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CLEAR PICTURES

/4

n povt keceplion |

The models 63 and 63A have been
designed for maximum performance
in [ringe and difficult reception
areas. Since the reception of your
TV receiver is wholly dependent on
the efficiency of the aerial system,
the Acrialite features of greater.
gain, broader bandwidth ' and
sharper directivity are very worth-
while, There is every reason why
you should specify Aerialite for

'} Designers of television constructor

The solder for all .

HOME TELEVISION

CONSTRUCTOR SETS

sets know that the efficiency of
their equipment depends on the
solder used by the construcror—
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 5. W.G. 60/40 High
Tin Television and Radio Alloy,
The size 1 Carton contains 37 feet
of solder, costs 5/-.

Ersin Multicore Solder

In case of difficulty in obraining supplies, please write to :
) MULTICORE SOLDERS LTD,, d
WMELLIER HOUSE, ALBEMARLE STREET, LONDON. W.1 « RIGent 1413

Come to SMITH’'S of EDGWARE ROAD,
the friendly shop, for all radio components

We stock everything the constructor needs—our 25 years’
experience of handling radio parts and accessories enables
us to select the best of the regular lines and the more usefut
items from the surplus. markets in ‘—

Loudspeakers and Phones Valves and CR Tubes

Transiormers and Chokes Cabinets and Cases
Meters & Test Equipment Capacit i

your TV aerial if you wish to ensure

strong, clear and interference-free

pictures. The models 63 and 63A.
are priced at £11.15.0 and £12,5.0
respectively, complete with 10ft.

s and R ]
Pickups and Turntables
Switches and Dials
Metalwork and Bakelite
Bocks and Tools
Valveholders and Cans
Meta! Rectifiers

Coils and Formers
Plugs and Sockets
Aerials and Insulators
Motors and Generators
Wires and Cables
Panel Lights and Fuses

masts, lashings, etc. Models with
14ft. masts are available at 17/

extra. Acrialite are manufacturers

of a comprehensive range of TV

and radio aerials as well as coaxial

and R.F. cables.

CASTLE WORKS STALYBRIDGE CHESHIRE

Sleeving, Muts and Bolts, Tags, Clips, Grommets and
ail other bits and pieces.
NOTHI!NG TOO LARGE—
NOTHING TOO SMALL

Everything you need under ons roof—including ol the parts specified

for the '*Viewmaster,” ‘" EE.” and ' Easybuilt'' Home-

constructor Televisors, both London and Birmingham models.
{MNo catalogue available.)

H. L. SMITH & CO. LTD.
287/9 Edgware Road, London, W.2

Telephone : Paddington 5891
; . Hours 9 till & (Thursday, | o'clock) ~
Mear Edgware Road Stati M li and B

I}

i
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Television at 200 miles

NEW MODEL $C23 TV PRE-AMPS. ALL CHANNELS

High gain and low noise.

Customs built to the highest standards,

Ample bandwidth for good definition,

Ideal for the ** difficult *" fringe and ultra fringe areas.

Each pre-amp. supplied guaranteed to have been ' air tested "' and to have
received both vision and sound at 200 miles using a standard commercial
superhet, receiver.

Models SC22 and 5C23 have self-contained metal rectifier power supply,
2001250v. A.C.

12 months' guarantee,

Immediate delivery.

o0 & 08000

RETAIL PRICE LIST
(Trade enquiries invited)

S$C23, new model, £5. 5. 0. SC22, two-stage, £8, 10, 0,

SC21, two-stage, £6. 6. 0., requires power supply.
PG, Patt, Gen., £14. 0. 0.

5GI2, TV Sig. Gen., £6, 19. 6.

TELEVISION SIGNAL GENERATOR

@ Frequency range 40i70 Mics.

Calibration chart for all Television Channels. -

Modulation on sound and vision optional,

Sensitive meter fitted for use as grid dip oscillater,

Ideal for service engineer and experimenter,

Measures coil, aerial frequencies, etc.

The only one of its kind on the market,

Self-contained power supply, 200/250v. A.C.

12 months' guarantee.

Immediate delivery.

J. V. RADIO CO.

o sGi2
PLYMOUTH.

Tel. 4737.

84, EMBANKMENT ROAD,

Manufacturers of Television Equipment.

""@ ELECTRONIC TESTMETER

This instrument has been developed to meet the growing demand for an instrument
of laboratory sensitivity built in a robust and portable form, for use in conjunction
with electronic and other apparatus where 1t is imperative that the Instrument should
present g negligible loading factor upon the circuit under test, !
The instrument consists basically of a balanced bridege voltmeter. It incorporates
many unigue features and a wide set of ranges =0 that in operation it is as simple to
use as a normal multi-range testmeter.,

The Instrument gives 56 ranges of readings as follows \—

D.C. VOLTS : 2.5mV. to 250¥. (lnput
Resistance 11.0 megohms.)
25mY. to 10,000V, (lnput Resistance
110.0 mtthms,)

D.C. CURRENT : 0.25xA. to | Amp.
{250m¥. drop on all ranges.)

A.C. VOLTS : 0.1V, to 2,500¥. R.M.5,
up to 2 Mels. With diode probe
external 0.1V. ro 250V. R.M.S,

Useful measurements can be made
up to 200 Mcis, the applied voltag;
% ]I;eing limited ta 100Y. above
cls.

A.C. OUTPUT POWER: 5 mW
to 5 watts in 6 different load resis:.
ances from 5 to 5000 ohms,

DECIBLES : —I0db. to -+ 20db.
CAPACITANCE : .0001 uF. to 50uF.
RESISTANCE : 0.2 ohm to |0 megohms.

INSULATION : 0.1 megohm to 1,000
megohms.

The instrument i8 quickly set up for any of the various tests bo be undertaken, & single

range selector switch auto

cally removing from the circult any voltages and controls

which are not required for the test in question.

Write for fully descriptive pamphlet,
Sals Proprietors and Manufacturers <

The instrument operates on
A.C. mains, 100-i30V. and 200-260V.,
50-60 cls.

Fhe AUTOMATIC COIL WINDER & ELECTRICAL EQ
WINDER HOUSE- DOUGLAS STREET - LONDON * S.W.1

Telephone: VICTORIA 3404

£40 Size : 12%ins, x 9ins, x Slins.
Weighet @ [241bs.

See us at the RADIO SHOW

EARL'S COURT, Stand No.
LONDON
Aug. 29-Sept. 8 9

UIPMENT CO.L1D.
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CONDENSERS

The abbreviated - ranges of tweo
popular types given here are repre-
sentative of the wide variety of T.C.C.
Condensers available.

“VISCONOL CATHODRAY " CONDEMSERS
Cap. Range: “0005mfd. to | mfd.
Voltage Range: 750 to 25,000 at 60°C.

Cap. Max. Wie. Dimens. (Overall}
in uF. at 60°C, - Length Dia.

Type Mo.

- | -o00s 25,000 5iin. | §in. | CP.57.HOO

001 6,000 2% in. g in. CP.55.Q0
001 12,500 3 in. I dain. CP.56.VO
Wl * 6,000 3 in. | gain. CP.56.Q0
‘1 7,000 6} in. .2 in, CP.58.Q0
‘25 5,000 5% in. 2% in. CP.59.MO

SUPER TROPICAL MINIATURE " METALMITES "
(in Aluminium Tubes)

Capacity

Wkg. Yolts D.C. | Dimensions | T
uF .| Lengen| Dia, |

at71°C. | at 100°C. | Lengeh | Dia. |

0002 | 500 | 350 | fin | 2in. | CPIMOS

QoS | 50 | 30 | g | 7 in | CelloS
200

‘001 350 in. |.'2 in. | CPIION
002 350 200 fin. *22in. | CPIIIN
005 200 120 fin. “Lin. | CPIIIH
"0l 350 200 gin. “34in. | CPII3N

“THE TELEGRAPH CONDENSER CO. LTD.:
Radio Division : North Acton, London, W.3. Tel: Acorn 0061

Come and see us at the Radio Show. You’ll find 4
co M E us at Stand 60, ready to welcome old friends and
® ®® new. (If this is not possible, we shall be happy to
send you descriptive literature on any of our
. products in which you may be interested).
SEE N See the complete range of Stentorian extension
. speakers and chassis units and other famous
: Whiteley components.
H E AR ; Hear the celebrated Concentric- Duplex High
e o o Fidelity Reproducer, combining exceptionally

high quality with great power handling capacity.

See and hear the “ VIEW MASTER—the Television set that anyone can build

' lenlarian *==on s,
EXTENSION SPEAKERS

WHITELEY ELECTRICAL RADIO CO. LTD « MANSFIELD « NOTTS
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Televiews

897,000 Television Licences

T the end of June, 1951, 897,000 television
licences had been issued. When this journal
was launched in April, 1950, there were

283,500 telgvision licences, so in the space of 15
mionths noqhgs than 611,500 people have purchased
television receivers. This is an indication of the
rapidly growing interest in television. Approximately
12,459,800 broadcast receiving licences had been
issued up to the end of June, 1951, That figure
includes the television licences, so approximately
one licence holder in 14 is also a television viewer.

At the present rate of accretion, in five years the
ratio will probably be one in two, and in ten years,
presuming that the erection of other television
transmitters proceeds according to plan, it is possible
that 90 per cent. of the licences will include television
licences. :

The Government's White Paper on the Beveridge
Report indicates their policy in relation to its recom-
mendations, The Government in principle approves
of most of these, including that the B.B.C. monopoly
should be continued. The Paper states that it is
impracticable at the present stage to reach any
definite conclusions on the problem of television for
public showing, but generally the plans for the
development of television are approved.

It is worth reminding readers here that when
installing television sets they should not wait until
their 20s, sound licences have expired but should
purchase without delay a £2 television licence which
also includes sound reception.

A rebate on the unexpired portion of the sound
licence should be claimed from the Post Office.

HOLME MOSS

AS we go-to press we learn that the official

opening of the Holme Moss transmitter
will take place on October 12th. Preliminary
tests have given some phenomenal results, and satis-
factory reception has been recorded from districts
far beyond the calculated fringe area.

The greater coverage of the new transmitters may
have far-reaching results on the design of receivers
and transmitters. It may even become possible to
produce satisfactory receivers with fewer valves.

TELEVISION IN COAST AREAS
GOOD reception is predicted for North Wales
coast areas including Colwyn Bay and Llan-
dudno and district when Holme Moss in the Pennines
is opened. It is stated that a test signal received on a
standard set without pre-ampllﬁcatlon gave a picture
of sufficient brilliance to be viewed in broad daylight
with the contrast control at its minimum position.
Llandudno is, of course, beyond the estimated
coverage of Holme Moss. Perhaps this is because the
signal has not to traverse high land.
The results in general are superior even to those
obtained from Sutton Coldfield, in spite of the lower
power used in the tests.

TELEVISION IN N.E.

THERE have been strong protests against the

decision to cease work on Pontop Pike, and the
Stanley U.D.C., at a recent meeting, voiced a vigor-
eus protest and decided to raise opposition in
Parliament through their M.P.

The B.B.C. has been unfairly blamed for this
decision which has nothing to do with them. The
rearmament programme, and the need to divert raw
materials to the manufacture of munitions, was
responsible for the decision made by the Economic
Advisers to the Treasury, who said that apart from
the raw materials position the opening up of Pontop
Pike would create a demand for television receivers
and hence for raw materials for building them which
could not be supplied under present conditions of
material shortage. This decision may, however, be
set aside. .

The Postmaster-General has already stated that
three new high-power television transmitting stations,
including that at Wenlow, are to be completed, and
this is running contrary to the recommendations of
the Select Committee on Estimates. The P.M.G.
also announced that the construction of the five
low-power stations will be postponed in accordance
with the Committee’s recommendations. The Wen-
low station, which was to be completed in 1952,
will serve a population of 3,590,000 people. Perhaps
if there is a general clection this decision may be
similarly reversed—F. J. C.
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A Combined Television- broadczm‘
Recerver—3

A 21-valve Circuit with Single Power Pack
By 8. A. KNIGHT

HE tube used in the original receiver was the

Mullard MW 31-18. The triode tubes require

a stronger magnetizing field than the tetrode

types to obtain correct focus, but magnets suitable for
both types are readily available. )

A suggested mounting for the tube is shown in Fig. 9
where provision is made for its fixing above the main
chassis. Some aluminium or brass angle is useful here
for the side supports. The sketch is self explanatory and
can be readily modified by the constructor to suit his
particular tube. This sort of mounting is useful because
all leads to the tube base and scanning coils are kept at
minimum length, and the e.h.t. lead can pass freely
across to the tube side connection from Cgse. The
assembly must, of course, be very rigid, and impose no
strain on the actual tube neck or bulb.

Alignment

The alignment of this receiver is critical and a signal
generator of good accuracy must be considered essential.
The following procedure should be carried out with the
receiver fully operative (with regard to the correct valve
voltages as given in Table 2), although the C.R. tube
need not be in circuit. The scanning coils should be
wired up, however, to'load Vy; and Vy, appropriately.
It is assumed hereafter that the voltages are normal and
that there is no gross fault in the receiver,

1. Broadcast receiver. Switch the receiver to long
waves, set the tuning gang to somewhere about 2,000
metres and advance the volume control to near maxi-
mum. Connect an A.C. voltmeter (about 10 volts range)
in parallel with the speech coil of the loudspeaker to
work as an output indicator. With a modulated signal,
of course, maximum audible output may be used as
an indication, but the meter is recommended, particularly
for television sound alignment.

Inject a modulated 465 ke/s signal to the grid of Vi3
and peak the trimmers (or cores) of TR, for maximum
sound output. Transfer the signal to the grid of Vy,
and peak the trimmers (or cores) of TR, similarly,

reducing the signal input as necessary. Without moving
Roa

I wa
tag strip
end tag earthed.

from Ws

Earth

point X

Fig. 7.—Layout of LF. stage in the vision receiver.

Actually this shows Vis l';u:t all three stages are very
simi

the input from V,, grid, recheck the settings of TR,.
Seal the trimmers (or cores) of both LF. transformers.

Transfer the signal to the broadcast aerial terminals
through a standard dummy aerial. Set the main tuning
dial to 300 ke/s exactly. Inject a 300 kcfs signal and
adjust Ty and T, for maximum sound output. Set
the tuning dial to 100 kc/fs exactly, inject 100 kc/s signal
and adjust P; for maximum sound output. Now return
the dial and the generator to 300 kc/s and readjust Ty
and T, as before.

Switch the receiver to medium waves, set the dial and
the generator to 1,500 kcfs exactly and adjust T, and
T, in that order for maximum sound output. Set the
dial and the generator to 500 kc/s exactly and adjust Py
for maximum sound output. Now return the dial and
the generator to 1,500 kcfs and readjust T, and T, as
before. This completes the broadcast alignment and this
section of the receiver may now be checked on actual
signals, It might be advisable slight!y to readjust the
oscillator trimmers to bring the known stations and the
dial markings exactly into coincidence. The L.F. trans-
formers must not be touched again.

2. TV-sound receiver. Before alipnment is begun,

HT Line

5 way
tag strip,
centre tag ——_
earthed

Fig. 8.—Layout of the mixer stage.

the dust cores should be “stiffened*’ in their formers
by inserting a piece of rubber band alongside them as
they are screwed in, or, alternately, they should be well
smeared with Plasticine and then screwed home. A
trimming tool is used that will penetrate into the former
holes ; this must be non-metallic, and a piece of suitably
shaped ebonite rod is suitable.

Switch the receiver to TV, leaving the sound output
indicator and the volume control setting as before.
Inject a large 10 Mc/s signal at the grid of V5 and adjust
the cores of Ly for maximum sound output. This
transformer is unscreened and the tuning is very sharp.
It must be set precisely. Transfer the generator to the
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grid of V;and tune L;; core for maximum sound output ;
toe tuning here is rather less sharp. Reclieck the scttings

of L;»;. This completes the TV-sound alignment
for the moment. Do not seal the cores for the time
being.

3. TV-vision receiver. Connect a 0-1 mA. meter in
the earthv end of R,; and shunt directly with a 0.001 uF.
condenser. ~ Set the contrast control near maximum.
Remove V.

laject a farge 10 Mcjs signal to the grid of Vg and
adjust sound-trap L,y for minimum output. The setting
is very sharp and must be set exactly. Alter generator
output to 11.75 Mc/s and adjust L;y for maximum
output.  This setting will be very flat. Transfer the
generator to the grid of Vy, set it to 10 Mc/s and with a
Large output adjust sound-trap Ly, for minimum output.
Recheck the setting of Ly,  Alter the generator to
10,6 Mc/s and adjust Ly for maximum output. Transfer
the generator to the grid of Vand with it set to 13 Mc/s,
adjust Ly for maximum output,

Now insert V, but short out the oscillator coil L,

Focus magnet and
rear tube support

Tube clamping ring
Felt-lipec

Main
chassis

Fig. 9.—Details of the tube mounting.

with a very short length of. wire. Connect the gencrator
to the grid of V, (mixer half), set it to 10 Mcfs and
adjust L; (upper core) for maximum output on the
sound meter or speaker. Now recheck the cores of Ly
and L5 and then seal carefully with polystyrene
varnish or Durofix, etc. Alter the generator to 10.8 Mc/s
and tune L; (lower core) for maximum output on the
vision meter. ) )

Remove the short circuit from the oscillator coil,
set VC; to balf capacity, and inject a 41.5 Mc/s signal
(58.25 Mgc/s for Birmingham) to the grid of V;. Adjust
the core of L, for maximum sonnd output. Seal the
core. Now set the generator to 43 Mc/s (60.25 Mc/s
for Birmingham) and adjust L: for maximum vision
output. Transfer the generator to the input socket, set
it to 45 Mc/s (61.75 Mgc/s for Birmingham) and adjust
L. for maximum vision output. Seal all cores carefully.
This completes the alignment of the receiver.

On an actual signal it will almost certainly be necessary
to reset VC;, but this must be so tuned that the sound
outpit is at maximum. The vision response curve will
then be correctly set for lower sideband reception, and
the vision signal will be one-ha!f of maximum.

On initial signal tests, put the vision interference
suppressor VR, out of action by setting the slider at
the earthy end of the track. Work with contrast and

volume at maximum positions and adjust VC; for

maximum sound as dbove, reducing volume as necessaryv.
Brightness in conjunction with contrast, line and frame-
holds and focus should be set to enable some sort of
picture to be received. 1f this is reversed or laterally

_inverted, change over the appropriate deflector coil

connections. Then set width and height controls, in
conjunction with the line and frame Linearity controls,
to ‘give a correctly sized picture within the mask area.

TABLE OF VARIABLE RESISTORS

VR, —2K2 VR—2K2

VR, 2K VR—IM®

VR, —SO0K2 VR, —100K2

VR,—25K0Q VR,—IM2

VR,—2002 VR, —100K2
- VR;—.5M2

If interference is experienced from cars, advance VR,
until the blobs disappear to pin-point size, but not enough
to take the highlights out of the picture ; this contro!
must nol be abused or picture definition will suffer
badly.

This receiver has a good range, but for very great
distances an external pre-amplifier of conventional
design might wzll be employed.

VOLTAGE TABLE

This table gives an indication of the voltages to be
sxpected on various valve electrodes. They are taken
with the receiver switched to Television, synchronised
and contrasted at the lowest satting to produce a satis-
factory picture. Meter uscd on highest ranges practicable,
resistance 1,0002 per volt. All readings with chassis
negative.

In a duplicated receiver, rcasonable voltage tolerance
of 5§ per cent. on those given must be allowed. It is
better that voltage differences should be on the low
side if at all,

TABLE 2 "
Valve Anode Screen Cathode
v, 210 260 2
V.* 140 — 5
v, 240 160 26
Vy 200 220 2t0 8
Vs 200 220 2.2
Vs 200 220 19
Vy 190 250 s
Vs 230 60 -—
Vi 30 270 =
Vut — 280 10

. 3 (across R;g)

Vi 260 250
Vi 160 . 260 -
Vo 250 80 9.5
Vis 240 | 80 23
Viz 50 40 2
Vis 240 260 75

* This is the miver anodz voltage. No oscillator anode voltage
can normally be taken because oscillations cease when a meler
is connected.

t No attempt must be madz 10 measure this anode voltage

“with a normal meter.

3 This is mzasured with receiver switched to 'Broadcasfrwep-
tion. 5 e d .
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Industrial Television Equipment

TV as a Versatile Aid to Science, Industry and Education
By F. B. HICKMAN

O the average viewer, used to settling. down to his
nightly ration of drama, yariely or films, tele-
vision begins and ends with the fare provided

by the B.B.C. Already, however, television equipment '

and technique are being used in industry for a wide variety
of applications and in research work for extending human
sight far beyond its normal limits. Some of these experi-
mental uses of television equipment may seem so far
from B.B.C. practice that the average viewer may be
forgiven if he does not recognise the art. Some
details of such applications are given in the following
paragraphs.

Typical television applications in industry are to be
found wherever the most useful point of observation of a
certain process or experiment is too dangerous, inacces-
sible or uncomfortable for a human observer. Great heat
and noxious fumes such as may be generated in chemical
processes often preclude the presence of a human
observer but have little effect on the operation of a TV
camera. Processes involving harmful radioactive materials
may be successfully watched by a TV camera. The famous
Bikini tests are perhaps the best known use of remote
TV observation of atomic reactions. In coal mining
industrial television equipment has been used to permit
remote control of cutting machines in difficult seams.
The motor-car and aeroplane industries have used
television cameras during tests to observe the reaction of
vital components from normally inaccessible or dangerous
points of vantage.

Emitron, the Image Orthicon, etc. One of the ways
in which these tubes differ from each other is in
their rendering of colour values and in this they -
also differ to a greater or lesser degree from the
human eye. The image orthicon tube, for instance, can
readily be made highly sensitive to infra-red radiation
which, of course, is nct visible to the unaided human
eye. This is the property which has proved of great value
in the combustion experiments. Using an image orthicon
camera to view a heated steel plate it was found that
distinctive colouration was visible on the received image
long before any red colouring could be detected directly
by the naked eye. It was found possible to calibrate the
grey tone scale of the image from such a camera so as to
provide a continuous evaluation of the performance of
the jet engine.

Hosp!tals

In addition to its use in industrial applications tele-
vision equipment has been used with conspicuous success
in hospitals. A television camera suspended directly
over an operating table provides a detailed and intimate
view of the operation and makes the surgeon’s technique
visible with clarity and ease to each one ol a large number
of observers at a remote point. In biology and ailied
sciences the use of a television camera combined with an
optical microscope makes it possible for a large group of
students to watch simultaneously the details on a micro-
slide. )

Temperature Recording

A television camera has
been used as a kind of
temperature recording device
in the qualitative evalua-
tion of combustion effici-
ency of jet aircraft engines.
The reader is probably
already aware that a tele-
vision camera consists
essentially of an clectronic
camera tube together with
the necessary amplifying
equipment, time bases and
deflection circuits for pro-
ducing the desired electrical
signal. The camera tube is
a light-sensitive device and
has the property of con-
verting a visual signal,
formed on its screen by a
conventional optical lens
system, into an electrical
signal.  Various types of
camera tubes, each with
own characteristic
properties and modes of
operation, are in use by

the B.B.C. and others, and
go by such names as the
Iconoscope, the Super

A typical Medical Television set-up, consisting of microscope and scanner capable
of magnifying living tissues up to 25,000 times.
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Most of these industrial oy educational applications
of television equipment can be undertaken using standard
camera units and associated equipment such as is
normally used by the B.B.C. This type of equipment is,
however, needlessly elaborate, expensive and bulky and
a very compact and simple closed-circuit system has
recently been developed.in the United States especially
for industrial applications. The complete equipment
consists of two units only—a television camera roughly
the size of a 16 mm. cine-camera and a control and
monitor unit which is the size of a large suitcase. The
camera tube itself is known as a Vidicon tube. Only
Lin, in diameter and 6in. long, it operates on the principle
of photoconductivity in contrast to the photoemissive
action of normal camera tubes. The Vidicon possesses
great simplicity of construction and operation, and is
capable of extremely high orders of light sensitivity
and resolution. Such a compact camera unit lends itsellf
admirably to the development of a stereoscopic system
which for many industrial applications ingreases its
vsefulness enormously. It is also anticipated that this
equipment could readily be adapted to produce colour
pictures, - . .

Bigger Pictures

One of the constant cries of the television viewing
public is for bigger and bigger pictures. Pre-war the
usual size of picture screen was 9in., nowadays 12in.
is thought rather small and one well-known manu-
facturer has just introduced to the British market a
16in. tube. In the U.S.A. 17in. and 19in. tubes are
already available and 22, 24 and even 28in. tubes are
being developed.

A recent article suggested that we ought not to be
satisfied until we could obtain in our own home an
image showing all of Mr. Leslic Mitchell's 6ft, and so
many inches life size !

Whilst not necessarily subscribing to this view the
author would point out that with the development
of theatre television it will be necessary to produce
images which may be as big as 200t. by 15ft. Pictures
of such dimensions have been demonstrated in theatres
both in this country and in the U.5.A. Two methods of
producing the enlarged image for the cinema screen are
at present in development by various companies. They
are the so-called ** direct projection ™ and ** intermediate
film ** methods. Each method has its own special merits
and advantages and considerable work_is being done to
prove which system is most practical for any given
project. In the intermediate film method the television
signal is received at the theatre on a receiver comparable
with that used in the home and the image formed on the
picture tube is photographed on to special motion picture
tilm. This film can, if necessary, be developed and printed
extremely quickly and the resultant images projected
through the normal sound film projectors with a total
delay of a few minutes only. If required, of course, the
film mayv be processed in a normal manner and the pro-
gramime material stored until a convenient time for
projection. In the direct projection system, however,
as the name supgests, the picture is produced on the
theatre screen immediately it is received. In place of the
conventional picture tube, such equipment uses a high
intensity projection system, similar in general principle
to the household projection receivers. In the theatre
equipment the actual picture tube may be only 5in.
diameter but it may employ final anode voltages of up
to 80,000 volts, so that a small but exceedingly brilliant
image is formed. This is then enlarged by a reflective
optical system comprising a spherical mirror and a

correcting lens. There are many difficulties, operational.
political and financial, to be overcome before theatre
TY can becowme an accepted part of a film-goer's fare, but
there is little doubt that technically acceptable pictures
are already possible.

Standardisation B

One of the major obstacles to the adoption of universal
international television standards has been the fact that
invariably a television system is designed for operation
from the mains voltage and frequency peculiar to
a particular country. Mains voltages throughout the
world vary from 100-250 and the supply frequency may
be anything between 25 and 100 cycles per second. A
considerable step towards solving this problem has
recently been taken by the introduction of a non-synchro-
nous receiver:

The receiver recently demonstrated will operate from
any mains supply between 110 and 240 volt and on anv
{requency between 40 and 60 cycles per second. The
power supply at the receiver need not be the same as
that at the transmiiter. The receiver can also operate on
the American system of 325 lines 60 frames per second or
the proposed standard European system of 625 lines
50 frames or on any other system. Such a receiver would,
of course, represent a major step towards the establish-
ment of international TV standards and facilitate
the interchange _of programmes between different
countries.

Another significant extension of television technique
has recently been demonstrated in the U.S.A. where a
television eye has been combined with a light microscope.
The new technique of televised microscopy gives promise
of a vast extension in the range, power and versatility
of the microscope. By the use of interchangeable camera
tubes made sensitive to specific wavelengths of light it is
possible to obtain sharper contrast than has been possible
before by conventional optical methods. The television
microscope combination has the immense advantages
of making possible the study of living cells at considerable
magnifications which could formerly have been watched
only by motion picture photography. It is expected that
this equipment, which so far has been mainly used in
biological studies, will be of great importance in medicine,
chemistry, geology and physics.

The above are but a few of the instances in which
television equipment and technique are being applied at
present. Undoubtedly, as more equipment becomes
available and as development of the technique proceeds,
more and more methods will be found of using industrial
television. The art is at present in its infancy, but that it
will rapidly attain a lusty manhood cannot be doubted.

Sr we

Practical Wire'ess

THE current issue of Practical Wireless, now

onsale, 1s, from all newsagents, contains,
in addition to a report of the radio equipment
which is to be seen at the Radio Show, a
constructional article on Modifying the
SCRS593 ; A Two-valve Short-wave Receiver ;
A Utility Tesler ; and an Auxiliary Receiver.
Other articles deal with such subjects as
Overhauling Your Aerial; Crystal Diode
Receivers, the See-saw Amplifier and Rece-
tance Valves.
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SERVICING TELEVISION RECEIVERS—NEW SERIES

1—VIDOR RECEIVER

I(London Long
and CN.4209
(Birmingham Long Range)

Models CN.4206 (London); CN.4208
Range); CN.4207  (Birmingham);

O obtain the best results frem any .equipment,

whether it be mechanical or electrical, it is

first necessary to understand the principle of
operation. When this is clearly understood, the possi-
bilities and limitations of the equipment can be more
readily assessed. [t is for this reason the following
description of these receivers is given.

To facilitate production they are all manufactured
to one basic design, and the same circuit therefore
covers the whole range. Tt will be appreciated, however,
that the aerial, H.F. and oscillator coils in the London
and Birmingham receivers will differ ; also, due to the
higher frequency at which they operate, it was found
necessary to reduce the value of C3 in the second channel
rejector circuit of the Birmingham models. They
are, of course, superheterodyne receivers and conform
to modern practice by operating on a single sideband,
the vision L.F. centre frequency being 9.7 Mc/s and
the sound I.F. being 6.25 Mcfs. Actual alignment infor-
mation will not be given as it is most unlikely that the
tuned circuits will give trouble. The iron dust cores and
trimmers are sealed during manufacture ; readers are
therefore advised not to interfere with their settings.

- Vision and Sound Circuits
The aerial is correctly matched into the grid circuit
of the R.F. amplifier V1 by means of the coils L1A,
L1B. LI1B and C3 constitute a second channel rejector
circuit tuned for minimum gain at 26.5 Mc/s on the
(CN.4206 and 4208 and at 45 Mc/s on the CN.4208 and
4209. The gain of V1 can be varied at the socket panel
Jocated at rear left corner of chassis. This plug may
be inserted in three positions which effectively alters the
value of the cathode resistance of V1.

The amplified signal developed across the single
tuned circuit L3A is applied to the grid of the mixer
V2 where it is mixed with the output from the Colpitts
oscillator V13.

The vision I.F. signal developed across the single
tuned circuit L4 is transferred to the grid of the first
vision LF. amplifier V3. The gain of V2 and V3 (con-
trast) is varied simultaneously by means of a poten-
tiometer common to both cathode circuits. To improve
sound sensitivity and oscillator stability this circuit
was modified in later receivers and now controls the
first vision L.F. valve V3 .only. See Fig. 2.

The amplified vision L.F. signal developed across the
single tuned circuit L5 appears at the grid of the second
vision LF. amplifier V4. A parallel tuned circuit L6, C18-
connected in the cathode lead of V4 provides rejection
of the unwanted sound I.F. signals. The amplified I.F.,
signal is developed across the single tuned circuit LTA
and applied to the second detector (half V5). L7B
and C22 provide further sound rejection. The video
signal produced is applied to the grid of the video
amplifier V6, L8 providing the LF. filtering. The bias
for V6 is developed across R29 by the cathode currents
from V4, ¥§, .and V14

- developed across R26

The ,gmpliﬁed video signal.

is transferred to the
cathode of the C.R.T.
VIi7. L9 provides
high frequency com-
pensation.  R30 and
R31 form a D.C.
potentiometer to re-
tain sufficient poten-
tial between the first
anode and the
cathode of the C.R.T.
and to limit the volt-
age between cathode

and heater to a safe
value, C28 is a by- General appearance of all the

models described here.
pass condenser for

video frequency. R27 and C26 provide correction of

the D.C. component. It is important that the time

constants C25, R29, C26, R27 and C28, R31 should

be equal. The second diode of V35 is used as a

vision noise limiter and limits the interference pulses -
to peak white when the vision noise limiter control is

set correctly.

The sound LF. signal is transferred to the grid of the
sound I.F. amplifier V14 by the sound LF. transformer
L15. C12 connected in parallel with the primary of
L15 provides rejection of the oscillator voltage in the
vision channel. The amplified sound I.F. signal developed
across the single tuned circuit L16A is transferred to
the sound second detector (half V15). L16B provides
filtering of the unwanted sound LF. components.
Sound volume is controlled by the diode load poten-
tiometer R77 and the signal then passes through the
series diode noise limiter (half V15) which ceases to
conduct on interference pulses owing to the time con-
stant C61, R79. The signal is amplified by the triode
section of V16 which operates as an L.F. amplifier
and is then passed on to the grid of the pentode section
of V16 which is the sound output stage. The anode
of this stage is connected to the sound output transformer
L17. The circuit R91, C65 with plug and socket at
front middle/left of chassis provides negative feed-
back to the sound output stage on normal range
receivers.

Sync Separator and Time Bases

The video signal appearing at the grid of the svne
separator V7 is positive going on the sync pulses.
The grid current develops a bias across R33 which
drives V7 beyond cut-off except for the duration of sync
pulses. The amplified line sync pulses are developed
across R34 and applied to the grid of the triode section of
V8 which clips the tips of the pulses. The positive
pulses produced at the anode of the triode lock the
blocking oscillator (pentode section of V8) when the
‘*“ horizontal hold*’ control R44 is set to the correct
line frequency. Picture width may be adjusted by
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R43, This varies the H.T. to the pentode section of V8
and the amount of *“ drive’ to V9. R47 provides a.
larze negative pip at the end of the line scan which
increases E.H.T. and serves to keep it constant with
variation of drive. Horizontal linearity is varied by
adjusting R49. It should be noted that the values
C37 and R4B are small and provide part of the
linearity correction circuit in conjunction with feed-
back from the line coils via C40. The high voltage
aopearing on the anode of V9 during the flyback period
is auto-transformed to provide E.H.T., V10 being the
hizh voltage rectifier wired to tagboard inside L11
screening can. The heater of VIO is supplied by a
»-e‘.oudar_'. winding on the line output transformer
LIt

E.H.T. smoothing is effected by the aquadag coating
on the C.R.T. which is connected to the chassis. RS53
and R34 are bleeder resistors across the E.H.T. supply.

. The sync pulses developed across R37 in the screen
circuit of V7 are partially differentiated by C31, R36.
Owing to the longer duration of the frame synchronising
pulses and choice of C31, R36, a positive pip appears
at the grid of the soft valve frame scanning generator
V11 at the end of each frame pulse, which is much
greater than those which follow the line sync pulses.
The first of these positive frame pulses lock the fre-
quency of the generator to that of the transmitter when
the vertical hold control RS58 is set correctly. VIl
supplies a voltage of saw-tooth wave-form to the grid
of the vertical scanning amplifier V12. Picture height
may be varied by negative feedback from R66. The
anode of V11 is connected to the primary of the frame
output transformer L13 and circulates a current of.
saw-tooth wave-form through the frame coils of the
deflector yoke L12.

Preset Controls

These are accessible when the back is removed.
(1) R.F. Sensitivity

The setting of the R.F. sensxtwuy plug is dependent
on the distance of the receiver from the transmitier.
The three positions correspend to distant, intermediate
and local reception. The correct position is that which
centralises the operation of the contrast control. In the
case of CN.4208 and CN.4209 receivers, the plug should
be left in the ** distant ** position,
(2) Frame Linearity

This is also situated at rear of chassis and should be.

a_ adjusted in conjunction with the height control at front

of cabinet behind panel.
(3) Line Linearity

This is situated at rear of chassis and should be
adjusted in conjunction with the width control at front
of cabinet behind panel. Set at best horizontal linearity.
(4) Focus and Picture Position

This is located at rear of C.R.T. Adjustment of the
lever will correct for small degrees of defocusing. For
greater adjustment of focus and for centralising picture
set lever in upright position. Centralise picture by
means of thumb-screws and adjust focus roughly by
equal movement of all three screws in the same direction.
Adjust lever for best definition.
(5) Audio Sensitivity .

This should remain in ** normal ** position for CN.4206
and CM.4207 receivers, and in * high position for
CN.4208 and CN.4209 receivers.

To remove chassis from cabinet :

Disconnect set entirely from the mains supply. This
is important, as the metal chassis is connected to one
side of the mains and may be live: Remove card back.

Set at best vertical linearity.

Power Supply
This uses a transformer with
two heater windings. The mains

Rz é Rz

=

supply  is auto-transformed to
350 volts and is rectified by VI8
with the two diodes in parallel.
R89, R90 limit the peak cathode
current of V18 to a 'safe value.

tzg

C68 is the reservoir condenser and
L8, C67 constitute the hum filter.
As one side of the mains is con-
nected to the chassis when the set
is switched on, the usual precau-
tions for “live chassis’’ receivers
must be taken during servicing.
Mo external apparatus or earth
stould be connected directly to the
chassis.

Auxiliary Controls

These are situated behind the
panel belween the volume and
brilliznce control and at rear of
chassis. They are normally set up
during installation and can be

Aerial f-,r,q

L L

ol

adjusted by rotating. by hand or
screwdriver.  The contrast control
may require variation from time to
time to obtain the best quality
picture, but the remaining three
controls should only be adjusted

Ra

when vou have ascertained that it
is the receiver at faull and not the
transmitter.

Fig. 2.—R.F. stages showing sensitivity and contrast confrols;
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Unscrew two fixing bolts at rear feet of chassis. Pull
out speaker plug from socket of chassis. Remove plug
from C.R.T. cradle, also socket from C.R.T. base.
Release cable from support clip on C.R.T. cradle.
Remove anode lead from C.R.T. Remove two 4 B.A.
nuts at rear of control panel and two large knobs at
front of cabinet. Withdraw chassis and control panel.
The C.R.T. cradle may be removed complete with tube
by undoing four fixing bolts (two on either side of
C.R.T.). The speaker may also be removed by releasing
tour fixing nuts. The complete receiver may then be
conveniently re-assembled on the bench.
Precautions
1 available a one-to-one mains transformer of suitable
voltage and about 200 watts should be used to isolate
- set completely from the mains supply. I this cannot
be obtained, it is essential that the mains lead be wired
to the plug to connect the chassis to the earthy side of
the mains supply. On ne account should the set be
counected to the mains until one of these precautions:
has been taken.
It is not anticipated that the video and sound R.F. and

“ LF. circuits will require attention, and in cases where
they do it will be found more often than not that any
defect in these parts of the receiver can be traced to

Volume

Vertical  wigth  Hewght

Hold \

faulty valves by the same procedure that would be
followed when fault tracing in a normal broadcast
receiver, always bearing in mind that the frequencies
encountered in television receivers are somewhat higher
than those dealt with by the domestic broadcast
receivers.

Fanlts which can develop in the time base circuits,
however. can be elusive unless the reader is well
acquainted with this type of circuit. There is one
advantage here, though, and that is the fact that the
cathode-ray tube serves as a very good indicator, and
by studying this it is possible to decide in which circuit
the trouble is located. Some typical faults and suggested
methods of tracing them are given below They cannot
be truly comprehensive, of course, but should be of
assistance in identifying defects in these parts of the
receiver.

Fault. - Procedure.

No raster Check C.R.T. and connections to it.
Check LI1 for s/c turns or oc
windings (primary 190 ohms,
secondary 3 ohms); if turns have
shorted, it will usually be indicated
by the fact that the wax has run
from the transformer. Check V10

Horizontal  Brightness
Hold

Narmal

High
Audio Sensitivity
Contro/

Distant

Locs!  iIntermedliste

RF Sensitivity
Contro/

L Limibe-
3,—Layont of fthe chassis and controls,

Mains

Vision Horiz  Vertical - vVoits
Fuses

Noise Linesrity Linearity Sefec
Pane!
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Fault. Procedure.

(EYS51D), V9 (EL3B), V8 (ECL80).
Check LI0 (primary 60 ohms,
secondary 27 ohms).

Check line deflector coils L12 (9
ohms), L11, V9 (EL38), LI10, and
V8 (ECL80) in that order.

Check the frame deflector coils L12
(8.5 ohms). Frame output trans-
former L23 (primary 1,000 ohms,
secondary 6.5 ohms), V12 (EL41),
VI (T41).

No line scan ..

No frame scan ,.

: ’ * Procedure. .
Check LI1 for s/c turns, V8 (EL3R).
Verify setting of line hold control
(R42) and horizontal linearity
control (R49). )
Check frame output transformer
L13 for s/c turms, VI2 (EL4l),
V11 (T41) and C43. Check frame

- hold control (R58), frame linearity

Fault.

Fold-over on left-
hand side wof.
picture

Fold-over at ldia .
- of picture

control  (R62), picture height
control (R6G) and verify their
seitings.

Wolr Cub Suppréssors

OLF ELECTRIC TOOLS, LTD., the manu-
facturers of portable electric tools, announce
the introduction of ** Suratel ™" suppressors for

‘the Wolf Cub home constructor drill and for both radio
and television. Both suppressors are the successful
result of prolonged experiment and research work in
close collaboration with G.P.O. engineers.

The ¢ Suratel ” radio suppressor is guaranteed to:
eliminate interference on the B.B.C. broadcast wave-.

lengths to the limits specified in B.S.5.800 and complies
with B.5.5.613 and B.S5.5.1082,

Compactly housed in a strong pressure diecast which
is effectively earthed, it is fitted at one end with a short

length of T.R.S. cable for connection to a three-pin

plug. The other end is free to take the drill cable which
is passed through a cable sleeve and connected to the
clearly-marked terminal panel which is exposed by
removal of the top half of the casing. All Cub drills in
present production include tag eyelets fitted to the cable
ends to facilitate this connection.

Tron-cored wavewound inductors are incorporated
and all electrical parts are well insulated, making it com-
pletely safe from shock hazard.

Designed specifically for the Wolf Cub drill 200,250
voltage range and with a maximum current rating of one
amp., it is, of course, most important that the ** Suratel
radio suppressor is fitted and used only according to the

instructions supplied. Properly connected it will
eliminate interference even with a poor aerial installation.
The ** Suratel ” radio suppressor is priced at 23s. 6d. each
and is obtainable from Wolf stockists and dealers.

For Television

Unlike the radio wunit, the * Suratel ” television
suppressors are fitted inside the Cub drill body, as close
to the commutator as possible in order to achieve
maximum efficiency. Cub owners should return their
maghines to the nearest Wolf service depot, where a
* Syuratel ”* will be fitted at a standard charge of 8s. 6d.,
including return postage. Similarly, when ordering a
Cub drill the suppressor can be included at the extra
charge mentioned. It should be noted, however, that
they are available only for use with 200/250 voltage
Cub nrachires.

A - -
The Largest Exhibit
N Stand 48 in the centre section of the National -
Radio and Television Show, Earls Court, in
conjunction with E. K. Cole, Ltd., Multicore
Solders will be displaying what is claimed to be the
largest working demonstration ever staged at a radio
exhibition. Although at all radio cxhibitions since
the war, MulticGre have, with the co-operation of radio
and television manufacturers, shown sections of radio
or television sets being assembled, never before have
they been able to show the production of a complete
set. . For the first time the public will at an exhibition be
able to familiarise themselves with the skill and attention
to detail that is necessary in the production of good
quality radio receivers.

Ekco works, at Southend-on-Sea, have specially
manufactured conveyors, benches and other equipment
so that they will be able to compress into the Multicore
Stand a complete factory assembly line.

Workers Stay in London

Operatives from E. K. Cole, Southend-on-Sea works,
will be especially accommodated in Londen for the
duration of the show and will be engaged daily in
manufacturing complete Ekco Model No. U359 radio
receivers from the assembly of the parts to the installa-
tion of the completed and tested chassis in the cabinet.
These operations during the run of the show will involve
the assembly of approximately 33,000 components, 22,000
wires and 51,000 joints.

A unique exchange and delivery service has been
devised between the Ekco works and the Multicore
Stand at Earls Court to allow the stocks of components
and the completed sets to be exchanged each evening.

The accent will be on realism, and although the factory
atmosphere will perhaps be lacking from the gangways,
it will be possible for the public to follow the bare chassis
through all its complex assembly, wiring and soldering
processes to the final stage when it is given a mains
“soak " test.

On another section of Stand 48, Ersin Multicore Salder,
which contains three cores of non-corrosive Ersin Flux
will be shown in six alloys and nine gauges and only a
few of the 400 different specifications will be exhibited.

* Among these the standard 7lb. and 1ib. reels, together

with cartons for processes where a comparatively small
amount of solder is used per operative.

Service engineers will be interested in the various
size one cartons of Ersin Multicore Solder available in
four specifications, retailing at 5s. each. The solder
can be conveniently drawn off through a hole in the
centre of each carton without becoming tangled.

Intended for radio enthusiasts and model makers the
Multicore Solder 2s. kits will be available for workshop
or home use. The solder kits contain four specifications
of both Ersin and Arax Multicore Solder,
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Interference

Limiters

Simple and Effective Sound and Vision Circuits

| for Addition to Existing Receivers

By W. J. DELANEY (G2FMY)

majority of home-constructor designs to-day are

fitted with both sound and vision interference
** suppressors,” but there ar¢ a large number of older
models still in use in which no such circuits are fitted,
and requests are often received for details as to how a
suppressor may be fitted to such receivers. Unfortun-
ately there is no standard which can be given for all
cases. in view of the different methods of modulation
which are employed, and other circuit details which vary
with different designs. As has been stated in these
pages before, there is no real interference ** suppressor,”
the arcing which takes place in car ignition systems and
other electrical apparatus (even electric-light switches)
radiating a pulse which is picked up by the television
aerial or wiring in the receiver and one can only reduce
the intensity of such radiated pulse. Suppression must
take place at the source, and until it is made illegal to
use interfering apparatus all that the viewer or listener
can do is to reduce the effects of the interference to a
point where they do not unduly interfere with his
enjoyment, and it is obviously desirable that the degree
of such reduction should be under control.

It should not be necessary now to inform viewers that
the effects of normal interference are the production of
large white spots on the screen, and a regular ** crackling”
on the sound side. There are two things which can be
done with the picture interference, the mdst common
being the fitting of a circuit which reduces the size and
intensity of the spots so that they are not so prominent,
but even so it will be found that a car with dirty plugs
and contacts will produce a thick row of such dots
which will spoil a picture. The other method is to fit a
circuit which will reverse the polarity of the spots, making
them black, when they do not become so obtrusive. So
far. a request that readers might supply details of any
such circuit which they have found satisfactory has only
brought forth two suggestions, one utilising three extra
valves and one employing a single valve, and the latter
will be found on page 167 of this issue by those who
wish to fit this type of circuit.

Before giving circuits of arrangements which may
most easily be fitted it should be remembered that in the
majority of receivers in use the tube is cathode modu-
lated, and therefore the strength of an incoming signal

PRACTICALLY all modern commercial and the

will govern the brightness of the tube face. Thus. a
very strong impulse will produce a very white spot on
the screen—no impulse will leave the screen dark, and
so on. If, therefore, pulses can be prevented from
reaching the aerial a lot will have been done to remedy
matters, and in those cases where an interference limiting
circuit is not fitted to a receiver, and roads carrying
traffic are behind the aerial in relation to the transmitter
direction, an “ H ™ or other directive aerial would be
the best step to take. Where, however, the road or roads
are on the same directional line as the transmitter a
circuit must be fitted to the receiver, and in view of what
has been-said such a circuit has to limit the peaks of
interference. In general, the receiver is set so that the
peak white of transmitted pictures rises to.a certain
level and some device is then included so that any signal
above that strength will be prevented from getting to the
tube. The most obvious arrangement is a diode so
biased that it will be non-conductive on signals up to the
pre-determined * peak white ™ level, and beyond that
will conduct. By placing such a diode across the video
output valve it should be a simple matter to short-circuit
interfering peaks, but unfortunately it does not work out
quite so simply, The peaks are sudden and of extremely

= 5

Fig.'\l_,_—Simple video interference limiter and alter-
‘native adjustable schemes for the resistor,
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short duration and the majority of circuits will only
keep down a certain part of the interfering peak, but the
resulting reduction in overloading of the video valve
also renders the interfering spots of small size and as
a result they are not so troublesome. It is obvious that
some roads will carry more traffic at one time than
another and therefore some adjustment is useful in
enabling the degree of limiting to be set as conditions
dictate. To be effective, a limiter must affect the brilliancy
of the white parts of the picture—the more effective the
limiter the more will the whites in the picture be affected,
and thus a compromise has to be effected.

Simple Video Circuit

Fig. 1 shows the simplest video limiter which can be
fitted to any cathode-modulated circuit, and it may

HT+

Fig. 2. (a)—Sound demlodu]atnr and (b) a sunple peak -
iter. :

consist of a simple diode such as the EAS0 {ex-Service
VR92) in the case of a receiver with 6.3 volt heaters, or a

“metal rectifier such as the WX or modern RF type.
Condenser C is not critical, a value between .02 and
.1I' #F being quite satisfactory, Resistance R, however,
is the critical component and values from 50,000 ohms
up to 5 megohms may be tried, the high value having
little effect on the signal and the low value providing
maximum shunting effect. The reader may try various
values and fit one which gives him the desired effects,
or, alternatively, separate resistors may be fitted and
short-circuited out by means of rotary selector switches
or simple short-circuiting switches as shown in this illus-
tration. One other alternative may be mentioned, and in
this, one small-value fixed resistor is used in series with a
high-resistance variable. Usually, however, fine varia-
tions such as are obtained by a variable resistor are not
needed and it is sufficient to make the adjustment in
fairly large steps such as would be given by the arrange-
ments shown in Fig. L.

Sound Circuit

On the sound side we cannot adopt the short-circuiting
arrangement in view of the effect on the quality of
musical signals, and it is desirable here to employ a
series arrangément which means that a lead has to be
cut in the circuit and the device cannot be just added on
without alteration as in the case of the vision circuit.
Fig. 2 shows the normal skeleton sound circuit where
the demodulator diode feeds the output valve or a stage
of L.F. preceding the output. Fig. 2 (b) shows a series
diode circuit which acts somewhat on the same lines as
the vision limiter, all sudden peaks being * choked ™
by the valve and load resistor, only ** smooth " variations
being passed on. This is naturally rather a loose and
non-technical expression but will explain the arrange-
ment for thase who are not interested in.the technicalities

but merely wish to fit a limiter. The circuit of Fig. 2 (b)
has to be inserted between the two valves in Fig. 2 (a) and
the arrangement is shown in its final formin Fig. 3. Both
condensers should be of the same value, and thus
condenser C can be either left in position or used for
the output condenser in Fig. 3. Resistance RI1
should be chosen by experiment to give the desired
limiting effect with the minimum of musical distortion.
In both the Fig. 2 (a) arrangement and in Fig. 1 the
skeleton circuit only is shown, and it may be found that
the receiver in use has compensating ecircuits ftted
somewhere in association with these two stages, but they
should be left in circuit and the limiters added exactly
where shown, so that the compensating circuits or
filters are not affected, and in the case of the sound
circuit it may be essential to leave such circuits in
position to enable the limiter to function properly.
Again, in the sound arrangement, the same diode or
metal rectifier may be used as for vision.

Fig. 3.—How to combine the two circuits o-{ Fig. 2.

Books  Received

OSRAM YALVE MANUAL.
Published by the G.1E.C. 255 pp. Price bs.

A valuable guide to all the Osram valves, with eireuits an&
associated data, incinding a number of {omp!ct& eircuits of
amplifiers, radio recelwrs,ltu.uers, ete,

RADIO INSTALLATIONS, THEIR DESIGN AND MAINTENANCE.
By W.'E. Panuell, AM.LE.E. Published by Chapman &
Hall. 453 pp., 244 illustrations. Price 45s.

With a foreword by G. M. Wright, C.B.E,; Chief T‘ngineet
of the Marconi Wireless Telegraph Company, this book deals
with the principles of design, construction andl maintenance of
modern transmitting and recelving equipment from the poing
of view of the practising engineer.

AMATEUR RADIO TELEVISION INTERFERENCE.
Published by the R.S.GUB. 40 pp. Price 2.

As its name implies, this handy little book deals with the
problems of preventing interference with television receivers
and includes, amongst ather detalls, the steps which should he
taken by the amateur transmitter to prevent aunoyance amongst
his neizhbours if he wishes to go on the air during television
proadcast hours.

RADAR AND ELEI:TROIHO ﬂl\"lﬁl‘l’lol.

Dy G. 1, Bonnenberg, 272 pp. 196 Mustrations. Fublished by
Geo, Newnes, Ltd. Price 31s. 6d.

RADIO VALVE DATA.

2yl Edition. Charaeteristics of 2,000 valves and ealho:le-ray
tubes. Published by Liffe & Sons, Ltd. Price 3z, Gd. ;

TELEVISION EXPLAINED,

By W. E. Miller, M.A.(Canfab). 4th Fdition,

Publshed by
Trader l’ublishh.;, Co.,, Ltd. 104 pp., 75 illus.

Trice Ha.

NEW EDITION OF THE
PRACTICAL WIRELESS
ENCYCLOPAEDIA

' See Announcement on page 186,




September, 1951

PRACTICAL TELEVISION

Energy from the Line Flyback

_ Details of E.H.T. Circuits
4 By GORDON J. KING, AMILPRE, ' i

N the face of it the line output stage appears to be
a simple circuit, but really its action is quite
intricate, especially where the added complexities
of flvback E.H.T. and the efficiency diode are employed.
The following notes are therefore intended to assistthe
constructor in acquiring a better understanding of how
these functions are achieved in modern equipment.
Itis apparent that a large amount of energy is necessary
to return the eleciron beam to the left-hand side of the
cathode-ray tube during the flyback period, and it is this
energy which is employed for the production of E.H.T.
The induced voltage e in an inductor L is a function of
the relationship : e = L di/dt, where di = the current
change flowing through L in time dt.
The current through the primary of the line output

b Battery
1 l
7

3 -
& B 1> :|+
<

i .

e Time ,_AK

Fig. 2.—Oscillatinz

Fig. 1 — Damped
Oscillations.

transformer drops from its maximum current value at
the end of the scan stroke to zero during the 15 micro-
second period taken by the flyback. Now, the anode
load of the line output valve can be considered as
inductive, due mainly to the reflected inductance of the
horizontal scanning coils. Thus, it is clearly indicated
that very high peaks may be generated across this load
during the flyback period. Fusther. after the flyback the'
circuit will ““ ring ** or oscillate at its resonant frequency,
i.e., a train of damped oscillations wiill result across the
scanning coils. These oscillations present a very
undesirable factor in the line-scan circuit, since they tend
to distort the left-hand side of the raster by alternately
cramping and expanding it due to variations in the
horizontal velocity of the electron beam. By the use of
suitable damping circuits applied across the scanning
coils during the flyback period, the oscillations may be
successfully eliminated. There are two popular methods
of achieving damping frequently adopted in modern
television circuits : one employs a resistor-capacitor
combination across the scan circuit, while the other relies
on the conduction of a rectifier, which not only damps
the circuit during the flyback, but also converts the energy
of the oscillations to useful power which may be used to
further the voltage ol the line output stage, this rendering
the stage more efficient. The energy of the oscillation
in the former case is dissipated in heat across the damping
resistor and therefore goes to waste, which is really of no
consequence where the H.T. is derived from a mains
transformer, but where the H.T. circuits follow A.C./D.C.
practice. which is the present trend in modern television
design, the available voltage is very limited and after
leaving the smoothing circuits rarely exceeds 200 volts.

Circuit.

This is insufficient to enable full drive to be applied _
to the line output stage, but the additional voltage’

supplied by the damping diode, usually termed the

/4

** efficiency diode,”” allows the valve to receive full drive
without distorting the waveform.

Damped Oscillations -

A practical illustration of damped oscillations can be
a vibrating piano string. If a piano key is struck the
appropriate string will vibrate or oscillate, and since
there is no device to sustain the oscillation, its amplitude
will diminish with time, as shown by Fig. 1. The
electrical counterpart of the. piano string is the parallel-
tuned circuit of Fig. 2. It should be noted that the
capacitance C need not be a separate component, but
may be formed by the combined capacities of the circuit
wiring and the capacitance existing between the winding
of the inductor L. Consider a rapid make-and-break
of the key K. On the “make’ a current .will flow
through the inductor and, as is well known, a- magnetic
field will be created. 'When the battery circuit is broken
the field will collapse and induce into the inductor a
back e.m.f. which tends to prevent the current from
dying away for a time. Since, now the circuit is open,
the current can only flow into the capacitance the
result is that C is charged. A pointisreached where the
magnetic field has released most of its energy into C;
the charge thus acquired commences to discharge back
into the inductor and the cycle repeats with diminishing
magnitude until all the energy is dissipated in resistive
and circuit losses. The circuit will oscillate at its natural
or resonant frequency as determined by the values of L
and C according to the equation f, = % a4/L.C. — In
the case of the piano string the frequency is dependent
on the length and tension of the string. Now, if the
vibrating string is damped by means of a pad applied at
pressure on the string, the tail-end of the oscillatory
cycle will be greatly reduced, and, if the damping is
sufficiently heavy, only part of the first cycle will be
produced. This effect is made available on the piano
by the function of the soft pedal. The electrical
equivalent of such damping may be effected by shunting
the tuned circuit with a resistor ; the lower the value the
more will be the damping effect, which is fairly obvious
since the energy in the circuit will be quickly lost across
a low-value resistor,

Frequency Selective Damping
Considering now the line output stage, the usual
practice is to feed the scanning coils through a trans-

: Seanning stroke

Fiyback
% 02

-

Curve in full line :~ Scanning coil current waveform
with no damping.

Curve in dotted /ine := Current waveform after the
application of damping,

Fig. 3.—Scanning coil current waveform.
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former, which not only allows low-impedance scanning
coils to be employed, but it also isolates the D.C. com-
ponent of the valve from the scanning coils that are
energised only with the induced saw-tooth current in the
secondary. During the scanning stroke the line-output
valve passes progressively more current through the
primary of the output transformer, thereby creating a
magnetic field which is at its maximum when the electron
beam is at the right-hand side of the cathode-ray tube.
It should be noted that at this point the anode of the
line output valve is less positive than the H.T. positive
side of the oufut transformer, or is negative with
respect to H.T. positive. After reaching maximum scan
the valve is rapidly brought to cut-off by the signal on its

HI} Line d‘:f oﬂgae £ gﬁaggty
( Transtmir ' / ot

Scanning Scanning
Coils Coils
. Line Qut Line Qutput
Valve M— Valve
Fig. 4.—A typical fiyback Fig, 5.—Efficiency Diode
damping circuit. circuit,

grid ; the field coliapses and the beam flies back to the
left-hand side of the tube ready for the start of the next
scan. As explained above, a large back e.m.f. is de-
veloped across the primary of the transformer. The
circuit will now *“ ring *” at its resonant frequency, usually
between 30-50 kc/s, and will continue to do so for the
first part of the scan, as indicated by Fig. 3. We have
already seen that a resistor across the circuit will effec-
tively prevent the circuit from * ringing,”” but it will
also reduce the width of the picture. The damping
circuit is therefore made frequency-selective by including
a capacitor in series with the resistor. The capacitor
having a lower impedance to. the flyback than the
scanning stroke, permits greater damping to occur on
the fiyback. The broken-line curve of Fig. 3 shows the
effect of the damping circuit. The resistor is usually a
variable element permitting the application of varying
degrees of damping. A typical circuit employing this
method is shown in Fig. 4. The purpose of the fixed
resistor is to prevent the circuit from being shunted only
by the capacitor, when R is set atl its minimum value.
The resistors dissipate a large amount of power in this
circuit and therefore should be wire-wound, while the
capacitor should be a mica component of good quality.

A More Efficient Scan

By arranging a diode circuit, as shown in Fig. 5,
across the line-scanning coils, an efficient form of
damping is made available. After the first half cycle
of damped oscillation, or on the first positive half cycle,
the diode anode swings positive and conducts, which,
in effect, is the same as applying across the circuit a
resistor of low value. Further oscillation is therefore

prevented, and the only part of the damped oscillatory _

cycle which affects the scanning stroke in any way is the
negative half of the first cycle. This may be used to
contribute to the total scanning stroke; in fact, at

least 20 per cent. of the line scan in a well-designed
circuit may be derived by this method. The energy
for this is obtained from the charge acquired by the
self-capacitance of the transformer during the flyback,
which discharges through the scanning coils and the
secondary of the output-transformer, Reference to
Fig. 6 makes this point clear, where it will be seen that
the line output valve does not start conducting until
the energy of the charged capacitance has been exhausted
in moving the electron beam over the initial line scan.
During the flyback period the anode of the diode swings
negative and no longer conducts, the transformer, now
being undamped, “rings’’ and the complete cycle
recommences. 4

Since the transformer and scanning coils possess a
certain amount of resistance, the capacitance will tend
to discharge through them exponentially, which if not
corrected will cause the left-hand side of the picture to
be expanded. This effect may be counteracted by the
inclusion of a linearity correcting circuit, which consists
of a variable inductor, or resistor, in conjunction with a
capacitor to form a sort of integrating circuit and
the variable element is usually termed the ** horizontal
form control.”

Additional H.T. .
Referring again to Fig. 5, it is obvious that if the diode
conducts on the first positive half-cycles of each oscillatory
train a steady D.C. voltage will be developed across R
and the capacitor C will acquire a charge ; making the
side in connection with the cathode positive. The
purpose of this capacitor is to hold a charge while
the diode anode swings negative and its function is
similar to the reservoir capacitor which is used in
standard H.T. filter circuits. By judicious circuit
arranging, it is possible to add the voltage so obtained
to the H.T. voltage of the line output valve, thereby
increasing twofold the efficiency of this stage. This
method is clearly illustrated by Fig. 7, which depicts the
line output stage of an Ultra model V71. Tt is easy to
see that the H.T. voltage is in series with the voltage
developed across R, and the total H.T. voltage applied
to the anode of the output valve is their sum. The
additional voltage may be connected in at the cathode
circuit of the output valve and some designers seem to
prefer it this way, although the effect is the same. The
latter method has the advantage, however, of enabling
the cathode of the diode and the scanning coils to be at
a low potential to chassis. The circuit at Fig. 8 shows
the line output stage of a Pilot model 548, which employs
the cathode circuit arrangement. The reservoir capacitor
C charges, making the side in connection with the
chassis positive, the voltage across the capacitor is thus
added at the cathode. The additional voltage gained
by this system is usually in the region of 40 voits, which, .
as explained previously, is well worth acquiring where
Flyback Scanning 'current
produced by
vaive

+*

o .
to conduct

) Seanni, currer;t umm
mﬂg first tive
‘] : © half cycle of oggmaﬁon

Fig. 6.—Curve showing scanning current.
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the receiver is powered by the now popular A.C./D.C.
method?

Extra H‘.’F.

Of all the functions accomplished by the line flyback,
the production of E.H.T. is by far the most beneficial ;
its use represents a great saving over the old method of

Eﬁ.«c;ency
Diode

Scanni,
Coils g

Fig, 7,—Line output circuit of the Ultra V71 model.

employing a bulky EH.T. transformer powered by
50 ¢’s. mains. Further, it is non-lethal and its use is
not limited only to A.C. mains supplies. The regulation
offered by this system, however, is not as good as the
mains transformer, which is beyond reproach; never-
theless, if the circuit is well designed very good results
are possible. .

We have already seen that when the magnetic field
of the anode load collapsés due to the flyback, a large
back em.f. appears at the anode of the line output
valve, which is usually about 2.5 kV. This is not of
sufficient magnitude for E.H.T. purposes, but by
arranging another winding on the output transformer
these high voltage pulses are stepped up, and after recti-
fication the voltage obtained is suitable for application
to the final anode of a cathode-rav tube. Modern
receivers using 12in, aluminised tubes as a rule pick up
about 10 kV. from flyback E.H.T. circuits, but greater
voltages may be obtained by increasing the number of
turns on the high-voltage secondary winding.
> A complete E.H.T. circuit is included in Fig. 8, where
it will be noted that the line output transformer has four
windings. The winding L1 is the anode winding, and
it is across this that the high-voltage pulses occur,
making the anode positive ; the H.T. positive end of
the winding therefore swings negative, which may be
considered as earthy from the A.C. point of view.
Induced into L2 by the pulse across L1, is a voltage
which makes the anode of the rectifier valve V1 go
positive, and of a magnitude proportional to the turns
ratio L2/L1, further, the voltages across L1 and 12
are in phase, thus the positive voltage appearing at the
anode of V1is their sum. The windings L1-L2 therefore
constitute an auto transformer. VI conducts, making
its cathode positive, the reservoir capacitor Cl charges
and E.H.T. is fed via R, a filter resistor to the anode
ol the cathode-ray tube.

Non-lethal

Since the positive pulses at the anode of VI are at
the line time-base frequency (10,125 ¢/s.), the value of
C1 need not be so large as its counterpart in the 50 ¢fs.

* Stella receivers.

E.H.T. system, due to the capacitor Cl being recharged
more frequently, thereby maintaining a steady E.H.T.
potential across a lower value capacitor. A value
normally used is 0.001 uF against a 0.1 uF in the 50 c/s.
circuit. Sometimes this capacitance is formed by the
inner and outer aquadag coating of the cathode-ray tube.
The outer coating is in connection with the chassis,
while the inner coating is internal]y connected to the
final anode. As their difference in value is 100 to 1,
it is obvious that the energy stored by the lower value
is one-hundredth of that of the higher value, which is
not sufficient to be lethal, although it may produce
quite an unpleasant shock. The winding L4 is for
heating the cathode of the rectifier valve, and consists
of a few turns of specially insulated wire wound round
the core of the transformer, The remaining winding
L3 being, of course, the low-impedance for energising
the scanning coils. -

E.H.T. Dependent on Drive

Line flyback E.H.T. is dependent on the drive apphed
to.the grid of the line output valve, and for this reason
the control of width is arranged to take place in the
circuit of the scanning coils, since it is obvious that the
old method of adjusting the line scan, by varying the
drive, would not only reduce the width of the picture,
but the E.H.T. voltage would also fall. The usual
practice is to include a small variable inductor (LS5,
Fig. 8) in series with the scanning coils. An increase
of inductance will result in an increase of series impedance
of the circuit and in this way reduce the current through
the scanning coils. The seriesdampingcircuit comprising
R and C2 is sometimes shunted across L5 when this
method of line amplitude control is employed, but its
effect on the circuit is the same.

Yoltage Doubler

A circuit employing two rectifier valves connected so
that their respective outputs are in series is sho%n in
Fig. 9, and this is used in certain Philips and the new '

+ T+ Seanning ll:‘oz' Is
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Fig. 8.—Line output arrangement of the Pilot.

model 548,

The line output transformer in this
case is modified to generate a peak of about 5 kV.
across the complete primary (L1 and L2). Two low-
voltage secondary windings are also included for inde-
pendent heating of the rectifier valves. Its function may
be understood by considering the anode of V1 1o swing
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positive ; the valve conducts and Cl1 charges, making
the side that is in connection with C2 positive. Since
- the anode of V2 is in A.C. connection with the anode
of V1, via C3, V2 also eonducts, charging C2, and making
the side connected to H.T. positive go negative. The
total E.H.T. voltage is, therefore, the sum of these
charges, or Ec;+Ec,.  As the anode of V2 is isolated
from the D.C. return circuit of the transformer, the
resistor R1 serves to provide a D.C. path for the circuit
of V2.

f HT+
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Output -
Transfmr:

~_Scanning
Co.ffs
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B v R %
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Fig. 9.—Voltage doubler circuit used in connection

with fiyback E.H.T. circuits.

Lower Inverse Voliage

The peak inverse voltage appeanng across the high-
voltage rectifier in any circuit employing line flyback
E.H.T. is less than with the 50 ¢/s. system, this being
due to the shape of the induced positive peaks which are
applied to the anode of the rectifier. The (full line)
waveform of Fig. 10 depicts the shape of such pulses,
and it can be clearly seen there is a great reduction in
their amplitude in the negative directions as compared
with the sine waveform (broken line) of 50 ¢/s. mains.
The magnitude of the inverse voltage across the rectifier
employing 50 ¢s. circuit may therefore be represented
by the line (a), while line (b) represents that due to a
fiyback pulse, and for this reason a smaller rectifier may
ke used in conjunction with equipment ebtaining E.H.T.
from the flyback than its 50 ¢/s. counterpart, for a given
outputl voltage.

-+ A

(ol D

Fig. 10.—Magnitude of aElnverse voltages acms rcctiﬁw
valve.
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Club Report

NORTHAMPTON AREA TELEVIEWERS’ SOCIETY

General Secretary : G. T. Wilson, 95, Enncrdale
Road, Northampton.

[ PO e

AN' interesting tour by- 70 members of the society
* was made in the last week of July, when the
Battlefields of Naseby were visited, together with
many well-known historic places. This outing
was organised by Mr. P. Masters.

The General Secretary, Mr, G. T. Wilson, at the
invitation of the O.B. Midland producer, attended

the 0O.B. Unit, and viewed at a recent
“ Kaleidoscope  programme transmitted from
Northampton,

At the July monthly ‘meeting, held at H. Q..
Wedgewood Chambers, six different types of
aerials were demonstrated by the technical
members of the society, and many questions

were put to a member of the local G.P.O, stnﬂ‘_

{Interference Dept.) whe was present,

The Social Committee now have all the arrange-
ments complete for the dance to be held at The
Angel Hotel, Northampton, on Thursday, September
27th, 1951, when it is hoped that members of
the B.B.C. will be present, together with repre-
sentatives from the British Television Viewers’
 Bociety, and the Letchworth Television Viewers’
Association.

Alec Bedser takes a closer look at the Ekco TC140

presented to him by fellow-townsfolk of Woking, Surrey.

Also in the picture is brother Eric and the chairman of
the local Council,
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MODEL 2605&-

The first seli-contained electronic instrument providing
visual alignment facilities for television receivers.
Simple, compact and efficient—its use will save many
hours of valuable time in the Service department.

FEATURES

® CARRIER FREQUENCY. , 5-70 Mc:‘s.
10-146 Mc's (on 2nd harmonic).

@ BANDWIDTH, 0-5 Mc/s total,
0-10 Mc/s (on 2nd harmonic).

@ SWEEP EQUENCY. 50 c.p.s. sinusoidal,
return Fr%ce blacked out automatically,

@® OUTPUT. Adjustable from 0-10 mV. approx,
Fixed and wvariable attenuators are fitted.
Quiput impedance 75 ohms.

WINDSOR

EARL{ D‘E’"”ﬁ":ﬁ,,d ) ation _ 2
Bease o " INDSOR and TATLOR " products andd TAYLOR
TAYLOR ELECTRICAL INSTRUMENTS LTD. Bestfor
419/424 MONTROSE AVENUE, SLOUGH, BUCKS ST e

'Grams & Cables : Taylins, Slough

SUCCESS

In Radio, Television, and Electronics, there
are many more top jobs than engineers
qualified to fill them. Because we are part
of the great E.M.I. Group we have first-
hand knowledge of the needs of employers,
thus our Home Study courses are authori-

Telephone ;: SLOUGH 21381 (4 lines).

*

.,'

CABINETS

in French Walnut

for
. VIEWMASTER—-TabIe and Console Models

12" and 9°

- PRACTICAL TELEVISION—Console
and 97

127

- needs.. Alternatively, our courses will prove

tative and based upon modern industrial

]

equally valuable to you in furthering your

hobby. START
r—POS'I' THIS COUPON KOW — ——~——— Y1111

i E.M.I. INSTITUTES, Postal Division, Depe. 1'1_; 43 GROVE :
ELECTRON:C ENGINEER?NG—':‘ H PARK ROAD, CH!sWICK LONDON, W.4 1
Console. i Please send, without obligation, yeur FREE .B.ROCHUR.E. ]
o i (! have marked the subjects which interest me). 1
Mechanical Eng, [ Ilutrlcal Eng i]Drluﬁtsmanshir. 1
. 1 ﬁadlo 1 Television. [ | F
Assembled or as “pack flat™ kits. | fox b, ﬂ'ogrzltlscg:ﬁé: E Ganeral k. of Eaeation :
Price's and literature froT your deaier Jl Also courses for AM.IMechE, AMICE, AMBICLRE, 1
or direct from the Manufacturers. | P e LD X |
1 cions, etc. l
{ Other Subj
AMES TALLON & Sons I
J » I-td- T S =
1 I
. ADDRESS .
MANOR WORKS : RUGBY|| wors . o
g I N e e e e e e e e e e e —
Telephone : RUGBY 2070. . ... E.M.L INSTITUTES— The Coffege Backed by an Industry
—— —

L3s
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DE LUXE
TELEVISION
CABINETS

For 4, 10 or 12in.
cathode ray tubes.
Beautiful fizured
medium  walnut
finish, with high
polish,  Fitted
with shelf for
receiver, glaes,
speaker baffle and
fret, and castors

for easy moves
ment. Undrilled. Suitable tor vse with the Viewmaster,
** Electronic  Engineering,” " Practical ‘Felevision,”

“ Practieal Wireless,” and “Wireless World ™ televisors.
LASKY’S PRICE £8. 10.0 carringe 12/6 extra.
Outside dimensions of cabinet : 173in. x Mdin. x 32in, high.
Why not convert your table receiver to a console 7

ASEY;
\oADif

TELEVISION SOUND AND
VISIOY ON OYE CHASSIS
' Cize 1%in. x 4lin. x lin,
Made possible:by the use of minizture valves
: LONDON FREQUENCY

o

These units are not ex-Government, buot are brand new
manufacturer's surplus. They may be nsed with any type,
time base and e.r, tube, are {ully assembled and wired.
Voltages required :(—LT. 6.3 volts 3 amwps, H.T. 270 volts
&l mja.

Valve line-up :—5 6AMG's R.F. ampiiflers sound and vision,
one common to both, 2 6ALS's sound and vision detectors,
GAMO video amplifier, GAMS svpe. sep., BAME sound output.
Bend 6d. for a copy of the full data, circuits and photographs
dealing with this unit.

LASKY’S PRICE Less Valves 95/-

Carriage and packing 3/6 extra.

LASKY’S RADIO,

'Phone : Cunningham 1979 and 7214.

Send a 2. stamp with your name and address fora copy of onr current Bulletin,

370, HARROW ROAD. PADDINGTON,

LONDON, W.g. (Opposite Paddinaton Hospital.)
Hours: Mon, to Sat. 9.30 a.m, to 6 pan, Thurs, half-day,
We Lave Iarge stocks of new surplus

radio components, valves, transformers, ete,, details of which are given in our Bulletin

MIDGET PERSONNEL SET

Resniting trom the cha ver ol u facturer to
important work, we are able to offer practically all the parts
for the really neat personnel radio illustrated.
The most impertant thing, of course, is the cabinet, and for
this we can ofler a complete kit of parts which includes cream
plastic 1id, base and escutcheon, crackled metal body, and all
accessories such as knobs, hinges, lid arm and clips, ete. Price
is 22/6, but remember this buys the complete cabinet size
Tin. x 4in. x 33in.  Other items available are —
METAL CHASSIS.—Six part assembiy comprises the main
chassis and scctions for holding the batieries and the loud-
zpeaker  Price, 4/6. Ditto, with four B7G valve bolders
already riveted in their correct positions. Price 7f=,
FRAME AERIAL.—3/6. OSCILLATOR COIL.—3/6.
I.F. TRANSFORMERS. Wearite midge! 1ype 4008, 15/~ each.
VOLUME CONTROL.—1 meg. midget A
SPEAKER.—Midzet * Iessey ™ Sin., 14/6.

OUTPUT TRANSFORMER.
—To match, 5/=.
ON/OFF SWITCH.—Lid
operated, 1{&.
RESISTORS. — Mizcellaneous,
total 8, 4.
CONDENSE R 8.—Miscel-
lancous, total 9, 4/6.
B16 AMPHENOL.—V alve
holders, Bd. each,
ASSEMBLY INSTRUCTIONS.
—Incloding  wiring diagram
and alignment data, 2/6.
Note.—All these parts can be
bought separately. Valves re-
ruired are 1R5, 1T4 185, 384
or 3V4, all available at low
prices, send for our current
valve list,

Orders under £2 add 1/6, under £1 add 1/,

H
o"(O

‘<&h

MAINS/BATTERY PORTABLE

Ultra modern cabinet  highi -
suitable for making up an all
mains and/or all-dry battery
Receiver, Cabinet dimensions,
7Hn. deep and 103in, highx 12in
wide.
Tmitation crocodile cabiner
with back and wooden plat-
form, battery dividers, inne)
front drilled for three controls
and handle.....ovvnirsanas
Larassevanassss22/6 complete,
Ivory fret with Perspex win-
dow, loud-speaker louvres and
© nIng SCAlR ...cavacasssssserssiainiacnersaransen Sl
Frame aerial wired for long and mediunr wave with plug
board and tag strips.sessanesncascsassasaanansaa, s 5/6,
UBWILEH, wuneisnspibomensrmememnpnmmssmesvsss e samo il
Metal chassls ]%)t(l)nched out, and with loud-speaker cut-out §/6.
Assembly for holding dial and lamps...... P, ) 1
Matched knobs, set of 3..uireiiiiaiunseierannannns 2=
Or ali itemsa unwired frame aerial, 38/6 wired (rame aerial
42/6. Wiring dingram and constructjonal details, 2/6. Al

components available (total cost of set should not exceed
£7 10s.).

For details see constructional data,
MAINS CHASSIS

Er\uivalent to d-valve receiver, uses 8
vaives and rectifler. Not a kit, ready
to work., Large clear dial, tunes Jo

and medium waves and operates o

A.C.mains. Can be fitted into cupboard,
cabinet or made into really compact
portable, Complete with valves bufless
speaker.  Price 69/6, plus 2/6 post
Moving coil speaker, with tax, 16/6 extra,

and insurance.
Fostable items can be sent C,0.D,, additional charge approz, 1/-,
Al post orders to Ruislip, callers at either nddress. Note early cloging Wed. Rulslip and Sat. City,

162—163, Fleet Street, E.C.4.

LP R[[[jl ”/V E 0[” M[A/ f Electron House, Windmili Hill, Ruislip Manor, Middx. (5)
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An Alzgnment Aid

A Useful Device for Superhet
Television Receivers
By T. M. RODWELL

HIS article is addressed to the reader who builds
I and aligns his own superhet receiver. It can
also be of use to the technician who wishes to
do a quick check of the correct functioning of the
oscillator eircuit of any set which comes in for servicing.
The average home-built television set—and com-
mercial for that matter—has an oscillator circuit whose
frequency is determined by a coil and a fixed padding
condenser, the available variation in oscillator frequency
being small, usually controlled by an adjustable slug
or a small variable capacitor in parallel with the main
padding capacitor. The author has found in many
cases of the building of a new set that, after the alignment
of the LF, strip, time has been wasted in the alignment of
the R.F. end. This is because of some doubt as to the
correct frequency of the oscillator, owing to the broad
characteristic of the L.F.s several responses being obtained
from the signal generator at different settings of the
oscillator control, or perhaps no response at all. Then
the thought arises—“1s the oscillator frequency too
high. or too low?"" Even if the sound LF. is coupled
into the vision L.F. and the two units are aligned together
it is none too easy to get the oscillator on frequency at
once.
1t was with these problems in mind that the following
small unit was designed.
It consists basically of a sensitive absorbtion wavemeter
with a 0.1 mA meter as the indicating unit. By means

Inner conductor formed into
2turn loop covered

Co-Axial covered wrrh s.’eevm
Cable end soldered to nu
\ éra:d
3
Co-dx 0=/ Miilliammeter

OOO00000

"
il [
. ¥ 10 Preset |
| Meter Sen mwr}““w
T -
l__ Bridge
Ta flying leads, Roctitier
for use as -,r
Output Meter ™\, . Lﬁ;v why.
¢

W when used as Output Meter only |
Circuit of the instrument.

The finished unit and coupling lead.

of a double-pole doubie-throw switch the unit may be
used as an output meter to aid in the alignment of the

set.
-

Construction

The unit is constructed in a small Eddystone diecast
screeniag box. A hole is cut in the top of the box (the
“lid"” being the bottom) to accommeodate a 24in.
0.1 mA meter. A further hole is made for the tuning
condenser which is a midget Government surplus air

LIST OF COMPONENTS
L2=2 turn link round earth end of L1.
L1=8 turns 16 s.w.g. silver-plated copper wire
—sell-supporting on C, }in. diameter, tapped
11-2 turns from carth’ end,

T ——
T T T T P ——

L P T T T L T T T T

spaced varlab]e of about 75 pF maximuin capacity. On
one of the front sides is mounted a Belling-Lee coaxial
socket and a two-pin plug to take the leads when the
unit is used as an output meter._The double-pole double-
throw switch can be mounted on one of the long sides.
(See diagram.)

The coil is mounted directly upon the tuning condenser
and the crystal on a small block of polystyrene. A word
here about the crystal ; if the reader can obtain one with
pigtail leads already connected, so much the better, but if
you have a surplus CV253 or IN21B or some crystal
diode with no leads on it, you will have to solder some.
The author has not found the practice of mounting it
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between a couple of clips to be satisfactory in the long
run. A word of caution about soldering leads to the
crystal : great care must be taken and the author has
found the following method to be satisfactory. First
of all check the back to front ratio of the crystal and
note it. Then wet a piece of cloth in cold water, and
wrap it round the body of the crystal leaving only the
end which you wish to solder exposed. Have a good hot
soldering iron available and quickly tin the end of the
crystal, then tin the lead you are going to solder to it, and
then bring the two together and quickly make the
joing.

Wait a minute or so for the crystal to cool down and
then do the same to the other end. When this is finished,
check the front to back ratio of the crystal and make sure
that it is the same as it was before.

About the rest of the
circuit, very little need be
said. The rectifier in use
when the unit is used as
an output meter is a small
bridge meter rectifier. .

A further word about
the crystal diode : the one
the author uses is an
IN2IB. This is a mixer
crystal and is nonlinear,
but as the meter when
connected into the wave-
meter circuit is only used
indication of re-

Co-Axial Input Socket
for Loop

as an
sonance, this is of no
great importance, and

almost any sensitive crystal
diode might be used.

The frequency range of
the instrument is approxi-
mately 27 to 90 Mcfs if
the ceil is wound as des-
cribed, and this range is
enough to cover sets with
I.F.s ranging from 5 to 30 Mgc/s, providing the oscillator
is on the low side of the R.F. carrier.

Oiecast Screening Box

Details of the completed
instrument.

Pick-up Loop :

The pick-up loop which plugs into the unit is made up
of a piece of coaxial cable which has had the braiding
and the insulating material stripped back for about 2in.,
leaving only the inner conductor which should be of the
thickish single strand type. This is then covered by a
piece of sleeving, coiled around a }in. former into a
two turn loop, and then soldered on to the outer braiding
of the cable. A coaxial plug is then fitted to the other
end of the cable and it can then be plugged into the
unit.

Precautions E

Tt should not be necessary to remind the reader that
the presence of the earthed metal box will affect any
coil or inductive field into which it may be placed, and
therefore, when carrying out any adjusimenis to a
receiver the greatest care must be taken to hold the
unit in such a manner that it will not have any effect
upon any critical part of the receiver against which
the tests or adjustmenis are being carried out. It
should not be difficult with the majority of receivers to
obtain access to the coil it is desired to measure without
upsetting any other part of the receiver.

In use it is only necessary to bring the loop up to the
oscillater coil whose frequency is to be measured, the
tuning condenser rotated for maximum reading on the

mc}cr, and the frequency may be read off on the calibrated
scale.

Calibration

. This unit is sufficiently sensitive to be calibrated on a
signal generator which has an output voltage of 100 mV,
or more. On 100 mV, it is true, you will only get a small
reading but it is sufficient for calibration purposes. -
Connect the output of the signal generator across the
input coaxial socket (removing the loop first, of course)
and just calibrate the tuning control against the signal
generator. Starting at about 28 Mg/s, tune the wave-
meter for maximum reading on the 0.1 milliammeter and
carry on throughout the entire range.

et et Ve Vo Ve Vo Vo Vg Vg Vo ¥

BUILDING THE *‘PRACTICAL
TELEVISION ”* TELEVISION RECEIVER

A large number of readers unable to obtain back
nunibers of the issues containing the series of articles
on the construction of the " Practical Television ™
television receiver, have asked ws to reprint these
articles in book form. This has now been done, and

copies may be obtained from or through 2ny news-
agent, or for 3s. 9d, by post from us.

Orders should be addressed to The Publisher, Book
Dept., George Newnes, Ltd.,, Tower House,
Southampton Street, Strand, W.C.2. Printed on
good quality paper, this 32-page book gives complete
stage-by-stage instructions for the construction of this
highly ecfficient 18-valve television receiver, -

In order to secure a copy of this limited edition
readers should place their orders without delay.
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A BLACK SPOTTER

A New Type of Interference Limiter. which may be Added to Almost

Any Receiver

effective the writer has tried and is comparatively
simple. [t is actually a ** black spotter’ type,
and its efficiency must be experienced to be believed.

Fig. 1 shows the circuit. The unit is best made up
on a small angle-plate bolted to the main chassis as
near the CRT base as convenient, and provided with flex
leads for joining up.

It should be noted that the limiter is intended for use
only with a tube using the usual cathode modulation.
No doubt it could be adapted for grid-modulated tubes,
but this has not been tried.

THE spot limiter to be described is easily the most

=smeam
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Fig. 1.—Circuit of the spotter.
Values are given in the article.

The component values of the unit are not at all critical.
RI is 1.0 M, but can be made up of a 0.5 M#2 pot.
with a 0.5 M2 fixed resistor in series. R2: 40 k2 to
50 k2. R3: 15 k2 to 20 k2. C and Cl may be
0.1 uF or 0.05 #F. Any triode with a gain of about
20, such as a 6J5, L63, will be suirable. In my own case
fusehalfofa 6SNT{GT as I have a number of these spare.

For ease in adjustment connect the potentiometer
R1 so that the slider is at earth potential when the
control knob is fully anti-clockwise.

Connections

There are six leads and these should be clearly
numbered as in Fig, 1 before bolting the unit in position.
When ready conneet lead 1 to the main H.T. supply.
Solder lead 2 to the cathode pin of the CRT socket
without disturbing the original connections. If the
CRT is a 6.3 volts heater type, connect leads 3 and 4 to
the heater pins. In the case of a CRM 121A and similar
tubes using 2.0 volt heaters, leads 3 and 4 must be taken
to the 6.3 volts supply on the vision recegiver. This is
my own arrangement.

Finally, dlsconuect the lead from the grid pin of CRT

By H. CROSS

socket and join this free lead to lead 6 of the unit.
Connect lead 5 to the CRT grid pin. Make quite sure
these leads are not reversed. Tape up any bare leads.

With these meodifications completed the unit is ready
for adjustment. This must be done on a picture.

Adjustment 4

Set R1 knob fully anti-clockwisg. The unit is then
inoperative. Adjust brightness and contrast controls
for normal viewing. Having quite satisfied vourself
about this, turn R1 knob slowly clockwise until a point
is reached where the picture tends to “* negative,” that
is, dark patches begin to appear on white. Turn back
R1 slightly until picture is normal—and that’s it ! )

R1 is left in this position and should not normally
need much adjustment. It will be found now that
advancing the contrast control beyond the point used in
setting up R1 will cause the picture to ** negative.”” The
best day-to-day operating is just below this point when
the black spoiter will be most effective.

Action

The action of the device is briefly as follows. In the
absence of a video signal, V1 cathode is at the same
D.C. potential as the CRT cathode and will be some 100
volts or so positive. Thus, if R1 is fully anti-clockwise,
i.e., grid at carth potential, V1 is biased negatively by
100 volts—well beyond cut-off. Adjustment of Rt will
reduce this bias until a point is reached where V1 w:ll
just begin to pass anode current.

In practice video signals are present on V1 cathode as
well as the D.C. voltage, and R1 is adjusted so that the
valve is biased just beyond cut-ofl on peak white. Note
that peak white produces the maximum negative-going
excursion of V1 cathode, this giving minimum bias.

When interference at a higher level (more negative)
than peak white reaches V1 cathode, V1 bias is instantly
less than cut-off. V1 passes a pulse of anode current,
an amplified voltage appears across R2 and is applied
via C to the CRT grid in such a direction as to produce
a momentary blackout of the scanning spot—as if, in
fact, the brightness control has been turned back for a
fraction of a second. The purpose of R3 is to prevent
the pulse voltage from R2 being shunted through de-
coupling on the brightness control.

In practice, the momentary cut-off,of a fraction of a

- line on a white patch is barely noticeable ; in a black

part of the picture, of course, it is not noticeable at all.

Finally, and not least important, the black spotter
had no adverse effect on picture definition, which
certainly cannot be said to be so with the usual type
of spot limiter.

Radio Engineer’s Vest

. Pocket Book

5/-, or 5/6 by post

from GEORCE KEWKLS, LTD., Tower House,
Southampton Street, Strand, Iun(lon, w.o
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Television ¢
‘Details of Some of the Television Rece

_for high voltages, and the A.C./D.C. technique is adopted L
to enable the mains transformer to be dispensed with.
Miniature components of all kinds have also been
pressed into service and, to give an idea of what can be
done, probably the smallest television plus radio receiver
may be seen on the Masteradio Stand No. 80. This
particular receiver is housed in a cabinet which may be
converted to dispense with the radio, and in this con-
dition is illustrated at the top left of this page. The top
sloping punel is covered with a wooden inset to match
the cabinet when supplied without radio. The radio
recciver, incidentally, is of the two-band (M.W. and

This Masteradio receiver, on Stand No. 80, utilises
the same cabinet for a combined radio and television
receiver, the upper section of the cabinet housing the
tuning scale and radio controls. It employs a 12in. tube,

HE most important feature of this year’s television

I exhibits is the increased size of the viewing
screen. The 9in. tube will be conspicuous by its
absence, whilst quite a large number of models will be
seen using the new 16in. tube. Even in the small table
model receivers, the 12in. tube is now standardised, and
in spite of the use of this size of tube the overall dimen-
sions of the cabinet are such that in many cases the
complete receiver is smaller than the table radio receiver
of two or three seasons ago using only four valves. Much
of this reduction in size is due, of course, to the intro~
duction of high-efficiency miniature type valves designed
especially for television purposes, and many of these ;
may be seen on the Mullard and G.E.C. stands. Further- * A novel form of construction is adopted in this !
more, the heaters of some of these valves are designed All the separate chassis are arranged round the tuh

L.W.} type and the price without radio
is £54 18s. 10d,, and with radio £63—
Purchase Tax being extra in both cases.

Screens

The use of tinted screens alse shows
a marked upward tendency and it
would now appear that the ratio of
plain and tinted screensis about 50-50,
some of the screens appearing quite
light. These do, of course, enable the
receiver to be viewed without darken-
ing a room completely, and the

IA Cordial Invi.
All Our Rea

A uvsefol television servicing unit, emabling a television receiver to be STAN

"

completely set up when no “‘live ” transmissions are available. It is
switchable for the five channels, and may be seem on Stand No. 34, - ¥
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- Earls Court

vers and Accessories which are on Show

Y

opinions of viewers differ as to whether or not the efféct

is worth it.  Some say the details do not appear so
clear, and others say that the contrast is so improved
that viewing is much more enjoyable with a screen.

Loudspeakers

A noticeable improvement in quality of reproduction
is-experienced in these new table models, in spite of the
small loudspeaker which necessarily has to be used.
Advantage has been taken of the improved quality which
television frequencies bring to adopt circuit techniques
to bring out this improvement without utilising large

arphy Model V200 to be seen on Stand No. 61.
and this not only facilitates testing but also servicing.

-

rtion 1s Extended to
lers to wvisit us at

) No. 30

speakers and baffles, but doubt may be
expressed by some as to whether the overall
volume from some of these small models is
not too great. The sound should, of course,
from an @sthetic point of view, be in keeping
with the size of the picture, and in one or two
cases the volume appears much too great—
but again, that is a point of view for the
individual viewer.

Consoles <
Of the other range of receivers it is to be
noted that more manufacturers are providing

U S - 1

‘s <&
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"This table modél by K.B., to be seen on Stand No. 52,
employs a 14in, tube, 6i?€'s clliptic speaker, and costs

doors so that the tube may be covered over when the
receiver is not in use. In spite of the shortage of
timber this is certainly an advantage, and in many
situations it may be found that the doors may be left
partly open to act as a screen from lights in the room.

Circuitry

From the point of view of the circuits employed in the
new models, there are a number of interesting features.
As new stations are now going up there is an increasing
demand for the production of a receiver which may be
used in any area and this is, of course, more economical
than producing a separate model for each area. T.R.F.
circuits are not simple from the point of view of enabling
service engineers to adapt them, and as a result the
superhet is being more widely used. In many cases the
oscillator is provided with five separate tuned circuits or
the equivalent, and a selector switch or selector plug at

This recently-introduced Pilot Model TM.54 (Stand No. 66)
has a 12in, tube and a five-channel receiver easily adapted
for any station without additional

parts. Price 70 gns,
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the back enables any desired oscillator tuning to be
adopted, according to the area in which the receiver is
used. In this way maximum efficiency may be obtained
on ecach channel and these may be set up accurately in
the manufacturer’s laboratory, leaving only the simple
action of changing a switch to operate the receiver as
required.

E.H.T. voltages appear to be slightly higher, due to
improved tube characteristics, and the fiy-back circuits
for the production of this supply seem to be almost
universal. There does not appear to be the increase in
aluminised tubes which was expected, but instead more
tubes fitted with the ion trap appear to have been
adopted. At the time of going o press no details have
been received of any receivers employing electrostatic
tubes—a trend which has been adopted in the U.S.A. due
to the shortage of iron and other materials. Large tubes
have been produced there working on the electrostalic
principle and this does, of course. remove the need for
scanning or deflection assemblies and in many ways
simplifies construction and operation. Another feature
which does not appear to have been exploited by any
manufacturer is the “spot wobbler,”” and we would
have expected at least one receiver with this feature
incorporated—capable of being switched in or out at the
will of the user.

Ceonstruction

Various ideas may be seen on
the constructional side, from the
‘unit arrangement where the R.F.
chassis may be replaced for
different areas, to the single
chassis carrying  everything
including tube and speaker.
One of the most novel may be
seen on the Murphy Stand §
No. 61. A complete departure &
has been made here, and the :
illustrations on the centre of the
previous pages 168/9 show two
views of the chassis of the Model
V200. The complete equipment
is divided into four separate
" chassis and these are supported
by circular strips round the
tube. Not only does this lead
to a much more compact

In this Baird table model to be seen &
on Stand No. 50, apart from the 12in. tube, the customary
**Brilliance ” and ** Contrast” controls have been

named * Light ** and * Shade.”

%

Iayour,’but shorler
interconnecting
feads result. and
each chassisis more
readily  available
for test purposes.
From the servicing
point of view, too,
the receiver is much
more handy, as it
may be rolled ovy
on i bench and will
remain  firmly in
various . positions

Above is a neat kit of
tools which will appeal to
the serviceman and which
are just as useful on radio
equipment as that designed
for television. To be seen
on Stand No, 29.

On the left is the Valradio
projection receiver, giving a
picture 19in, by 144in. and
which may be obtained for
A.C. or for D.C. mains
supplies. It is available for
D.C. private plants of 50
or 110 volts. See it om

Stand No. 21.

without the risk of com-
ponents or valves being
damaged. The section seen
outside the hoop at the
botiom of the right-hand
picture is an R.F. strip
which is detachable, and a
separate strip is available
for each channel. It iseasily
changed without removing
the receiver from the cabinet.
The remainder of the circuit
is, of course, standardised,
and it is a very simple matter for the serviceman to
carry out the change when desired, The idea has
wide possibilities and is the first main departure we
have seen from the orthodox chassis or unit system.

Accessories

Among the accessories the most important are, of
course, the pattern generators and similar test sels
designed for setting up a receiver when there are no live
transmissions available. A good example is shown on
page 168, and this is available for the five channels.
Finally, mention must be made of the interesting kit of
service tools illustrated at the top of this page. Shown
by J. & S. Newman, Ltd., on Stand No. 29, this handy
kit contains trimmers of different types, screwdriver, box
spanners, etc., and costs 25s, 6d. in a black crackle

finish case.
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List
Alphabetical Order, with

of ‘Exhibitors

Stand Numbers

aonRnDonc III DoopooDnooD ‘{AD|

Name
Ace Radio, Ltd, ,.

Aam_ira‘.ty - -

Aerialite, Ltd, .
Air Ministry .
Ambadssador Radio

~(R. N. Fitton, Ltd.)

Amplion (1g32), Ltd.
Antiference, Ltd. ..

Association of Radio
Battery Mnfrs.

Automatic Coil
Winder Co., Ltd.

A\umc Ltd. -

Balcombe Ltd,, A. J

Barclays Bank, Ltd,”

Belling & Lee, itd.
Board of Trade ..

British Broadcast:ng
Corporation
British Railways ..

" Brown Bros,, Lid...

Bulgin & Co., Ltd.
A.F.

Burndept, Ltd, ..
Bush Radio, Ltd. ..

Cole, Ltd., E. K. ..
Collaro, Ltd.
Co-operative Whole-

sale Society, Ltd.
Cossor, Ltd., A, C...

Deﬁca Record Co.,
Dept. of Scientific &

Address

Tower Works, Tower Rd.,
Pound Lue., Willesden,
N.W.10

Dept. of Chief of Naval
Information, Admiralty,
SW.a

Castle Wks. , Stalybridge,
Cheshire

Parilament Sq. Hse.

- Parliament St., S. W

Prmcess Wks., Pollard St.,
BErighouse, Vorks.

23&( Tottenbam Ct. Rd,,

B

67, Bryanston St., Marble
Arch, W.z

41, Gordon Sq., W.C.x

Winder Hse., Douglas St,,
5. W
Taunton, Somerset:

52, Tabernacle St., EC.2

54, Lombard St., . Cg

Cambridge Arterial R BN
Enfield, Middx.

Commercial Relations &
Export Dept., Lacon
Hse., Theobalds Rd,,
Ww.Cx

Broadcasting Hse, W.1

The Railway Execcutive, 222
Mary lebone Rd.,

Brown’s Bidgs., Gt. l:astern
5t,, EL.2

By- pqss Rd., Barking
Essex

West St., Erith, Kent

Power Rd. ChIS“ ick, W.4

Ekeco Wks., Southend-on-
Sea, Essex
pie Wks., By-pass Rd.,

king, Fssex

1, Balloon St., Manchester, 4
~ Cossor Hse,, Highbury

Gve., N.5

1/3, Brixton Rd. S W.g
Charles Hse , 5/11, Regent

ndustrial Research  St., S.W
Dibben, Ltd., Horace Upsrj)er Bamster St.,

Dioptric Mig. &
Dist, Co., Ltd.
Dubilier Condenser
Co. (1925), Ltd.
Dynatron Radio,

Lid.

uthampton
Cranleigh,

Ducon Wks., Victoria Rd,,
N. Acton, W. 3

urrey

Perfecta Whs,, Ray Lea Rd,,

Maide: nhedl.i Berks.

Eastick & Sons, Ltd., 12, Erro!St,, E.Cx

. T.
Econasign Co., Ltd.

92, Victoria St., S.W.x

Stamt

41

231

47

232

237
7o
T 107

H

46
62

57
81
o1
86

82
235
T.108
69
]
7x

T.100

11

Name

Edclson Swan Electric
o
Elwm Ltd , Henry,
Enghsh Elec. Co,,
Lid,
Ever Ready Co.
(G.B.}, Lid.

Ferguson Radio
Corporation, Ltd.
Ferranti, Ltd. W

Galr-nma Electronie,
Garrard Eni
Mig. Co., Ltd.
General Elec, Co..
Ltd.
General Post Office
Goodmans Industries
Ltd,
Gramophone Co,,
Ltd,

Grampian Repro-
ducers, Lt

Hale Eiectric Co.,
Haylgle. Radio, Ltd,
Hobday Bros., Ltd.
Hunt, Ltd., A, H...

Imhof, Ltd., Alfred
Invicta Radio, Ltd.

J.B. Mig. (Cabinets)
Co., Ltd,

Ke{rﬁ s (Gt. Brit. j,

Koister-Brandes, Ltd.

Lee Products (G.B.),
Litd.

L.E. 3 Dlsm"butors,

onds Bank, Ltd.

London & Provincial
Factors, Lid,

McMichae! Radio

M e hone Co.,
arcomp one
Ltd.

Margg!m Ltd..

Masteradio, Ltd, ..
Metro Pex, Ll.d. o

Ministry of Civil
Aviation
Mullard, Ltd, o

MLEticore Solders,

- SHOW

Address
155, Charing Cross Rd.
W.C.2

Flumptre St., Nottingham
Qu&(ns Hse., ngﬂway
C.z

Hercules PL, Hoiloway
N.7 L

105, Judd 5t., W.C.x
Hol!inwcod, Lanes.

518, Ipswich Rd., Trading
Estate, Siough Bucks,

' Newcastle St. , Swindon,

i Wilts.
agnet Hse,, Kingsway,
W.Cz2 ¥

Headquarters, E.C.x

Lancelot Rd., Wembley
Middx,

Hayes, Middx

Hanworth ‘i‘radlng Estate.
Feltham, Middx

Radio Wks., Talbot Rd., _
W. La!mg W.13

Quéensway, Ponders End.
Enfield, Middx

21, Gt, Eastern St.. ECz2

in

Stand
No.

63

14
58

49

77
74
x5
68
28 &

51
233
96

84 &
&5
T 110

G2
6

T.ron

Besndon Valley, Garratt Lae., 9%

112, New Oxtord St., W.C.1

03

Parkhurst Rd. Hollm\a) Ny 78

86, Palmerston Rd,,
Waitham_stqw,-E.r}'

Warton Rd., Strattord.
Fooi;gray, Sideup, Kent
go, Gt. Eastern St., E,C.2
13, Alfred PL, W.C:x

Premises Dept., 71. Lombard
St.,E.C.3

23%,lF Tottenham Ct. Rd.,.

190, Strand, W.C.2
Hayes, Middx. .
1r2fr16, Old St., EC.x

1020, Fitzroy Pl.,, N.W.1

424, Denmark I:hll
Camberwell Grn,, S.E.5

Aerial Hse., Strand W.Cz

Century Hse,, Shaitesbury
Ave,, W.C.2

Mellier Hse. , Albemarle St..
W

33

T_:zoz
52
16

T.100 -
-

T x’os

59

46 &
79
25

8o
3

236
75
48
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Stand k : Stand
Name Address No. Nam: Address No.
Murphy Radio, Ltd. Welwyn Garden City, Herts. 61 Sl.amon Mfg. Co., 21, Hyde Way, Welwyn 15
- i sl Ltd. Garden City, Herts,
l\aéf.ﬁ:lﬁ] IPlr(oi\rlna:].ai Pr%ﬂiﬁ;&%:'é%_z 2% Sobell Ind., Ltd. .. Langley Pk., nr. Slough, Bucks, 56
New London Electron Boleyn Rd., East Ham, E.6  A.q4 ‘!‘kﬁéj&)‘f@? Coutons: | Fephbar aUkug, Il 87
Vks., Ltd. (o ables, Lid.
NE‘\\'Illfurn, J.&S. .. 100, Hampstead Rd, N.W.i  zq | Stration &Co, Lta, Etystone Wik Amchush 2
il e Sugden & Co, Lid,,  Well tikrsee}: Lue., Brighoute, 12
P ” 1 s ‘ot .
“Ossicaide,” Ltd, .. Suffolk Hall, 1, Upper 32 | Stella Radio & TV 915, Oxford St., W.1 I
: Richmond Rd., 5.W.15 Co., Ltd. .
Peto Scott Electrical Addlestone Rd., Weybridge, 73
Instruments, Ltd. Surre Ta{lor Elec. Inst., 419, Montrose Ave., Slough. 33
Petter Radio & Elec, zoi/g, Forest Rd,, T.1o3 td. Bucks.
Supplies Walthamstow, i X7 Telegraph Condenser N, Acton, W.3 97
hilco (OFseas), Ltd. Lion Hse., Ruhumnd Surey Co., Ltd,
}‘h;,]ips Electrical, (.Lgtun\[;l_ae Sha ftc;bury 83 & Telerection, Ltd. .. 12G51uf10!l\ Pde, Che.tenham. 27
td. ve., W.C.2 90 ’
Pilot Radio, Ltd. .. 31/37, Park Royal Rd., N.W.10 66 | Trix Electrical Co,, 1/ 5. Maple PL., Totlenham 23
Plessey Co., Ltd, ,. Vicarage Lue., llford, Essex 8 Ltd. Ct.Rd., W a1
Portogram Radio Preil \’\ Iis,, St. Rule SL 115 i .
. Flee. Ind. Ltd‘les . T‘\ 8 5 i Uitra Electric, Ltd.  Western Ave., Acton, W.3 53
tiy ireless er House, Sonthampton g . B
Pros c:lndWl O\L 7 X ? Valradio, Ltd. .. l\.er:;jgélgpﬂ Rd., Feltham, 21
< Practical Television * . - MO s
Pve, Ltd. .. .. RadioWks, Cambridge 17 & | Vidor, Ltd. «» WestSt., Erith, Kent 55
65 . .
Z e e e { Publi 234
Radio Gramophone  Pale Meadow Print Wks., 76 W Dllice plrgeé;otfii:io}-h: ]‘?V:r Office =
Pev. Co., Ltd. Bridgnorth, Saiop \Vhil‘?l‘mll‘ SW.1 i
Regpmonc Products, New Factory, lEélSlerﬂ Ave,, 88 Waveforms, Ltd. .. 26, Oak]cigh' Rd., New 34
Lid. Ro_mford,__l-.sbex Southgate, N, I :
ROhfr ts’ RadioCo.,  Creck Rd., E. Molesey, Surtey 44 | Westinghouse Brake 82, York Way, Kings Cross,© 43
L, =~ i & Signal Co., Ltd. _ N.x
Rola Celestion, Ltd.  Ferry Wks,, Summer Rd., 39 | Westminster Bank, Prenurves Dept., 51, Thread- 72
Thames Ditton, Surrey Ltd. needle St., E.C.2
Savory & Moore, Ltd. 61, Welbeck St., }\‘\l"\;r 22 \\-’?ét?pchlefifii}Cﬂ] Vi;:\;oga St., Mansfield,
Schart, Erwin .« 49, De Beauvoir 35 adio Co., i Jotts.
Seophony -Baird, Ltd. Lancelot Rd., Wombley, Middx. 50 | Winter Tdg. Co., Ltd. 6, Harrow Rd., W,z T.99
Scott & Co., Ltd., Cromwell Rd, , Ellesmere 18 V\’cilsgy Television, 75, (:r::'sham Rd., Brixton 5
Geo. L., Port, Cheshire td, o W
Simon Sound Service, 48, George St., W.x 13 \\f'_ii.ie,"iiz.t & Weaire, 138, Sloane St., S.W.1 112
. Ltd. !

Tubes and Valves -
at the Show

HE British radio valve industry by its display in
: the National Radio Show will demonstrate how,
on the one hand, it is encouraging the widest use of
electronic devices by designing valves and tubes for
specific applications while, on the other hand, continuing
the process of rationalisation which permits quantity
production of established types and results in a hlghly
efficient product at an economical price.

The industry to-day is enjoying greater advantages in
the techniques of design and production than ever before.
Facilities for research are far more extensive than they
have ever been and the installation of new plant in the
past few years has been without precedent. On the
marketing side it can be said that the overseas dis-
tribution of British valves is now highly organised
and that-the customer can expect good service.

There is a general {rend towards the use of miniature
valves in broadcast receivers. The ranges now available
include directly heated types for battery-operated sets
and indirectly heated types for A.C. and A.C./D.C.
sets and also for car radio. One outstanding feature
of the new British A.C./D.C. valves is
current which greatly helps the set designer.

low heater
Sub-

miniature valves, primarily designed for hearing-aids and .
combining high efliciency with extremely low filament
consumption, are likely to have applications in industrial
equipment and in electronic computing.

Both miniature and subminiature valves are widely
employed in all types of radar and navigational equip-
ment for commercial use. Among the more outstanding
are magnetrons of entirely new design, klystrons,
travelling-wave tubes, special cathode-ray tubes and
types in which the circuit becomes an integral part of the
valve itself. )

In the expanding scope of electronics in industry,
science and medicine. quantities of valves are being
used, for instance, in high-frequency heating, process
control, electronic computing and encephalography.
It is, however, the ** special >’ valves which have greatly
extended this field of applications. Available devices
include atom research valves, photo-cells and photo-
multipliers, cold-cathode wvalves, electrometer walves,
accelerometers, gas-filled stabilisers and voltage reference
tubes. In addition there are flash tubes for stroboscopes
and ultra-high-speed photography.

Transmitting valves of the air-cooled and water-
cooled varieties have been progressively improved and
both types are equally efficient in their respective
functions. In the smaller glass transmitting valves
much has been done to add rigidity to the internal
structure and to achieve more compact dimensions,
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THE
TRIMMER
KIT which no

amateur or professional
radio or television engineer

can afford to be without., Contains :—

| End Trimmer

I Side Trimmer

1 Yaxley Switch Contact
Adjuster

I Low Capacity Trimmer

1 Screwdriver

| Set of Fecler Gauges

I Set of six Box Spanners
from | to 8 B.A,

| Set of four Spanners
from 0 to 8 B.A.

in durable black crackle finish metal case.

RADIO SHOW Stand 29
J. &S. NEWMAN LTD, "™ Harezasnest i v

Tel : EUSton 5176/7

PRACTICAL TELEVISION

\NBOW
WO chelevisiop,
b~ @&W
TcVo . -
FREQUENCY CONVERTER

Model HM2. 2 valve model, self-contained
power unit, enables immediate change over
SUTTON COLDFIELD tuned receivers to
HOLME MOSS reception, without ANY
alteration to chassis, etc. Price £8-0-0

T.V.
PRE-AMPLIFIERS

One-valve model, self-contained power unit,
retails £5-17-6.

"TWO-valve model, self-contained power unit,
for EXTREME fringe areas, retails £7-10-0.
Many thousands in use.

Your dealer will be pleased to demonstrate.

RAINBOW RADIO MFG. CO.
LTD.

Blackburn, ~Lancashire

. Mincing Lane,

Only Wolf solderguns have all these
time and money-saving advantages —
OFF-STRAIGHT EASY-GRIP HANDLE
PERFECT CONTROL

LOW CURRENT CONSUMPTION
QUICKER HEAT-UP

MAINTAINS CORRECT HEAT
LOCALISED HEAT

MODELS FOR EVERY PURPOSE

FROM FINE INSTRUMENT
TO HEAVY INDUSTRIAL SOLDERING

HAVE You TRIED AUTOMATIC SOLDERING?

Win new efficiency and K e f
economy with Wolf Automatic
Seldergun. Its auto-feed, trigger
solder-feed action and perfect balance make
it indispensable to all modern assembly. Typg

Also
\Volfﬁ’mﬁﬂlﬂfﬂl"ﬁ IRONS

— — W
TYPE 2
R L

For all who, for special reasons prefer F——J==> TYPE 32
the conventional straight type handle. s
Identical as regards elements and bits -

Wolf Soldery b i d ==
to Wolf Solderzuns but with roun -—% TYPE 42
heat deflecting skirt.

Hocys 000 v CNGOWF

ELECTRIC SOLDERGUNS € SOLDERING IRONS

“ Obtainable from all high-class stockists and ironmongers

WOLF ELECTRIC TOOLS LIMITED - PIONEER WORKS
HANGER LANE - LONDON - W.5 Telephone: PERIVALE 5631.4
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T/V
TECHNOLOGY

Home Study will give you
a fuller understanding
of Television problems

To the enthusiast for whom television is an absorb-
ing interest and who wishes to understand more
about it, or to those who are constructing their own
sets and want complete knowledge of the theory
underlying the constructional details, ICS offer a
sound, practical and comprehensive course of
instruction. It has given a high level of efficiency to
many, who studied in their own time. What
about you?

FOR THE ENTHUSIAST
OR INTENDING T/V ENGINEER

Course * A" provides a sound introduction to radio and
television principles, deals with the principles of
reception and transmission, and includes the pre-
liminary study of Mathematics, Electrotechnics and
Radio and Television.

Course * B’ offers a more comprehensive treatment of
receiving equipment, deals in detail with modern
principles of transmission and reception, and contains
the necessary introductory instruction in mathematics,
electrotechnology and radio.

The ICS also offer the following Courses in Radio :

Complete Radio Engineering

Radio Service Engineers

Radio Service and Sales
Advanced Short-Wave Radio

v Electronics, Radar and Radio

El

And the following Radio Examinations: '

British Institution of Radio Engineers
P.M.G. Certificates for “irelcss Operators
City and Guilds Tel
Wireless Operators and Wireless Mechanies, R.AF,

For FREE BOOKLET and full details of
these highly successful courses, fill in and post
the coupon belot,

Generous Discount granted to Members of H.M, Forces.
CUT HERE
INTERNATIONAL
CORRESPONDENCE SCHOORS, LTD.
{Dept. T13),
lnternatlnual Buildings, Kingsway, London, W.C.2.

Please send bookler on subject

..... cersaen s v penesenasubsdan AEE Vv

(BLOCK LETI"'—‘RS PLEASE)

Address. eseaas

T N TR

T.V. SPFCIAL!t

10 VALVE 1} METRE SUPERHET ZC 8931.
THE receiver for really long-distance results. Valve
ling-up is 6 of VRES, 2 of VR2, and 1 each VR136 and VR137,
and the 12 mes, §-stage LLF. bt,rlp pives tremendous am li-
fication with ample bandwidth of 4 mes. Easily modified,
full details covering hoth stations supplied. BRAND
I\EW IN MAKER'S CARTONS, ONLY 5 carriage 5/-),

LF, STRIF TYPE 194,

An easily-modified LEF. Strip
structors who want good results &t m
those who
in the vislon or_ sound receivers, This 6-stage strip
measures 18in. x 5in, x 5in., and contains 6 valves VRED,
and 1 each VR53 and VR92. Full details of modifications
ffm' both st::tior}a: 11er> supplied. BRAND NEW. ONLY 45/-

ostage, etc,,

for con-
or for

recommended
rate cost,
have built televisors but are having trouble

6046/8050 PRE-AMPLIFIEI,

The unit described in * Practical Television " April, Res1,
issue as being easily modified intoc a first-class pre-
amnllﬁer for both atatians Complete with two valves
EF50. ONLY 226 ( e 1/8).

R.F. UNIT TYPF 24. Recommended for use as a pre-
amplifier or for long-range rece tion as per *' Practical
Television,” December, 1950, and Februaary, 1851,  Com:

plete with 3 valves VRS, used units at 176, or BRAI\D

NEW IN MAKER'S CARTONS, 25~ [postage oneither 1/6).
—_— — —— 1\,

RECEIVER R.1355.—Designed for use with above R.F.
Unit for long-distance resulls, Complete with 8 valves

35, and 1 each 5U4G, VUL20 and VR92. 48-page book
1 lneihwnsl\.e T'}\r " supplied with each set. ONLY 55
carr etc

INIMCATOR UNIT TYPE 6. This very popular unit
contains the 6in, CR Tuhe VCRYT and 4 valves EF50 and
4 of EB3i. Recommended by many constructors, this is
also specified for the construction of the * Wireless
World " General Purpose Oscilloscope. (Details avail-
able \Bﬂ.) BR?}!\GD NEW IN MAKER'S CASES. ONLY

Cash with order, please, and print name and address clearly.
U-E.l. CORPN., The Radio Corncr, 138, Gray's l.nn1
Road, London, W.C.1, (Phone TERminus 7837.)
Open until 1 pm. Saturdays., we are 2 mins. from High
Holborn (Chancery Lane Btn) or 5 mins. by bus from
King's Cross,

—CLYDESDALE—

Bargains in Ex-Sanrices Radio and Electronic Equipment
FX:FWF!{ 3170A

11.462 - 10DB/ Lﬁzll
A l6-valve U.H.F., Receiver which could be altered and ed f
TV Valve Line up. 2xRL37 pre-tuned R.F. stages EC2 variable
oscillator which 15‘- tuned from the Front Panel, 5xEFa0 LF, stage:
with final amplifier and cathode 1'0'10\&'?'“ using 2xEF50, 2xEAS
are used as D.C, restorer and detecto:

Low voltage from 574 and EHT VMBT !VUIH! A tuned input
fitter sub chassis mounted on top of the main chassis and uses
r EF50 and Stahiliser CV188, Input voltage.
Size of case Eim x fin, x Bin. Grey finish. (‘A\RRIAGE
CLYDESDALE™ 7, 4
PRIUE ONLY £4 " 1 2 Gd' PA
H.A83 RECEIVER 3801 1al)mm3~

Comprlses two chassis hinged at the front panel and all connec-
tions made by a 1Z-way Jones plug and socket fitted at the back

of pach chassis,

The right-hand chas consists of 10 valves, recciver tuning
to the region of 85 megs. by slug tuned coils controlled from the
front panel. For TV, _

Valve line up EFS4 (VR1I6) R.F., E54 Mixer, BEAS0 (VRO2) suppres-
sion, EC52 (V%U’U oacillator, Tollowed by 5xSPG1 (VR55) 46 Mois
LF, stages and an EAS0 Detector,

Mounted on_the left-hand chassis is the Amplifier and Cathode
Follower and D.C, restorers using EF50, 6V6 and 2xEA, B-volt
H.I", transformer with VU111 EHT Rectifier and R2 H.l' Rectifier
also on this chassis {5 a 24-v, Motor Driven Antenna switch with
co-aX. connectors and co-ax relays.

Size 18in. x 9in 1. inish biuc 2 sd
-

CLYDESDALE'S
PRICLE ONLY
'l\
maing with thermostatic control
Size 14in, x 6in. X Gin. which is cork lined
therpmometer and adjustable thermostac

CARRIAGE
PALD

H513 Crystal Ovens h’-
Built in a meta! b
with a very seasitive

Weight, :
Rl Gt ARRIAGL
Sibparrs  £3.19.6d.  cAmmiyr
Order direct from
CLYDESDALE 3.0
CO. LTH,
1, Bridge St, Glasgow, C.5. 'Phone: SOUTH 2706/%
Visit our Branches in Scotland, England and N. lreland.
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Aberdeen Tests
LTHOUGH a B.B.C. engineer-
ing unit began tests recently
in the Aberdeen area for the sefection
of a new television station site, it is
not to be concluded that plans to
postpone the building of another
transmitter—to serve the north-
east—have been reversed. ;

It merely means that when per-
mission is given to go ahead with
erection, no time will be wasted in
choosing a suitable site.

Originally planned for a 1953
opening, the Aberdeen transmitter
was pushed further into the future
when, last March, the Assistant
Postmaster-General announced in
the House of Commons that, owing
to the defence plans, five prospective
stations would have to be postponed.

American Survey

SURVEY conducted in the

United States in an attempt to
find just how much television has
affected the habits of. the average
American, shows that social life is
again centred round the home.
Societies to encourage interest in
hobbies and handicrafts, arts and
drama, etc.,, have received a set-
back, due to the lure of television,
while a great interest has been
stimulated in politics.

Sales Still Falling

FOLLowsNG the doubling of
purchase tax on radio and tele-

vision receivers, sales in London and

the Midlands are reported to be still

falling.

* In the Holme Moss area, where a
service is expected to begin in the
autumn, business is reported as
* steady,” whereas a minor boom
in sales had been expected.

Masts Erected by the Council
T a meeting of the Sunderland
Rural District Council last
month it was decided that council
house tenants requiring television
would have their masts erected by the
council and charged with the cost.

Cinema Reopening
HE Tower Theatre, Skegness,
which was bombed in 1941,
reopencd recently after two years
of reconstruction,

N R

The Editor will be pleased to con-
sider articles of a practical nature
suitable for publication in ** Practical
Television.” Such articles should be
written on one side of the paper only,
and showld contain  the name and
addiess of the sender.  Whilst the
Fditor does not hold himself respons-
ible for manuscripts, every effort will
be made ta return them if a stamped
and addressed envelope is enclosed.
All cgrrespondence intended for the
Editor should be addressed to: The
Editor, ** Practical Television,”
Georse Newnes, Lid,, Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the
design of wireless apparaius and to
our ecfforts to keep our readers in
touch with the latest developments,
we give no warranty that apparatus
described in our columns is not the
subject of letters patent.

Copyright. in all drawings, phota-
graphs and  articles  published in
* Practical Television ™ s specifically
reserved throughouwt  the  couniries
signatory to the Berme Convention
and the US.A. Reproduciions  or
imitations of any of these are therefore
expressly forbidden,

The main features of the cinema
are its capability of receiving large-
screen television, and its emergency
lighting system which removes the
possibility of the auditorium being

plunged into sudden darkness. When-
ever the town supply fails, the emer-
gency system cuts in immediately
and fades out as soon as the normal
supply is restored.

Fifteen Years Ago
IN last month’s edition of * The
Passing Show,” which dealt
with the years 1930-39, viewers
heard again the first words spoken
on television. These words com-
prised an announcement to Radio-
lympia by Leslie Mitchell, who
then introduced Miss Helen Mackay,
singing  television’s first song—
* Here's Looking at You.”

Work With, Not Against
UEST speaker at the Ladies”
Day luncheon of the Manchester
branch Society of Cinematurians
last month was Mr. Buster Keaton,
famous star of silent-film days and
known universally as ‘* the man who
never smiles,”

In addition to telling of his
experiences in the film world, Mr.
Keaton did not appear too happy
concerning the cinema’s” ability to

A B.B.C. engineer with one of the Marconi micro-wave links used fo carry

the television transmission from the Glyndebourne Opera to Alexandra

Palace recently. Three of these Marconi installations were used by the
B.B.C. and were reported to have worked well,
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cope with the development of tele-
vision.  He said that rather than
try to combat-it, the trade should
work alongside it.

Signals at Llandudno
ERFECT test signals {rom the
new B.B.C. transmitter at Holme
Moss are reported to have been
received at Llandudno, 88 miles
away.

Colour TV ?

IT was stated by Jan Philip Boon.
director of the Belgian National

Broadcasting Institute, in New York

recently, that when public television

transmission begins in Belgium next

December, pictures may be in colour.

New Television City

AS the lease on Alexandra Palace
L1 ends in 1956, the B.B.C. has
placed a contract for the first section
of the proposed television city at
White City, West London.
cover seven of the thirteen acres
site and in all will cost £7,000,000.

School Programmes
REGULAR series of educationa!
programmes will begin in the
‘autumn in the United States.

In addition to the arts, the.pro-
grammes will deal with science and a
wide range of subjects and are
primarily intended for students in
hospitals or those unable to, leave
their homes.

Holme Moss Signals

ROSPECTIVE viewers in the

Holme -Moss area are reminded,

that until a public announcement
is made, no definite hours are aliotted
to the transmitting of signals. The
black cross which appears on some
screens from time to time is merely
to assist the engineers.

Duke to be Televised
JHEN the British Association
holds its annual meeting in
Edinburgh on August 8th, the Duke
of Edinburgh will be televised giving
his presidential address.

He will speak directly to 2.000
people and indirectly, by means of a
closed circuit, to 2,000 others on a
large screen measuring 16ft, by 121t
in the city’s Usher Hall,

Viewers of the B.B.C. Service
will not see the Duke’s address which
will be heard on sound radio only.

Home-made Midget Set
MIDGET receiver, !‘ne‘tsuring

£ 10in. by 8in., with a 2in. by 21in.

screen picture, has been made by

Itowill

Mr. Bernard Poole, of Davenham,

Cheshire. ) .
Construction of the receiver, which

cost £15, took one month of Mr.

~ Poole’s spare time.

Russian Film Received
T Chichester., Sussex, recently,
Mr. Gerald Marcuse, the well-
known radio amateur. received a
picture which he believes to have
been transmitted from a Russian
station, possibly Leningrad.

The film, which was obviously
Russian, although no sound could
be heard, gave a picture at times
almost as clear as reception from
Alexandra Palace.

The distance between Sussex and
Leningrad is about 1,300 miles

No Breach if Free

CCORDING 1o the CE.A.

General Purposes Committee,

the installation of television in public

houses does not incur a breach of the

television licence ; provided mno
admission fee is charged !

Northern Broadcasts
COMPLETE mobile unit will
leave London for Birmingham
at the end of October, it was rccemh
announced by the B.B.C.

This will enable broadcasts to
come direct from the Midlands and
the North of England, including
outside events from Manchester and
Leeds.

"Victoria Street,

Broadcast Receiving Licences

TATEMENT showing the approxi-
mate numbers issued during the

vear ended June 30th, 1951,
Region Number
London Postal 2,370,000
Home Counties . ., 1,657,000
Midland o i 1,767,000
* North Eastern o 1,915,000
MNorth Western - 1,621,000
South Western ’ 1,072,000
Welsh & Border Counties 732,000
Total, England & Wales 11,134,000
Scotland ; i 1,117,000
Northern Ire]and e 208,000
Grand Total 12,459,000

The above total includes 897,000
television licences.

Waveguide Technique

UPPLEMENT No. 2, 1951. to

B.5.530, is now available on

this subject.  Graphical symbols
are included relating to most of the
concrete items defined in Supplement
Mo. 1, to B.5.204, Glossary of Terms
used in Telecommunication, suit-
able for circuit diagrams and instals
lation diagrams both in the single
and double line forms. The former
are mainly based on the standard
symbols published in America by the
Institute of Radio Engineers. :

Copies of this standard may be
obtained from the British Standards
Institution, Sales Department, 24,
London, S.W.1,
price 3s., post free.

I'ashion Parades are now being televised each Thursday at the Tele-
kinema, South Bank Exhibition, and the illustration above shows Bruce -
Belfrage describing two of the creations at one of the recent transmissinns.
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BUILD YOUR OWN
MODERN RECEIVER

: 4 SOME POPULAR
TERNC oo
- HOME CONSTRUCTOR

- for
HALF the normal cost s =¥
& ESTABLISHED 25 YEARS =

* A MIDGET 4 STATION “ PRE-SSET"” SUPERHET, + THE MIDGET A.C. MAINS 3VALVE RECEIVER,
RECEIVER for A.C, mains, Designed to receive any threa as designed and published by * Wireless World,” covering
stations on Medium Waveband and one on Long Wave by the Long and Medium Wavebands, Cost ol all Components to
turn of a Rotary Switch, no Tunlng being necessary. The build this set {5 £4/17/9. A reprint of the complete Assembly
set can be supplied either as a complete Kit of Parts, or Instructions, incloding Practical Layouts is avatlable
Ry nm-_gl!msle 0&' Lhe1 Uomprr;‘nentm se:}lmrs&;_gl};. ‘ 'Ige Complete r Od.

asembly Instructions, showing the iring lagram and v " - W " B i
Component Layout and Point to Point connections, together *E?‘Irl& Vl‘,",{‘ﬁ}f};}ﬁ‘-‘n“ t\,)vlo{ '.5'31 su’;{,‘t?ﬂﬁn’%;r;,g‘;,ﬁ}ﬂf
with a Component Price List, available for 1/9. - Tnoladi as and MiCoil Speak buil is sot for
: 5 iy o " ng Valyes and M/Coil aker, to build this sct for

* A 4-VALVE T.R.F. BATTERY PORTABLE " PER. i10:0. Reprint of the orizinal Assembly Instructions and
S()!\i-l\alg * :\irl-l'f‘r.] mg(!)lahle aaca Commegzel Kit rral{hParts DII l;dq; ircuit may be obtained for 8d.
purc a o a8 MPponents separaloly, 2 compie’ ¥ oo P L T .
price details, including an individual Component Price List, *a’;nlﬁb‘lis‘n‘éé“ ?zlxl"tlgaﬁdrﬁiﬁ?ll‘sguc ﬁ;‘?{.‘;ﬁ{i&?“};};},‘:g’sﬁz
are included tn our set of Assemhbly Instructions, which We 'z.,m supply from stock all of the Components to build
is obtainable for 9d. In addition, these detailed Assemnbly this Mg Pvalrs Rapatvar. A Feprint of the completa
Instructions also show Lhe complete cirenit, with a Practical articte and cireults, Including Practical Layout and Come
Component Layout, which in themselves make the assembly ponent Price List is available for L=

of the set guite simple. .
A MIDGET 4-VALVE SUPERIIET, PERSONAL SET, % ACOMPLETE KIT OF FARTS tobuild « AIIDGET ™ Afl-
*cfwcring Long and Medlum Wavebands and designed for dry” BATIERY ELIMINATOR, giving approx. 69 volts
Mains or Battery operation, This receiver iz designed to and 1.4 volts. This ellminator is suit_a_h]o for use with any
operate on A.C, mains or by an * All-dry " Battery ; either 4-valve Superhet Personal Set requiring approx, 70 to 85
method is selected by means of a Rotary Switch, It is so yolts. It is easily and quickly assembled and i3 housed

s : is i sS4k in a case size 43in. by 13in. x 3%in. It can therefore be accom-
g&s#fgf “W}S%.‘, ?ﬁ;,,“.,‘;“}ﬁ;‘;‘gfj,";’m‘g 5;"}3} m{is!:;aﬂla :}ﬁ?:rs‘gf: modated in most makes of Personal Sets  Price of Complete

therelore, can be made either as an " All-dry * Battery Kit, 42/6.

Personal set or ad a Midget Receiver for Combined Mains) % For £68/5/0. A Complete Kit of Parts. .nciuding Driiled
Battery operation. The set can be supplied either as a com- Chassiz and Valves, to build a 6 to 8 watt PUSH-PULL
plete Kit of Parts or by purchase of the Components separ- AMPLIFIER for operation on A.C. Mains, Incorporates
ately, The Assembly Instruections, which include Wiring Tone Controi and {s suitable for use with any type of pick-up,
Diagram and Practical Component Layouts, are available for The complete set of Assembly Circuits including Practical
1/9. ‘This also includes a separato Component Price List, Layouts, iz available for 8d.

* Send 9d.P.0. for our NEW STOCK LIST, showing many KITS OF PARTT for Sets and Battery Chargers and ** hundred:  of Wireless
Components. When ordering please cover cost of postage and packing.

STERN RADIO LTD., 109 & II5, FLEET STREET, E.C4  cuneliome son

BUILD YOUR OWN RECORD-PLAYER
with the easy-to-build
M.0.S.ATAMPLIFIER

+# High quality output
(four wattsl

+ Low mains consump-
tion,
Simple stage by stage

* easyp- to - follow aig—
structions,

+% No previous radio
knowledge needed to
get first-class results. ;m"‘,“ﬁana sm“

The amplifier YOU can Manual, l paid,

Egélimanfgorr?e nfg ”Em?é Compiete  kit, M:‘;:gi:‘fﬁ‘:ﬂy instruction P R E C I S I 0 N
you first switch on, 1It; £4 i 12 a 6
;mgé?ﬁeté?;;?zd‘aéi\;‘:‘ﬁug C A P A C IT 0 R S

and the reproduction is of the highest standard.

For those who have any doubts about their ability to construct
this amplifier, we offer the instruction manual separately. This
contains fully detailed Instructions besides the circuit, diagrams,

FOR GREATEST EFFICIENCY
AT .
THE HIGHER FREQUENCIES

SILVERED

hot hs, parts list and sect tion, fauit- L ete, -
E‘h?e EglsﬂiptscéEpda.far]h?egagmf?eigll?esn%]egr?;r?n i]r%LnE oar:;:;eft‘gdiﬁ}:%\ﬁs?y FOR TELEV]S]ON, FM, AND
e 1. wIlL nw arn .S Al 3 . je ray . =
With all the holes Arilied in the COPTGct Haces, and ANl the Febie ALL U.H.F. APPLICATIONS

tances and condensers wired to & colour coded group board,

RADIO FEEDER, TYPE RFI . Constructors’, service replacement, and

Designed for use with A.C.-operated amplifiers, the Radio Feeder al] k]t t)’p(’s.
Type BF1 employs a two-stage T.R.F. eircuit giving a high quality . .
nuLTpu!.i‘ gisi'htha uTltJ of high-gain ;wn&oge vaives, ?ihn !—‘]{msiti;iw is Hi h feCiSion and Iaborato s
such tha o unit can operated in areas of only moderate .
signal strength. g p v ry type
Instruction Manual, 2 /= - b

AFY: Fesder Unit JO itk Manyal, compleie ., .. 52/6 {-I'S!.S‘ fmm 3
" = MAIL ORDER SUPPLY, -
Tho Rati0 Contre (DuptpTe), SPHERE RADIO LIMITED,
® ® 33, Tottenham Court Rd., || HEATH LANE, WEST BROMWICH.
London, W.1 ; '
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RECEIVER TYPE 25. The receiver
portion of the T/R 1156, Covers 4.3-6.7
Mcis and makes an ideal basis for an all-
wave receiver, as per Practical Wireless,
August, 1949, issue. Complete with
valves type EFI6 (2), EF39 (2), EX32 and
EBCH, Supplied complete with neces-
sary conversion data for home use, 35'-
new condition. Chassis only 8/6.

PLESSEY. 3in. P.M. Speaker with
miniature O/Trans., 17/8. W.B, 2iin,
P.M. @ ohms, litrans,, 15/~

R.3515 LF. STRIP. A complete LF,
Unit comprising & 8P61 1.F. Stages,
tuned to 13,5 Meds, 1 EASCI d:ode detector
and 1 EF# or EF3% output or video
stage, A few modifications only are
required to adapt this unit, which will
five pictures of extremely good quality.

rice, complete with valves and fool-
proof modification instructions, 1s 45/-,
plus 5/- carrlage and packing. Limited
quantity only,

5CP) C.R. TURES. Brand New and
Boxed, 25/- carriage paid.

3 BP1 C.R. TUBE complete with base
and shield in holder with leads, 25/-.

5 HARROW ROAD, LONDON, W.2

PADdington

"

1008/9
0401

Brand new,

GERM: :wl‘}:w CRYSTALS complete with circult

3547- RECEIVERS, Absolutely brand | diagram, 4/

new, in sealed manufacturers’' packing
cases, Incorporating 15 valves type
EF30, 2 of SP6l, EF3, EBC3I, 3 of
EB34. Complete 45 Mc/s LF. Strip,
motor dial and drive, pots, etc., ete,,

£6 only, plus 10/~ p@.ckmg:mdcurriase
Whilst they last !

TYPE 25 R.JF. UNIT, Brand new,
converted from new R.F.24, 196
(carriage and packing, 1/6).

Thiz unit can now also be supplied
modifled to cover R.F.26 frequency (for
Midlands T/V), brand new, at 26

MIDGET .0005 mfd., TWO-GANG
TUNING CONDENSER. S8ize onl

MIDGET TW U-GA_NG 0005 WITH 4W.
BUTTON, 86.

5MAL METI:.R RECT., 8/-.

RECE
Trlr‘vision
1 ea, 5U4AG, VU120
TV

FCEIVER TYPE 21.
the W/

crash limiter,
2-ARS (HLZID] D).

ONLY 55~ (carriage, ete,, T/G).

21 operating from 4.2-7.5 Mors,
Valve line-up

PUSH

W.6 and WX, 1/6.

R R.1355 as specified for “ inexpensive
Complete with B valves VRES, and
, VR92, and a copy of ** Inexpensive

The receiver portion of
Double
superhet from 16-30 Mc/s. Incur rating B.F.0, and
-ARFP1Z (VPZ3) and
Absolutely brand new, complete
with circuit, Only 45/- complete. Vibrator power
unit for above, brand new, 17/6 only.

2%in, x 11in. x 1jin, Capacity guaranteed,
standard length lin. spindle, complete
with mounting bracket, less trimmers,
68, or complete with * built-in"”
tvimmers, 7/8. Each plus 6d. post.

List.

Send stamp for current Component
Probably the most comprehen-

sive in the trade.

NO. 38 “"WALKIE-TALKIE"”
TRANSRECEIVER, Complete with
throat Mike, 'phones, junction box and
aerial rods 1n canvas bag. Freq. range
7.4 to § me's, All units are new and
tested before despatch. As supplied Lo
Overseas Police Forces. £419

carriage 26, i

EF50 (VR81) BRRAND NEW RED
SYLVANIAN, 10/-. Original boxes.

British Types boxed, 8/6. Unboxed
Britlsh Types, G-
LF.! TRANSFORMERS, Manufac-

turers' surplus, Iron-cored, 465 ko/s.
Sirze 4in, x 1}n. x liin, Per pair, 88,
whilst they last,

INDICATOR TYPE 6. These units
are brand new, in excellent condition
and are all fitted with a VCRST

the tube which many consiructors
have put to T.V. use. WValves include
4/VRS (EF50), 3/VR5¢ (EB34), plus a
host of potentiometers and H.V.
condensers, ele, The complete unit is
enclosed in & metal box 18 x B} x Tiin.
Price only £3/19/6, post pald.

VIBRATOR POWER UNITS, 2 volt.
As for Canadian 58 set. Completely
smoothed, output 1.5v. L.T. and 50v, and
180v. HLT. at 35 m.a. Complete in grey
metal box. Size 8 x 38 x 41, 50/~ only.

METAL lt!.["[ll?ll,lt‘s. 8.T.C.,
volts 75 m.a., B/-. G.E.C., 6 voite 1 &mp.,
4=, Wz-aclnr’!muse. l? ‘volta 2 amp.,
12 B Penr'il Type BE,HT., 6800 v, 1 m.a.,

D 1,000 v. 1 m.a.. 6i-; 2,400 v. 3 m.a..
15» J50, 50(! V. 2 m.a., 76

FILAMENT 'I‘R Al\hPOR'ﬁhR‘i. An
Input 20050 A.C., 6.3 v., 1.5 amp., 7 6:
Igranic 6.0 v, 2\ am 10- 6v. or 12 v,
3 amp., 16/-; 6.3 v, 12 amp., 87/8.

\l AINS TIRANS, (I'Alt'\l FhO). 250-0-
80 m.a., 63 v, 3 amp., 2 amp.
lnput 116/250, 20/-. Min. mum Trsn-,
3k higm by 3 by 24, fully shrounded,
ﬁo—c— , 60 m.a., 6.3v. 3 amp., 5 v. 2amp.

G.E.C.

GERMANIUM
CRYSTAL DIODES

LATEST, SMALLEST
SUPREME CRYSTAL DETECTOR

Midget Size, 5/16in. x 3ll6in.
Wire Ends for Easy Fixing.

4/6 each, postage 21d.
Technical Details and Selected Types
available.

SILICON CRYSTAL VALYE
3/6 each, postage 2id.

Fixing Brackers 3d. Extra.

COPPER INSTRUMENT WIRE

ENAMELLED, TINNED, LITZ.
COTTON AND SILK COVYERED.
Most gauges available.

B.A, SCREWS, NUTS, WASHERS,
soldering tags, cyelets and rivets.

EBONITE AND BAKELITE PANELS
TUFNOL ROD, PAXOLIN TYPE
COIL FORMERS AND TUBES.

ALL DIAMETERS.

Latest Radio Fublicatigns.
SEND STAMP FOR LISTS,
TRADZ SUPPLIED.

POST RADIO SUPPLIES

33, Bourne Gardens,
London, E4.

FIRST-CLASS

TELEVISION and

RADIO COURSES
GET A CERTIFICATE!

After brief, intensely interesting study
—undertaken at home in your spare
time—YOWU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how !

;r=nwmmFREE GUIDE- ===+

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.l.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., AM.LLMech.E.,
Draughtsmanship (alibranches),
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 [885—OVER

= enn=150,000 SUCCESSES-uaual

NATIONAL INSTITUTE OF
ENGINEERING

{Dept. 461), 148, HOLBORN,
LONDON, E.C.I.

EERsMsssssEmssRsEmEsen

ASesEEEEEEEEESssEsESASEEsEAES

| T .

The ' Fluxite Quins” at Work
“ Car's Meat will win it. You sec.
Take a look through my latest T.V,

Field glass size,
You can clap to your eyes.
And all made by FLUXITE and me."

Bee that FLUXITE iz always by you
—in the house--garnge—\\'mkslzr—
wherever speedy soldering iz needed
Used for over 40 years in Govern-
ment works and by leading engineers
and mannfacturers, Ofallironmongers
—in tins, from 1/- upwards.

The FLUXITE GUN puts FLUXITE
where you want it by a mmpic
pressure, Price 2/6, or filled 3/6.

FLUXITE

SIMPLIFIES AILL SOI.IJERIHG

‘Bermondsey Street, London, SE.1

Write for Book on the Art ﬂf “ SoFT "

Soldering and for Leafiets CASE-
HARDENING STEEL and ‘]"EMPF’RING—
TOOLS with FLUXITE. Pricelid, cach,

FLUXITE Ltd., Dept. P.T.
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TELEVISION

NYTHING which * catches on ™
at all in America seems to go
ahead with leaps and bounds. The
television craze has caught the public
fancy and forces the pace of the
engineers and technicians. Large
screen television is now proving a
big attraction at cinemas and
theatres, and threatens to. become
yet another force in entertainment,
separate from regular television and
competing for audiences with theatres
and cinemas.

THE RISING SPIRAL

ELEVISION networks are out-
bidding the film industry for
exclusive rights for. direct TV and
filmed records of major sporting
events, and the spiral of television
costs is steadily rising. It will
be interesting to see who secures the
combined film and television rights
of the coming heavy-weight bout
between Ezzard Charles and Joe
Louis. Fortunately,  advertising
sponsors willingly pay out huge sums,
and the beneficiaries are the writers,
actors and technicians. Home viewers
tend to turn over from station to
station with the restlessness remin-
iscent of the earliest days of sound
broadcasting. My latest informant
on American television, back from
MNew York a couple of weeks or so
ago, frankly admits bewilderment
over the whole thing. * By com-
parison, B.B.C. television is so
peaceful that I feel relaxed and
sometimes drop off to sleep,” he
said, *“But B.B.C. production
methods, on the average, are far
more polished and professional than
the American.”

THE FIGHT FILM
THE recent big fight—Randolph
Turpin versus ** Sugar ™ Ray
Robinson—gave every indication at
one time of developing into a free-
for-all between the man who secured
the filming rights, the cinema trade
and the B.B.C. Michael Goodman,
a film producer who specialises in

making featurette, documentary-and.

fight films, paid a considerable sum
of money for the exclusive right to
make a film record of the Turpin-
Robinson fight, but was unable to
obtain a circoit booking - from
Qdeon, Gaumont or A.B.C. circuits.
Faced with an almost certain loss,
he offered the film to the B.B.C. for

_more

PICK-UPS AND

By Iconos

television, thus provoking the in-
dignation of the entire film industry.
Many cinema exhibitors who had
booked the film telegraphed can-
cellations, and the situation looked
grim for the producer., The fight
took place, and Mr. Goodman must
have heaved a sigh of relief when
the fourth round had passed, giving
him sufficient celluloid to make
a film. His next anxiety must
have been that the fight might go
to the fifteenth round, with con-
sequent huge consumption of flm
stock on several cameras. Well,
the fight went the full distance,
literally packed with punches and
incident, filmed throughout and also
the subject of breath-taking com-
mentary on sound radio by Raymond
Glendenning. This commentary, in
turn, was the subject of controversy
and a great deal of newspaper
publicity—resulting in a large crop
of unexpected bookings from
cinemas, notwithstanding the full-
length film version prepared from
Mr. Goodman’s negative by the
B.B.C.

STORM IN A TEA-CUP

T is interesting to note that the
B.B.C. film of the big event lasted

-about an hour, whereas the length
‘of the cinema film version was less

than half-an-hour. Both versions
were highly successful and the storm
subsided. Cinema exhibitors—apart
from the big circuits—suddenly

-acquired a new interest in the film
-and showed it, later reporting excellent

business, notwithstanding the com-
petitive television version. Viewers
also expressed satisfaction, though
in my opinion there was a lack of
variety of shots and particularly of
close-ups of the fighters mixing it
up. However, the * Goodman
gamble " came off, and this producer
than  recouped his heavy
investment. All's well that ends
well 1 i RN e Ry

“all

REFLECT/IONS

THE DIPOLE

16 mm. TELEFILM
HE B.B.C. have concentrated on
using 35 mm. film in their
telefilm section, for all
purposes, including telefilm recording.
In the U.S.A. the 16 mm. film has
been adopted by some of the net-
works on the grounds of economy.
There seemed to be little to choose
between the two gauges of film in the
early stages of kinescope recording,
but improvement in quality has been
so rapid that the difference is quite
noticeable on closed-circuit tube
reproduction. It really looks as

filming

though the cautious approach of the -

B.B.C. to 16 mm. film has been
the right one.

HORSES AND OPERA

FILMS of great sporting evenfs
are good television material,

but few films can equal the fascination

of direct O.B.’s. The transmissions

on the same evening of the Inter-

national Horse Show at White City™

and the Glyndebourne Opera made
up a mixed bag of great interest.
Glyndebourne Opera House, erected
in 1934 in the grounds of a country
house, has become a great national
asset, and its 600 expensive seats
are filled throughout the short
annual season. It is to be hoped
that the transmissions from Glynde-
bourne will be an annual affair,

though I am not certain that opera is

entirely. satisfactory on television.
Technical difficulties are great—as

with stage plays transmitted from -

theatres — and  various acoustic
troubles affect the sound, due to the
engineers having to use hidden
microphones not always placed in
the best positions. The situation
would be very different il a micro-
phone could be moved about, over
the heads of the artistes. The Horse
Show, on the other hand, is perfect
for television, and
atmosphere in the great arena at
White City during *‘jump offs ™
between champion horses, comes
over very well. The B.B.C. are

»

the electric -

learning that it is not necessary for’

the commentator to be talking away
the time; occasional pauses
with natural crowd noises, etc., but
with no commentary, are welcome.
1 would certaihly say that these
horse shows are in the top class so
far as suitability for television is
concerned.
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SPECIAL EFFECTS
THEATRE Royal, Drury Lane
(to give it its full title), has
long been noted for its spectacular
scenes and is probably stil one
of the finest stages in the world, so
far as trap doors, lighting and gadgets
for °f transformation scenes” are

‘concerned. On that stage have been

run horse races (in ** The Whip ™),
balloon ascents (in *“ Sealed Orders )
and sandstorms (in “ The Desert
Song"). Actors groped about the
stage in the acrid fumes of smoke
pots or drain testers, simulating
London fog, while the orchestra
and audience in the front rows of the
stalls at the first night coughed
themselves sick.

On another occasion, this time

.on the last night of an unsuccessful

play, the property men decided to
burn the remaining stock of incense
used for a Chinese scene. The result
was alarming—stopping the orches-
tra altogether and giving the audi-
torium a distinctive odour which
clung to it for many weeks. But the
days of such hand-made special
effects are now past; the films, tele-
vision and the war requirements of
Combined Operations having resulted
in new and painless ways of achiev-
ing these effects. The Besler arti-
ficial fog generator, used for provid-
ing cover for attacking troops
during the war, provides a ready
supply of fog, mist or steam. This
has now appeared in new portable
form in the shape of a fog pistol

for stage use, a recently patented
device used in various stage shows,
including the International Ballet
and at film studios. A special kind
of oil is blown (by compressed
carbon dioxide, from a * Sparklet *
bulb) through an electrically heated
tube and is atomised, blowing out a
jetof pleasant smelling white-coloured
vapour when a trigger is pulled.
When the fog gun is fitted with a
special dry-ice cooler on the nozzle,
the vapour becomes heavier than air,
This is the secret of the novel effect
seen in ** The Sleeping Princess  in
which. the dancers appear to be movy-
ing about on the top of a cloud.
1t is of particular interest and will

undoubtedly soon be seen from -

Lime Grove.

Picture Tube Testing

HE following valuable notes are supplied by the
Mullard Company and will interest every service-
man.

HBefore considering the tests necessary and desirable
to undertake when a tube fault is suspected, it is worth
while considering the type of fault that may develop.
In general, the faults which are most likely to come to
notice are those which result in one or other of the
following symptoms :—

1. Complete black-out of the tube.

2. High brilliance but no picture.

3. Ton burn.

4. Burns due to time base failure..

5. Loss of tonal value of picture.

' Using Receiver to Diagnose Faults

All the above points are observable while the tube is
in operation in the receiver. Some of them dendte
straight away a faulty tube ; others could be due either
to a defect in the tube or alternatively in the circuits of
the receiver itself. For instance, ion burn is obviously
a tube defect and cannot be cured by making any
adjustment to receiver circuits, whereas a complete black-
out of the tube might be due to either cause.

There will be little point, therefore, in the service
engineer installing elaborate apparatus to carry out
tests which the receiver itself can undertake.

Briefly considering a few of these faults we can note
that bad insulation between cathode and heater results
in virtual earthing of the cathode and that this will,
therefore, either cause the tube to glow brilliantly with
tack of modulation or alternatively to be completely,
blacked out according to the circuits employed in the
particular receiver in which the tube is used. Defective
insulation or a short circuit of the cathode to control
grid may produce similar effects. A completely blacked

,out tube may also result from a broken heater.

Poor tonal gradation is usually the result of low
emission, but it should be noted that lack of grid drive
from the video circuits of the receiver may produce a
similar effect.

A less usual reason for poor tonal gradation is the
effect of stray emission. Such stray emission is not

modulated by the grid, and therefore manifestsitselfasa

low value unmodulated glow on part or the whole of the

tube face. Its effect is chiefly to destroy the true tonal
value of the darker portions of the picture.

_Precantions Necessary

It is important to note lhal in the case of a picture
tube, the cathode surface is comparatively large, but
that under normal operating conditions the beam current
is drawn from only a portion of it. Any attempt, there-
fore, to test the emiission of the cathode by using the
cathode and grid as a diode rectifier will give entirely
misteading results. When a test of this nature is made, the
emission from the whole cathode surface will be medsured
and this will bear no relationship at all to the emission
‘available from that portion of the cathode in use for
providing beam current under normal operating
conditions.

Loss of vacunm in the tube will uszally result in the
early formation of a burn similar in appearance to
ion burn. In especially bad cases where serious leakage
has taken place, it will often be noticed that there is a
white deposit in the vicinity of the gettering.

Insulation leakage between grid and cathode has
already been referred to. It is not usual for leakage to
occur between the first anode and the grid. The second
anode has its own connection in the cone of the tube and

internal leakage between this and other electrodes is,’

therefore, rarely come across—if present it is usually
manifested by arcing or sputiering.

Burnt-in lines, or spots on the face of the tube due to’

the time base having ceased to operate, are selt‘-apparent
It is perhaps worth while mentioning that in testing and
repairing a receiver in which the time base has been at
fault, the brilliance control should be turned to minimum
to avoid further damage should the defect not have been
remedied before the trialis made.

A quick test for insulation between cathode and heater
and between cathode and grid, together with a check of
continuity of the heater, are useful tests. If it can be
quickly diagnosed that the tube is faulty in this respect,
much time will be saved in looking for faults elsewhere,
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ALPHA OFFERS

BRAND NEW AND BOXED

EVEG, BVEGT, 524M, IT4, 154, TRS, IS5, 78,
EW-Q.IBOOO 616, 5U4G, GXS \r"luw 30

41 Z-G PEN45,’ 82, 45£,6G &63 6817,
6807, at 8- ea
3Q5, C& bCE 8C8, 6D8, 1%[(’1' M'EE:JPI:.N

ETaac, 807, KTE&E, Z
gAMS, rm,o o) gg.gg' g%‘llgt 1‘3 0% saci
1%&7 12(10 8J7, 12486, ENTGT, BAGY, GBS,

?1‘.‘135 EF39, EBCI3 Er;ag,t 7. Baﬁifh
0 &
KTZ41, MH41, KT.aéa mm SHT
a:. 7= each

VU1, CV73, 37, 635 All ac 4.6 each
7183, CV6, 1148 All at 2/- each
VU.IN.F‘& 2158G, ZX2, Pen 220, (,‘.-9 SP4l,
SII;GI%, 6H6, BB, DK510, VSIE 21151 }1'[.‘124

A
EF50 (E»ylvania} 9:6 : VRaL, 7. V
DDL4, 5/-: 9D3, 4.9': 141760 [R
6;-;9&!,2.‘9;955 5i-; 8 9.
VOLUME CON’ mow
, 3, 1and 2 Meg, with switch 43 each
dK, 5K, 10K, 15K, 25K ohms, less switch,

1/6 eac
101{ 1oK 20K, 5K, 20K, 50K ohms.s wire
each
EI R‘& k1 \(eﬁnouhle Pole switch 5i-each
B(&IZ?LRSC for Battery Working, smtlabse for
*h
BELL PUSH, ‘with warnins light, numerous
uses, ideal for offices 1.8 each
CAR BULES, 6-7 volt, 18 watt, Headlamp or
Spotlight Bulb, outstanding value
ach

: 16 e
HEAVY DUTY COOKER SWITCHES
ROTARY, 30 Amp., 4 position 4/- each
C.0.D. or C.W.0. Orders despatched same
: ‘date as received. Stamp for List.

ALPHA RADIO SUPPLY CO.

Now in our eleventh year and
Still—

NO B.N.R. S STUDENT
HAS EVER FAILED

To pass his examination(s) after
completing our appropriate study
course ! All courses are by post
and our syllabus includes C. & G.,
Brit.l.R.E. & P.M.G. examinations,
Radio, Radar, Television, Maths.

and Physics.

Six months® trial period without
obligation to continue,

Please mention this advi. and send
for free booklet to—

STUDIES DIRECTOR
BRITISH NATIONAL RADIO SCHOOL

BRADIO STORES

45MCS 12 VALVE 3583 RECEIVERS
This receiver is extremely compact and
contalns the Pye 45 mes Television strip
with 5RF stages, BAS0 diode video detector
and EF0 video amplifier, In addition it
contains a time base using four EFS0 valves
and one EB34. These are brand new, com-

plete with 12 valves, £3-15-0.
SNOOPERSCOPE

‘The infra red image convertor on the famous
Snooperscope Rifle, brand new these have
a thousand scientific uses including tele-
vision, Offeredat alg%c’;hion current prices,

WALKIE TALKIE TRANSCEIV PRS
A compact superhet receiver with an
stage covering 7-89 moes, wonderful for ﬁﬂtd
work. The speech moduolated transmitter
has remarkable power and aerial sockets
are provided for portable whip or long aerial.
Supplied complete with mike and phones,
circult and full instructions. These are
Alr Tested prior tgsdespabch. Post paid,

= '

PX23 AMPLIFIERS
A auperb push-pull amplifier of exiremely
high gain incorporating pre-amplifier and
continuous tone control. PX26 high quality
cutput of about 15 watts, The power pack
is extremely rohust nsing oil-filled con-
densers throughout, In steel cabinet with
frant panel tapped for rack mounting,
optional. Panel light, Fuses in all cireuits.
A.C, mains, 500 ohms output, £12, 215
ohms output, £13-10-0.
NATIONAL 1-10 RECEIVERS

The famous National receiver covering
1-10 metres, § watts ocuiput [or speaker
hone jack, the famous National dial and
rive, in black crackle cabinet. Plug in
coils. RF stage. Complete with valves,
post paid, £8-1 .

Send for leaflet on large modern radie

Phone

§/6, Vince's Chambers, Victoria Square
Leeds, 1.

‘86, (ADDISCOMBE A ROAD, CROYDON
‘AddTicombie 3341 g

receivers at h price,

23, Lisle Street, Leicester Square, W.C.2
Telephone! GERrard 2063,

VIEW MASTER

SPECIAL OFFER

Complete set of resistors for the View Master.
Every resistor packeted and labelled with the value
and number.

London, 26/-. Midland and Northern, 24/9.

All View Master components are available
separately and a fully detailed list will be sent
upon request,

M. WATTS & CO.,
8, BAKER STREET, WEYBRIDGE, SURREY

VIEWMASTER

LINE TRANSFORMERS -
24/6 post 6d.

SCANNING COILS
29/6 post 6d.
Trade supplied. Quotations on application.
AUDIO LTD.,

HILLSIDE, STONEBRIDGE,
LONDON, N.W.10.

31,

| 7 24

QUALITY TELEVISION COMPONENTS
SCANNING COILS _P.M. FOCUS UNITS
6/10 kY. R.F., EH.T. UNITS
EH.T. and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS

“TELEVISION CIRCUITS”
Third Edition, 64 pages, 2/ post free

HAYNES RADIO [rd,

Queensway, Enfield,
Middlesex.

NOW READY
For the

VIEWMASTER

(HOLME MOSS)

SETS OF COILS
WIDTH CONTROLS
BOOST CHOKES
RF CHOKES

OLYMPIC RADIO COMPONENTS,

COIL WINDING SPECIALISTS,

224, HORNSEY ROAD, HOLLOWAY, N.7
Phone : .NORth 2914,
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“YOU CAN RELY ON US”

FOR CLEAN COMPONENTS
AT COMPETITIVE PRICES

_IMMEDIATE DISPATCH

VALVYES

Cie: - . 10/- - o 10- BEIG ... w Bi-
CVi#l .. .. _5~ VUINA .. 46 6LTmetal .. 86
DHEI . .. 12 wel L., .. T8 6SAT... .. 76
‘EASD . BB IDE .. 6 65J7 o Ble
‘EBC33 Gov, == 8- I8¢ . - B3K7 metal L. 8-
EBil .. : r- ﬁi o i g%gg metal .. gf
ERBAl .. . - we . e a

EF#R . 106 8Q4 ... .. 78 128F7 .. .. 96
EFE Gov. .. 76 3@t .. .. B 12a6 .. .. T-
EFS0 ... . :g 884 .. .. 108 12807 .. .. T8
EF# i 6 DZ3 rin s e 198G7 ... . T
EF55 i 6 5Zd4 metal .. = JeSKT 8-
EFe .. 12/6 BAES .. .. B6 g 0w i

EL32 .. .. 8- 6B8m .. U g. IBSRT L .. 88
EL# . . 1008 8C4 LD Il e HM .. .. 76
EL35 .. .. 806 6Cm .. .. 76 16 o e B8
EL42 .. . _B% 6ChEL .. .. G- T w78
EM3 ., .. 10 6D6 .. .. 8- B0 s 100
Wia ... . 10~ 6F8G .. .. 10 o054 v e Bl
KTWaL , e 8- 6HBm .. .. B u55 v Bie
KT33C . .. 18- 645G . - 68 gom T B
MS Pen i 8gE 8 3 e

‘NI ... .. 10/~ 6JTmetal . g- VUL ..o .. 76
‘Pents ... . 76 6JIG .. . g- B L, - 128
PTSH w _B- BKE ., .. 86 352435 e e 1218
(it} w e 10/8 BKT metal 3~ e 1218

Postage 8d. ans! quant.il:y.

Thousands of valves in stock including many BVA typesz at List
Price. Let us know your requirements and we will quote the price.

swlrullm.-—Rotary' 1 pole, 1;3 way, 26, 4'pole, I way, 4/~

2 pole, 4 way ole, § wa.
SELENIL l I{E.(,Tl TERS,.— . 78, 350v, max. 75 mia., 7/8.
250y, GOm 5, ’iGEH 0(}

148
Tv elmas 10/8. Type 14486, 18/6. Ty
268, WX 6, 3/5. Meter rectifiers, midget, 5 m/a,
EASYBUILT LHA?S]S.—TWO chassis for the Easybuilt 'l‘ele-
v:sor heavy gauge tinplate soldered four sides, 8/6 each, EFS0
x 3in. screens, 8d.  Ask for complete list of parts.

%PCA.KI"RS —3iin, WB, 17/8. 6in. R.A.. 12/6, 6iin, Truvox with
Trans.. 16/~ 8in. Piessey Lightweight, 16/~ 5in. Mains energised
a0 §

ohm

YNES Lll\ll’ﬂ'\lE\TT‘B.—-Scannl Coil Units, Type 8914,
E;'Qi‘m S112, each 42/-, Transformer Type TUYS/HS, 22/, TQIIS
11~ Choke Tvpe LUSSF, 82/.. LUSGL, 16/6. Focus Units
Tetrode, PM20DA Triode, uaclkaa%
TELEY i‘le'\i nmvwo MERS.—RS/GB  200-250v. tapped
0a0-0-350v, 250 3v. and 2v. at 1a., 5v. at 2.5 a., 67/6.
FILAMENT TR‘\NSFGR‘IERS.—Mi &t dimensions, .ﬁnisbed in
ereen orackle, Primary 210/240 v. to 6.8v. 1.5a,, 8'6 ; to6.9v.3a., 126 ;

war

to 4v. 3a., 12/6. Muiti purpose type for {nstruments, models, cte.,
rappings 3v. to 30v. at 2 amp.,
SPEAKER ‘IRANGFORME Ogr ﬁt for 3{g)ex' nals‘
DL‘R‘Z. 354, 16184 EL ‘;Sotgndﬁl‘d Pe.nt and L
- entode fwy
(mOIE’..‘i‘i.—Wearue P Coils, :1:'-; Wearite Viewmaster coils, per
=et, London, 20/- ; Midland, 28/., MW/LW TRF Matched pair with
718, \Eesrnéoult.h s‘rC'E‘aW& 9/8 pair, CS2W2, 11/8 pair, K.O.
s, 48,
LI, 'l'RhNSFORMEHS.—RSJGB Semi-Midget 465 ko/s, 12JB pair.
Wearite M400B, M 401, 21/- pair. Weymouth P4, 15/- pal
FORME] ;us._ﬁaanam {whih core, 110, 3 Fi: 100,115, "8d. Cores
ﬁ?ml{s'..—\’iewmasrnt Book and Circuits, /-, London or Midland
mwhmla Tcsl'evlsor. 2/6 ; Portable Televisor, 3/-; FPersona
iy es, B
IRyt ANEous. —Buigin Ocs a1 plug - Belling Lee Co-axial
vlug 16, Socket 113, Connector 1/6, Bulgin rotary DF Switch 4/3,
Bulgin feeder plug 1/3, Bocket 1/3,
FLEC I‘R(} —2 mfd, 350v, 1/3. 4 mfd. Mv 1/8. 4 m(d
B0 350 v. 218, 8 mid. 500v, sfe, 16 mid, 450v, 4/6, 16
- 00 mfd., 350v., 9=, 8 mfd.-15 mfd. 47.)0\'
%}]mlity Audlo Chokes, high impedance. 10/6.
mya 66, 150 m/a 14/6, 250 m'a 21/- shrouded.

D ko,
%If“@c'rl“%racu ETC.—Picopacks 216, Motalmites 118, .001
WL 6 Ky, 46, 001 mid, 12 Kv. §/6, Hunts Weo .001

We regret unavoidable price increases on most surplns vaIvr_-s and
a few stan components, but our aim is still, Quality First.

Qur No. 8 Catalogue, price 6d., Post Free,
Postage : Over £2 free, below 10.- 6d., £1 8d., £2 L),

RADIO SERVICING CO.

444, WANDSWORTH ROAD, CLAPHAM,
LONDON, S.W.8.
Telephone MACgulay 4155,
T7. TTA, 189 Bus, S.0%, Station, Wandsworlh Road,

168,
Open till 6.30 pm. 1 o'clock Wednezday,

RADIO MAIL

' 74 MANSFIELD ROAD, NOTTINGHAM

RESISTORS. } Wait, following values : 680 ohms, 1.2 K..
1L5K.47TK.68K,15K.,22K,,2TK,, 33 K., 330 K., 680 K.
Minimum order of one dozen, YOUR choice, at 3/- per dozen.

HEATER TRANSFORMERS. 6.3 volts 3 Amps., 230 volt
mains input. Robuost Admiralty type, with 2,000 volt insulation.
Weight 31 lbs, Size 3in. x 2%in. X 4%in. high, Note that 3 Amps.
is the Admiralty, rating. Will give considerably more without
overloading, Price 9/9,

MOVING COIL TEST METER 0-1 M/A. Handsome 3in.
instrument by Ferranti and other well- known makers, Mounted
in sloping front bakelite case with insulated terminals on top.
Supplied in felt lined case with chrome carrying handle, This
beautiful instrument is a definite bargain at 25/-, plus 1/6 post.
INDICATOR UNITS. Complete with VCR97 in mu-metal
shield, This two-deck 21-valve unit is offered less valves, at the
value of the VCRY7 short persistenceé T.V, Tube, shield, holder
and mask, the unit itself with its host of useful components
being included in the price. This unit, in exceptionally clean
condition, is supplied in its original transit case at the low price
of 47/6, p1us 6/ carriage,

“ PYE " 45 Me/s. STRIPS. The complete T.V. vision recelver,
employing 6 of EF50's, and 1 of EAS0. Brand new, less valves,
these are unrepeatable at only 38/6, plus 1/6 post.

RECEIVERS TYPE 3584, Brand new, less valves and “ Pye ™
strip.  This unit strips to a_component value of at least £10
worth of good useable gear with good length of wire ends on the
hundreds of resistors, etc. Also included are multi-contacl
relays, tropicalised pot'rs., gear box, motor, drive and dial
Supplied in metal case 20in. x 13in, % Jin., at the unrepeatable
bargain price of 28/6, plus 5/- carriage.
EX-GOVT. VALVES, NEW, BOXED. EF30, 6/6.
EAS0, 3/-. EB34, 2/6. EF36, 5/-. EBC33, §/-.
METERS. | Leading U.S.A, makes, 2in, M/C, 0-1 mfa., 11/-;
0-500 mxc'm-amps 10/« ; M/T 0-150 v. A.C., B/-; TFerranti
M/C, 2in. 0-30 m/A., 7}6.

S.A.E. WITH ALL ENQUIRIES, PLEASE.

ARTHURS HAVE IT!

LONDON’S OLDEST RADIO DEALERS
LARGE VALVE STOCKS"

AVOMETERS IN STOCK

SP61, 3/6.

Avo Model 7 LEI910 O
Avo Model 8 . 1210 0
Avo Model 40 .. s w 1910 0
Universal Bridge... ... . 26 00
Test Bridge w oo
Avo Minor Universal ... we 1010 0
Electronic Test Meter .. 40 0 0
Signal Generator (Mains and Battery) 30 00
Valve Characteristic Meter ... 50 0 0

TAYLORS METERS, Special Lists oll Request.

COSSOR DOUBLE a!ﬁﬁ OSCIL-
LOSCOPE 500
& &0

PHILIPS PHILISHAVE (?:'::L‘:;e

LATEST VALVE MANUALS
JUST PUBLISHED ** Qsram,'* 5l-,
MULLARD 5/- each. BRIMAR TELETUBE & Radio, 4/~ each.
MAZDA 2/~ each. POST 6d. EACH EXTRA.

TELEVISION SETS, WIRE AND 'I’APE RECORDERS
AT PRE-BUDGET PRICES

See Stocks at

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

TEMple Bgar 583314 and 4765 WRITE FOR LISTS

ELECTRICAL, TELEVISION & RADI0O ENGINEERS
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An Inexpen51 ve

Sound Adaptor

A Relay-operated Unit for Use with a Standard Broadcast Receiver
By “ERG”

HIS adaptor is designed to be used in conjunction
with an ordinary broadcast receiver. The circuit
is shown in Fig. 1, and it will be noted that a
relay is used for switching purposes.

The provision of this relay makes the operation of the
unit fully automatic. H.T. and L.T. are obtained from
the existing vision receiver supplies, the extra drain
imposed by the unit being negligible.

When the vision receiver is switched on the relay w;ll
operate as soon as the H.T. current flows, and will
switch on the mains supply in the broadcast receivcr sat
the same time the grid of the first L.F. in the receiver is
changed over to the output of the adaptor. The relay is
mounted inside the cabinet of the broadcast receiver
and a suitable plug and socket fitted to connect the re-
ceiver to the adaptor. Screened lead must be used between
the two units.

The use of the relay saves switching on the broadcast
receiver and plugging the adaptor output into the
receiver’s pick-up sockets every time the televisor is

The Relay

Any ex.-Gov. relay can be used provided it takes only
a few milliamps to operate, but it is advisable to obtain
one with heavy-duty contacts for switching on the mains
supply in the receiver. They can be obtained for as
little as 1s.

“Rx” is used to control the current through the
relay, and its value will depend upon the current which
the relay requires to operate.

The adaptor consists simply of a single H.F. stage,
using an EF50 which feeds into a 6H6 detector. The
second half of the 6H6 provides limitation ofignition
interference, and the volume is controlled by VRI.

Where extra power is required an extra H.F. stage
can be added. A circuit for this stage is shown in Fig. 2.
The addition of this stage will necessitate changing L1
from 1} turns to 8% turns. - As an alternative, and to
avoid overloading the power supply, the first H.F, stage
of the video receiver can be tapped, its bandwidth being
made broad enough to cover both sound and vision

used. channels, A simple method is to couple the adaptor
Adaptor | | Broadcast Receiver
(Immn =l
R, . ! l
4
¢: I !
[, ||
6HE |
| N i
€4 = !
a b = ] Lo
s Vi ! !
Y 24, !
T | :
e "} o
L
T+230¢
Mote: Relay contacts markedy" 0 Conon ot
normally closed when ‘a On-0Fff Sw
refay not operated 5 LT 6w in brosdcast ] is brokento
receiver rece ;
insert refa
& contacmy
Fig. 1—Circuit of the adaptor, showing relay wiring,
i . LIST OF COMPONENTS H
i C1—0.001 »F. C4—0.001 .F, R1-—2702. R4—2.2 Ma. i
i C2—0.001,F, C€5—0.01 F. R2—4.7 Ko, Rx—See text, H
: C3—35 pF, ’ C6—0.1 »F, R3—4.7 Ka, . YR1--2 M2, i
.i ; . i l
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lo the video receiver by a 13-turn
coil, as shown in Fig. 3
The unit can be constructed on
a simple metal chassis measuring
3in. x 4in. X 14in. deep. A screen
should be erected between the
H.F. and detector stages.
Aladdin lin. formers are used
for the ceils and the turns of 22
s.w.g. wire (insulated windings)
are shown in the diagrams. The
turns given are for Sutton Cold-
field and should be modified 70
for other transmitters accordingly, A%/
For the benefit of those readers
who have no data available, it may
be stated that in the case of the
normal grid windings approxi-
mately 14 to 2 turns extra should be

HT+

added for the Holme Moss trans- T >

mitter and a similar number of —L_— “00/ 2;‘-3’9 (;?95"

turns for the London frequency. z ME )

In most cases similar coils may be Fig. 2.—Details of a suitable Fig. 3.—Method of obfaining
used for London and Holme Moss. F. stage. coupling from video stage.

Some Interesting Details of Aerial Efficiency
By R. PINKEY

( ]OMPARISON tests were first carried out between
a quarter-wave-spaced ** H*" and a folded dipole
with director and reflector.

The height of the centre of the ** H’* was 40ft., but
owing to the extra weight the folded dipole could only
be raised to 33ft.

At first nothing was received on the folded dipole
and it was found that, though this aerial had been
designed to present an impedance of 70 ohms to the
feeder, the close proximity of structures and telephone
wires had brought the impedance down to about 40
ohms.

A 50-ohm matching piece was fitted between the
dipole and feeder ; it was then found that the signal
was about the same strength as that received on the
** H," the folded dipole being more dlremondl.and with
a slightly increased signal-to-noise ratio. Comparison
was then made between the * H’* and a half-rhombic
aerial.

1t was found that the signal was stronger in the “H"
by a ratio of about 5 to 4, but the signal-to-noise ratio
in the half-rhombic was rnuch higher where the inter-
ference was from the sides or behind. The half-rhombic
was also very directional.

Tilted Wire

The capacity-loaded tilted wire was then tried but the
signal pick-up was appreciably less than the “H,”
but with a good signal-to-noise ratio. though not so
good as the half-rhombic. This aerial. is also very
directional.

“X* Aerial
An “ X' aerial was then tested, being raised to the

same height as the *“ H."” No appreciable difference in
signal strength could be noticed, but in this test severe
interference was being experienced from behind the
aeria’l,s and this had less effect on the * X than the
“H.

The “ X and “H"' were compared in a different
area where there was much less interference and once
again there was no appreciable difference in signal
pickup ; the **H' may have been slightly better, but
the ** X" balanced this with a slightly better sigral-to-
noise ratio.

Conclusions
*The conclusions I reached afler these tests were:
For all general purposes the ““ X ' aerial is the best.

It is much lighter and easier to erect and, because of
the reduced weight, can be raised to a height which
offsets advantages which may be possessed by other
types of aerial. It matches into 70-ohm cable.

Under conditions where the signal strength is not
less than 500 microvolts, and severe interference is
being experienced from the sides or behind, the hall-
rhombic is worth considering; providing space is avail-
able for its erection. The output impedance is 400 ohms
and has to be maiched to the feeder.

The tilted wire comes in where the signal strength

" is over 500 microvolts and it is not convenient to erect a

rodwaerial. The 300-ohm output has to be matched to the
feeder.

All tests were carried out in the Fareham-Portsmouth
area which is outside the official fringe for reception ;
nevertheless, even the aerial with the lowest pick-up
produced a picture of sorts,
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DUKE & CO.

T.V. LENSES, All slzes. Made by a reput-
able manufacturer, nicely packed in their
own boxes. Bin., $in. and 10in, at 55/~ 12in.
at 75/~ Post and packing L6,
BEDSIDE RADIO KIT, In walnut bake-
lite cabinet, 4 valve T.R.F., Universal or
A0, Tor only £5.12.6. In Ivory @i~ extra,
Azsembled, 35/~ New and improved circuits,
The ONLY set now avallable at this price.
. 12in, x 5iin, X Tin. Fost

NEW 1124 RECEIVER CITASSIS. A few
hundred only. containing 30 fixed con-
densers, 46 resists,, 24 trimmers (ceramic),
4 LF.s, 3 tuning coils, 5 Yaxley 8-way
switches, vicontrols, v/caps, @ trans, (OP
and IV). If made to work, set will tune
Television, Police, F.M,, ete, Contents

Cabinet appr
and packing

not guaranteed, §/6 plus 18 post.
TYPE 25115 SUPERHET RECEIVER.
New purchase makes it possible to again
offer a limited nember of these bargains.
NOTE PRICE, 12/6 only, with free drawings.
‘These convert easily to A.C., Universal or
Battery all-wave recajvers, LF.s,
tuning conds., 28 fixed conds., 32 resists.,
switches, trans. and vicontrols, vholders,
and all the usual parts. Less valves, Post 16,
MICRO SWITCH. Spist. 3/8 each. Also
mercury minors, 3/6 each.
ﬁLRI ALS, 2/9, 300ft, on winch, ex-W.D.
ew,
AERIALS, §/8, 12ft, in three 4ft, sections,
tubular copper-plated steel, carriage 2/-
AERJAL BASES. Rubber with fitting to
take 12{t. aerial. 1/6 plus 1/- post.
CRYSTAL RADIO RECEIVER, Coll
tuned and incorporating a cat-whisker
detector. Full working instructions. 98,
or luxury type, 16/68.
COMFORTABLE DOUBLE SEATS,
Covered in hide or moguette, 34in, x 16in. x
4in, backs 19in. high (ex-coach). 45/-, carr.
extra. Money back guarantes, Cash with
Order, please, Or C,0.D, Stamps ONLY for Eis:s

621 ROMFORD RD., MANOR PARK, E.12

Phone : GRAngzewood 8677 for postal ser-
vice, Or 218, IIford Lane, Ilford, Essex.

Ilford 0265,

Pre-Amplifier Transformer.  Prim.
200/250 v. Sec. 230 v. at 30 mA,
6.3 v. at 1.5/2 amps., 23/-.

HS150. 350-0-350 at 150 mA.
63 v. 3 amps. C.T. 5 v. 3 amps.
Half shrouded, 30/9.

FS43. 425-0-425 at 200 mA., 6.3 v.
4 amps. C.T,, 6.3 v. 4 amps. C.T,,
5 v. 3 amps, Fully shrouded, 51/-.

F35X., 350-0-350 v. at 250 mA.,
6.3 v. 6 amps., 4 v. 8 amps., 4 v. 3
amps., 0-2-6.3 v. 2 amps. Fulty
shrouded, 71/6.

FS1060X.  350-0-350 v. 160 mA.
6.3 v. 6 amps., 6.3 v. 3 amps.,, Sv. 3
amps. Fully shrouded, 45/-.

FS43X. 425-0-425 v. 250 mA. 6.3 v.
6 amps. 6.3 v. 6 amps. 5v. 3 amps.
Fully shrouded, 69/-.

FS550. 450-0-450 v, 250 mA, 6.3 v.
4 amps. C.T. 6.3 v, 2 amps. C.T.
5 v, 3 amps. Fully shrouded, 75/-.
F36. 250-0-250 v. 100 mA. 6.3 v. C.T.
6 amps. 5 v. 3 amps. Half shrouded,

30/9.

FS150. 350-0-350 v. 150 mA, 6.3 v.
2 amps. C.T. 6.2 v. 2 amps. C.T.
5 v. 3 amps. Fully shrou d, 34;’9.
EHT 1. 1,000 v 5 mA. 2-0- 2
amps. 4 v. 1.1 al 35/,

EHT 75. 1750 v. 5 mA 2-0-2 v.2
amps, 4 v, i amp,, 42/-.

The above have inputs of 200/250 v.
C.W.0. (ADD 1/3 in £ for carriage.)

H. ASHWORTH

676, Great Horton Road, Bradford,

Yorks. Tel. : Bradford 71916,

UNIVERSITY
Offer Gu!ﬁﬁd?’s!ﬂ%uigmant

at Attractive Prices

Trixette Portable Auto
Change Record Player, with 4
built-in amplifier, in pertable
rexine case, as New ... .. £26 0 0
Decca Portable Auto l.‘.harlge
Record Player, containing
Garrard R.C.65 mixer changer
with Decca light-weight head,
as new ... 0
Pam 25 watt &mpllfer, X
Pam 8 watt speakers in
cabinets, Pam mike and floor-
stand. A.C. 200150, as new...
Ve can supply Pam 12 volt car
battery Adaptor for mobile =

£35 0 0

use at .. 0
Eddyttona Model 740, pcr,ecl;,

as new ... 1]
Eddystone Marine Recewer

6591670, perfect, as new ... 10

Latest Model Grampian 50
watt Amplifier, Type 476,
4 Mic mike inputs, gram. and
radio inputs, complete and as
new, with line transformers... €45 0 0
Triplet Combination Tester,
Model [183-SC, complete
with leads, etc., as new
U.H.F. Signal Generator,
Type T.FISITE, by Marconi,
instruments as new .
U.S.A. Signal Geaeramr. in
metalcase. Ranges 100-32,000
::Ié.. as new. A.C./110/250

£1310 0

Taylor Valve Tester, Model
A. Several extra valve
adaptors, charts, etc.,, com-
plete and perfect, as new ... £2¢ 0 0
Barker 150 Speaker in Barker

Phase inverter cabinet, as
new .. 10 0
Labgear Electronic Fault

Tracer, Type B,525C, com-

—THE MODERN BOOK C0.—

Television Interterence, by
* Amatenr Radio.” 2s, Postage 2c|.

Television Explained, by W. E, Miller.
4th edition. 5s, Postage 4d,

The Principles  of  Television
Receplion, by A. W. Keen. 30s.
Postage 9.

IMigh Definition Television  Cone
struction Manual, by G. Morris,
8s. 6d. Postaze 3d,

Radio Valve Data Comp., by " Wire-
less World." New 2nd edition. 3s. 6.
Postage 3d.

Television  Recelving  Equipment,
by W, T, ing. Srd edition, 18s.
Postngo 6d,

'l'he Oxide-Coated Cathode, by G,
Herrmann and S. Wagener, vol, 1.

21s. Postage 6d.
Tclevnlon Senit.ing: ny B. Heller
ulman 8. Postage 6d.

Radiu Clrcuits, by W, E, Miller. rd
edition, bs. Postage 4d,

Time Bases, by 0. 3. Puckle. 2nd rev.
cdition, 30s. Postage 6d.

Ma; zgnetie neeordmx. by 5. J. Begun,

Postage
Pianos, l’ianists and ‘ionles,glg G. A,
Briggs. 10s. 6d. Pos

Com rehemsnre Radio Valve Guide,
by W. J. May. 5s. Postage 3d.

I’racuml Television Receiver. 3s. 6d.
Postage 3d

19-23, PRAED STREET
(Dept. T.9),
LONDON, W2
Paddington 4185,

GEE Bros. RADIO Ltd,

GUARANTEED GOODS AT

chle;a.and as new e e £19 10 0 COMPETITIVE PRICES

L. as new, unconverted,

complatewlthvalves... ... £21 0 o|ROLA S5in. P.M. LDUDS?EAKERS’

B.C.348, as above ... £21 o o 3-ohm speech coil, I5/9,

Eversheds Bridge Meuﬂr, TRUVOX 6lin. P.M, LOuUD- -
EI:DO volts, bu:l;-m l}eslstaﬂcu S i 6 SPEAKERS, 3-chm speech coil, 1219,
ox, as new and perfect ...

12 inch Heavy Recording 0-1 mla METER RECTIFIERS, [0/5,
Turntable, new €4 0 0]SELENIUM METAL RECTIFIERS, 6

R.107, with built-in SiMeter,

ccmphce and as new ... o E14 0
Decca Decallion Non-Auto

Record Player, with built-in

amplifier, perfect, as new ... £I% 0 0
Vitavox, K/12.20, as new ... €8 0 0
As ahove, KiI2.10 ... .. £ 5 0
Goodmans Audiom 60, as )

new .. . £5 0 0
Goodmans Audiom 150, as

NEW e . &1 0 O
Wharfedale W.10.CIS, 3 or

15 ohms . £6 0 0

THESE ITEMS ARE ONLY A SMALL
SELECTION FROM OUR STOCK
OF EQUIPMENT. YOUR EN-
QUIRIES FOR ANYTHING THAT
YOU MAY NEED WILL BE WEL-
COME,

WE HAVE OTHER EQUIPMENT

ARRIVING DAILY !
Stamped addressed envelope, please,
CASH GR CHEQUE WITH ORDERS. ALL
ITEMS LISTED ARE CARRIAGE EXTRA.

22, Lisle St., Leicester Square,
London, W.C.2

OUR BRANCH AT 39a (opposite) IS
OPEN ALL DAY THURSDAY
'Phone : GERrard 4447, B582 and 5507,

Hours 9 to 6. Thirsdays 9 to .

or 12 v, | amp,, TI6.

SELENIUM METAL I\ECTIFIEIIS, 250
v., 100 mia, HIVY, &/9.

J50 RECTIFIERS, 400 v., 2 mh, /9.

F31A ELECTRON MULTIPLIER
PHOTO CELLS, 30/-.
Base for above, 2/6.

3tin, C.R. TUBE, with nu-metal screen,
mask and base, VCRI138 (ECR35), 40/-,

YUIWA HIGH - YOLTAGE RECTI-
FIER, 4/11.

RESISTORS, 1, ? | and 2 watt mixed,
good selection, 15/~ per 100,

EX-GOVT. 2.v. ACCUMULATORS,
by Exide. Size 54} x 1} x liin., 411,

| CONDENSERS 7 kY working, TCC,
1216,

.5 CONDENSERS,
T.M.C,, 2} x éin,, 5/

Terms: CW.0., Pro-forma, ; C.0.D.
Orders under 20/~ plus 116 p.p.
GEE BROS. RADIO LTD.
15, Little Newport St., London,’
W.C..
Tel. : GER. 6794/1453

3.5 kY, working,
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D. COHEN

Radio & Television Components

Line and E.H.T. Transformer 5-7 Kv.,
removed from chassis, guaranteed ., 9/6

Line and frame scan coils, removed from

chassis, guaranteed .. o .. 6/6
Focus ring - = . .. 9/6
Smoothing choke 150 mA 2 Henrys 3/6

oscillator blocking transformer .. 4/6
Heater transformer Pri. 230/250 volt,

Sec. 2 volt 2} amp. .. o 5/-
T.V. Chassis, could be adapted for use

with the above components .. 3/-

The above components are a very famous T.V.
manufacturer’s surplus, whose name will be
supplied on request. -

9in. White rubber mask with armour-plate glas§ , 10/-
12in. Rubber mask with armour-plate glass 15/-
15in, Rubber mask .. o - 15/-
12in. Armour-plate glass s e 4f-
9in. Armour-plate glass i s . 3/
Orders under £2 add 1/6. Under £1 add [/-

post and packing.

All inquiries and lists, stamped addressed envelope.

23, High St., Acton, W.3

(Opposite Granada Cinema)
Acorn 5%01.

-

FOR ALL |
Radio Enthusias

The September issue of PracTicAL WIRELESS,
edited by the celebrated technical authority, F. J.
Camm, contains a preview of the National Radio
Exhibition at Earls Court and a guide to the exhibitors.

That neglected but important link between trans-
mlttmg station and receiver—the aerial—should be

verhauled periodically, and an important article in
thn:. issue tells you how to do this, A constructional
feature gives details for making a 2-valve regencrative
receiver, while another explains how to make a selt-
contained A.C. receiver with tuning indicator. Other
contents include * How to Make a Unhty Tester ™’
““ How to Measure Small Condensers ™ ; “ A New
Approach to Crystal Diode Reception *’ ' "Modlﬁ—
ing the S(,Rjg}" 3 “* Reactance Valves ; “The
See-saw Amplifier ** ; the second of a series on Crystal
Oscillators ; Thermion’s monthly commentary, world
wireless news and programme critique.

Lavishly illustrated throughout, PRACTICAL WIRELESS
keeps you right up to date with the iatest radio
developments.

PRACTICAL WIRELESS

MONTHLY 1/-, SEPT. NUMBER NOW ON SALE

The Greatest Radio Book in the. . World!
F. J. CAMM’S “PRACTICAL WIRELESS
A unique, comprehensive, E N cyc Lo P E. DI A "

standard work—the most

up-to-date and convenient

reference work for the Edition.
student, radio engineer
and technician by the
editor of the leading
journals—"' PracticalWire-
less " and ** Practical
Television,”

FULLY [ILLUSTRATED
1440 CROSS-INDEXED |4
REFERENCES

HOW TO GET YOUR COPY

From all bookseliers 21/
net, or in case of difficulty
use this C.O.D. form.

12th Enlarged

Owver 300,000 Copics Sold.

PRAETMM _
- WIRELESS

To : George Newnes, Ltd,,
Tawer House, Southampton Street, Londen, W.C.2
Please send me C.0.D... viaski . copyt/copies o
PRACTICAL W IRELES\ INCYL,LOP/}':.DIA

ML s riaR v s ek A A AR e R

A Sresss. iR T A R

0 mone 2, 3
Pl the normal C.O.D, charge.
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The Amplitude Filter-2

with D.C. restoring diode. The pulsationsin the

anode current caused by the sync signals are
converted to positive-going voltage pulses by the load
resistor R3. Incidentally, the resistor R2 in series with
the grid of the limiter is of considerable importance. If
this were absent there would, in effect, be two diodes
in parallel connected anode to cathode and cathode
to anode. Since one would always be conductive a
low resistance path would exist across R1. The effect is

&‘ SUITABLE circuit is shown in Fig. 13, complete

13.—The cnrcu}t Fig. 14.—This circuit dis-

Fig,
completed by the addition . enses with the use of a
: 1]Ioi‘ the’iumter gepamle diode for D.C,

restoration.

minimised by making R2 as large as possible. Typical
values for the above circuit are C=0.5 microfarads,
Rz 0.5 megohms, Rl=1 megohm.

A circuit, Fig. 14, which overcomes the defects of
the previous arrangement dispenses with a separate
diode and achieves D.C. restoration by forcing the
limiter into grid current. Since no bias is applied fo the
grid this electrode will, in conjunction with the cathode,
act as a diode across R1. Now whatever the direction
of the applied signal, whether negative or positive
going, the final effect will be the same. In the first case
operation is as in Condition I, but with the diode
connections and the polarity of lhc input reversed. The
second case is covered by Condition 3, and the waveform
will be inverted. In both instances, thercforc,
the voltage fluctuations appearing across R will
be negative going. The D.C. component will
be retained or restored and the tips of the sync

pulses will rest on the zero line. The waveform
applaed to the grid of the valve appears in Fig.
15 by the anode current/grid volts curve.
The action now proceeds as follows : As the sync

pulse ends, the signal, rising to black levet, drives the grid
3 volts negasive to the point X and the anode current
drops to zero. The picture modulation being to the left
of line XY sends the grid further negative and produces
no effect in the anode circuit. The sync pulses, how-
ever, drive the grid in a positive direction to zero and
the current jumps to 0.7 mA. The circuit utilises the
bottom bend of the characteristic for elimination and
the upper flat portion is not required. The arrarge-
ment is eminently satisfactory and practical values are
given as R2=10K2 R1=1M2 and C=0.1uF.

An extremely interesting arrangemem appears in
Fig. 16, which illustrates the use as separator of a
double diode. The input is obtained from the cathode
circuit of the previous stage, a vision frequency amplifier,
and the line and frame pulses are fed from the inde-
pendent cathodes to their respective time base circuits.

Let the no-signal voltage at point X on the potential
divider R5, R1 be 40 volts. The application of a negative-
going signal to the grid of V1 will drive X in the same
direction since the anode current will decrease.

To conform with previous examples let the voltage
drop by 10 from 40 to 30 volts during a picture line of
maximum amplitude (white).

Consider the position when the signal is at black
level. The P.D. across R1 being 37 volts (40—30 per
cent. of 10) electron movement takes place in an anti-
clockwise direction through the diodes and C1 charges,
developing an E.M.F. equal and opposite to the input.
Essential elements of the circuit are reproduced in Fig. 17,
where it can be seen that a state of equilibrium has been
reached between the input and capacitor E.M.F.s.
The onset of a white line of picture drops the input to
30 volts. The effective E.M.F. of 7 volts acting clock-
wise produces no electron movement through the
diodes but Cl commences to discharge through R2.

The sync pulse results in the P.D. across R1 returning
to the original 40 volts. The effective balance now acts
anti-clockwise. The ensuing current passes through R3
and R4 and charges Cl. By careful choice of circuit
values matters can be so arranged that the charge so
gained by C1 equals exactly the amount lost during the
previous half cycle. Since current only flows during the
sync periods the resulting voltage pulses developed across
R3 and R4 can be separately fed to the respective line
and frame time base circuits.

i
R
ke % RI-10Ke

R4=39K2

Cl=.5uF

‘.
1! ,P
fi

L, Spnc. L Sync Line | Frame
z 2 < * Sy Sy,
2 2R 37 SR
% 2R ), Volts S %

Fig. 15.—Operation of the arrangement
shown in Fig. 14.

e il

Fig. 16— An interesting circuit
employing a double

%ig. 17.—FEssential elements

diode, of Fig. 16 reproduced.
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CORRE NCE
UL 11 \
The Editor does not necessarily agree with the opinions expressed

by his correspondents. All letters must be accompanied by the
aame and address of the sender (not necessarily for publication).

TELEVISION DANGERS i
glk,-—‘ln reply, to Mr. T. J. Muliigan's query in
v the June issue of PracTicAL TELEVISION, |
would suggest that the reason in the case of a man being
electrocuted whilst making an adjustment to his tele-
vision aerial was not due to the E.H.T. at all, but to
the fact that his television receiver was of the type where
the chassis can be * live ” depending on which way the
mains plug is connected. If the aerial was crected with
the sct plugged into the mains, it is quite possible for the
aerial to be “ live,”" and since the roof, chimney-stack,
ete., are all earthed, the person erecting the aerial could
hardly fail to get a nasty shock, which could prove
fatal.—F. P. ANDREWS (Romford).

D.C. RESTORER

R,—In reply to Mr. T. H. J. Watson, I should like
to say that the subject of the action of the various
types of detector is one that is best investigated by experi-
mental means. I will describe the experiment that I
devised to illustrate the action of the shunt diode (that is
the case with the diode in parallel with the load resistor).
The equipment usually used in my class for this consists
of one each of the following : variable voltage stabilised
power unit of range 100 to 400 volts; 250-volt fixed
stabilised power unit ; centre zero voltmeter ; 0-10 mA.
meter (D.C.); Avominor on the 100 volt D.C. range
with the zero off-set, and one 10uF paper condenser, or,

il possible, one of larger capacity. .
The components are joined up as shown below, with
the centre zero volimeter across from the variable to the
fixed power unit so that the voltage difference may be

#4250
V. Mp
L . o
_I 250v

Rm

LN

.~

s Y

Mr. Kendall’s arrangement for showing the working
of the shunt diode.

measured. As the voltage difference is raised the con-
denser is charged through the diode and a current will
be read off on M2, whilst at the same time a back kick
will be registered on M1. Adjust the voltage so that the
variable end is negative and an increase in the reading
on M! will result but will stop when the condenser is
fully charged. ¥ .-
.. So much for the static conditions of the circuit. 1f

the voltage is varied continuously from negative -to
positive and then back continuously, then the actual A.C.
rectification of the unit can be studied. It will be observed
that the condenser, having gnce received its full charge,
only receives small * make-up * charging pulses, whilst
at the same time there are slight back kicks on the meter

M1, showing that there is a reverse current present for a
very small part of the cycle only. 'Also that the voltage
registered during the various parts of the cycle range
from a slight back kick to nearly double the voltage
on V1. As the speed of the variation is stepped up the
back kicks will nearly disappear, and the current through
M2 will be lower in its peak value. These effects are duz
to the time-constant of the voltmeter and the condenser.
If an output is taken and smoothed it will give a voltage
reading of just under the average of that on M1,

1 hope that this little experiment will help to put some
of the readers’ minds at rest over this problem. I have
not gone into the highly complex mathematics of the
subject as I maintain that there is nothing better than
practical proof for the practical man—JAMES S.
KENDALL (Birmingham),

|

[R,—With regard to the problem posed by the differing

points of view of Messrs. Barnard and Howells. I

suggest that the real solution shows a justification for
both points of view.

I believe that the whole dispute arises over a too loyal
adherence to Ohm’s Law. It must be remembered that the
excellent Mr. Ohm intended his law to be applied only to
circuits containing linear elements (components which
conduct a current directly proportional to the applied
voltage). The moment we introduce a non-linear element

.such as a diode we have to think again, for a diode passes

differing currents according to whether the applied
voltage is positive or negative. Fortunately, we may
regard a diode as being one linear element for positive
voltages and a different linear element for negative
‘voltages, and, therefore, we may apply Ohm’s Law to the
problem provided we treat positive and negative half-
‘cycles separately.

To make the explanation quite clear, let us take some
numerical values and apply them to the diagram below.

Suppose a square wave of amplitude 10 units is applied
to the input. Initially the whole 10 units appear across R,

TS '
PR 1 b
'°]'||[H o |]3°

Diagrams illustrating Mr. Storr-Best’s solution of the
D.C. restorer problem.

as the condenser looks like a short-circuit at first. Afier
the interval p—q. however, the condenser has charged a
small amount, say by one unit, so that there now remains
nine units across R. When the input wave returns to
zero, at time q, this is equivalent to applying 10 units
in the reverse direction, so that the voltage across R is
now 9—10=—1/unit. Hitherto we have ignored the
diode as its cathode has been zero or positive with respect
to its anode and, therefore, has been non-conducting : -
in other words we have regarded it as a very high resist-
ance. Now that the voltage across R has become negative,
however, the diode will conduct, and we must now regard
it as a low resistance. Had there been no diode the con-
denser C would now discharge during the period q—s
at the same rate as it was charged, i.e., having gained
1/10th of the applied voltage during interval p—q it

(Continyed on page 190)
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MAKE THESE RECEIVERS.—Concise
Books of Instructions, 1/6 ea.,, for
“TRF 2WB £5/10/-, “ MS5 3'het £86,

“1LMS S'het f.s;s,r- complete with
cabinet and valves, Thousands of
components available: TRF Coils, 5/3
pr.. .1 x 350y Tub, 2/9 doz.; Dilal
Drum 2%in., 6d.; Microphones, 1/6;
ex-R.AF. 40:1 Trans., 6d. etc. ete.
3d. stamp for latest list. SUSSEX
ELECTRONICS LTD. (T), Prml:es 8t.,
Brighton.

BEAT the Budget—-build you own!
* Personal Portable,” 2/8,” and “ A

Portable Televisor,” 3/2, post pald.
BRADBOOKS, Sennen, Penzance,
Cornwall.

PRE-AMPS 6049, less valves, 10/6;
R3084 Lype Chassis with TX section,
17/6; R3132 Chassis, 17/6; Dyna-
motors Perm. Mag., 24v to 250v. ﬁEma
and 6v/3a, 5/8; 12v Input 7/6;
24y D.C., PE34, 17/6 ; Condensers, 32;‘
33 mid, 350vw. tub., 2/6; 1-2-5Kv.,
2/6; .014V., 1/3; 02-5V., 1/3; Valves:
1R5, 1T4, 185, 184, each 9/-; VU111,
VU120, CV54, 2X3, CV6, 7193, EAS(,
EB34, 12H6, 954,
5, VRE5A,
I.F.T.5, canned, new,
R1355 t.ype (7 mes.), 1/6 each.
available, 1 - Post free
over 10/-. A. BENSON, 303,
Rathbone Rd., L:verpool 13.

TELEVISION, RADIO, AMPLIFIERS,
Repairs, rebuilds, modifications or
© built to order ; home-built equipment
adjusted, allgned and tested. Des-
patch with full instructions for quo-

tatwu without obligation. No ex-
equipment accepted. BERN-
ARDS Radio Engineers, 12,

. Stephen’ s House, Westminster Brldge.
London, SSW.1.

COMBINED T/V Broadtast Receiver.
All parts. ineluding coils and B.V.A.
valves supplied. JARVIS, 12, Chats-
worth Rd., Manchester, 21.

TELEVISION.—P.W. Radio/TV, coll
set complete, 45/-; 9 cans, cores,
formers, wire, suit Compact TV also.

13/8 (cans not cut to size); set of
EF42, etc.. 130/-; Condensers _tkits
onlyi, BEL, Marlborough Yard,

Archway, N.18. (ARC 5078.)

VIEWMASTER and EE Televisors.
All parts in stock, Model on show.
H.G. RADIO, 1350, Stratford Rd.,
Birmingham, 28. (SPR 2369.)

ELECTRICAL TEST METERS, all
makes single. or multlﬂrange repalred
and standardised. THE EL RICAL
INSTRUMENT REPAIR SERVICE
329, EKilburn Lane, London, W.9.
(Tel.: Bad. 4168.)

ALUMINIUM, DURAL,
BRASS, COPPER, BRONZE

ROD, TUBE, SHEET, BAR,
STRIP, WIRE ,

3,000 STANDARD STOCK SIZEB_

No ammr too small.
G Application

H. ROLLET & Co. Ltda

Lendon : Liverpool @

6 Chesham Place, 5.W.1. Kirkby Eshto
SlOane 3463.

Simonswood 3171 .
B i
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RATES

3/- per line or part thereof
average five words to line,
minimum 2 lines, Box No.
6d. extra. Advertiseménts
must be prepaid and addressed
to Advertisement Manager,
¢ Practical Television,” Tower
House, Southampton  St.,
Strand, London, W.C.2.

R1355 Conversion
primary  250-0-250v
5v 3a, 25/9. Elec-
250-0-350v

MAINS TRANS.
type  200-230v

100ma, 6.3v 6a,
tronic Eng. Teiewsor tyg'e
250ma, 6.3v 6a, 2-6v 2a, 4v
3a Primary AGU—ZJDV. 63/-. Brand
New T.C.C. 0.1 plus 0.1 mfd 3500v,
8/9, Closed Field P.M. Speakers, 6in.
2-3 ohms, 15/6; ditto, bin, P.M., 14/9,
Ex-Goyt, Valves (unused): 7193 1/6,
D1 1/3, EA30 2/, SP61 2/11, VU133
3/9, VUI20A 2/3. Co-ax Plugs and
Socket, 9d, pr. Smocthing Chokes
Trop., 100ma 1¢h 100 ohms, 4/3.
Manufacturer's Surplus Mains Trans.
200-250v  Primaries 300-0-300v B0ma
4v 4@, 4v 3a, 10/11; 320v T0ma, 6.3v
3a, 7/11. Output Trans. 8000 ohms
to 3 chms, 4/6. Electrolytics 8 mfd
360v, 1/11; 8 mfd 450v, 2/3; 8-8 mfd,
8-16 mfd 450v, 4/8, All goods guaran-
teed. Full list of bargains d4d.
CW.0. or C.OD. over £1. Post extra

under £3. RADIO SUPPLY CO.
(M.0.), 34, Hanover 8t., Park Lane,
Leeds.

& VlE\\'I‘MSTER " VALVES, &s speci-

ed, all guaranteed brand new and
boxed comprlsing 5 EF50, 2 KT6l,

1 EBC33 EB91, 2 6K25, 1 6P28, sef
of 12 ssfs,fs. Brand new, boxed,
EF50, 7/6 each. ECH35, X61M, 13/6;
BALS5, EBOI, 10/-: 6AMSE, EFS1, 11/6;
EBC33, EF35, 6K7G, 6K7GT, HVR2A,
KT2, EF8, EF8, 6D2, 7/8 each. All
brand new and boxed, P.M. Speakers,

2}in., 13/6; 3iin., 13/8; 5in., 12/6;
6iin,, 13/6; 8in., 14/9. All' leading
makes. C.W.0. Post  paid 20/-.
READERS RAINO, 24, Colberg Place,

Stamford Hill, London, N.16.

YALVES, new, boxed and guarantesd.
6Kg§, 6SN7, EF5

CO-AX CABLE, 80 ohm lin., 12/8 do=.
yds. New Red EF50 Valves 10/6.
Boxed EF36 and EPF3% 7/6. Mains
Trans. 350-0-350 6v, 5v, 100Ma, 23/-,
post 2/-. Pre-amp Chassis with re-
sistors and Pfs., 4/6. L/weight P.M.
Spkrs. Anti/mag, 5in. 12/6, 8in, 16/8.
Fresh stock 16 mf 450v, 3j-. 8 x 16
450v, 3/9. T/thump 8 ‘mf 450v, '2!6.
Alum. Fldng. Aerials, 5/6. EF50
Holders, 3/« doz. New valve/compon-

ent list available, stamp please.
RADIO UNLIMITED, Elm Rd.,
Landon, E.17

HANNE\" OF BATH offers: P.W.

and P.T. Televisor, set of coils with

VF choke, 16/6 Ldﬁn 18/~ B'ham
E.E. Televisor, vision chassis, 2‘.‘!6.
sound chassis, 18/8; power unit

chassis, 25/-; T.B. chassis, 17/6; these
chassis comp]ete with valve-holders,
scroens, coll formers. ete. W. TV
S'het. voils available for all 5 chan-

nels, wound exactly to specification,
45/, Viewmaster, everything in
stock, coils available for L'don,
B'ham and Holme Moss (Wearite),

We hold ecomprehensive stocks of
TCC condensers, Erie and Moerzsanite
resistors, Colvern and Reliance pots,

Bulgin, Elac, W.B.. etc.. etc., Scnd
3d. stamp now for lists cavermg all
the above receivers New \goodq only,
no surplus, L. F. HANNEY, 77 Lower
Bristol Rd., Bath. (Tel: 3811.

NEW unpacked Premier TV _with
\«CRQT less trans, Cheap., S.A.E.
RNER, 40, Pitt St. East, Oldham.

TELEVISION AERIAL BOMPON!NTS.
Alloy Tube drawn in AW.1
Mast-head Brackets alloy and wooci
masts, Chimney Brackets, Corner
Plates and Lashing Cable, J, Strainer
Bolts, U  Bolts, ete. WALTER
CRANE, Electrical Engineers, Wake-
field.  (Telephone : 2172.)

SEND for 1951 bargain Radioﬂ:‘\f
lists, components. JACK PORTER,
LTD., 30/31, College St., WOrLester‘

E. M. I

JOB OR HOBBY--whichever i}'1s in
Radio or Television, we can help you.
Backed by the reat B M.I. organisa-
tion, we can offer the most guthori-
tative and up-to-the-minute Home
Study courses in_ Radio, Television
and Electronics. Free brochure from
E.M.I. INSTITUTES, Postal ‘Tultion
Division, Dept P.T.11 Grove
Park Road, hisw:ck f..ondon. Ww.4,
{Chiswick 441'?}

TELEVISION Servicing and Theoreti-
cal (postaly Courses at extremely
moderate fees are available from the
Institute of Practical Radie Engin-

5, 12/6; 6AMS, 12K8, | eers, either for study or as reading
11/6; 35L6, 5006, 12KT, 354, 6J4. 6QT, | matter only., Syllabus post free from
gﬂz.fis: UB}{E %2%’ ;I;!a Il{%ﬁﬁSu,ml“}l. %}adSeaﬂzggg. 1.P.R.E., 20, Fairfield
B/6; 0ELG, 4/6; VR92, aagmesxsc.’ Gl}ias: . —
ance offer: VRS], soiled,
ested OK. 4/6 ea., 5 for g1, posi ALPHA OFFERS
ree. Coax Cable, 80 ohms.,, L yd. 3
M'core Solder, 3/6 reel.  .0001 and NERAREALS .
.001 Small Mica, §/6 doz, .002 mid, |5in. GOODMANP.M. Z3ohms .. 138 ea.
8 kV Mica, 2/8. Post 6d. extra |8in. TRUVOX P.M. 23 ohms ... 1348 ,,
under £1. T.R.S. 71, Meadvale Rd., | {f, BORA Type 2. 110 1519
E. Croydon. Callers Phone: THO. fin, R, and A, Mains E.neréise B
4198/1665 for new address. 600 ohms Field .. .. .. 169 .
e BLAGE M Emioiehte = 158 »
» wWe b
Mains Transformers mig. TRUVOX P.M. 3/4 ohms ... 85- ,,

UPRIGHT—HDR [1] 3

METAL RECTIFIERS

L.T.2volt lamp. .. Bl .
L.T.12volt f amp. ... . e -,
H.T. 300 volt 80 MJ/A... o - 48,
H.T. 280 volt 60 M/A,.. - 46
C.0. D.orC W.0. Goods d spa:chedsamedax
received. Stamp for List,

ALPHA RADIO SUPPLY cCoO.
5/6, Vinee's Chambers, Vietoria Sguare,

awllurnham Road,
hitley, Coventry

Leeds, 1.
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(Continued from page 188.)

would now lose 1/10th of its charge during g—s, so that
at times the voltage across R would be 0.9, With the low-
resistance diode there, however, the discharge time is
much faster than the charge time and so we may suppose
that, at times, the condenser has just lost its charge, the
voltage across R returning to O. By symmetry, the suc-
ceeding positive and negative cycles will be exactly the
same, the potential across R going successively through
10, 9, —1 and 0.

Now since C can pass no average D.C. current it
follows that if there has been current through it pro-
portional to the horizontally shaded area shown in the
first half-cycle of the waveform of the illustration, there

- must have been an opposite current in the second half-
cycle exactly equal to it, as shown in the vertically
shaded area. The area between the dotted and full lines
containing the vertical shading, therefore, shows the
current conducted by the diode.

Averaging things out, we can say that during the first
half-cycle the resistance R passes 94 units of current and
the diode 0 units. During the second half-cycle R passes
4 unit and D passes 9, as shown by the arrows (indicating
current flow 1)

Thus, Mr. Howells is right in saymg that the currents
through D and R are in the same direction (they are for
each half-cycle, where Ohm's Law applies), and Mr.
Barnard is right in saying that there is, therfore. a
resulting circulating current. (In this case. 9 units over a
complete cycle.)—J. L. STORR-BEST (N.W.7).

INTERNATIONAL TELEVISION

IR,—So far all efforts in the direction of international
television unification have failed due to the band-
width problem. Except the very important cost price
aspect, we have to examine other obstacles in this
respect.

The number of available channels in the V.H.F.
bands reserved for television purposes is governed by the
bandwidth of the television system to be used. The total
bandwidth of the 41—68 Mc/s band is 27 Mc/s, and with
a channel bandwidth of 5§ Mc/s (as is the case with 405
lines and a picture frequency of 25) five channels are at
our disposal with a surplus of 2 Mc/s. The Continental
channel bandwidth for 625 lines (also with a picture
frequency of 25) is 7 Mc/s, and in this way the 41—68
Mc's band may be divided in four channels, on the
condition that a surplus of 1 Mc is permitted,

The British five television channels allocation of the
41—68 Mc/s band would become infeasible if the 625
television standard was introduced in Great Britain.

Taking this situation into account the only practical
* compromise '’ between 405 and 625 television should
be 525 lines and a picture frequency of 25 with a channel
bandwidth of 5.5 or 6 Mc/s, but also this proposal will
only be acceptableif a small expansion of the 41—68 Mc/s
band is allowed.

It is obvious that at present with regard to the number
of lines, Europcan (elevision uniformity (the ideal of
many television enthusiasts who are conscious of the
television possibilities of to-morrow) brings along a
controversy, but that should not be a reason why in
other respects international agreement is postponed
(picture and sound modulation, aerial polarisation,
ete.).

Television policy always ought to be based on the
science that in the near future international television is
incluctable. Taking this development into consideration
we have to remember that changes in one way or an-

~and year out?
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other are to-day less expcnsive than to-morrow, since the
cost of a switchover will increase in propomon to the
television extension.

Neither the Continent nor Great Britain is served with
television isolation, hence it should be a wise decision
to continue international television discussion. Mass-
production of television receivers on a large scale to
reduce cost is only possible if we come to international
television standardisation. Moreover, European co- "
operation and understanding (especially West European)
is inconceivable without an international television
programme exchange. Dutch television circles will deeply
regret it if. for technical reasons, a direct contact with
the British television service is not possible. The film
medium is only a substituion for real television.—
C. L. ZAALBERG (Overshie, Holland).

Se_p!e_mber, 1951

PICTURE PAGE
IR,—You state that all viewers were disappointed
when it was announced that Picture Page was to be
discontinued.

You are greatly mistaken, because out of 32 viewers
that I have mentioned various programmes to, 27 have
told me that the: are not interested in ihe Gilber! and
Mitchell saga.

Quite a number of viewers are fed-up with the same-
ness of the Picture Page programme, and those of us who
have been viewers for a number of years (also pre-war)
ca;n remember that each so-called interview is just a lot
of rot.

Who wants to see the same type of programme year in
How are we ever going to get better
programmes when the Press starts to boost old and
worn-out shows such as Picture Page.

We are gradually drifting back to * Seagull™ and
*“ Lady Precious Stream™ days. Admitted that after
the two repeats of the last-named bit of rubbish pro-
grammes did improve slightly. We /ave had some very
good plays, the best of which was ** Madame Butterfly.””

We do not need so much so-called sport, although I
never watch it, for my job is to service and sell radio
and television receivers, but what can I do when I have
to give a demonstration and the prospective customer
says : *" Well, if that’s a sample of the evening’s enter-
tainment, I would prefer to save my cash.”

Before you again say anything like that in your article,
get the opinion of outsiders and take no notice whatever
of the B.B.C.'s viewers’ panel.—ALBERT E. WiLD (nr.
Salisbury).

TELEVISION MAINTENANCE

IR,—The article in vour July issue on the above subject
conveys the impression that the particular form of
Insurance is not in existence. I should like to point
out that this Company is running such a scheme through
dealers who are members of the Radio and Television
Retailers’ Association, from whom we have been able
to obtain certain assurances and safeguards.—R. T.
Sharpe (Managing Dircctor, Telesurance, Ltd., 217,

Westminster Bridge Road, S.E.1).

USING VCR97

IR,—In reply to P. Jennings, with regard lo VCR97
tube, I experienced the same trouble with regard to
i\e tube’s brilliance. The cure seems as follows:
eferring back to Vol. 1 No. 6, connect up tube for
double modulation (see Fig. 3 page 258). The 2 M
resistance between pins 2 and 3 of the tube seems to me
very important. This method has given me satisfaction.

—A. Rushion {Essinglon).
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Whilst we are algays pleased to assist readers with

their technical difficulties, we regret that we are unable
to supply diagrams or provide instructions for maodifying
surplus equipment, We cannot supply alternative details
Jor canstructional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER (QUERIES
OVER THE TELEPHONE. If a postal reply is required
a stamiped and addressed envelope must be enclosed,

LINEARITY

*“ 1 am having difficulty in my commercial receiver with
Einearity. The picture does not quite fill the area and at
the narrow edge the objects are thinner and seem cramped
vp. Letters in captions and titles for instance are crowded
and if anyone walks across you can see how they get
thinner. 1 cannot control this with the linearity control.
Can you say what component might be in need of replace-
ment or how I can find just where to look for the cause
of the trouble ? The set is out of guarantee.”—G. Rosen
(Edgware).

You do not state whether the trouble is on frame or
line, but in any case the same general remarks.will apply.
The oscillator in most time bases is of the blocking type
and depends upon the charging and discharging of a
condenser., The curve of such a device is exponential
and it is thus necessary to pick out either the straightést
portion, or so operate the oscillator that there is a
substantially straight portion available.
usually follows this and this is adjusted to operate so
that its curve is of opposite sign to the output of the
oscillator and thus straightens out the curved portion,
or distortion is avoided by using the small straight part
of the oscillator output and merely amplifying this up
to the required degree. Obviously, therefore, in the
majority of cases the oscillator has to be operated to
provide an output which matches the amplifier and you
must therefore look in both stages to find the cause of
your trouble. Generally speaking it is a question of the
H.T. on the oscillator and the H.T. and bias (or feed-
back circuit) of the amplifier.
article in the next issue on the oscillator which will no
doubt be of interest to you.

HOLME MOSS MODIFICATIONS

“1 have been using my receiver in London for some
time and am shortly being moved to the North of England
with my firm. Before selling my set I should like to know
whether this may easily be converted when I get there or
whether it would be better to dispose of it. A friend who
knows something about radio tells me that it may be
wsable just as it is, and in that case I should prefer to
keep it as it is a very good little job.,”—G, Hendersen
(Pimlico).

It is not possible to state definitely, but the following
points should be considered. If it is a single-sideband
London receiver it will undoubtedly have been adapted
for upper sideband and the circuits may not lend them-
selves to lower sideband reception. Theoretically most
London coils may be adjusted by means of the core to
cover the Holme Moss [requency, but with the lower
sideband reception greater selectivity would be needed
to avoid sound channel interference, and additional

An amplifier '

We hope to publish an-
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circuits 'may have to be included in some arcas to cut
out adjacent channel interference. If it is a superhet
some of these difficultims may be removed, but you
should also bear in mind that as in the case of the Midland
transmitter converters may appear on the market which
will enable an existing receiver to be used without altera-
tion merely by including the converter between the aerial
and the receiver and adjusting this for the new station.

SMOOTHING CONDENSER LEAKAGE

*1 have been experiencing a peculiar fault for some
time and it takes the form of a gradual reduction in the
brightness of the picture accompanied by a reduction in
the width, The height does not seem to be affected, but
the picture loses about lin., over the width after the set
has been on about an hour and I have to turn vp the
brilliance although this seems to degrade the tone of the
picture. Do you think it is the tube, or how can I test
where the trouble is? I have had the set just over two
years and it has worked perfectly until just recently.”—
J. G. Homer (Southgate).

" As you have used the set for a considerable period
there is the possibility that one or more valves may need
replacement or a condenser has developed a leak.
Taking the symptoms and ignoring the period of use of
the set, you state that the picture darkens and the width
shrinks. The line time-base amplifier requires greatest
** drive " compared with the frame, and thus a reduction
in H.T. would be more noticeable on line than frame.
Thus the line output valve could be suspected, and if
fly-back E.H.T. is used, falling emission in this stage
would result in reduction of E.H.T. However, this would
generally be compensated for by the greater efficiency
of the output valve with reduced E.H.T., so .although
it may be considered it is more likely to be something
outside that stage and we would suspect reduced H.T.
to the entire receiver or at least to the line time base
as a whole. This would most likely be due to the main
H.T. rectifier being in need of replacement or more
likely to a leaky smoothing condenser which after being
thoroughly warmed up develops a leak and the increased
current drain results in a falling of the H.T. voltage.
Checking is most easily carried out by connecting a
good voltmeter across the H.T. negative and positive
of the receiver and noting whether the reading falls
when the decrease in scan takes place.

CATHODE-HEATER SHORT

*“ My set has developed an annoying fault which I
have been told means a2 new tube. Some nights when
we switch on after a few seconds the tube lights up bright
all over with no picture. T find now that if I leave it
for a while it may go off and be normal for the rest of the
evening, Some nights it won't go off unless 1 switch it
off, leave it for a few seconds and switch on again. I may
have to do this several times, but eventually everything is
all right and we can leave it for the rest of the evening
with no trouble. Can you check this fault ? The set
has been in regular use for about three years,”—H. Watis
(Basingstoke).

The trouble is either cathode-heater or cathode-grid
leakage in the C.R. tube. Trouble such as this is best
overcome by using a separate heater transformer to feed
the tube, and leaving the heater * floating,” that is,
not connected to earth. A high resistance should be
connected between cathode and heater to remove the
potential difference between these two elements. This
will not, of course, assist in a grid-cathode leakage,
but this is the rarer of the two faults. Gas will have
been produced in the tube and this can be removed,
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but is a risky business and there is a danger of destroying
the tube which may give some further period of service
if the abave change alone is made. If it can definitely
be traced to be grid-cathode leakage you can, if you are
prepared to take the risk, try the effect of running the
tube with heater voltage alone (no signal or E.H.T.
voltage) for a short period. Cathode-heater leakage
requires ** flashing ** to produce a probable cure, but
these ideas should only be tried out if the tube is very
bad and you are prepared to buy a new tube if they
fail, as at the best lhe}' are merely ** stand-bys ”* for a
faulty tube. £

AERIAL EXTENSIONS

** My receiver was installed in the front of the house,
as this is the room we use during the summer, but with
the approach of the darker nights we shall be going back
to the other side of the house and I would like to take
the television set into the back room. I find, however,
that, although there is a suitable power point and earth
connection, the aerial lead which is fitted will not permit
the set to be moved. Can I join a length of wire on to
the present aerial and leave this coiled up now so that the
receiver can be moved about without affecting the
picture ? '—J, Prentice (Northampton).

Theoretically, the answer is “ Yes,” but there are
one or two provisos. Firstly, the added aerial length
must be of identical material to the present lead, that is,
vou must not join twin feeder to coaxial or vice versa.
Endeavour, if possible, to obtain exactly the same make
of lead to avoid any risk of different characteristics.
Do not attempt to solder or otherwise make that type
of connection, firstly on account of the risk of modifving
the resistance, and secondly because of the difficulty of
making insulation at the joint. Obtain one of the
special junction pieces such as are supplied by Belling
Lee, for instance, and then plug in the additional length.
In theory you should be able to add quite a decent length
of feeder without noticeable effect on the picture, but
if it does make any difference it should only be to the
setting .of the contrast conirol.

OSCILLATOR DRIFT

“ My receiver has been in use for 18 months and has
always suffered from a fault which I thought was natural
to the set. When I switch on, after the appropriate warm-
ing-up period, everything is satisfactory. Towards the
end of the usual evening period, however, the picture
becomes slightly * cloudy,” and there is marked distortion
on speech. It is not so bad that we can't use it, but as it
is only usually the last half an hour or so we thought it
was there all the time and we were just noticing it. Now
a friend tells me that there is a fault which should be put
right. Can you assist me in deciding upon this ? 1 am
afraid 1 cannot give any technmical details other than to
say that the picture does mot go out of focus—simply
‘clouds’ and the speech becomes slightly sibilant,”—
H. Gorden (N.W.9).

We think from your description that the receiver is a
superhet and that there is a slight oscillator drift. The
frequency bandwidth of the picture appears to vary as
the focus remains satisfactory, and the sibilant effect
on speech would appear to be sideband cutting, which is
experienced when a circuit is slightly off-tune. As this
occurs together with the vision luning, the inferenceis
that circuits common to both vision and sound are
affected and in view of the wide bandwidth found in
T.R.F. circuits the most likely answer is that a single

i

tuning circuit is affected and this is most likely the
osmllator.' Warming up of a resistor could cause this,
or the oscillator valve may be in need of replacement.

AERIAL DIRECTION

“In my district there is a distinct shadow which I
find my neighbour gets as well. Our aerials are opposite
each other in a dual garage-way between the houses, and
both are pointed correctly as checked with a compass,
Is it possible that they can affect each other, and if so,
how can we avoid this ? "—G. Brandon (N.W.3).

As you refer to the checking of a direction, we assume
that the aerials are of the *“ H "’ type, as single dipoles
do not point in any particular direction. Therefore the
two aerials should be parallel to each other and unless
they are in line with one another and the signal they are
unlikely to affect each other, and the shadow to which
you refer (which we presume is a ** ghost *") must be due
to some local metallic structure or the normal ground
contour. We suggest that the position of the aerial
(probably in both cases) should be changed, looking at
the pictyre whilst someone moves the aerial, until the
ghost is removed, ignoring the geographic direction of
the transmitter.

EF50 YALVES

“1 made a receiver similar to your design some time
ago in which T used the EF50 ex-Service valves. 1 have had
considerable trouble with all kinds of faults, all attributable
to the valves. They do not seem to keep firm in the
holders for one thing and T find that they have to be run
much lower than their rating. I had great difficulty in
stabilising the circuit to start with and after the set has
been on it suddenly goes off and you have to move the
valves about to get the picture back. Is this usual with
this type of valve ?"—B R. Ferguson (Cambridge).

The enly point which we have found to be rather
doubtful about this type of valve is the connection of
the suppressor grid. In some arrangements it is definitely
preferable to connect this direct to cathode, whilst in
other arrangements’ it has been found better to connect
it direct to earth. The arrangement of the screening and
the connections to the two screening pins may also cause
a little confusion, but should not create any great diffi-
culty. J_l is possible to obtain springs or screw rings
which will hold the valves firmly in some valveholders
in which the sockets are not sufficiently rigid, but there
is a paxolin valveholder available in which no such
locking ring is required, and no trouble should be
experienced due to valve movement. -
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o« 1
THE NEW 1355 CONVERSION . . . . . The now | | “ADCOLA ** SOLD
famous self-contained TV receiver. Data for all Reg. Trade Mark
Five TV channels, 3/- per copy. e iy -
RECEIVER TYPE 1225 A UHF receiver, containing =y
five EF50°s, two EF39’s, and one EB34 ; Chock-full Rend. D._sign Wo. 860302
of useful components, these are pre-tuned to four (British. U.S. and_Forsign Fatents.) :
predetermined requencies, and may easly be SUBMUY | | 1 ancESGumiveies 420 Toltviton Koottty |
modified for normal UHE work."-.‘g' 39/6 (1/6 post). requirements of Television, Telecommunication aa

POWER UNIT 532 Containing 574 rectifier, Radar Engineers.

VU120 EHT rectifier (5,000 v., with 2 v. indirectly | | SUPPLIES FOR ALL VOLT RANGES FROM 617v. to 230/250v.
heated heater), two 80 v. transformers, one smooth- 3ri?in, 35:.. gilc. gtangarg uagell v 226

: = ol i 2 N in. dia. Bit. Standar: lode = eee  25l=

ing choke, high resistance relay, .1, 24 kV. condenser, 31éin. dia. Detachable Bit, Model . 30

two other condensers, etc., etc., complete with our
50 cps conversion data for EHT and HT. 19/ Sole Manufacturers

(2/3 carriage). ! ADCOLA PRODUCTS LlMITED

RADIO EXCHANGE (0., GENERAL OFFICES AND WORKS
9, CAULDWELL STREET, BEDFORD. Phone : 5568. | | Cranmier Court, Clapham High Street, London, S.W.4.
(MACaulay 4272)
£ s.d. 4 g
davnes R.F. E.H.T. Unit RE28/10 6 Erj IprF Ceramic
Haynes Frame Feed Choke LUSSF 1 T.C.C. 15PF SMWM
Line Feed Choke LUS6L 1 33PF SMWM
Frame Transformer TUYHBG 1 100PF CM20N
Line Transformer TQ1LE 1 2UPF EMWM
Scanning Coil Unit S914H 2 } JPE CM2ON
Elac P.M. Focus Unit RiT/6 1 8 GAOPF SMaN
Gardner Mains Transformer R130 418 0Ly €M20N
L.F., Choke C281 2 D05uF Type 2045
Ww.B. 10in. Speaker 7.00002 5.101.2.T 21 .02, Type 3045
Colvern Potentiometers 5004 and 10k ANpP Type 346
Morzanite Type A. 20kf2 and 250k} . A5uF Type 343
Erie G0kef? with switch, Variable AuF 343
?auﬂk\{r}'i o irie & Reststors ohE o
aiues o rie B313L0T! I A H?
Complete set of labelled | watt Resistors 1 7 Dubilier Aul 500w, BR450
Wirewound 8 watt 1/9. 12 watt 2 BuF 600y, BRA5S0
Aladdin Formers and Cores PP3520-5 1 16xF 500v, BR1650
Valves B.V.A. as specified at current prices : J2uF 500v. CTHZ50 1«
bOuF 12v, BRam g

Place these prices in wour P.T.R, Booklet or send for latest P.T.R. List. Prompt Postal Service,

J. T. FILMER MAYPOLE ESTATE, BEXLEY, KENT.  Tel: Bexleyheath 7267

Walton’s of Wolverhampton I AERIALS

Astounding offer in Ex-Service Valves, some slightly s : : e
:;9i1ed, blut tman;.r brand new in boxes. All one price. :L‘;';;fﬁ‘:;-i mn':y I:s;?:é:l:] f"‘;?;"ﬂe s, complete with dipoles,

our selec 102.&” 20/-. Carriage Paid. "H '™ Type Cross Booms and Dipoles : 326,

(Single valves not supplied) D*P*'-‘i‘“ : per set of four.

EF36 (VR36), EF39 (VRS53), EK32 (VR57), EB34 °'I‘d°“ T T O v 1%
(VRS4), SP6l (VR65), SP41 (VRGIA), YUIIA HomeMossi: s * o Caw wn e 12K
(CV54), VUI20A, KT44 (VTT5A), 2155G (VRIS), Birmingham ... e Ve,
2]_({]}];5 EX};&IEI9525*2?193, 128H7, 128]7. 6ACT, Any Type of Aerials, TIV or Short Wave.
A y B ! ) . G i Made to Order. Keen Prices.
Where can you buy valves to-day at these prices? All sbove exrriags paid,

They cannot last long !

WALTON'’S WIRELESS STORES, SOUND TELEVISION CO.
48, STAFFORD ST, WOLYERHAMPTON 42, ELMS ROAD, ALDERSHOT.

V.R.65. 2/6 each, GAAM TOTORS o
5 for Iﬂ,- (] F B.S.R. MU-10 motors for 33 & 78

;-Tm' islr;ed ‘:oi:ange by reversing

E riva pulley. n,

For other bargains please send stamped, weabe. 1025w, £3.155.
addressed envelope for monthly list.

'AMATEUR RADIO SERVICE,

Moorside Mills, Lomax Street,
BURY, LANCS.

Telephone : Bury 1778

MU-14 dcusnxe model with ROTACAM
instant hal
e rarem £71.3.4.

ACOS GP-20 pickups, standard L1115
GP-1% LF microgroove head only (134
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16 inch
.
METAL C.R. TUBE
T. 901
British made by
FOR MANUFACTURERS & HOME CONSTRUCTORS
Introduced into this country by ¢ENGiLisH ELECTRiC’, the
-“Meta] Cathode Ray Tube is one of the most significant tele-
" vision deve fopments for many years.
It offers the following -outstanding advantages :—
* Magnetic focus and magnetic deflection
% Short overall length 177 inches — suitabie for
shallow cabinets
% Brilliant picture of uniform focus on an almost
flat screen |
- % Robust yet lightweight construction
+* An _ion trap fitted to prevent ion burn discolour- * x
ation and prolong tube life 5 ? ’aﬁ : 2

rrice £24. 6.'5'_ TAx-PAlD Lo . - st

For full technical details and price jpor quantities Hnre to 1 —
The ENGLISH EI.ECTRIC Company I.imiteq
TELEVISION DEPARTMENT;” QUEENS HOUSE, KINGSWAY, LONDON, W.C.2.




