as to the most likely place to
look for this fault will be greatly appreciated.—H., G.
Hersey (S.E.9).

This kind of symptom is generally caused by an
intermittently defective capacitor associated with
the vision R.F. stages. The capacitor defect can often
be corrected temporarily by subjecting it to a transient
pulse, such as created iri the set by actuating a light
swilch, or by switching the receiver off and then on
again quickly. Il generally proves a tedious process
to establish the component responsible, and substi-
tuting each capacitor in turn for onc known to be
well up to standard represents about the only prac-
tical way of tackling the problem. In particular
suspect coupling and decoupling components. Check
for poor soldered connection.

.
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TELEVISION : Simplex, Argus, Coil-
sets, 21/-; 3in. sq. canned Formers,
2/3; .007, 150v, W99, miniature RF
decoup. Cond., per doz. 6/-; Junction
Transistors, Mullard, 52/6; HiFi
V.H.F. Wrotham Tuners, FM: Kits,
£7/5/-, complete £15, with p/supply;
the last word in AF perfeclion, range
40 mls., 5v set, stove enamel chassis
finish. BEL, Marlborough Yard,
N.19. (ARC. 5078.)

WE SPECIALISE in Radio and Tele-
vision Cabinets. May we quote you
for your individual requirements ?
. Estimates free. Write, phone or call.
STANLEY J. REEVES, 21, Mitcham

Lane, Streatham, S.W.16. (Phone:
STR. 0618.)
ALL YOUR T/V COMPONENTS,

Valves, Books and Transformer Re-
winds can now be oblained from one
source. Send 9d.- stamps for new
“ Replacement and Rewind Manual."”
“DIRECT T/V REPLACEMENTS,”
134-136, Lewisham Way, New Oross,
S.B.14. (Tideway 3696, 2330.) i
VIEWMASTER A/P, 12in., 9K E.H.T.,

double-door mhgy. Console. Offers.
Box No. 168, c/o PRracTICAL
TELEVISION. .
VIEWMASTER, London, 12in. Con-
sole, perfect working order, ~£35
an.o. 39, Percy Road, N.12.

R3170A., brand new, with all valves,
75/~ (carr. 1/6); Responser 3118,
160/220mes, with power pack, 75/-
{earr. 10/-); IFTs, 10/13mes., canned,
new, 1/3; Tmes (R1355), 1/6; Indica-
tors, T233, with VCR97, 3/VRE5,
3/VR54, 2/VR92, new, 50/- .
7/6); RF Units, type 24 15/-, 25 17/6,
26 45/-, 27 40/-, 26 or 27 with broken
dialpiate, 35/- (carr, 2/-); Metal
Rectifiers, HW, 600v, 30ma. or 270y,
goma. 6/-; Tested Valves, VR9L, VR53,
955, VR116, RK34. MH41. 6C4. 9001
at 4/.; VRE5, VR66, VRE5A, VU120,
CV54, VUIL11, VRI35, 7193, VR21, 991,

19SH7 at 3/-; original box, VRIIL,
VR136, EL91, 6AMS6, 6B8M, 6NTM,
TTI1 at 8/6. Terms: Cash with
order. S.AE. for list/enquiries.
Postage extra, W. A, BENSON, 308,

Rathbone Road, Liverpool, 13.

THE CHEAPEST Blank Ali. Chassis,
made in bright 18g. ali, with sides
and narrow end turned in and down

lin. for maximum strength and
rigidity.

7x4x2 3/4 9x 5 x 25 4/
10 x 6 x 2}, 4/6 10 x 8 x 2},5/-
12 x 8 x 2, 5/6 12 x 9 x 2%, 6/
14 x 9 x 25, 6/6 15 x 9 x 2%, 6/9
16 x 8 x 2%, 6/9 16 x 10 x 25, 7/3
17T x 9 x 25 7/3 17 x 12 x 21, 8/6°
Other sizes made to specification.
Any length up to 17in., any width

up to 12in., any depth up to 3in..

Praclical Television Classified *Advertisements
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RATES: 4/- per line or part
thercof, average five words to line,
minimum 2 lines, Box No. 1/- extra.
Advertisements must be prepaid
and addressed to Advertisement
Manager, *“ Practical Television,”
Tower House, Southampton St.,
Strand, London, W.C.2.

“VIEWMASTER '’ Valves, exact to
specification, guaranteed new and
poxed, set of 12 £5/15/-, post free;
« Tele-King ** 17in. Receiver, complete
set of 17 valves exact to specifica-
tion, £8/18/6, post free; 6AMS6, EF91,
6F12, Z79, 8D3, W17, EF92, EB9II,
6AL5, any 8 for 50/-, post 1/6; 1.4v.
miniatures, 185, 1RS5, 1T4, 3V4, 354,
154, DK92, 3A4, any 4 for 27/6, post
1/-; all valves guaranteed new and
boxed. ‘' For individual prices and
other types see displayed advert.,
page 584, READERS RADIO, 24,
Colberg Place, Stamford Hill, London,
N.16. (STA. 45817.)

TV WITHOUT MAINS.—Absolutely
first-class picture, plus DC circuit for
lighting ; as supplied to the B.B.C.
Spzcial AC/DC * Chorehorse ”’ Gener-
ators, self-starting, compact, and
complete, AC 220/250 volts, 50/60
cycles, 250/350 watts AVC. Will run
radios, vacuum cleaners, small tools,
etc., £47/10/-, plus 10/- delivery.
Below:—

STORAGE BATTERIES, 12v, 15 AH,
heavy duty, 19 plates, separate cells,
in hardwood cases, finest possible
specification, £7/17/6, delivery 9/6.
12v, 22 AH, almost similar specifica-
tion, surprisingly powerful, £3/14/-,
delivery 5/6. 6v, 90 AH, 15 plates,
hard rubber cells, also suitable. for
cars, tractors, lorries, etc.. £3/7/6,
delivery /6. 6v, 150 AH, extra
heavy duty, 25 plates, separate cells
in hardwood crates, £6/17/6, delivery
8/6. TEDDINGTON ENGINEERING
CO.. LTD., Dept. ‘“ C.’ High St., Ted-
dington. Middx. (XINgston 1193-4.)
*“RADIO UNLIMITED ' offer brand
new Valves and Components. V/
.master- Set, 12 valves, as specified,
£5/17/6; V/master Coils Set, incl.
choke, 17/6; C.R.T. isolation. 25%
boost, 2v, 4v, 6v. all at 7/6 each;
Fil/irans., 210/250v-6.3v, at 1.5a, 5/9;
L/spkrs., Goodmans 5in, 15/6, R. &
A. 8in. 17/8; Valves 6AME, S6ALS,
EF92, 7/6, 6 any type 42/-; 6V6GT,
6X5GT, 676, GKTM, all at 6/6 each;

1T4, 154, 1S5, 1Rb5, 7/6_each; 354,
aV4. 8/6 each; ECL80. EF80, PY80,
PY82, 10F1, 6K8, 12K8, 9/6 each:
5Z4, 5U4, US0, 5Y3, 25Z4, 25Z6, 9/-
each; over 13.000 valves in stock
keen quotation by return; Co-axial
Cable, special offer, 7/6 doz. yds.;

W.W. Cnftrls., Viewmaster sel of 6,

Cost 1d. per sq. in. of the top surface ]g(/)ﬁ:' Bed Wat%_(t)ypesl, 5K, :1300K, 501}&

onlv. ignoring depth, e.g.. 10 x T |20 O ST (0o 1 /9 each;
10 x° 7 =70 sa. in. = 70d Carbon Cntrls., all values,  long

x 24 =10 X 1S PrAbro” Tse)e, | Shindles 2/9, SB/sw 3/9. RADIO

Merton Rd..  Wimbledon T s W19 UNLIMITED, Eim Road, London, E.17.

(LiBorty 6535.) 2, SW.A9. ) (KEY. 4813.) Free lists.

FRESH STOCK : Condensers. 0.01,

ERESH 01, 0002, 0005 an at 2/6 || ALUMINIUM, LIGHT ALLOYS,

doz.: Hunts. 0.1-350v 6/- doz.. 500v

8/. doz., 001-1K 5/6 doz.; Dubilier,
smfd/500v 2/6, 8 X 8-5C0v. 3/6, 16 x
16-500v 4/3, 32m{d-500v 4/3. 32 x 32-

500V 6/-, 25mfd 25v 1/6, 50/50 1/8;
Valves, SP61, SP4l, 4/6 each. TFree
lists. WINWOOD, 12, Carnarvon
Road, London, E.10. Mail only.

James H. Martin & Co.

for
“VIEWMASTER,” “ TELEKING,”
“SOUNDMASTER,” “TRUVOX
TAPE DESKS,” Components, Valves,

Cabinets, etc.

Mait Order ONLY, Easy Terms available. )

FINSTHWAITE, NEWBY
BRIDGE, ULVERSTON, LANCS.

BRASS, COPPER, BRONZE,

IN ROD, BAR, SHEET, TUBE, STRIP,
WIRE, ANGLE, CHANNEL, TEE

3000 STANDARD STOCK SIZES’

SIMPLEX. Red Sylvania EF50, 7/6;
Resistors, iw or 1w, 20%, 3id.; silv.
mica Conds.. 5pf, 15, 25, 50, 100pf,
3d. ea., 500pf 5d, ca.; Pots., less sw.,
2/« ea. with sw. 3/- ea.; #in
Formers and Cores, 9d. ea.; 32-32mfd,
450y, TCC, 6/-, 25mid, 25v, 1/-; Tub.
Conds.. 350v or above, .00imfd.
.005mfd, .0lmfd, .1mfd, 5d. ea.; Pye
plug and socket, 6d.; plain knobs. 9d.
ea.; transformer, 35/-; full price list on
receipt of s.a.e. Armour-plated Glass.
13in. x 104in. x 3in.. 3/6; 9in. Mask.
5/-3 .002mfd, 18kV TCC Visconol, 7/-;
Perspex dark screen, 13iin. x 10iin.

x iin., 5/-; 3-element folded Dipole
Aerial, 70/-; mounting bracket for
2in. pole, 8/6; co-axial Cable, 175-

80 ohm. 8d. yd.; high tensile alum.
alloy Poles, 2in. dia., 10ft., 32/6,
20ft. 65/-; carr., on poles or aerials
5/-, or both /6. Pre-amplifiers,
1-valve with power pack, 60/-, with-
out power pack 30/-; R.F. Chassis
by famous manufacturer, 3-valve
type fless valves), over 30 com-
ponents, 7/6, post pd.. T-valve type
(less valves), over 60 components and
4 bank Yaxley sw., coils, etc., 17/6,
post pd.; wiring diagram included in

each case. All goods mnew and
guaranteed. GLADSTONE RADIO.
Gladstone Place, Newton Abbot,
Devon.

AMERICAN MAGAZINES.—One-year
“ audio Engineering,” 28/6, specimen
copy. 3{-; '‘High Fidelity,” 50/-,
specimen copy. 4/6; ‘““Popular
Science,”” 28/6. Free booklet quoting
others. WILLEN LTD. (Dept. 23),
101. Fleet Street. London, E.C.4.

58 SECONDHAND Televisions always
for sale; famous makes. TOMLINS,
127. Brockley Rise, Forest Hill, 5.E.23.
{FOR 5497.)
BOOKLETS :
Lenses and Prisms."”

**How to use ex-Gov.
Nos. 1 and 2.

price 2/6. Ex-Gov. Optical lists frec
for s.a.e. H. ENGLISH. Rayleigh
Rd.. Hutton, Brentwood. Essex.
WARNTED

NEW VALVES WANTED, small or
large quantities. 3Q4, 6V6 574,
ECL80, EF80, EY51, PL8l, PY82,
KT61, 6L6N, VR150/30, 5R4, 80, etc.,
ete. Prompt cash. WM. CARVIS,

102, North Street, Leeds, 7.

EDUCATIONAL

1,P.R.E, Data for constructing TV
Aerial-strength  Meter, 7/6; 5,500
Alignment Peaks for superhets, 5/9;
sample copy ‘‘ Practical Radio Engin-
eer,”” 2/-, Membership-examination
particulars, 1/-, Syllabus of seven
postal courses free and post free,
SECRETARY, I.P.R.E., 20, Fairfield
Road. London, N.8.

FREE ! Brochure giving details of
Home Study Training in Radio, Tele-
vision, and all branches of Elee-
ironics. Courses for the hobhy
enthusiast, or for those aiming at
the A.M.Brit.I.R.E., City and Guilds
Telecommunications, R.T.E.B., and
other professional examinations.
Train with the college operated hy
Britain’s largest clectronic organisa-
tion: moderate fees. Write to EXMI.
INSTITUTES. Postal Division, Dept.
PT28, 43. Grove Park Road, TLondon,
W.4. (Associated with H.M.V.)

H. ROLLET & CGO., LTD.
6, CHESHAMPLACE, LONDON, 5.W.1.
SLOane 3463
Works:

36, ROSEBERY AVE., LONDON, E.C.1

Branches at Liverpool, Manchester,
Birmingham, Leeds.
’

“* No Quantity teo Smialt "

BENTLEY ACOUSTIC CORP. LTD.
38, Chalcot Road, N.W.1. PRImrose 90%0

6BAS6 7/~ 1 6SN7 8/6 | 12BES T
6BES /- | 6V8 7i- | EBIL 56
6BJ6 7= 1 1C5 7- | ECC33 10/
6BW6 7= 1c8 /- | ECC35 9/-
8J5G B1- | 787 /- | BCCeL 8/-
6K7G 5/- 1 763 5/8 F'39 6/-
6K8 8- | 807 7/6 | UBL21 13/
SLT 6/~ | 12ATY 7/- | UCH21 13/-
6N7 /- | 12AU7  10/- RO 21~
63L7 %8 | 12AXT /- 1 VR136 5/6
Post extra. 24hr. C.0.D. Service. Refund

Guarantee. S.A.B. Free List.
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'HAIID SUPPLY C0. (1eeds)

LTD.=
Dept. N.

32, THE GAU.S LEEDS 2.

Post Terwms C.W.0. or C.0.1). No C.0.D,

under £1. Postage 1'1 charged on orders

up to £1 : {rom £1 to £3 add 1'9 : over

£3 post Tree. Open to eallers 9 a.m. to

5.30 p.m. Sats. untif 1 p.m. S, A E. with

emmu ics, ple(nv I us“l]hl 5d. ¢ Trade
List, 5.

RS.C. MAINS TRANSFORMERS

(Fully Guarantced)
Interleaved and Impregnated, Primavies
200-230-250 1. 50 ¢/ Screened.

100 SHROUDED. DROP TIHIROUGIH

250-0-250 v 70 ma, G3V2\) o5 .. 18/11
260-0-260 v 70 ma. 6.3 v 2a. 3v2a .. 1411
350-0-350 v 80 ma. 6.3 v 22,5 v 2a .. 17/8
250-0-250 v 100 ma. 6.3 v4a.5v3a ... 23/11
350-0-350 v 100 ma, 6.3 vda.5vida ... 2311
350-0-350 v 150 ma, 6.3vda,svia 29/11
TLLY SIRouUDED UPRIGHT

250-0-250 v 60 ma, 633 v2a 5v2a,

Midget type, 2} ... 169
250-0-950 v 100 ma., 6. ] ... 2519
250-0-250 v 100 ma. 6.3 v 6 a. 3 v 3 a.

for R1335 Conversion .., ... 31/6
3500-350 v 100 ma, 6.3 v4a.5via 25/9

350-0-350 v 150 ma, 6.3 vda.5v3a ... 33/9
350-0-359 \'200 ma 63vGa d4v8a,
026 v 2a,4v3a. for Electxomc
Fm,meermg Tele‘.'lsox 67/6
42a-0 425 v 200 ma. 6.3 v 4 a, C.T. 6.3 v
CT.5v 3 a, sultable Arfrus
Televxsor ete. ... 49/9

FILAMENT TRANSFORMERS

All with 200-259 'v 50 c¢/s Primaries : 6.3

v1is5 5/9:63v2a 718 0-46.3v2a.7/9 ;

1’\’13,, 711 : 6.3v3a 9/11: 6.3v6al 17/9.
CIHHARGER 'l'l{;\\'QF()ll\ll‘R\

All with 200-230-230 v ¢ s Primaries ;
0-8.15v1.5a.13/9 : 0-9-15 '3 a.16/9 ; 0-9-16
v 6a, 22/ 0-4-9-13-24 v 3 a, 229,
.0, TRANSFORMERS

2,500 v 5 ma, 2-0-2 v 11'1.2-02v11a

tor VCRS7, VCR317 ... 35/-
5000 v5ma,2v2a

SSMOOTIING CHOKES

250 ma 7-10 h 200 ohms. Fullv 5111‘0udu(1 16/9
100 taa 10 h 375 ohms ..
€0 ma 10 h 350 ohms 5/6
50 ma 40 h 1,000 ohms Potts /

BATTERY SET CONVERTER KIT
All parts for converting any type of Battery
Receiver to A.C.
Supplies 120 v 90 v or 60 v at 40 ma.
smoothed and fully smoothed L.T
at 0.4 a to 1 a. Price, includi
48/9. Or ready for use, 8’9 extr
BATTERY CHARGE#R KI'TS.—For mains
jnput, 200-230 v 50 ¢ s. To charge 6 v Ace.
at 2 amps, 26/9 ; tochargebvori2v AC(‘
at 2amps, 31/9 ; tocharge8vorl2v. A
at 4 amps, 49'9. Ahove consist ol Lrans~
former, F.W. Reccifier. Fuse. Fuseholder,
Steel Case and Circuit. Orv ready for use,

[ul[y
of 2 v
circuit,

6 9 extra.
BLOCK PAPER CON-
mfd, 500 v. 2/9: 4 mfd.
,500 '97: 10 mid 1,500 v. 7.8 01 mid
plus 0. mid 3,000 v, common negative
isolated. 11/9.

LX-GOVT. SMOOTHING CIHHOKES
100 ma 10 h 150 ohms Tropicalised ... 6/9
150 ma 10 h 150 ohms Tropicalised ... 9/6
250 ma 3 h 50 ohms Potted e 11
250 ma 15 h 250 chms Tropi c&llscd 14'9
250 ma 10 h 100 ohms ... ... 16/9

LEX-GOVT. FiLE. \\l()()llll"l{%

.02 mfd 8 h\' 111 : 0.1 mid 2,000 v. 1'11
0.25 mid 5,000 v. 319 ; 0.5 mfd 3,500 v, 3'6.

1L UNITS TYPE 28.—Brand new. Car-
toned, 39/6 plus carr., 2'6.

FLECTROLYLICS, —Tubular 8 mid 450 v.
)11 ; 16 mid 450 v, 2/11; Can 88 mfd
816 mtd 43) v, 8/11 : 16-16
32 mfd 350 v, 211 ;32
$2-32 mfd 350 v, 5:6 ; 32-32
64 mid 450 v, 4'9; €0-100

mid 450 v, 4’11 :
mid 450 v, 4/11 :
mfd 450 v, 511 :
mfd 450 v, /9.

mains "200-250 v 50 ¢ <. [

W. B. SUPPLIES

120. OLDITAM ST, MANCHESTER, 4,

rms @ Cash with order. Orders under
’01 add G3. Orders over 20i-, add 1/- postage.

All goods dl‘:pat(‘h?d same ddv. Please
quote Ref. No.
Germaninm Diodes, G.I 1/9 ea., 2 for

3~ ¥in. coil formers with léet. 6/6 dozen,
with core: Low Res. Headphones, /8.

Viewmaster Cabinet sections. Complete
set.of sections ready cut to make 12in. table
modsel in unpolished walnut. A real bargain
at 4

Radio Intevference Suppressors, com-
plete with instructions, 7/6. Limited
quantity only. 8 mfd. Electrolytic Con-
densers. - Screw fixing, 16 ea. 500 v.w.
Yavley type Switches, 2 polP § way, 2/3.
Wire wound Pots., 500012, 1/-. Octa! Plugs
to fit valveholder. 1/6.

Valves,—VS70, 8- 1 EF50, 4'- (3 for 10'9) :
EB24 (VR59), 2/6 VL'I?OA /-, IT4, IS5,
334, 7/6 each

Special Oﬂorm Monster tins Soldering
Paste, 1/3. 6ft. flexible steel pocket tapes.

1/8. 8lin. Tailors’ trimming Shears 38:11..

Box spanners, double ended. fit 14 mm. and
18 mm. plugs, 1'6. Car windscreen rubber
channelling, ldlt.. 311.

Vibrators.—12 voit, 4 pin, 3/-.

Air Gunners Control Unit. Type 230.
Conﬁammg 2 press switch, 2 toggle switches,

G.P.0. type switch. slow motion drive with
ké\ob aréd poiuter, Yaxley, potentiometers,
ete

Dark Screen Filters for daylight viewing,
Yin.. 12in., 6/6 : 15i0., 16in.. &/11.

Speaker Grille, Woven fabric. 12in, x 12in.,
2/6 1 12in. x 18in, 3'9. Expanded metal
(Cold), 12in. x 12in., 5°- ; 12in. x 18in., 6/11.

’1 ubhular Condensers 7C-ua1‘anteed Non-
leak, .001, .005, .05, .02. .1 mid., all at
1,500 volts, new stock, 17- each

May, 1954

FIRST-CLASS
TELEVISION and
RADIO COURSES

GET A CERTIFICATE!

After brief, intensely lnterestmg study
—undertaken at home in your spare

time—YOU can

secure your pro-

fessional qualification or learn Servicing

and Theory.

Let us show you how !

eemenFREE GUIDE---nnss

e nuan150,000 SUCCESSES. ...’

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.i.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.I.P.E., A.M.l.Mech.E,,
Draughtsmanship(allbranr_hes),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this

invaluable publication. It may well

prove to be the turning point in your
career.

FOUNDED 1835 OVER

NATIONAL INSTITUTE OF
ENGINEERING

{Dept. 462), 148, HOLBORN,
DON E.C.1.

TELEVISION
RECEIVER
CONVERSION

The type AC/4 unit permits
receivers to be used for reception
of other channels without re-tuning
or alterafions,

Type AC/4KL (New Brighton
transmitter or Kirk o'Shotts on
a London receiver).

Type AC/4WL (Wenvoe. on a
London receiver).

Type AC/4WB (Wenvoe on a
Sutton Coldfield receiver).

Also available for all other con-
versions. The unit is complete
with 5 valves and self-contained
power supply unit. Price 15 gns,
complete from your Dealer or
C.0.D.

Type AC/3
PRE AMPLIFIER

neutralized
without
the best Pre-amplifier avajlable,
Price complete, 10 gns. from
your Dealer or C.O.D.

illustrated leaflets, etc., on request.

SPENCER - WEST

A Guay Works, Gt. Yarmouth

'Phone : 3009. Telegrams :
Spencer-West, Gt. Yarmouth,

triode
doubt

IMMEDIATE DELIVERY

RADIO &

TV SPARES

Transformers,
Wirewound
Chokes,
Components,
densers,
ponents for
' Sound
Accessories, 3-, 5-, 8- and

Timebase Components,
Controls, Electrolytics,
Coils, Coil Packs, Scanning
Focus Magnets, Con-
Resistors, Specified Com-
‘View Master ' and
Master,”” Tape Recording
12-watt

Amplifiers, Tone Controls and Radio

Feeder

SPECIAL.—Miniature
formers for use
Controls, etc.

Units, Microphones, Quality
Loudspeakers, etc., etc.

MONMNTHLY PRICE SUPPLEMEP;TS
Mains  Trans-
in Pre-amps, Tone
Input 230/240 v. Output

0-250 v. at 30 mA. 6.3 v. at | A. New

and Guarantead.

14/9, plus 1/- postage
and packing.

Solon Miniature Soldering lrons, 19/8.

Ronette '’
52/-.

Scotch Boy 1,200 fr.
35,

Lane Bias and

* Quality

Coronation ' Microphones,
3

Recording Tape,

Erase  Generators

(complete), 70/-.

* Amplifiers, from £{0/10f-,

SERVICE & SPEED

CITY & RURAL RADIO

i0l, HIGH STREET, SWANSEA

Telephone : 4677
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News from the Trade

MULLARD HYDROGENA "THYRATRONS FOR
RADAR

HE Communications and Industrial Valve Dzpart-
ment of Mullard, Ltd., announce the avail-
ability of two ‘hydrogen thyratrons, types XH8-090/
4C35 and XHI16-200/5C22. These are ideally suited
to airborne, ground and navigational radar instal-
Jations employing high peak short duration pulse
powers where maximum economy of space and weight
is essential, while their ability to handle héavy peak
currents at high pulse repetition frequencics makes
them of use in many general pulse applications. The
XHB8-090/4C35 and XHI6-200/5C22 are plug-in
replacements for American types 4C35 and 5C22,
and dre, therefore, of interest to manufaciurers of
export equipment. They are also used in Services
equipment under the designations CVI1787 and
CV2520.

Both valves operate with a heater voltage of 6.3v.
The XH8-090/4C35 has peak anode voltage and
cathode current ratings of 8 kV. and 90 A,, while
the corresponding values for the XH16-200/5C22
are 16 kV. and 325 A. Operating temperature range
is wide (—50 deg. C. to +90 deg. C.), and there is
no restriction on mounting position. The inclusion
of a new type of replenisher ensures a long life and a
high degree of reliability.—Mullard, Ltd., Century
House, Shaftesbury Avenue, W.C.2. :

“NURAY ”’ HEATER BOOSTER

THE “ Nuray ” is the sccond of a series of servicing
aids to bé introduced by Direct TV Replace-

ments. : -

This unit is a heater booster
for low emission C.R.Ts in
paralleled circuits.  Jts  main
advantage over the normal booster
transformer is that it can be
fitted in, about three minutes,
without any drilling or soldering.
A clamp on the Nuray is designed
to fit into the ventilation holes or
slots on the back of the cabinet,
then it just plugs in. The stages
of boost are marked low, medium
and high. Engineers with this
unit are able to show the customer
the effects of boosting a low-
emission picture tube, without
involving labour for which it may
be difficult to obtain payment, if
no improvement is apparent.

When the customer does require
a new tube, an allowance can be
made and the Nuray removed
for use in another set. The price
of the Nuray is 27s. 6d. retail, less 3
discount.

10/
370

Available for 2-volt C.R.T.s (other types
to order).—Direct TV Replacements, 134-136, Lewi-
sham Way, S.E.14.

trade

BRIMAR VALVES FOR BAND III TV TUNERS

ITH the performance criteria of a good signal-
noise ratio, low oscillator drift and radiation,

minimum cross-modulation and LF. break-through,
Brimar have introduced the following valves for use
in tuners in Band 1l TV receivers.
PCC84/7ANT

This double triode with separate cathodes and
internal shielding betwezn units has the high slope-
of 6 mA/V at the low anode voltage of 90 volts
which is required to obtain optimum performance
from the D.C. cascode R.F. amplifier used to achieve
adequate signal-noise ratio. The use of cathode bias
for the grounded cathode triode not only minimises
variation of the input impedance with AGC but also
extends the cut-off. This permits cross-moduiation
to be kept to a negligible level without resorting to a
remote cut-off valve.

With a 0.3 -amp heater, this valve may bz used in
A.C./D.C. equipment.
PCF82/9U3

This triode-pentode with separate cathodes and a
0.3 amp. heater, for use in A.C./D.C. equipment,
has a number of advantages over other mixer-
oscillator valves designed for similar applications.

The high slope (8.5 mA/V) of the triode seciion
permits the required oscillator voltage to be obtained
with the minimum generation of oscillator harmonics
and a low value of oscillator grid current.

Although it is necessary to have a high conversion
conductance available for Band 1II reception, this
parameter is not so important as at low frequencies.
One of the other factors which is of importance is the
input impedance and its variation with frequency.

Full details of operating conditions for these two

This is the Nera
Projection Receiver
designed for attach-
ment to the ceiling.
It was printed up-
side down last
month,

valves may be obtained from the Brimar Valve
Application Department, Footscray, Sidcup, Kent.

¥ 5

| QUERTES !
I This Coupon is available until May 2lzt, 1934, and

I must accompany all Queries. !
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s —SIMPLEX KITS—¢ '
30'- STAGE | 30
QUALITY TELEVISION COMPONENTS

!
- (except Grommets and Solder Tags)
30- STAGE (I 30
fexcept 3 0.1 mfd. 2.5 KV, Condensers)
Send for Lists Stages I, JI, I1I, IV. Post free. SCANNING COILS
6/10 kV. R.F., E.H.T. UNITS
EH.T. and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS

VALVE —= SIMPLEX

Complete, 39'- I3 valves

SET

Condensers, B.E.C. WE. 8 mfd., 2.6. 8+ 8 mfd.. 3/9. 16 +16 i i i i i
mfd.. 4:6. A}l 45C voit wkg. Dubilter. 16 mId., 3:9. 20 n)wﬁi.f Vrite for illustrated list (PUbhcatlon 75) 4
2_9. [312 nbl;d.. 5‘;;-. ’82;_193 m_[é].. 5'6. All 50(;1\1011: wkg. Bias. o
25 mfd.. 25 volt. 5 ., 50 vo - each.
Mica, 0001, .001, .01 mid.. 5. 15. 35 pf. al} 6d. each, HAYNES BADIG Ud Queensway, Enfield,
Potentiometers, All Vaiues to 2 Meg., 2 6 cach. 100 X., ) Middlesex.
i Meg., 2 Meg., W Switch. 4 6 each.
a Transtormers.—230 v. 50 ¢. input. 2.5 kV. 5 mA., 2 volt
eater. 2 volt—2 volt. 1.4 Amp. for Tube Heater. Com-
g vlete with U22 Valve. 27.8. AoCoEoDooE000as00000000000000 cog@oonaon ooog
& VALVES U o Introducing the :— TYANA TRIPLE THREE 0
N .
- EFS0 4!- | SP61 26 | SI1 2/6 ! LASQ 21 ' N = :
e BE, Rlwh DIRG B0 W :
- | BFas i & - | EBCE Fi- SR P Ry - 5 = S s
EF54 5/- | ECA2 5. EChi 48 | VU g/g g L —, - i N
574 8/ | 323 8/ 1 BUAG  8/6 | 8X5 78 \ Reo. Desiim No e .
855 5. | 6QT 8,6 | V6 8/6 | 606 7 y  fieg. Destan No. 867804 :
8- | 6K8 10/6 | 6SN7 1076 | EL32 Gi- 8 MAKE SOLDERING A PLEASURE ® ge
a X2 76 Yr%us %: fggo g;,: YS%-'SS . %;g : SMALL SOLDERING IRON 0
76 | 6ALS %6 | GBWG 8- | 6BW7 S'8 . Complete with detachoble BENCH STAND  19/6 i
é 9BW7 8/9 [ 6AMS 8/- | HL2 26 | Pen220 2/6 + The smallest high-power soldering iron. Length onl 847
‘ CO-AXTAL CABLIL.—80 £, lin. dia., 8d. per yard. : adjustable Jong bit dia. 3/16” ; mains voltages 100/110, 200/220, :
T i i e e s 230/250. .
. 4 r .
d VI N ER!S (M |ddlesbr0ugh) g The ‘' STANDARD Pop:(l’arl-4/SI:>llder1ng Iron now reduced 0
" . L}
Radio Government Surplus  Electrical i Replacement Elements and Bits for both types always available. »
1 L]
26, EAST STREET, MIDDLESBROUGTI : KENROY LIMITED »
Lot Telephone : M1 3418 ) , 152/297 UPPER ST, ISLINGTON, LONDON, M.I. °
'Y 1 Telephone : Canonbury 4905-4663. "
) amwsmas mdesammec e nan s amammE.. LR R R N N I W R ey

WATERLOO RADIO . eseosece seoe

RINGING CHOKES 1o supply 25 kV.| ~
B.H.T. using EF50 v., 12/6. or with EY51 A
Rectifier, 35/6. Full instructions with each

D

ANSFORMERS, — Input 3N /81D
C. to charge 6 or 12 volts 5 i B /91D
amos., 21 6 ; U amps., &
{-  Post 2/-,
LCTIFIERS suitable for use
with the above transformers, 2 amp.. 11:3 ;

3amp., 126 : 4 amp.. 15-; 6 amp., 336 ©

10 amp., 3 ost 14,
I HALF WAVE, 125 volts A.C. input. RMI, 4 7
r 4 80 mA., 3/9-; RM2 120 mA.. 4/3; RM3. 0 12
2 A ") 125 mA., 5'3 ; RM4, 250 v, 275 mA. for T.V.. 88|10k

.120mA., 250 v., 10/9. Post6d. | ¢ Y g 2 10—
- - . CIL  RECTIFIRIS. K340 | o | 10/6
Television offers unlimited 2.2 KV.. 716 K245 3.6 kV.. 82 K350 | g CHTTIEESTY )

scope  to the technically ‘1*2}8“]7‘; 8f28 46 K3'100 8 kV., 148 ; K3'160

gualified, oowls of ihe | NN §ame, ccHs. 0BAG, 0BG, 6BES.
M EBroIRE RYER 12BEG, 6CO, 6BWG, 3A4, 1U5, GALS, W77,
A.M.Brit.LR.E.R.T.E.B. N1B, 6BJGC. 50C5. 185, 778 each : 6K82t. | sews

156 ; DRMIg'B 120

Cert., City anjd 1GuiIdS, 12K8gt. 1R5, VRI5030. 6BHT. 9/6 each. BBWT
Television, elevision : | g8
Servicing, Sound Lilm | 35, Tenison Way, :.ondon, Salzslla || &5

Projection, Radi GGG
D;;ig;:l:n Courses,'1 ‘el’ci H 'G H G RADE a2

are given in our 1.44-page

e rsonroniss: || TRANSFORMERS

which also explains the

benefits of our Appoint- FOR ALL PURPOSES
men:s Dept. SINGLY OR IN QUANTITIES
We Guarantee TO YOUR SPECIFICATION
o — ERs IMPREGNATED o
H':(: a':::asmi:zcl)es:fhan VAF;P;\I‘S(IED WIND(ISPTGS Fostage 4d. per valve extra,
415 a week vou must read WITH OR WITHOUT TAG PANELS P ial N mt . Page 58I
this enlighténing book. GOOD DELIVERIES ee special offer in classified advert : Page .

Send for your.copy NOW—FREE and Our rewind dept. will handle your B

without obligation. repairs promptly and- efficiently. READERS RADIO
WRITE TODAY! S.A.E. with ‘enquiries please. | N R

British Institute of Engineering Technology P HOWO RTH 24, Colberg Place, Stamford HiH,

237, College House, - London, N.16. - STA 4587.

29-31, Wright's Lane, P.T

Kensington, W.8.

299 209

(Dept. P.T.)
51 POLLARD LANE - BRADFORD
Tal - 37030 scosescearsm

..
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TV. BARGAINS—
COLVERN PFRE-SET WIREWOUND UVOTENTIORE
—100 ohm= 1o 30 k.. 3 2 cach. rbon pots. 2 6 with swilch, 4 ﬂ % L E‘ @ N
i b ow. resistors, 4(! cach ; 1 w., 8d. Al preferred values stoc - 4~
VALVE CANS )
B7G or B9A Moulded Holder and Cgn. 168. 1 C. Cen 3 picee) J 6. b N hl
Haynes G2, complete TV. Coil Kit ccans, tormers, wires, dope, | %
etc.. 15 e B b
SWITCNES
New Midget, T\ 1, 2 . . a
3p. 4w 4p. way for television, radio and grams, polished,
5D 4 q o
ki ready for assembly in packed flat kits or

N1
Pair of L.(»s' ()u(muv Test Prods, 1 9 pair.
25 6. with detachable bit,
ment Iron, 18 9.
per carton.
forme:r.

36, Stand. 10 6.
14 11. Multicor
Flax. 16, 2v. 8 v. or 12 v.a
196. 1a Iwr‘ 2% 6. Kilison 80 ma.
10L1d°d Miggel Mains Transforme:

Tyana.

Adcola Soldcting Iren
H(‘nlev s New Instru-

e )8 .w.g. solder. 5/-

. Cha ing Tans-

factory assembled.

TELE-KING cabinets with space for
recorder with or without doors, for i57,

rzdic or tape
167, or 177

. 6. omh H T (!}u/ Volts Ad;mtmcnt]l’dn 512 | yIEW MASTER cabincts, console or table,
5 G3v.Ha.bv.da We tappcd_’ v.. tully shieuded. 1
??;faap%"of‘ﬁh\a\'; s ai 18 6. 50 VST PwW.  3.SPEED Iii?j'czgﬁgm CABINET
vt S 07 &L o S
ﬁ;}])laﬂd}u\s:&mvfglx(m '1(“)(1(33131:“18}““’ e 1]0 3 W. wirewound LYNX CABINET.
l!l]}lﬂg\i:] 1o Make lec dacts.” 36, TV, Faults? 5/-. ARGUS CABINET.
‘t TV AI‘(\ lLEIIHIx}!(:S : . b(‘lllvw)m?‘(:{:::‘:»]): m(;UL‘m(l‘“nllm RADRIOGRAM, RADIO AND SFECIAL
nal Portab 2 6. The (\\ullnwou‘ Baok, " 5 -. CABINETS TO CUSTOMERS’ DESIGNS.

\\/ \Xo]]d Valve Manual,” 3.6+
Unit, 1'lans,” ‘.?,'6.

3400

s
5 ‘) 9 oil filed)

dor. N1IBKV.LE 2V KV., 10/~ 0r 13 KV, 10 -.
G b 17 kEV., 20 - (all T.C.C. Visconol).
é Eve, 7 - ’&(‘(‘I’L\T 5~ HVR2A, 4.6. 17'11 17 pin dv,
5 - 128C7 \D I‘x jode). 4 6, 6N7. 6 6. 6BWE, 7 6. 6AT6, 7 6. Aany,

maity move. moluding all available BVA types,

RIS ANTY ENES

M' ‘Coils \lux ]x(‘d “Osmor. Denco.
lor List or Quete.

Yost 6. upto - 1-upogl,16

fBrimar,” 3 - FIRARRED

- doz. .01, .1,

ne spindle Extensions with {in.
ers. 8k, . Alladin Formers and Coves, 7.

ormers. 1 8 vach

Weyvmouth,

8§ Lo £3. C.Q.D. wover £1).

and

001, 002,

Pancl Bush, 4in .1 10.

Wearite. 2 AR

RADIO SERVICING CQ. 82 504 IL LAl ROSD, RUGEY
FARLEING 5737 Neat (o Soulh ating Tobe Ntation .

Consult your local dealer or write

SOUNDMASTERTAPE RECORDERCABINETS

MINI-FOUR AND CRYSTAL DRIODE
at F4/- each, ‘ncluding postage.

Cases

0!
(DEPT. P.T.L)

JAMES TALLOX & SGNS LTD.

MANOR WGORKS,

MANOR RQAD

Telephene :  RUGBY 2070

LY@NS RADE@

TD.

3, GOLDHAWK ROAD, Bept. M.T.
SHEPHERDS BUSH, LONDON, W.12.

Felephone: SHEphcrds Bush 1729

RADR CONPROL jor Madel Ships, Boals
and Aweralt. An up te ‘z\m work profscly
yiustrated, 140 pages dealmg with theory
and construction, PRICE § 9, post paid.
BIGEE SOLTAGE VALVE HOBBRERNS,
15 pin British tvpe Copmnie.  PRICE 1 -
each. ine. postage or 2 lor 2 3.
CRIPVIPEEN.T  The complete set ol 19
valves as specificd ATl as new and guaran-
teed. PRICE 57 6 po=i brec.
ENTENSION SPEAKFRR, sStandard low
imnpeday Hn.oanoving oot speaker titted
M altractive camnet with polished walnut

‘e

Tinish.  Appros. ~ze §) x 80 v 4. Brand
new condition.  PRICE 35.-0 or cabncet
vuly 16 8

JOGRSE COBE TR Niv SETS. Valve
operated oncillator <o wlhich give a true
rew esentation of actual hstening condi-
tions. The circwe emplovs 2 valves ARPI2

(V123 with facihiy provided for selecting
-e dittcrently pivehad notes. All
vm qur

thro

ere on Uom panvi and

1,\~m morse kevs. The s
wooden  INSLrument  cases
dragram in hinged lid. Powcer requirements
are 60-120v. H.[.and 2v. 1. T, P'RICE 1 lud-

ng 5 “y CArTIage 4.6, (rptwnal
[ L.R. phones 5 3, Morse Keys 2 6.
Lary with ahcve.

iN of
ey ulation.
35 1Cr 3 CUr LOpY.

© Zelected
Plrase

ARG \l\‘s l!l'l,l.

send s

—TELEVISION COMPONENTS

always in stock for the
PT. LYNX, TELE-KING
PT SUPER-VISOR
THE E.E. TELEVISOR
AND VIEWMASTER

Yiewmaster wide angle conversion
instructions 3,6¢l. List available.

SOUND MA°TER md
CORONET FOUR

compcrent< also 1n stock

Scparate price lists available on request.

J. T. FILMER,

Maypole Estate, Bexley, Hent
- Tel. : Bexleyhecth 7267
¥

Television, Radio,

Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS
FOR QUOTATION

B. KOSKIE

(DEPT. E)
72-76 Leather Lane,
Holborn, ECT
Thone : CHAncery 6791]2

COVENTRY RA

DUNSTABLE ROAD,
LUTORN

Lujon 2677

189,

Tel:

COMPONENT SPECRALISTS
SINCE 1925 ’

All BV.A. and Tungsram  Valves
in Stock.
EDDYSTONE

CONMMUNICATION SETS AND
COMPONENTS
Short Wave Components Cataloguc
1/-, plus 3d. postage.
We arc preparing an catirely new
Components Catalegue 1954, which
will be interesting and helpful, ready

shortly.  Price 1/-.
Our No. I and No. 2 Circuits, 5 Valve
Superhet and 4 Watt Amplificr,

1/-, plus postage.
Special quotations on kits of parts
- or large orders.
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If you have any a':ﬁr(uln in obmamne cupp/rec write o . A

The ENGLISH l:LECl'RlC Company Limited,

‘ENGLISHE-;ECTRIC?.»-A

E*w;rv home constructor will appreciate English Electric’s unique C.R. Tubc“w

lﬂ"%“ww’“‘ A T B e Ay T

LS

i ]
Rs:condltlonmo Service. It means that when. your C.R. .T. ceases to work, you "“%&,
can, if it’s an ‘English Electric’ metal tube in physically sound condition, take it .. > 2
to your dealer and exchange it for a good as new and guaranteed one—for £12. qf“f'

e

A nice little saving of [10 for you.

*
#

3
¥
S w

Write to ‘Enghsh Electric’ for a complete specification of the T. 901A the finest
tube that any constructor can buy, and you have started saving money right away,

2

*The tube speczﬁed bv the deszoners af t/ze ¢ Tele-King’, < Magnatiew * and
¢ Super-Visor® cirauts and < Viewmaster® conversion circuit,

THE BRITISH MADE LONG- LIFE RECONDITIONABLE: TUBE

=
ES

. . e
Television Department, Queens  House, Kingsway, London, . W;C.2~
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