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The folded dipole ensures broad bandwidth
and broad bandwidth results in better
viewing. Practical, tests have proved that
the picture detail is improved considerably.
The folded dipole array passes on to the
receiver the wide range of frequencies
transmitted, which, as you will agree,
is as it should be.
With the Model 63A Ne have designed an
aerial with a very High. Gain plus broad
bandwidth and demonstrations in the areas
shown above have proved to Dealers and;

which is
recommended
for the
View Master
and other
Television Kits

others that the 63 folded dipole eves an
extraordinarily good picture in districts.
previously regarded as " poor reception "
areas.

Model 63A with 10 -ft. mast is
moderately priced at E10.10.0 retail
(E1.8.0. extra for 16 -ft. mast).
Aerialite Ltd. are the manufacturers of a
comprehensive range of aerial equipmeet
for radio and television and we make a full
range of Co -axial and Semi- airspaced
Feeder Cables in our laboratory-controlled
factories. Lists supplied on request.
The

As recommended by the designer, use only ERSIN
:MULTICORE SOLDER -the Solder wire cotr-

taining 3 cores of non-corrosive Ersin Flux. 6o ft.
lof 18 S.W.G. High Tin Television and Radio
Solder, 60/4ó alloy, is contained in Size i Cartons,
Cat. Ref. C.t6o18. Price 5;- retail.
Obtairtab!e from all leading radio chops.
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used and recommended by the
leading Set Manufacturers for use by
their Authorised Service Dealers
The Radar Video & Sync Generator provides a fully synchronised and correctly
proportioned television test pattern together with sound to allow any receiver to be
checked and adjusted outside of transmission hours, leaving the set in perfect order so
that the viewer can switch on, when the programmes are being transmitted, with the
certain knowledge that the set will not require any further adjustment -hence the use
of this unique instrument both by leading manufacturers and authorised dealers
throughout the transmission areas. Enquire to -day for details
of models for London, Midland or Northern frequencies.

Ensure a full

the

&

-hour Servicing Day with

video and sync generator
Radar Radio & Television, 26 Oakleigh Road, New Southgate, London,

"

I

5957.

hear you've

bought a Television
set, old boy."

a 12" Console,

" Bought be blowed -I built it "
" Why, never knew you were one
I

of these back -room boys -it's a
pretty complicated job, isn't it "

1

had the

preferred it."

" You've

?

" Not on your life I didn't know the first
thing about television when I built my View
!

Master, but the instructions are so simple
that anyone who can read a diagram and use a
soldering iron could make it."
But what kind of results do you get with

but

choice of 9" or 12" and it could
have been a table set if I'd

!

"

N.II. ENT.

it

?

"

" Perfect performance.
Not surprising
really, because the View Master is a combined
effort by eight leading firms. I built mine as

VIEW MASTER'

almost persuaded me to

try my hand. How do go about it "
" Get a Si- Constructor Envelope
gives
you eight full -size working drawings and a
36-page book on building and operating. You'll
find it dead easy, and most fascinating."
I

?

-it

" Well, it's worth having a look at, anyway.
up, and have one on me ! "

HOME- CONSTRUCTOR
FOR

Drink

TELEVISION

EVERYONE

From wireless shops or 516 post free from

View Master

'

10

Norfolk Street, London, W.C.2
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CONDENSERS
The abbreviated ranges of two
popular types given here are representative of the wide variety of T.C.C.
Condensers available.

Hi-K'PEARL' CERAMICS
Wkg. Voltage

Capacity

pF'.

D.C.

A.C.

10

500
S00
500
500

250
250
250
250
250
250

100

330
150

330
470

S00

500

Dimensions
Length

Dia.

3 5

5

mm.

mm.

to

tO
7

7mm.

mm.

Type
No.
SPG
SPG
SPG
SPG
SPG
SPG

1
1

I
1
1

1-

Hi -K MULTIPLE TUBULAR CERAMICS
Capacity

2 x 500

2x
3

3

Length

Dia.

250
250
250
250
250
250
250

mm.
mm.
mm.
22 mm.
15 mm.
15 mm.
22 mm.

4.5 mm.
45 mm.
4.5 mm.
6
mm.
4.5 mm.
45 mm.
6 mm.

500
500

1000

x 1500
2x2200
3 x 500

500
500

2

500
500
500

x 1000
x 2200

Type

Dimensions

Voltage
D.C. A.C.

10
10
15

2CTH 310/W
2CTH 310/W
2CTH 315/W
2CTH 422/W
3CTH 315/W
3CTH 315/W
3CTH 422/W

Guaranteed not less than stated values at 25`C.

THE TELEGRAPH
Radio Division

:

CONDENSER CO.

North Acton. London, W.3.

LTD.

Tel: Acorn 0061

" The ` MAXIMUS' aerial is, in our opinion,
the best aerial we have tried," says Middlesbrough

Dealer.

" Now getting good T.V. since I put up a
' MAXIMUS '," says a Cornish Viewer.

PROOF INDEED

that

Telerection Limited
are Makers of Fine Aerials.

Contact your Local Dealer or write direct.
Free Technical Folder by return of post.

Telerection Limited

12, SUFFOLK PARADE
GLOS
CHELTENHAM,
'Phone

:

Cheltenham 55068 - 55969.

The

" MAXIMUS "

£9 O
Aerial only
£2 0
12ft. Mast (Dural) Set Heavy Duty Lashings £I IO
Immediate delivery from stock

&
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1951- Greatest Television Year
THE year

greatest in the history regarded as experimental. It would not have been
Within the next few months thought a year ago, for example, that a simple
we shall see the spread of television to the " set " of a table with four men sitting round it
Northern areas, where already aerials are being would have topped the bill, but the " In the News "
erected in preparation for it. Before 1951 is out there feature is the most successful television programme
will be new stations in Yorkshire and in Scotland, up to the present.
It would appear also that
thus bringing the benefits of television to another documentaries are high up in the list, according to
141 millions.
the official estimate of viewer appreciation. Yet,
It has been announced that as the television not so many months ago, some of the B.B.C.
service spreads the regions will replace the London officials told us that light entertainment should be
transmission with programmes which are more local the chine of television entertainment.
in nature. There will also be more local outside
It seems reasonable to assume that within five
broadcasts.
years television will cover the country, and it is
Our readers will perceive that those living within interesting to conjecture as to the effect of this on
the fringe areas and whose sets are capable of adjust- the sound programmes.
mbnt will thus have the choice of an alternative
When the first .issue of this journal went to press
programme, whilst for others who are tied to the there were 285,000 owners of television receivers. In
programmes radiated by their nearest transmitter the short space of nine months, that number has
there will merely be a variation on the London increased to 600,000, and each week sees a steady
items to suit local needs.
rise. The demand for this journal rises with the
No doubt, as a result of the experience of 1950, number of viewers, and although we print the
there will be drastic changes in the programme maximum number of copies it is still not possible to
material. It is generally agreed that these are not up satisfy the demand entirely.
to the standard of the technical efficiency behind
them. The material is poor, whilst the transmissions TV IN U.S.A.
themselves are good. Critics, however, often overSINCE the war over 5,000,000 TV receivers have
look the important fact that the B.B.C. itself is well
been sold in the United States.
More than
aware of these deficiencies, and it is due to circum- 100 States are radiating programmes to serve these
stances often outside their control that they are receivers, and these are distributed over the 12.
not able to do better.
V.H.F. channels assigned for commercial broadcasts.
The attitude of the sports promoters, for example, Stations which are widely separated geographically
towards the televising of outside sporting events, as can operate quite satisfactorily on the same channel
well as the attitude of
because of the inherently
certain of the musicians'
short transmission range of
unions and other societies,
the high frequencies used for
OUR CHANGE IN PRICE
has prevented the radiation
television. But because even
Readers will have noticed that. commencing with
this issue, the price of this magazine has been
of programmes which the
the best receivers have
increased to ls. -We greatly regret that the costs
B.B.C. have in
mind.
trouble in differentiating
of production which have continued to rise for a
long time past have compelled us reluctantly to
Difficulties in this direction
between the two stations on
make
this
increase,
which
has
been
delayed
as
are more intense than the
immediately adjacent chanlong as possible. Papzr alone today is costing
four times its pre -war price.
public and the critics gennels, the maximum number
If we ate to maintain the high technical
erally realise. At the same
of practical stations which
standard we have set and give our readers and
time the producers themthe trade the service to which they are entitled,
can be received well in any
no
other
course
is
open
to
us.
The
price
increase
selves are learning a great
given area is seven. This
will enable us to retain our high standard,
deal
from the present
and to continue to provide for our readers material
limit has already been
written
by
all
the leading authorities in this
programmes, which in these
reached in New York and
fascinating field.
early days can only be
Los Angeles.-F. J. C.
1951 will be the

of television.
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The D.C. Restorer
An Important Feature of Proper Picture and Sync Working
By BERNARD BARNARD
grid of the tube, it will be in a positive direction and will
reduce the negative bias already applied there by the
brilliance control and will, therefore, cause the tube to
that experimenters lavish on the more complicated parts glow steadily. The television signal, therefore (which is
produced by the alternating component), wilt reproduce
of their equipment.
The stage has, however, two important functions to the picture about this steady brightness. If all is well
perform, and if it is ineffective in either of them results this steady brightness will be similar to the general level
of studio lighting and the whole effect will be an accurate
will be extremely poor.
representation of the original scene.
These two functions are as follow :
If the D.C. component is not applied to the tube grid,
(I) To ensure that the brightness of the scene as viewed
on the C.R. tube bears a proportionate relationship to however, the picture will still be reproduced- but, this
time, it will be about a steady brilliance that is. deter-,
the brightness of the original scene.
(2) To enable the sync separator to function as near mined by the setting of the brilliance control and not
by the television transmission. This is not at all satisperfectly as possible.
It may be useful to examine in some detail these two factory, for if the brightness is set to give a good picture
functions because an accurate understanding of them on a full daylight scene and the transmission later
will lead to a better realisation of what the Restorer diode changes to a dull interior, the reproduction will be very
has to do, and thus to the ability to diagnose faults that poor indeed. This is illustrated in Fig. 2, which shows the
A.C. component of two identical line scans, the first with
arise when the stage is not working correctly.
In general, a D.C. Restorer is required whenever a a large and the second with a small D.C. component.
coupling condenser is used in the video circuits that Obviously both will produce the same pattern on the
follow the detector, and this rule must be observed right screen, but the first will be about a far higher average
up to the modulated electrode of the C.R. tube. There brilliance.
Reverting to Fig. 1, if the valve is coupled to another
are other ways, apart from the use of coupling condensers, in which the D.C. component can be lost or stage or to the grid of the C.R. tube and a coupling
condenser
is used, it is obvious that the D.C. component
attenuated and these will be dealt with later.
First of all, let us be quite clear what is meant by the will not be passed -by the condenser and only the A.C.
term " D.C. component." Fig. 1 has been drawn to can function in reproducing the picture. The pattern
give a simple illustration of an alternating signal voltage of the picture will thus be reproduced, but not at the
correct brightness.
accompanied by a D.C. component.
The coupling condenser, however, introduces more
The triode valve in Fig. la is drawing steady anode
current through its load resistance of 5,000 ohms ; if trouble than this. The input signal voltage is D.C.,
this steady current is 5 milliamps there will be a steady fluctuating at high frequency and when this is applied
voltage developed across the resistance of 25 volts. to a condenser the output is not precisely the same as
When the alternating signal voltage is applied between the input.
Consider Fig. 3, which shows the " before and after "
grid and cathode, it will cause a rise and fall of anode
current above and below the 5 milliamps and thus the of the fluctuating D.C. applied to the coupling conresulting voltage across the resistance will rise and fall denser. It shows that it emerges from the condenser as
about the steady value of 25 volts. The 25 volts is, of a truly alternating current -that is, one that Changes in
course, the " D.C. component" in this case and is conAnode Current
stant irrespective of the amplitude of the A.C. signal.
AC
is probably because the D.C. Restorer stage in a
television receiver usually consists of a simple
diode that it seldom receives the careful attention

-

-

-

Component

Video Signal
The action is slightly more complicated when a vision
signal is applied to the valve for this already contains
a D.C. component of its own (see Fig. 2). If this is
applied between grid and cathode in a positive sense -as it
will increase the 25 volts that is already there.
often is
A brightly-lighted picture having a large D.C. component
of its own will increase the 25 volts to, say, 30 volts,
and this will be maintained until the mean lighting at the
transmitting end changes. A dimly -lit scene at the
studio will produce a much smaller D.C. component in
the signal and will, in turn, cause a correspondingly
small increase of D.C. in the anode circuit, in this case
to, say, 26 volts only. All this goes on irrespective of
the H.F. fluctuations, or A.C. component, which
produces the picture detail.
In ordinary sound radio this D.C. has no importance,
but it must be clear that it makes a very big difference
to the visible effect on the C.R. tube. If applied to the

JKc1

2S Volts

DC Component

5

-it

D.C.

Component

Grid Volts

(a)
Fig.

1.- Simple

Input Siyná/
(AC)
(b)

triode circuit illustrating the D.C.
component.
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magnitude and direction and that it arranges itself
'around the zero line in such a way that the areas enclosed
by the waveform above and below are equal.
From this it follows that the actual position of the
waveform (which includes, of course, both modulation
and sync pulses) relative to the zero line depends upon
the degree of modulation and, therefore, as the nature of
the picture changes during transmission, so will the
position of the waveform change.

experimenting with these values in circuits which employ
D.C. restoration to the C.R. tube. If the time constant
of condenser and resistance is too short, for instance,
the positive voltage developed by the diode will not he
maintained for the duration of a full line scan and there
may be a dark shading off of the picture on the right hand side. In such cases it is usually advisable to keep
the condenser value at about .1 pF and increase the
resistance so that it discharges at a slower rate.

Sync Separation
The most serious effect

Two Possible Causes
Reference was made earlier to other ways in which
the D.C. component can be lost or attenuated. Such

of this wandering about on the
part of the signal is that the sync separator cannot
function. All types of separator work on the basic
principle that it starts or stops conducting at a voltage
corresponding to the junction point of picture modulation
and sync pulse, and if this junction point is continually
shifting then the separator cannot work.
The D.C. Restorer diode has, then, to overcome this
trouble and so arrange matters that all sync pulses start
at the same voltage level when they are fed to the
separator.
Fig. 4 is included for the sake of completion and shows
a familiar way of connecting the diode.
It is connected
with its-cathode to the grid of the sync separator so that
it conducts only on the negative-going sync pulses
negative cathode being the same, of course, as positive
anode.
When the diode conducts the direction of
electron 'flow is from anode to cathode, making the
separator grid positive with respect to its cathode. In
other words, the restorer produces a positive bias on the
grid of the separator, and the amount of this bias depends
on how far negative the sync pulses go. Thus as the
waveform tends to wander about, due to the condenser
action explained above, the diode generates a voltage
-

-

(o)

(b)

Fig. 3. -Effect on the D.C. component of the coupling
condenser (a) without condenser, and (b) with condenser

difficulties can crop up in the video stage and two possible
causes of this sort of trouble are as follows.
If the cathode bias resistor is by- passed by a condenser,
it must be a small one (of the order of 300 pF) which is,

D.0 Component

(Large)

o

DC Component
(Small)

Cathode
Follower

-

---

Level

Sync.

Separator

2

w

c

B/ackJr
Level

I

C/

H
D.C.

Restorer

o

D.

Following

RestorC.

Fig. 2. -Video signal, D.C. component, and sync pulses.
in the opposite direction which pushes it back and, in
effect, keeps it steady. So that all sync pulses start from
approxirhately the same voltage and the separator is able
to work.
It is, perhaps, as well to mention at this point that it
is possible to effect D.C. restoration for the above
purpose by dispensing with the diode and allowing the
sync separator valve to run into grid current; the grid
and cathode themselves function as a diode under these
circumstances but when this system is used, the signal
phase must be reversed so that the pulses are positive
going.
The condenser and resistance shown in Fig. 4 are,
of course, essential to the action of the diode their
values are not critical and are usually of the order of
.1 r'F and I megohm respectively. It is possible, however,
to improve picture quality under some conditions by

To

Separate

Lr Supply

D.C.

ation

Following C2
By Valve
Running Into
Grid Current

C/

-

Restorer

ENT

/`Jt
Brilliance

Following C3

ti

Control

T

EHT.

5.-

Circuit of a cathode follower video stage feeding
the tube from the cathode and the sync separator from the
anode.
Fig.
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of course, contrary to normal audio practice. The
function of this condenser is to accentuate the H.F.
response of the stage by reducing the amount of negative
feedback at these frequencies : if a large condenser -say
16 pF or more -is used it will have a very appreciable
reactance at the very low video frequencies (and D.C.)
so that only these frequencies will be subject to negative
feedback and they will consequently be amplified much

include coupling condensers and, therefore, D.C. restoration is necessary in both places. The circuit shows a

Coupling
Condenser

Fig. 4. -The arrows
Much the same argument can be applied to the use of
show
direction of
video
the
grid
of
a decoupling condenser for the screen
flow when the
current
the
will
not
by -pass
amplifying stage. This condenser
VP input
diode conducts.
very low frequencies and, as a consequence, the valve
Sync.
middle
as
the
extent
Pulses
will not amplify them to the same
Negative
video
range.
and upper frequencies of the
These two last-mentioned points are not likely to reduce
the D.C. component sufficiently to upset the working of
the sync separator, but experiment on the lines indicated
very often results in worthwhile improvement in picture
diode in each position, but it is qui e poss'ble to use a
quality.
Fig. 5 shows the very popular circuit of a cathode Westector type WX 6 in front of the tube grid and this
follower feeding sync separator from its anode circuit dispenses with the necessity of a separate heater winding
and the C.R. tube grid from its cathode. Both feeds for the diode.
less.

Camera Tubes
Some Interesting Details of Modern Transmitting Equipment
By R. E. B. HICKMAN
DURING the past fifteen or more years a considerable amount of research work has been
devoted to the improvement of television
camera tubes. An intensive development programme
has aimed at increasing the sensitivity of camera tubes,
improving resolving power, improving stability and
decreasing the size of the optical system of the tubes.
The Iconoscope
The first commercially practicable camera tube was
the Iconoscope, which was patented by Dr. Zworykin
in 1923. This tube, shown diagrammatically in Fig. 1,
is still used in modern television studios in the transmission of motion picture films and has been extensively
used in studio work. It needs complicated correction
circuits and strict attention to subject lighting, but in
skilled hands it is capable of producing high quality
pictures. The resolving' power of the Iconoscope is
satisfactory and it has the great advantage of being
completely stable at all light levels. However, in order
to obtain satisfactory pictures from such a tube, a high
level of incident light, some 1,000 to 1,200 foot candles,
is needed on the subject.
The Iconoscope does not easily cope with subjects
containing great contrasts of lighting. For instance,
with outdoor scenes showing bright sunlight and deep
shadow at the same time, the brightly -lit portions of the
scene tend to reproduce over -brightly in the transmitted
picture and the shadows too dimly, giving a " soot and
whitewash " effect. Improved versions of the tube with
smaller dimensions, increased depth of focus and great
sensitivity have been developed, but the inherently low
sensitivity eventually led to the Lconoscope being superseded by the Orthicon tube.

The Orthicon
In design and operation the Orthicon, introduced in
1939, was a tremendous departure from Iconoscope
tradition. The smaller size of the mosaic in the Orthicon
provides a greater depth of focus and the required
incident illumination of the subject to produce a satisfactory transmitted picture is only 100 to 200 foot
candles.
Although the Orthicon has considerably greater
sensitivity than the Iconoscope, it has many disadvantages.
The Iconoscope is extremely stable, but the Orthicon
tends to become unstable in regions of blight illumination
and its resolving power is less than that of the Iconoscope
in moving scenes. There is also a lack of detail in the
lower level portions of the transmitted picture. Thus
it will be apparent that although the Orthicon can
transmit many pictures which the Iconoscope cannot, its
usefulness is severely limited.
Image Orthicon
The most important development in camera tubes of
the past few years has been the now widely used Image
Orthicon tube. This tube is used at the present time in
all types of cameras. Special types have been produced
particularly suitable for poorly lit outside pickups, for
indoor studio use or for general purpose use.
The Image Orthicon shown diagrammatically in Fig. 2
combines the features of several of its predecessors. It
includes in one envelope, of maximum diameter about
3in. and 15 #in. overall length, an image section, a target
or mosaic assembly, a low voltage scanning section and
a 5 -stage signal multiplier.

Image Section
The image section contains a semi -transparent photo-
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cathode ort the inside of the face plate, a grid to provide
an electrostatic accelerating field, and a target which
consists of a thin glass disc with a fine mesh screen very
closely spaced to it on the photocathode side. Focusing
is accomplished by means of a magnetic field produced
by an external coil, and by varying the photocathode
voltage.
Light from the scene being televised is picked up by
an optical lens system and focused on the photocathode,
which emits electrons from each illuminated area in
proportion to the intensity of the light striking the area.
The streams of electrons are focused on the target by
the magnetic and accelerating fields.
On striking the target, the electrons cause secondary
electrons to be emitted by the glass. The secondaries
thus emitted are collected by the adjacent mesh screen,
which is held at a definite potential of about one volt.
Therefore, the potential of the glass disc is limited for
all values of light and stable operation is achieved.
Emission of the secondaries leaves on the photocathode
side of the glass a pattern of positive charges which
corresponds with the pattern of light from the scene
being televised. The charges set up a corresponding
potential pattern on the opposite or scanned side of the

391

ductivity through the glass in
frame.

less

than the time of one

'

Alignment of the beam from the gun is accomplished
by a transverse magnetic field produced by an external
coil located at the gun end of the focusing coil.
Deflection of.the beam is accomplished by transverse
magnetic fields produced by external deflecting coils.
The electrons turned back at the target form the return
beam which has been amplitude modulated by absorption of electrons at the target in accord with the charge
pattern whose more positive areas correspond to the
highlights of the televised scene.

Multiplier Section
The return beam is directed to the first dynode of a
This
five -stage electrostatically focused multiplier.
utilises the phenomenon of secondary emission to amplify
signals composed of electron beams. The electrons

\

Collector Grid

Direction
Of Light

glass.

Scanning Section
The opposite side of the glass is scanned by a low velocity electron beam produced by the electron gun in
the scanning section. This gun contains a thermionic
cathode, a control grid (grid No. 1) and an accelerating
grid (grid No. 2). The beam is focused at the target by
Image

Accelerator
Grid 6

Decelerator

\Target

Photocathode

Section

Grid

Grid 4

Gun
1

Grid 2

DynodeI

157
Dlrection
Of Light

-

y

Horizontal & Vertical
Deflecting Coils

i111111111s

Focusing
Coil

IIVI

Signal
Electrode

Deflecting
Coils

Alignment
Coil

S Stage
Mu/Wier

Fig. 2.-Schematic arrangement of the Image Orthicon.
the magnetic field of an external focusing coil and the
electrostatic field of grid No. 4.
Grid No. 5 serves to adjust the shape of the decelerating
field between grid No. 4 and the target in order to obtain
uniform landing of electrons over the entire target area.
The electrons stop their forward motion at the surface
of the glass and are turned back and focused into a
five -stage signal multiplier, except when they approach
the positively charged portions of the pattern on the
glass. When this condition occurs, they are deposited
from the .scanning beam in quantities sufficient to
Such
neutralise the potential pattern on the glass.
deposition leaves the glass with a negative charge on the
the
photocathode
scanned side and a positive charge on
side. These charges *ill neutralise each other by con-

Electron
Gun

Fig.

Electron

3

Grid S

'i'ÍIII'

Multiplier

Scanning
Section

Section

P

1.-Schematic

arrangement

of the Iconoscope.

in the beam impinging on the first dynode surface
produce many other electrons, the number depending
on the energy of the impinging electrons. These
secondary electrons are then directed to the second
dynode and knock out more new electrons. Grid No. 3
facilitates a more complete collection by dynode No. 2
of the secondaries from 'dynode No. 1. The multiplying process is repeated in each successive stage,
with an ever -increasing stream of electrons until those
emitted from dynode No. 5 are collected by the anode
and constitute the current utilised in the output circuit.
The multiplier section amplifies the modulated beam
about 500 times. The multiplication so obtained increases the signal -to -noise ratio of the tube and also
permits the use of an amplifier with fewer stages. The
gain of the multiplier is sufficiently high so that the
limiting noise in the use of the tube is the random noise
of the electron beam multiplied by the multiplier stages.
This noise is larger than the input noise of the video
amplifier.
Advantages of Image Orthicon
As this brief summary shows, the Image Orthicon
has all the advantages of the Orthicon, together with the
added advantages of greater sensitivity due to the
image section and of greater stability due to the mesh
screen near the target. Its sensitivity is about 100
times that of the Iconoscope and it is stable over a light
range of several hundred to one. These features make
it extremely versatile and extremely useful for outdoor
scenes. Without any change in adjustment the Image
Orthicon can handle first say, a brightly lit scene and
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then immediately be used for a scene in deep shadow.
is also much superior to the Orthicon in reproducing
scenes containing great contrasts of illumination.
Disadvantages of the earlier Image Orthicon included
a loss of signal -to -noise ratio and resolution compared
with earlier tubes. In addition, the half-tone response
differed from that of the Orthicon, giving an unfaithful

'It

grey scale colour rendition.

-

Development of the Image Orthicon
The first commercially available Image Orthicon
was the type 2P23 introduced in 1946. In spite of the
drawbacks mentioned above, its great accommodation
of wide ranges of illumination led to wide use in outdoor pick -ups. The photosurface of the 2P23 is highly
sensitive to infra-red excitation and different specimens
show a wide range of spectral responses, so that it is
difficult to obtain two matched 2P23 tubes. Two
cameras, using this tube, may transmit pictures of the
same scene, one showing, say, grass as a medium grey,
while the other shows it as practically white. For
studio use this unfaithful colour rendition presented
difficulties, so that in 1947 a new tube, type 5655, was
brought out to meet this need.
The photosurface of type 5655 tubes has little or no
response to infra-red radiation, so that colour rendition
is much improved. The signal -to-noise ratio is better
than that of type 2P23. The new photosurface, however,
has a lower sensitivity particularly to incandescent
light. Studio lighting levels of some 300 foot candles
are required to produce the same depth of focus as is
provided by 100 foot candles with 2P23 cameras.
The better colour rendering of the 5655 tribe was such
an advantage in the studio that in 1948 type 5769 was
introduced. This tube has the same target structure as
the 2P23 and the same photosurface as the 5655 and has
been used to great advantage in studio work. A major
shortcoming of the type 5655 and 5769 is that their
maximum spectral response is in the blue end of the
spectrum, necessitating a considerable amount of care
with lighting and make -up, since flesh tones tend to
televise too dark.
Experience with these three Image Orthicons has
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emphasised the need for a high sensitivity tube with a
spectral response matching that of the human eye.
The latest development is the Image Orthicon RCA
5820. This tube has the target structure of the 2P23
and 5769 with a new photosurface. Because the spectral
response of the 5820 is so nearly the same as that of the
eye, the problem of making scenery and arranging makeup is much simplified. In general, if lighting and makeup is satisfactory to the eye, a camera using a type
5820 tube will reproduce the scene with good colour
rendering. Another important aspect is that the variation in spectral response between individual tubes is
much less than with any of the earlier tubes and in
practice, under normal use, the variation ia- the final
picture is not noticeable to the observer. When the
5820 is used for outdoor pick -up, illuminations of several
thousands of foot candles may be encountered and
neutral filters with a transmission of 5 per cent. 'may be
requi red.
Conclusion
The present trend towards increasing screen brightness of television pictures has made the observer increasingly conscious of noise and other imperfections
in the transmitted picture. At the same time, there is a
demand for high quality pictures with still lower studio
illumination. The result is that increasing demands
are made on the performance of the camera tube from
the standpoint of sensitivity and particularly of signal to -noise ratio.
The fluctuation noise associated with the photo emission in camera tubes sets the upper limit of signal to -noise ratio attainable. The aim of the designer is
to produce a tube in which the generation of the video signal incurs neither loss of signal nor Addition of
unwanted spurious signal and in which the signal -tonoise ratio at all light levels is limited only by the inherent
shot noise in the primary photocurrent.
Latest developments are directed towards a method of
signal generation using the scattered electrons produced
when the low velocity beam described abóve impinges
upon the target. Camera tubes working on this principle
can be produced with a very high order of signal-tonoise ratio.
THE BRITISH' TELEVISION VIEWERS' SOCIETY
Hon. See. : Leslie G. Pace, 140, Fairlands Avenue, Thornton
Heath, Surrey.
-

Ronald Waldman, the acting -head of Television Light
MR.Entertainment,
addressed a crowded gathering of members.

BRISTOL AND BATH TELEVISION CLUB
Hon. See.: J. Archer, 100, Beauley Road, Southville, Bristol, 3.
members have been joining steadily, and the club now
NEWhas the use of a workshop.
In the New Year it is planned to have lectures and workshop
The last club meeting was
evenings, alternate meetings.
hell on Tuesday, November 28th, 1950; thereafter the club will
meet at fortnightly intervals. New members welcome at club
headquarters.
Please note, the hon- secretary's name and address is as above,
and not as published in our last issue.
THE SOUTHWICK & DISTRICT RADIO & TELEVISION CLUB
Vale Road, Portslade, Sussex.
Hon. See.: E. Basilio,
above club is now being reorganised and meetings are
THE
being held at the "-King's Head," Fishersgate, Sussex, every
Tuesday. Old and new members are very welcouie on these
evenings.
A slow morse course is now running and it is hoped'to'have a
TX at the headquarters very shortly.

ill,

-

and friends at the British Television Viewers' Society's monthly
meeting in November, 1950, at Kennard's Restaurant; Croydon.
The speaker mentioned the great difficulty experienced in
finding the suitable type of artiste for light programmes and also
spoke of the hazards encountered in preparing this kind of entertainment, viz., the special musical arrangements and orchestrations needed, contracts, and possible bans by other organisations.
After briefly outlining some of his plans for future programmes
Mr. Waldman concluded his engrossing talk by describing at some
length American methods of preparing television programmæs
and their presentation as compared with British methods.
The television actor and producer, Mr. Graeme Muir, addressed
members on Monday, December 4th, 1050.
Mr. Muir is now the producer of " Kaleidoscope " in succession
to Mr. Ronald Waidnuin, and he explained how his past, acting
experience had materially assisted him in his production of this
popular feature. He described in detail the preparation of the
several items which go to make up the fortnightly presentation
of " Kaleidoscope," and also gave members some interesting
facts concerning the workings of the producer's control room at
Alexandra Palace.
Many questions were put to the speaker these included the
filming of plays, use of the Lime Grove studios, actors' reactions
before the cameras and so on, and the meeting closed with a vote
of thanks to Mt. Muir for a very interesting talk.
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D.C. Receivers -I
The Problems of Operating Television Receivers from D.C. Mains
By W. J. DELANEY (G2FMY)
ALARGE number of queries come to hand weekly
asking for details of a television receiver design
suitable for operation with D.C. mains supplies,
and so far there has been no home -construction information for this particular type of receiver. The main
reason is, of course, that there are now only a comparatively small nutpber of viewers who are on such supplies,
and the intention is that sooner or later this type of
mains supply will be converted to A.C. However, for
those who wish to experiment with television equipment
the following details are offered.
In certain respects there is no difference between
ordinary radio and a television receiver so far as D.C.
supplies are concerned. The principal difficulty arises
in the satisfactory operation of the time bases with
voltages'-of 200 or just under. So far as supplies of
230 volts or more are concerned there are practically
no difficulties. However, to take the circuit through
its various phases we will deal with the problem right
from the beginning.
Heaters
In a normal television receiver our supplies have to
consist of a low-voltage at high amperage for the various
heaters ; a high- voltage at comparatively low amperage
for the yariótis anodes, and an extra-high- tension supply
for the picture tube. The latter is available at the
moment in two distinct types- triodes and tetrodes. In
the case of the former the supplies already mentioned
are covered, but with a tetrode an additional voltage
between 160 and 400 is required for the first anode, and
this can introduce certain difficulties as will be explained
later. Dealing first with the heaters, most valves suitable
for modern television equipment -either standard or
midget -are of the 6.3 volt type.
The normal practice on D.C. supplies, as it is not
possible to use a mains transformer to step down the
voltage, is to wire the heaters in series, including in the
chain a resistor to bring up the total voltage to that of
the mains supply. Obviously.in this method of connection the current through the complete chain must be
constant and therefore valves with a similar current
rating must be chosen, or arrangements made to equalise
the current as will be explained later.
In a simple radio receiver there will be a maximum
of, say, four valves, and it is desirable therefore to push
up the heater voltage to as high a value as possible to
avoid having to waste excessive voltage.
The modern television receiver will consist of 14 or
more valves plus the tube, and this gives quite a reasonable

CPT

Interference
Suppressor

Vision Sound

Demodulator

voltage, leaving only a medium value of resistor to
include-or at least bringing the total to round about
the same as that of an ordinary radio. Similar principles
have to be taken in the order and method of wiring the
heaters -considering each heater as a small smoothing
device and therefore leaving until the end of the chain
those valves which might be affected by the unsmoothed
A.C. supply (in the case of a " universal " receiver), or a
rough D.C. supply.
Protective Resistor
It might be pointed out here that it is desirable to
construct a receiver for D.C. supplies on " universal "
lines-that is, include a rectifier so that at any future
date it may be used with an A.C. supply without
alteration. So far, then, we have seen that the heaters
should be wired in series instead of in parallel as in the
case of an A.C. receiver. The stages most susceptible
to hum are, in their order of priority, the picture tube.
the demodulators, interference suppressors (if any) and
the early stages of the picture receiver. The H.F.
by -pass condensers found at the heater circuits of an
A.C. receiver are still required and should be joined
at the valveholder between the mains side of the heater
and chassis. These condensers are, of course, only used
in the vision and sound receivers. Some commercial
receivers employ, in addition to the condensers mentioned.
a small choke-generally included between the " last "
valve and the picture tube heater, and this may consist
of 100 turns or so on a short length of lin. diameter
paxolin tubing -but if used it must be of wire suitable
for a current of 300 mA. (.3 amps.) and must be so
placed that it is adequately cooled and not near any
electrolytic condensers. Personally, we have not found
it necessary, and no hum from poor heater smoothing
has been found with a simple series heater chain.
The series resistor used to bring up the voltage is the
critical component in the D.C. receiver'. If the heaters
are just connected in series and joihed across the mains,
with a normal resistor to bring up the total, when
switched on the maximum voltage will exist and it should
be remembered that the resistance of the heater is much
lower when cold and thus there would be a really serious
risk of burning out at least one of the valves. Therefore,
in addition to the standard type of resistor a specially produced component should also be employed for safety.
This is a type of resistance of which the value varies
with temperature. When cold it has a high resistance,
and this falls to a very low value when it is fully warmed
up. In the majority of cases its value may be ignored
Current
Surge

V

V2

etc

HF Stages

Limiter
Rectifier
or

200 230 250
Voltage Control

Time Base

Amplifier

Fig. 1. -The arrangement of the heater circuits in a D.C. operated television receiver.
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Mains

394

PRACTICAL

February, 1951

TELEVISION

Where valves with different current rating are employed
in the complete heater chain as it is so low, but it does
prevent the initial surge which is most likely ;to occur they must be joined in parallel or resistors connected
when the receiver is first switched on, and which.is due across them as it must be remembered that through the
to the fact that the current will be of a high value due chain a constant current must flow, and thus it does not
to the cold heaters. Some idea of its effect may be matter whether one uses all 6.3 volt .3 amp. valves
or one 12 volt .3 amp. with the rest of the 6 volt type,
provided that the current is constant. If, for instance,
ÇRj
a valve witha 6 volt .15 amp. heater were to be included,
it would be necessary to add a resistor in parallel with
that heater, the resistor having the same value as the
heater (6 volts at .15 amp. =40 ohms). It might be
possible to group certain valves to maintain the constant
current rating, but all such problems are solved in the
simplest way by using all valves and tube with a similar
resistor to make up the total
Fig. 2.- Decoupling condensers should be included in all current rating. The series made up from two or more
voltage may be tapped or
H.F. circuits as shown here.
low values in series so that if the receiver is taken to
alternative supplies it may be adjusted.
gained from the following data of.a standard commercial
Next comes the problem of the E.H.T., and this will
component. Rated for a .3 amp. chain, the cold
resistance is 3,000 ohms, and when passing .3 amp. it be dealt with in the next issue.
(To be continued)
measures only 44 ohms.

Studio G, Lime Grove
-

THE second studio at Lime Grove to be converted
by the B.B.C. for television productions
Studio G -was used for a broadcast for the first
time on 23rd December -the opening programme being
" Gala Variety."
With a floor area of over five and a half thousand
square feet, Studio G is the second largest of the Lime
Grove Studios, and will be used mainly for light entertainment programmes. It has been equipped with four
Pye Photicon cameras, one of the types that are used on

outside broadcasts. Adjoining the studio, and separated
from it by a glass panel, an apparatus room has been
built in which the electronic equipment for the cameras
is installed. Altogether the apparatus room contains
equipment for six cameras -four in the studio, one for
televising films, and one spare. Above the apparatus
room is the control room, with a window overlooking
the studio. This contains the monitor screens which
display the picture being transmitted and a preview of
the pictures from two of the other cameras in the studio.
It also contains the vision mixing equipment, with
which the change -overs are made from one camera to
another during a production. A novel feature of the
control room is that the sound mixing equipment for
controlling the outputs of the various microphones in
the studio is isolated from the rest of the area by a glass
partition, which can be raised and lowered by remote
control. When it is raised the sound engineer can
listen at whatever volume he prefers without disturbing
the rest of the production team.
Cables
British Insulated Callender's Cables, Ltd. supplied
750 yards of television camera cable. This cable is
used for the permanent wiring from the apparatus
and control rooms to eight socket outlets conveniently
disposed around the studio. It is also being used for
the plug-in trailing cables from these sockets to the
Pye television cameras. The wall-moùnted sockets
have been specially designed by B.I.C.C. for this installation and, like the camera cable couplers, are integrally
moulded in polythene to the cable end to form a sealed

termination with all the circuits correctly disposed, and
screened.
Flexibility
A camera can be connected instantly via a short length
of trailing camera cable to any of the wall- mounted
sockets. Flexibility in the use of cameras throughout

the studio is therefore greatly facilitated, maximum
manoeuvrability being obtained without having cumbersome long lengths of trailing cable. This facility is
particularly advantageous in a studio the size of
Studio G.

Air- Conditioning
The studio is air-conditioned ; .the ventilation system
is of a new type, the use of which at Lime Grove will
give valuable experience for later installations at the
White City studios. Tests have shown.that the refrigeration unit-supplied by Carrier Engineering Co., Ltd.,
and the first of its kind to be installed. in this country
-will hold the studio temperature at a comfortable
level, even in summer, with the full 300 kilowatts of
lighting on.
.
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Midget 'J.'elevision- ractio
Receiver
I

Details of the Interesting Miniature Combined Broadcast and Television
Receiver Built by 17-year -old L. G. WHITE
CONSIDERABLE interest was recently aroused by
the report in the press that an amateur -built midget
television receiver had been exhibited at a local
radio club exhibition. Photographs showed it to
be small enough to be carried on one hand, and we
thought that details of this novel receiver would interest
our readers, and we accordingly asked the designer to
let us have such information as would enable anyone
interested to duplicate the work.
In the original model the vision receiver is built on
a sub-chassis li in. by 61in. Four R.F. stages are used,
with Mullard EF91 midget B7G valves (ex- Government
CV138 or 6AK5 would also be suitable), followed by
a double diode, EB91, which serves as demodulator
and also D.C. restorer. For the video stage another

output system it can be made to work very well. The
sync pulses are fed through the differentiating and
integrating circuits, which are part of the anode load of
the sync separator, and the grid leaks of the time -base
oscillators.

Circuit

Time -bases
The time-bases are cathode -coupled multi-vibrators,
using ECC91 (6J6) double triodes. This arrangement
employs two valves instead of one, but the two are the
same size as a single valve, so that one saves room by
this, and the fact that there are no transformers or other
big components to use.
From the time -bases the sawtooth is fed to a 6SN7GT
double triode. The first half is an amplifier with negative
feedback in the cathode circuit to give the correct gain.
The second is an amplifier with 100 per cent. negative
feedback, thus giving the paraphase voltage required.

Transformer couplings are used in the R.F. stages
to help maintain stability and save components. The
only midget parts used are the i -watt resistors. The
coils are standard, removed from a scrap Pye 45 Mc /s
strip, as also were the 1,000pF condensers.
The output from the vision receiver is fed into a cathode
follower (which is mounted on the main chassis), to the
grid of the C.R.T., and to the sync separator. The
sync separator operates as a straightforward anode
bend stage, using an EF92, and by careful design of the

Sound
The TV sound receiver is built on a sub -chassis, size
3in. by 11 in., and consists of 2 R.F. stages similar to the
vision receiver, followed by a diode demodulator and an
audio stage (6AT6). The output stage is mounted beside
the loudspeaker, which is a 2in. type.
The broadcast receiver is a reacting detector with
pre -set tuning. This is fed, when required, to the grid
of the 6AT6 via the radio -TV switch.

EF91 is used.

Cl, 2, 5, 6, 8, 9, 13, 14,

LIST OF COMPONENTS
R40, 51 -470k0
26-

15, 18, 20,

001 pF 350v. moulded mica.
C29- .0005pF 350v. moulded mica.
C11, 12, 37- .0001pF 350v. moulded mica.
C30, 31, 34, 39, 27, 38, 41, 45 -.1pF Metal -

mite, T.C.C.
C33, 35- 05, F Metalmite, T.C,C.
C23, 10, 17,19,42,46-.010 Metalmite, T.C.C.
C16, 22-10pF 15v. metal pack, T.C.C.
C7, 40-.005pF 350v. Ceramic.
C3, 28, 49-10pF 350v. Ceramic.
, C4, 32 -50pF 350v. Ceramic.
C36 -200pF 350v. Ceramic.
C25J20- I-20uF 250v. Plessey.
16pF 450v. Plessey.
C24-.08pF 2.5kv.
C21 -8pF 500v.
C43, 47 -.01pF 1,000v. T.C.C.
C17 -.1pF 1,000v. T.C.C.
Rl-47t I watt.
R3, 2, 23, 25, 35, 42, 50, 56, 64-1k0 1 watt.
R4, 12 -2M0 it watt.
R5, 13, 49, 66, 68-101(0 -1 watt.
R6, 34 -3.3k0 } watt.
R7, 24, 25, 36, 39, 43, 52, 60-1M0 ñ watt.
R8, 9, 15, 16, 21, 27, 28, 33 -2200 t watt.
R14, 19, 26-5.6kQ ö watt.
R17 -50k9 } watt.
R20 -150kQ 1 watt.

1 watt.
R41, 45, 48-100kO / watt.
R44-2.2M0 watt.
R46, 47- 470k0 * watt.
R53, 54, 61, 62 -56k0 b watt.
R58 -1.5k0 f watt.
R59-2k0 f watt.
R31, 67- 100ks1 s watt.
R32 -47k0 f watt.
R37, 38 -10ko f watt.
R10 -6.8k0 f watt.
Rll, 18, 22-1kO f watt.
R29- 150kS1 f watt.
R30-1M0 4 watt.
R55, 57, 63, 65-22kfl } watt.
(All the above are 20 per cent. tolerance.)
3 -30pF Philips Trimmer.
TC1, 2,
100k0.
VR1, 2,
VR4, 5 -1M0.
-pole,
2 -way.
SW1
SW2-3 -pole, 3 -way.
CK1 -100 turns 36 s.w.g. on 1 watt 1Mo resistor.

33-

-2

C1(2-5H 100 mA.
Tl -Auto, tapped

0, 230, 300, 900v.
:
and 6.3 amps.
T2 -L.S., midget type.
MI 2 -Type H100 Westinghouse rectifier.
MS-230v. 60mA. (ex- Service).

;

4v.
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Power Supply
The power supply is a little unusual inasmuch as an
auto transformer is used. This was employed ii order to
keep the size of the transformer as small as possible
without it getting too hot. Tappings are made at 220, 310
and 900 volts. The 310-volt output goes to an ex-Government 230v.60mA. metal rectifier into an 8µF condenser. Smoothing is effected by a 5H 100 mA. choke,
and 40,F +4µF and a 16µF condenser. This common
supply is used for the whole receiver. The 900 volt
winding supplies two H100 rectifiers in series. A .08µF
condenser, 100 KO resistor and a .1µF condenser
are used for smoothing this supply.

Separate Heater Supply
The valve heaters are fed from a common 6.3 -volt

February, 1951

6-amp..winding on the transformer, and the tube heater
from a 4 -volt high insulation winding.
The tube is a VCR139A, which, if carefully selected
(there are some which are not very good for TV), will
be found to give a very good picture approximately
lain. wide.

Bandwidth
On the original receiver one can see the 1.5 Mc ¡s
bars on the B.B.C. -test card. This may not seem very
good at first, but when one considers the size compared
with a standard receiver one can see it is all that is
req ui red.

Comfortable viewing is possible in normal room
lighting provided that direct light does not fall on the
tube.

P57

p63

C44

65N7

195eP59

200 -240

V

AC

Circuit of the Completed Midget Television-radio Receiver built by the Author and illustrated on page 399.
A full list of the components used in the original model will be found on page 395.

;I
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More About Voltage Doublers
By T. W. DRESSER
SINCE the publication in the second issue of
PRACTICAL TELEVISION of the writer's article
entitled " E.H.T. for the VCR97," he has been
asked on a number of occasions exactly how the circuit
functions, and has gone to some trouble to give a precise
explanation. In view of the need for such an explanation
it would seem that some readers, while familiar with
practical voltage -doubling circuits, are not at all conversant with the theory underlying the operation of
doublers and multipliers generally, nor with their'
limitations. That there is a limit to their usefulness is
beyond question, and as this limitation arises essentially
from the nature of the circuit, playing with doublers
without a thorough knowledge of their basic theory
almost comes 'under the heading, " Where angels fear
to tread "
All voltage doublers and their high -class brethren
treblers and quadruplers, too, for that matter -derive
primarily from the standard half-wave rectification
arrangement shown in Fig. 1. This series circuit is almost
universal in D.C. /A.C. receivers, and few readers will
not have encóuntered it at some time or other. There is,
!

Fig. 1.-A standard halfwave rectifier circuit.

-

consist of a series circuit and a parallel circuit. The
operation is as follows : On the negative half-cycles VI
conducts and the condenser C charges up to the polarity
indicated while V2 remains non -conducting. On the
positive half-cycles, V2 conducts and VI becomes nonconductive, but the input voltage to V2 is not that of the
A.C. supply alone. It is, in fact, this voltage plus the
voltage across C, and the sum of the two voltages applied
through V2 charges up CI to twice the peak value of the
input. This is the output voltage. In the case of the
unit mentioned, a transformer was wound to give an
R.M.S. value of 975 volts into the doubler circuit. Now.
975 x 1.414= 1378.65 and twice 1378 =2756, which is
the output voltage in theory when the circuit is not
loaded. On load, at the small current drawn by a
VCR97, the measured voltage across Cl is 2,300 with
this input, and the no -load figure can be taken as
reasonably accurate, therefore.
Quadruplers
Voltage quadruplers are merely two doublers of the
kind shown in Fig. 3, but for clarity a quadrupler circuit

Fig. 2. -A variant used on
some A.C. /D.C. receivers.

however, a variant of this circuit which is not so well
known and which is given in Fig. 2. For the very obvious
reason that the output is taken off in parallel with the
valve and not in series as in Fig. 1, this is known as a

shunt or parallel circuit.
The mode of operation is substantially the same in
both arrangements. In the series circuit, under no load
conditions, the valve conducts .on .positive half-cycles
and the condenser charges to the peak value of the input
voltage -that is, 1.414 times the R.M.S. value. With a
load applied to the circuit, the condenser partially
discharges while the valve is not conducting, and due to
this fact and the ripple in the output the voltage fluctuates
to some extent. With the parallel circuit, the cycle of
events is pretty much the same as far as the condenser is
concerned, but in this case the output voltage is that of
the condenser in series with that of the A.C. supply, and
under no load conditions the output voltage varies
between zero and twice the peak voltage, e.g., peak
condenser voltage plus peak A.C. voltage. The ripple
voltage in the output is therefore equal to the mean
steady voltage which is the peak value of the input, and
for this reason the circuit is never used in half-wave
rectification systems. The high output voltage obtainable from this circuit can, however, be put to good use
in doubling arrangements and, in fact, is so used in the
unit designed for the article " E.H.T. for the VCR97."
The circuit is given again in Fig. 3, and it will be seen to

Fig, 3. -A simple doubler circuit.

The only way in which it differs
from those of Fig. 3 is in the voltage rating of the condensers C3 and C4, which will have to be at least twice
that of the condensers employed in Fig. 3. It should be
is shown in Fig. 4.

Fig.

4.

-A

quadrupler circuit-two doublers of the
type shown in Fig. 3.
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secondary of turns per volt by 6.5 ; 36 S.W.G. enamelled
wire will be quite suitable, as the current is only 0.3
amperes. Finally, finish off .with a -layer of Empire tape
and your filament transformer is complete, giving an oil

pointed out that the heater windings on the transformer
shóuld be insulated to withstand the high circuit voltages,
and in fact it might be good policy to dispense' with
valves and heater windings and use metal rectifiers.
It has been stated that the purposes for which doublers
can be used are limited. This is essentially due to the
fact that the regulation of such circuits is poor unless very
large condensers are used, and the use of such condensers
brings in its train another cause of trouble in that they
have a decidedly adverse effect upon the rectifiers due to
the high peak currents which will flow. Generally
speaking, it can be said that doubling circuits are very
useful where high voltages at low current are required,
as in television receivers, but that is the extent of their
usefulness. For TV work, there is no doubt, they are
highly suitable as well as being more reliable and less
susceptible to breakdown than 50 -cycle high- voltage
transformers, and it is hoped to prepare details of a
5,000-volt unit for magnetic tubes when experiments
now in progress are concluded.
Incidentally, this circuit will provide 2,000 volts
ample to operate a VCR97 -from a standard 350 -volt
winding at a cost of two 6H6 valves and a filament
transformer, if used as in Fig. 5. It has to be remembered
that the filaments of the second 6H6 are at high potential,
and a filament transformer insulated to withstand 2,000
volts is necessary. Such a transfórmer can be made at
home, however, without much difficulty. A standard
output has a primary wound to 250 volts, and this can
become the primary of the proposed filament trans-former. Connect the primary to the mains and check
the voltage qn the secondary with an A.C. or moving-iron
meter, whichever is available. Having ascertained this
figure, disconnect the transformer from the mains and
rcm3ve the secondary, counting the turns as you do so.
Divide the turns by the output voltage and you have the
turns per volt. Now wind over the primary six layers of
oiled cotton or silk (Empire cloth) and then put on a new
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Fig. 5. -A high voltage quadrupler circuit.

load -voltage of 6.5 and on-load 6.3, and adequately
insulated.
In conclusion and in order to pacify the pedants, the
writer would point out that although the expresssion
" half-cycle " has been used in this article, it has been
used solely in the interest of simplicity. The actual
conducting period of the valves is, of course, a proportion
of the half-cycle, dependent upon the load current and
the condenser capacity.

considerable manoeuvring, was edged into the bath
with inches to spare.
At Grove Park Drill Hall, for instance, 30 bales of
ANEW series of Television Sports Magazine, now tan had to be laid down before it was safe to bring in the
tak Mg' seasonal leave of the screen, will start on highly valuable- show jumpers, Tankard and Craven A.
January 24th. Among some of the ideas that the editor In view of the large amount of lighting in the hall, it was
and producer, Berkeley Smith, has for the new series felt advisable to put some modified lighting in the gun
is a contest between the world darts champion, Jim Pike, park, used as a stable for the horses, so that they should
and one of the leading women archers in this country. become acclimatised gradually to the strong lighting
He.is also on the -look-out for a suitable gymnasium or in the hall
drill hall which would allow mountaineering experts to
At Dulwich College, the horizontal bar used by the
demonstrate, as far as is possible indoors, some of their German and British Olympic gymnasts was almost
t:chniques.
" taking off" owing to the extraordinarily vigorous and
The records show that in the first ten programmes 25 complicated movements being performed by these
different sports have been featured, from the more experts. After much experiment, it was found that the
universally popular Association football (presented three only safe way- of securing the bars to the ground was to
times), to the smaller, more specialised sports such as have six boys from the College sitting around on the
struts.
kayak canoeing and padder- tennis.
Among star names which have already been introduced
With such varied sports, one of the main problems in the series, viewers may remember particularly the
has been the special equipment that has had, to be " Sportsman of the Year "-Reg Harris, Denis Compton,
brought into the often- restricted areas of gymnasiums, the famous Tottenham Hotspur wing combination,
swimming baths and drill halls. In the first programme Medley and Baily, and the skating champions, Hans
in the series, from the Y.M.C.A., Tottenham Court Gerschwiler and Jeannette Altwegg.
Road, when Channel -swimming was featured, the
difficulty was to get a boat large enough to hold an
NEW EDITION OF THE
oarsman and the trainer through the 'narrow corridors
PRACTICAL
WIRELESS
leading to the swimming bath, so that the subject of
ENCYCLOPfEDIA
feeding from the boat could be illustrated. Finally, a
See Announcement on page 407
i
boat of the right dimensions was found and, after

Sports Magazine

,

.

-

Broadcast Receiving Licences
1 2,334,150
broadcast receiving
1 licences, including 549,200
television licences, were current in
Great Britain and Northern Ireland
at the end of November, 1950..
Some viewers seem to be under a
misapprehension that when they
install television they need an
additional £1 licence. This is not so.
The El licence is for sound only ;
the £2 licence is for sound and
television. Viewers should take out
a £2 licence as soon as their sets are
installed ; a rebate of Is. 8d. per
month may be claimed on the
unexpired portions of their £I
licences.

German Television
NORTH-WEST German radio
recently inaugurated the first
in
post -war
television
service
Germany. Films were used for the
transmission.
Re- diffusion
TrIE first licence for re- diffused
has
programmes
television
recently been issued by the P.M.G.
to Link, Sound and Vision Services,
Ltd., of Gloucester. The first house
should be connected up by May 1st.
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The Editor will be pleased to consider articles of a practical nature
suitable for publication in "Practical
Television." Such articles should be
written on one side of the paper only,
and should contain the name and
address of the. sender. Whilst the
Editor does not hold himself responsible for manuscripts, every effort will
be made to return them
a stamped
and addressed envelope is enclosed.
All correspondence intended for the
Editor should be addressed to : The

if

Editor,

"Practical

Television,"
George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.
Owing to the rapid progress in the
design of wireless apparatus and to
our efforts to keep our readers in
touch with the latest developments.
we give no warranty that apparatus
described in our columns is not the
subject of letters patent.
Copyright in all drawings, photographs and articles published in
Practical Television" is specificali)'
reserved throughout
the countries

signatorj to

and the

the

U.S.A.

'imitations of any of
expressly forbidden.

Berne Convention
Reproductions or
these are therefore

suppression of interference, had
written thanking Lord Nuffield for
his group's recent decision to fit
suppressors to all new cars and
commercial vehicles.
Colour

THERE will probably be no colour
television in Britain for 10 years,
and it will certainly not come in less
than five years, Nottingham branch
of the Association of Supervising
Electrical Engineers was told recently
by Mr. H. A. Fairhurst, who is in
charge of television research for a
well -known radio firm.

Prize-winning Visit
WINNER of the competition
sponsored by Ekco for an
essay on maintaining radio sales
when television reaches Scotland,
Mr. Alexander Petrie came south for
a two -day visit to Southend and
London, which was the prize in the
A full two days
competition.
included a tour of the firm's factories,
a visit to the Alexandra Palace
television studio, and an evening
" seeing the sights " in London
before returning.
.

writes Lord Nuffield to the Radio
Industry Council, on the subject of

suppressors to prevent interference
with television.
The Council, which for the last
three years has been responsible for
a campaign for
the voluntary

The Sutton Coldfield -transmissions
are to be used, and the charge will
be 7s. 6d. a week.
A Television Experiment

EXPERIMENTS are being carried
out by Glyn Mills and Co., and
Pye, Ltd., in connection with the
confidential transmission by television
of banking records.
Still in its early stages, the experiment necessitates the erection of an
aerial mast on the roof of Holts
Branch of Glyn Mills Bank in
Whitehall.
After completion of the mast, some
weeks will elapse before the transmission stage is reached, since
considerable research and experiment
has yet to be carried out.
,

Lord Nuffield on TV Suppression
" T HOPE that such a fitment will
eventually become standardised throughout the motor industry,"

I

Mr. L. White with his miniature television and radio receiver, a description
of which appears on page 395 of this issue.

400
Welsh Site
OBJECTIONS to the originally
proposed site for the Welsh
TV station have resulted in negotiations being opened for a new site
at St. Lythan's Downs, near Wenvoe,
Glam, according to the P.M.G.'s
statement in the House.

TELEVISION

TIMES
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designed so that the picture is fed to
it at the rate of two frames every
¡60th of a second (standard American A.C. mains frequency), and these
impulses are " stored " until the
picture is complete and it then
projects the completed picture once
each ¡60th second. it is claimed that
1I

1
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Micro wave Links
THE B.B.C. have ordered from the
Marconi Co. six sets of microwave television links designed to
operate within the band 6,500 to
7,500 Mc; s utilising wide-band frequency modulation. A special feature
of the equipment is the intercommunication facilities which are
provided by means of which a
standard headset may be plugged in
for telephonic communication by
line or separate radio with other
units, the studio, or the transmitter.
Last View of 1950
THE passing of the Old Year was
seen on the television screens in
the form of a close -up of Big Ben
showing the hour of midnight, and
as the chimes were faded out the
cameras transported viewers to the
belfry of St. Margaret's, Westminster, where the bellringers were
seen ringing in the New Year. Three
Marconi cameras were used in this
transmission.
Television in Japan
THERE is no regular television
service in Japan at present but
negotiations are well -under way for
its introduction. The subject is not
neglected, however, as there is now
a weekly transmission -for testing
Some time ago the
purposes.
.

R.C.A. colour television cameras in the studio of WNBW, Washington,
D.C. The cover of the left camera has been removed to show the dichroic
mirrors and reflectors which split the light beam from the televised scene
into the three primary colours, green, blue and red.

Japanese Broadcasting Corporation
showed television to the general
Steel Tubes
this arrangement eliminates flicker, public, street scenes being transTHE practice of using metal for the as there are no scanning lines and mitted to receivers set up in the
main portion of picture tubes is brilliancy is 5 000 times as great as Mitsukoshi Departmental Store in
growing -in -- America.
The latest present tubes.
Tokyo.
reported development is the production of a new stainless steel having a
;.;:r:;:.».:..<:
heat expansion rate almost the same
as that of glass. As a result, the
metal tube can be made to take full
advantage of the properties of
stainless steel, and the risk of the
glass cracking as the tube heats up
is avoided.
Scrambled TV
ASECRET television system, designed to enable only subscribers
to participate, was recently tried out
in U.S.A. The signal is scrambled
and there is a special decoder in the
form of a plastic card, identical to
within /10,000th of an inch to that
used at the transmitter. Unless this
card is fitted to the receiver, the
picture is unintelligible. The test
broadcasts are being made by station
WOR-TV.

lei

COOMMIINIM

1

Memory Tube
ANOTHER new idea reported
from America is a picture tube

An Ekcovision 12in. receiver installed on board H.Q.S.
moored in the Thames.

Wellington,"
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Unit

Using a Modified Type 24 R.F. Unit and R1355 I.F. Strip
By E. N. BRADLEY
EXPERIMENTS extending over a period of two or
three years were brought to a successful conclusion when the Sutton Coldfield sound and
vision transmissions were received at the writer's location
a mile or so from Land's End -the most westerly reception point so far. Repeated and unsuccessful tests on
the Alexandra Palace signals had indicated that a highly
sensitive superhet would be essential, and an R1355
1.F. unit was accordingly chosen as the basis of the
receiver, the major part of the new design work being
concentrated in the R.F. unit which was to function
both as a high -gain R.F. amplifier and frequency changerlocal oscillator. It is only incidental that the completed receiver has proved that results at this extreme
point of the West Country are worthless for entertainment purposes-when conditions are satisfactory the
final output from the R1355 cathode follower is equivalent to a local signal.
The receiver has been tested on two very different
types of aerial -an inverted V with long legs and a central
height of 60ft., and a T-match dipole with reflector at
a height of 20ft. Local conditions, chiefly the everpresent possibility of strong gales, prevent the erection
of a high dipole, but nevertheless, results on the two
aerials were practically equivalent, apparently showing
that there is little to be gained by increasing the height
of the dipole. Added directors and reflectors too, it
would seem, would be of little benefit, for the signal
is always subject to extremely strong fading, and even
the carrier isdost in the troughs.
Nevertheless the receiver is being retained and good
results are expected from the future Cardiff transmitter.
The high-gain R.F. unit is shown in Fig. I and consists
of 4 R.F. stages before the mixer. The main point of
interest is that the complete circuit is built up in the
case of a Type 24 R.F. unit, Mod. 27-an unmodified
Type 24 unit could also be employed -so that all supplies
are taken from the power supply built into the R1355,
a separate pre -amplifier power supply thus being obviated.
'

A further point of some interest is that practically

all the valve circuitry and components are retained
in the R.F. unit with the minimum of conversion,
whilst the Type 24 unit is one of the cheapest to buy.
To prepare the unit for conversion, strip away completely the existing switchgear, coils and trimmers
found in the screening compartments on the left side
of the chassis, looking from the front. Remove the
tube carrying the coaxial lead in the oscillator circuit
tuning compartment, and place this aside for re -use in
the mixer circuit. Take the ceramic feedthrough bushing
from the oscillator compartment and, after the necessary
drilling is completed, remount it in the mixer cornpartment (the middle compartment) so that it feeds
through the central dividing wall.
Below the chassis only three connections need removing-clear away the lead from the R.F. valve (the front
SP61) which passes through into the mixer tuning compartment, and remove the screen bypass capacitor from
the oscillator valveholder, the small moulded capacitor
supported between tags Nos. 4 and 6. Finally, clear
away the lead which connected the oscillator cathode
to the oscillator tuned circuit,'and connect the "cold
end " of the oscillator bias network direct to the nearest

earthed point.
On the top deck of the chassis there are now three
cleared screened compartments which provide ideal
mounting positions for a further three R.F. stages, the
original R.F. stage of the unit thus becoming R.F.
stage No. 4. The valves employed for the new R.F.
stages are 6AC7's, excellent in every way for television
work. These valves have a slope of 9 mA /V, require
0.45 amp. heater current against the 0.6 amp. of the
SP61, and have a particularly sensible basing arrangement which permits of the shortest possible grid and
coupling leads. Besides all this the valves are of the
small metal type, thus being well screened and taking
up little head-room, so that the new stages may be
mounted on small sub -chassis above the main chassis.
This removes any need to disturb the existing underNr+z50V
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Fig. 1. -The circuit.
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Component values refer only to the new circuits. Ll should b. earthed.
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chassis circuits, the need for drilling new valve holes
thro.3h steel, for aluminium sub -chassis can be used,
and adds further to the screening.

to the ceramic feedthrough bushing which gives on to
the mixer grid (the central SP6I).

Sub-chassis

Each stage is wired individually on its sub-chassis
before this is mounted on to the chassis, so that it is
easily possible to attain very short wiring and the desirable placing of components. As with any television
circuit all earthed leads within each stage must be
taken to a single earthing point, provided in each case
by mounting a soldering tag under the valveholder
bolt nearest the Nos. and 8 tags. The screen, heater,
cathode and anode- screen decoupling capacitors must
be mounted directly across the valveholder tags ;
an
unnecessary inch of wire in these circuits might cause
feedback which would be difficult to trace and rectify.
The anode and screen resistors should meet and join
with their common decoupler immediately below the
valveholder, all spare wire ends being cut away. All
three stages can be wired up before assembly, for there
remains only the coupling capacitors and the H.T. and
L'.T. leads to be connected up.
The coils, mounted close to the Nos. 4 and 5 tags
of the valveholder, are wound on formers of the type
shown in Fig. 4 ; these are widely obtainable, and
probably the constructor already has spare formers of
this type taken from ex- Service gear. The formers
Should have brass slugs fitted. The wire gauge employed
is by no means critical ; 28 S.W.G. enamelled wire was
employed in the original, but a few sizes above or below
this figure will serve equally well as in any case some
slight trimming will probably be necessary. The trimming will consist of no more than closing up or opening
out the turns of the coils by a slight amount
the
first instance the coils should be wound with turns
spaced by their own diameter. When the unit is tuning
satisfactorily the coil turns may be set by running melted
paraffin wax over the formers.
When the three sub-assemblies are completed they
may be mounted in place and the coupling capacitors,
C4, C8 and C12, connected up. The body of the
capacitor should be in the compartment of the following stage.
with one lead passing through the
drilled hole in the inter-com partment wall to the anode of the
previous valve, and the other lead
taken directly to the grid tag on
the neighbouring valveholder. The
live heater lead and the H.T.
wiring both pass through the
Cut Away
second drilled hole ; in the case
38 Dia.
of the H.T. wiring the free wire
ends of the decouplers R4, R8
and R12 will probably be found
sufficiently long.

-it

The three sub -chassis are shown in Fig. 2
will be
seen that they take the form of right -angled shelves,
the valve and coil being mounted on the shelf itself with
the back drilled with holes to coincide with holes already
found in the central wall of the chassis compartments.
The dividing walls between compartments
and 2, and
2 and 3, should be temporarily removed (they form a
single U- shaped section) and drilled with feedthrough
holes as shown in Fig. 3. These holes permit the heater
and H.T. leads, and the .coupling leads, to be passed
from stage to stage by the shortest routes. The holes
may be bushed' with small rubber grommets.
Note that the sub-chassis or shelves for stages and 2
are each filed away at one part of the angle, and note,
further, that the new stage 1 is at the rear of the chassis.
The coil is therefore connected with the aerial input
socket by a length of 70 or 80 ohms coaxial feeder
which runs through the slots left in the compartment
by the removal of the switchgear. This feeder is pushed
back against the central wall, so that in a. side view it is
behind the valves.
The filed -out section of sub -chassis
thus permits
the passage of the aerial lead down to the coil, whilst
the cut-out in sub -chassis 2 accommodates the metal
tube coaxial lead removed from the oscillator section.
This tube can be bolted in place by the lugs attached
as the-shelf is secured (a little " juggling " is required
to slide both the sub -chassis and tube into position)
and the base of the tube should rest on the rubber grommet in the chassis top deck giving access to the coupling
capacitor of the original R.F. stage, now the fourth
R.F. stage. If the tube was cut away with its end wires
in place, sufficient wire will protrude down through the
chassis to make a connection via the soldering tag to
the coupler Ca, and the top of the coaxial lead is taken
1

1

1

+
Cut Away

i8

Bend Down AiongDotted Line

Wiring

2ti
Fig. 2. -The sub -chassis, underside view. All dimensions are identical except
for cut-away portions.

1

-in

Power Supply
H.T. and heater power is
supplied to the new R.F. stages
by leads passing up through the
holes in the chassis top deck
left by pressed -out soldering tags.
The heater lead is taken straight
from plug No. 12 on the Jones
plug at the rear of the chassis up
to the heater of VI, the 6AC7 in
the rear compartment, but the
H.T. lead is taken from the
(Continued on page 405).
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YOU COULD MAKE AN AIRCRAFT

A Lincoln, a Hastings, a Sunderland could no more fly without its Signaller
than the "Queen Elizabeth" could sail without her Radio Officer. Often
flying long distances, the Signaller maintains communications by keeping
in touch with other aircraft and Ground Stations. He is not only a skilled
wireless operator but also an expert operator of radar navigational aids and
secret radio devices. To qualify for this fascinating and important career,
you must first satisfy the R.A.F.'s high standards of intelligence and physique.
If you can, you will be certain of N.C.O. rank: and, later on, have a good
chance of gaining a commission.
There are also special opportunities for certain Qualified Pilots,
Navigators and Signallers who are above the normal age limits for direct entrants.

Fly in the

FORCE
ROYALtrainedAIR
to lead!
and be

TO

AIR MINISTRY, (DEPT. P.T.N.9A) VICTORY HOUSE, LONDON, W.C.2
:
*Send details of (r) direct entry to Flying Branch (2) special schemes for ex-pilots
(3) special schemes for ex- signallers.
and navigators (give previous rank)

NAME
ADDRESS
AGE

* delete two of these.

Applicants from the U.K. only.
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at 200 miles

TeleÚlsióst

TELEVISION PRE -AMPLIFIERS SUTTON GOLDFIELD
Two high -gain neutralised triodes with 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.
Matches into any aerial and receiver.
Each pre -amplifier supplied guaranteed to have been " air tested " and
to have received both vision and sound at 200 miles from Sutton
Coldfield using a standard commercial superhet receiver of 50 micro Model SC2I requires external power supply.
volts sensitivity.
Model SC22 has self-contained metal rectifier power supply 2001250v. A.C.
12 months' guarantee.
(Immediate delivery.

RETAIL PRICE LIST
PRE -AMPLIFIER
SC22 ... £8.10.0
PRE -AMPLIFIER
SC2I ... E6. 6.0

PATTERN GENERATOR

PGII ...E14. 0.0

SIGNAL GENERATOR
SG 12 ...

E6.12.6

TRADE ENQUIRIES

INVITED
TELEVISION

SIGNAL GENERATOR

Frequency range 40(70 Mfcs.
Calibration chart for all Television Channels.
Modulation on sound and vision optional.
Sensitive meter fitted for use as grid dip oscillator.
Ideal for service engineer and experimenter.
Measures coil, aerial frequencies, etc.
The only one of its kind on the market.
Self- contained power supply 2001250v. A.C.
12 months' guarantee.
Immediate delivery.

TELEVISION PATTERN GENERATOR

e

84,

J. V. RADIO CO.

Frequency range 40170 Mks.
chart for all Television Channels.
Modulation on both sound and

adjustments.
Essential for the service engines
and serio(is experimenter.

Calibration

Seven valves.

vision.
One horizontal and two nerdcal bars, full line and frame, etc.,

-

Power supply 2001250v. :A.C.
12 months' guarantee.
Immediate delivery.

..

EMBANKMENT ROAD, PLYMOUTH.

Manufacturers of Television Equipment.

Tel. .4737

COHEN

D.

Radio and Television Components
POST ORDERS ONLY
Line and frame coil assembly. frame coils not fitted but supplied wound with full instructions to fit. High impedance
frame coil, .ow impedance line coil (matching transformer
5-1). Price S'8.
91n. Rubber Mask (White) with TRIPLEX Glass, 10/
12ín. Rubber Mask (White), 15' -. Pius 11- postage.
80 ohm feeder (thin)
per yard 8d.

,

Size

Model TV 20 inc. l2'
Tube and 21 valve cir-

cuit operating on 2_00250 volt A.C. mains
with two main controls
and SIX. pre -set adjus-

ters, completely enclosed 1ì.H. T. unit and
loudseparate 10°
speaker.
Yes, Armstrong Television has been demonstrated to be
absolutely efficient, particularly when used in the " fringe "
areas, and all agree that the brilliant high definition in
picture and excellent reproduction are worthy of the

Armstrong

Write now
tradition.
specification.

for

complete

...

-

P.51. SPEAKERS
Y:ith Trans.
...

...

Less Trans.
Of-

5in. ROLA ...
.. ... ... ...
136
61in. TRUVOX
...
13
Bin. BOLA ...
...
...
...
5 6
13/6
10in. ROLA
- ...
...
18.6
15/6
31in. R. & A. Closed Field with O.P. Transformer ... 11 /6
Post and packing on each of above items
1f- each
.

MAINS TRANSFORMERS
Primaries 200 -250 v.
BULGLN, semi -shroud, drop -through, 280 -280, 80 mA. 6 v. 3 imp.,
5 v. 2 amp
18;6
320 -320. 120 mA., 6 v. 4 amp., 5 v.2 amp., £11s. Od.
350 -350, 70 mA., 6 v. 2.5 amp., 5 v. 2 amp., 15! -.
Drop -through type 280-280, 4 v. 6 amp., 4 v. 2 amp., 13/6.
Similar to above but drop -through or upright mounting, 14 :6.
250 -250, 60 mA., a v. 4 amp. (to be used on commowbeater chain

with a 6 x 5 rectifier), 14 6.
Auto-wound, H.T. 280 v. 360 mA.,

6

v.

3

amp.,

4

v.

2

amp 1L8.

ELECTROLYTIC CONDENSERS
50 mfd. 50 v. work, 1:9
16 -24 mfd. 350 v. work, 3/3
100 mfd.
50 mfd. 12 V. work,
12 v. work. 1/3 ;
16 -16 mfd. 450 work. 4'L- 25 mfd. 25 V. work, LE 16 x 8 mfd. 450 v. work, 3!9 8
mfd. 450 v. work, 1/11 250 mfd. 12 v. work, 1/3 : 8 -mfd. 51114
v. work, 2/- 16 mfd. 500 v. work, 3.9 8 x 8 -.mfd. 459 v. work,
316.
Ex-Government Metal Rectifier, 230 v. 60 MA. at 4/- each :
MO v. 80 mA. at 5/- each. Packing and postage 6d. extra.
Ex-Government 8 mfd. with clip. 450 v. Work, L- each.
Stamp for List.
:

:

:

:

:

:

THE CHASSIS PEOPLE
Television Co., Ltd., Warlters Road,
Armstrong
Holloway, London, N.7. Tel.: NORth 3213
SOLE BIRMINGHAM AGENT :
Hayes Company, 1. Alcester Road, Moseley,. Birmingham, 16.
Wireless &

67,

Raleigh

:

:

Avenue,

HAYES,

Middlesex.
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(Continued from page 402)
tag board in the front under -chassis compartment
and therefore to V3. The decoupling resistors of
the three new stages are thus effectively in cascade.
So far no mention has been made of the coupling
between V3 and V4 via C12. In this case the body of

Drilling Of Inter- Compartment Screen
Figs. 3, 4 &

5.- Details of the inter -compartment

screen

and the coil- formers.

the coupling capacitor is in the V3 compartment, as
far as possible from the C8 coupling capacitor, and
the lead is taken through the central screen by the
/Piddle hole drilled through both the rear of the subchassis and the screen -i.e. the hole to which trimmer
No. 3 was secured in the original unit. The lead is then
taken up to the coil L5, which, like L6, is bolted to the
central screen above the valve grid. Thus both the
fourth R.F. stage, V4, and the mixer, V5, have their
respective coils very close to their top caps. In each
case the coil formier can be bolted through one of the
original trimmer holes.
The coupling between V4 and V5 has already been
explained, since this connection is made through the

405

It merely remains to
metal tube coaxial connector.
connect the grid clip of V5 to the ceramic feedthroug`t
bushing and to L6.
The earth connections of L5 and L6 are made to
soldering tags bolted down under the coil feet securing
nuts. It will be obvious that these two coils lie in the
horizontal plane above their valves and that thgy must
therefore be tuned -i.e. the cores must be adjusted
from the right -hand side looking at the face of the
complete receiver. A long insulated screwdriver enables
any necessary adjustment to be made : the cover may
be left off the unit for this purpose or two holes may be
drilled in the cover to permit trimming.
The oscillator coil also lies horizontally above the
oscillator valve, but in this case a different coil former
is employed by the writer. Other types of former could
also be used. The former chosen is an Aladdin iron cored type as shown in Fig. 5, mounted by having its
neck inserted through one of the trimmer holes in the
central screen of the oscillator compartment. The hole
may be reamered slightly to make the former neck a
tight push fit. The grid of the valve is connected to the
coil via the grid capacitor, and the grid leak is earthed
by being sweated on to the screening compartment walla hot iron makes the joint without difficulty. A lead
from tag No. 4 on the oscillator valveholder is brought up
through an adjacent hole left by a pressed -out soldering
tag and connects the screen of V6 to the coil. R14, the
screen supply resistor, is connected directly between the
same tag on the valveholder and the appropriate point
of the group board below the chassis.
The two trimmer capacitors employed to tune the
oscillator are both of the Philips concentric type with
a maximum capacitance of 30 pF., and so may be
salvaged from the trimmers removed from the original
circuit. The parallel trimmer is supported by being
mounted across the coil lugs, whilst the " series "
trimmer, C18, is sweated between the appropriate coil
lug and earth -once again, earth in this case is the
nearest screening wall. The oscillator thus has three
possible adjustments-the coil core, the parallel tuner
C17, and the series trimmer C18. The main tuning
should be carried out by using the core and C17, but
CI8 is useful as á fine trimmer and also as a means of
controlling the final oscillator power injected into the
mixer. The greater the capacitance of C18 the less is
the oscillator injected power.

-

Adjustment
The whole unit is very simply adjusted either on the
signal itself (on its first trial it worked immediately it

COMPONENTS LIST

.

(Existing parts and valves in the R.F. unit are not listed.)
Aluminium sub -chassis.
82,000
ohms, l watt.
R5,
R9,
R1,
Soldering tags, wire, sleeving, etc.
R2, R6,-R10, R14, 10,000 ohms, l watt.
Li, I l turns 28 S.W.G. enam. at earthed end of L2.
R3, R7, R11, 220 ohms, l watt.
L2, 5 turns 28 S.W.G. enam. spaced own diameter.
R4, RS, R12, 1,000 ohms, l watt.
Start with tight coupling between Ll, L2 and vary
R13, 22,000 ohms, l watt.
for best results.
CI, C2, C3
L3, L4, L5, each 5 turns 28 S.W.G. enam.
C5, C6, C7
350 v.w. mica.
pF
0.001
spaced own diameter.
C11
C9, C10,
Spaced own
L6, 31 turns 28 S.W.G. enam.
C13, C14, C15
diameter
C4, C8, C12, 200 pF 350 v.w. mica.
Ll -L6 wound on tin. diameter formers with brass
C16,.50 pF 350 v.w. mica.
slugs. Vary spacing between turns to obtain
C17, C18, 3 -30 pF trimmers from unit.
correct tuning range.
V1, V2, V3, 6AC7.
21 turns 28 S.W.G. enam. close wound at
L7,
3 Octal sockets.
bottom of former, tin. diameter.
Length of coaxial feeder.

n.,..r...,.. w M
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was plugged into the R1355 and brought in the Sutton
Coldfield sound carrier at full strength) or by signal
generator. Once the four R.F. stages and the oscillator
have been adjusted to give á signal it is perhaps best to
line up on the vision carrier, when the bandwidth and
general characteristic can be set by visual inspection.
It will be noted that the R.F. coils are shown in
Fig. 1 as having no parallel damping resistors, whilst
the anode load resistors are possibly rather high. These
points were of course deliberately introduced into the
design to maintain a high gain, and in a better reception
area the bandwidth could be broadened by adding
damping resistors and employing lower anode loads.
The use of anode chokes in place of resistors is a further
possibility, but probably greater screening would then
be necessary. It is hoped that when the unit is adapted
for the Cardiff frequency the signal strength will permit
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of a general broadening of response so that the one
unit will serve for both vision and sound, giving
two separate I.F's. The vision I.F. will be fed to the

R1355 as at present and the sound I.F. tapped off
for supply to a separate sound I.F. strip. This, however,
is so far only a suggestion for further experiment.

-

Constructors should remember that the heater demand
is rather heavy -3.15 amps.
and so a substantial transformer must be used in the
R1355 power pack. The H.T. line demand is not
too great and is of the order of 40 mA, which the
common power pack should be able to supply without

of the high gain R.F. unit

difficulty.
A further experiment which the writer hopes soon to
test is to employ a grounded grid triode, or a cascode
input stage to improve the signal -to -noise ratio of
the unit.

HOLME MOSS STATION
Some Details of the New Northern Transmitter
which is to be Opened Later This Year
THE television transmitting station now being built
at Holme Moss will be the second high -power
station to be completed under the B.B.C.'s postwar plan for bringing television within reach of more
than 85 per cent. of the population. Construction
began last year, and it is expected that the station will
be ready to start broadcasting television programmes
about the middle of 1951.
The Holme Moss site is about nine miles to the southwest of Huddersfield, fronting the Woodhead road.
It is the most remote and lonely place yet chosen for a
B.B.C. station, but its elevation-over 1,700 feet above
sea level -makes it ideal for television transmissions,
because with the very short wavelengths that are used,
the range depends in the main upon the height of the
transmitting aerial. Many other sites were investigated
by the B.B.C.'s research engineers before this one at
Holme Moss was finally chosen. The possibilities of
each of the more likely sites were tested by setting up a
mobile transmitter with an aerial suspended from a
balloon 600 feet above the ground and recording the
strength of the signal received from it, using a van in
which a continuous recording could be taken as the
surrounding countryside was toured. From these
records field- strength contour maps were prepared
showing the probable service area of a high-power
transmitter at each site, so that their merits could be
compared.
The Site
The site covers an area of150 acres, and on it are being
constructed a building for the transmitters, an annexe
for a sub -station and garage, and a 750 -foot mast to
carry the transmitting aerial. In plan the main building
is similar to its counterpart at the Sutton Coldfield
station, being shaped like an L. One wing is for the
transmitters and their associated equipment, and the
other will be given over to offices, a. viewing room,
and amenities for the staff. The construction of the
building is somewhat different from that at Sutton
Coldfield because of the exposed position of the Holme
Moss site and the severe weather which .prevails from
time to time in these parts. The outer walls are faced
with local stone, and for protection-against the weather,

all windows are double glazed. The possibility that
the engineers may get marooned on the station when the
roads are snowed up has been catered for too. An extra
room has been provided for them to live, and sleep in,
and there will be beds and blankets and a month's
supply of food in readiness for this emergency.
The building contractors are John Laing and Son,
.

Ltd.
Equipment
In the main building there will be two transmitters,
one for vision and one for sound, both designed and
manufactured by Marconi's Wireless Telegraph Co.,
Ltd. The vision transmitter is to have a power output
of approximately 35 kilowatts, and will employ grid
modulation on the output stage. Its valves will be air cooled except for the output stage, which will be water cooled. The sound transmitter will be similar to the
one at the Sutton Coldfield station, with a power output
12 kilowatts.
In addition, space has been provided for mediumpower standby sound and vision transmitters to be
installed. This precaution has-been taken in -case the
weather during the next few months is so bad that the
main transmitters and their aerial cannot be got ready
in time for the preliminary test transmissions to be

of

started on them by mid -1951.
The station will get its electricity supply for the transmitters, and also for lighting, heating and, cooking,
from the British Electricity Authority by underground
cable. Two cables, coming from different sources,
have been installed, so that if the supply on one of them
is interrupted, the station will still be able to carry on
by changing over to the other.
The Aerial

About 25 yards from the main building is the mast
for the transmitting aerial. When completed it will
be 750 feet high and have an all -up weight of over 100
tons. For the first 610 feet the cross-section is triangular,

each face being 9ft. wide ; above this there will be a
cylindrical section 100 feet high and 6 feeein- diameter,
of-which about 18 feet has been erected to date ; and
on top of this a tapering square-section topmast; 40 feet

-
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high, to which will be fixed the transmitting aerial. In
the surface of the cylindrical section there are to be
32 slots designed for v.h.f. (very- high- frequency) broadcasting in case a v.h.f. transmitter for sound broadcasting
is installed at Holme Moss in the future. The mast is
held vertical by four sets of stays of pre -stressed steel
wire rope, some of which weigh as much as 91b. per
foot run. In the main, the mast is similar to the one
at the Sutton Coldfield station, except that it has no
lift and has been designed to withstand the more severe
conditions which may be expected owing to its exposed
position and elevated side. Following the usual practice
the base is located by a small steel ball mounted in a
socket, forming a pivot which allows the mast some
angular movement in high winds. The mast was
designed and is being erected to the B.B.C.'s specification of structural requirements by British Insulated
Calleader's Construction Co., Ltd.
The transmitting aerial from which both the vision
and sound components of the television programme
will be radiated will consist of eight vertical dipoles
arranged in two tiers. Each dipole will have a built -in
electric heater to prevent the surfaces from being covered
by ice or snow, which would spoil the performance
of the aerial.
There will also be a smaller mast, 150 feet high

G.E.C.

Developments

AMATTER affecting the use of germanium in crystal
diodes and triodes has been the development of a
source of supply in this country. Previously imported
from the United States, germanium is now extracted
from certain flue dusts by a process evolved by the
G.E.C. Research Laboratories in co-operation with
Johnson Matthey and Co., Ltd. The element is now
commercially available in the form of the metal or its
oxide. Germanium rectifiers are now in large scale
production and are replacing thermonic valves in certain
positions in television receivers.
The use of crystals has not lessened the demand for
the more conventional valves. Changes have taken place
in the design of receiving valves. At ultra -high frequencies serious losses and " drift " are caused by the long
interval leads used in earlier valves, hence development
of the " all glass " valve.
Miniature valves became necessary when radar was
installed in aircraft. The extension of television and the
need for economy in materials have established the
miniature valve for more general use.
Complete ranges of valves for battery -portable A.C.
operated and A.C. /D.C. operated broadcast receivers
have been developed in miniature size and are in mass
production.
The E.H.T. rectifier U37, a small tubular valve 12 mm.
in diameter and 45 mm. long, is in general use for
television receivers. The A.1714 is another miniature
for specialised low noise operation.

with a simpler aerial to serve as a standby in case any
trouble develops on the main mast or aerial.

Programmes
The Holme Moss station will broadcast the same
programme as the Alexandra Palace and Sutton Coldfield
stations. The vision signals will come from London
via Sutton Coldfield, and thence by the special coaxial
cable which the G.P.O. are installing.
The area within which reception of the television
programme from Holme Moss can he relied upon is
expected to be roughly rectangular in shape, stretching
from Lancaster to 'Bridlington in the north, and from
Birkenhead to Grimsby in the south. This area has a
population of over l l millions, and includes almost the
whole of the West and East Ridings as well as most
of Lancashire. Whether or not reception will be
satisfactory at any particular place near the boundary
of the expected service area cannot be predicted, because
the answer depends upon several local factors, including
the height of the receiving aerial and the strength of
electrical interference in the vicinity.
Frequencies
The vision transmitter will operate on a carrier frequency of 51.75 Mc,'s (5.8 metres) and the sound transmitter on 48.25 Mc's (6.2 metres).

A

New 19inch Tube

NEW directly- viewed picture tube of the metal cone type for use in television receiver is announced
by R.C.A. It has a high -efficiency, white fluorescent
screen on a face made of frosted Filterglass to provide
increased contrast and reduced specular reflection.
Utilising magnetic focus and magnetic deflection,
the tube (19AP4-B) provides pictures of high quality.
The frosted Filterglass face plate incorporates a
neutral light- absorbing material which reduces ambient light reflections from the phosphor and reflections
within the face plate itself in a very much higher ratio
than it reduces the directly viewed light of the picture.
As a result, improved contrast is obtained. In addition,
frosting of the face diffuses any reflections from bright
objects which might otherwise be objectionable.
A rounded -end picture I7in. x 13in. is obtained by
utilising the full -screen diameter ; or a rectangular
picture 15gin. x l l ¡in. with rounded corners is obtained
within the minimum -useful -screen area.
Use of the metal cone not only makes practical a construction which weighs substantially less than a similar
all -glass type, but also makes practical the use of .a
higher quality face plate than is commonly used on all glass tubes.
The I9AP4 -B has a deflection angle of approximately
66 deg., large screen area in relation to tube diameter,
an ion -trap gun which requires only a single -field,
external magnet, and a small -shell duodecal 5 -pin
base.

NOW READY
The Entirely Ne.v 12th Edition
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The Famous Standard Work

PRACTICAL WIRELESS ENCYCLOPIEDIA

By

F. J.

CAMM

All the facts, figures, and constructional data
Considerably enlarged, amplified and entirely
Complete Tele- of Radio and Television- Definitions, Terms,
re-written and re- illustrated.
Units -Principles, Circuits, etc.
vision Section, with theoretical and construcOver 300,000 copies sold !
tional data.
Price 21/- or 21/10 by post from :
GEORGE NE W N E S LT D., Tower House, Southampton Street, Strand, W.C.2.
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the opening of the Sutton Coldfield (channel
transmitter many persons who were, using
London (channel. 1) receivers- found that a
better signal could be obtained from the new transmitter
coupled with the fact that the signal /noise ratio was
improved, this being so since the magnitude of ignition
and electrical interference reduces as one proceeds up
the spectrum from channel 1 to channel 4. As it was
with the, opening of the Sutton Coldfield transmitter,
so it will be with the opening of the new transmitters.
Many people who at the moment are using fringe area
reception may soon find they are no longer in tlfe fringe
area, but within the service area of a new transmitter,
which of course will be functioning on a different
channel. For those people to enjoy to the full television
entertainment within the service area their receivers will
have to be converted to respond to the new wavelength,
and this, in most cases, is rather an expensive modification, and in the case of a T.R.F. receiver not very
practicable. Again, once the receiver has been modified
it would require another expensive modification if it is
desired to put the receiver back to the original frequency
should it be moved to a different part of the country.
The trend in modern television design is to make the
aerial, mixer, and oscillator coils tune over the five
B.B.C. television channels, and since most designers
seem to be sdttling down to the superhet principle this
is made comparatively easy. This article is primarily
intended for the many who are using the older type of
receivers which, as far as channel changing is concerned,
has been rendered obsolete, and also for the experimenter who would like to check the other transmissions
without having to redesign the receiver.
The writer is located on the fringe of both London
and Birmingham stations, and due to the cleaner signal
from channel 4 many people wished to have their receivers
converted to that channel soon after the station went
on the air. Hence, the writer was prompted io design
a small converter that could be fitted to the inside of
the receiver cabinet and as far as possible derive its
power from the receiver H.T. and L.T. supplies. There
is no reason why the mechanical details of this converter
should be adhered to, since many constructors may have
their own ideas ; so long as the earthing and screening
is given due attention snags should be few.
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CDIWRALV
A Unit to Enable You to Use an A.Pt
Reception of Sutton Coldfield with
i

By GORDON J. KING, A.M.Br
and channel 1. L3 /4 are the oscillator coils. Capacitycoupling is also used between the anode of the Heptode
and L5 ; this is tuned to the incoming signal minus the
L.O. frequency, i.e., to the frequency of channel 1.
L5 is tapped to feed the signal to the receiver. The fairly
high values of R2 and R5 are included to decouple any
unwanted signal from the H.T. line, and also to limit
the total current consumption of the converter to
approximately 15 mA. at 230 volts. Most television
receivers are capable of supplying an extra 15 mA.
without any ill effect.
Construction

The chassis is constructed from a 2 -oz. St. Julien
tobacco tin that has approximate dimensions of 4 -in.
by 3in. by sin. Fig. 4 illustrates the drilling details of
the chassis and requires no further explanation. Three
aluminium screens divide the tin into four compartments,
a, b, c and d, as shown in Fig. 4. It should be noted,
however, that this is a top view of the chassis and the
compartments so shown are as they would appear if
viewed through the top of the chassis. The components
that are accommodated by each compartment can be
seen from Fig. 1. The under chassis illustration shows
the position of the three -way tag strips that are used
to anchor the smaller components. The lid of the tin

r

Y

4

Screening

The Circuit

After a fair amount of experimenting the circuit shown

was decided upon. As will be seen, a single
in Fig.
frequency- converter is used ; the additional expense of
a double converter was not considered necessary in this
case, since very good definition with negligible image
interference is obtained. It will be noted that the aerial
is isolated from the chassis, this being necessary where
the converter is to be used with an A.C. /D.C. type of
1

receiver since the chassis may be at mains potential. The
damping created by the aerial, plus the input impedance
of the valve, is sufficient to obviate any further damping
across the tuned circuit LI. VI is a Mazda 6F13 and
is connected as a conventional R.F. amplifier. This
stage was found to be necessary to reduce the noise of
the converter stage, and also to bring second channel
interference to a minimum.
V2 is a Mazda 6C9, capacity-coupled to the output
of VI. This imposes extra damping across L2, Nthich
again renders it Unnecessary to use a damping resistor.
The triode section of V2 is connected as a focal
oscillator, and is arranged to generate on a frequency
of 16.75 Mc /s, being the frequency difference of channel 4

Signal

input

-43Signa Output

Comp/ ment
i.._

--'-'--

Cointnit
1
1

Compalment

Fig. 1.-The circuit diagram.
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Receiver for the
ut Alteration
I.E.T.
forms the base of the
chassis, and this may
bi drilled and fitted to
the inside of the receiver
cabinet. For mounting,
the tin is simply pushed
on to the lid and on
this type of tin is a very
good fit.
It will be
found best to produce
the three screens first and
fix them temporarily into
the chassis ; this will
facilitate locating the
position for the coils
and other holes. They
are formed from aluminium strip }bin. wide,
The finished unit,
and are drilled to accommodate interconnecting leads. Two holes are drilled in
the section of screening that divides compartment c from
compartment a to allow connection from the frequency
changer valve to the oscillator coupling capacitors C7
and C8. The lower corner of this screen is also cut away
to pass the H.T. and L.T. interconnecting wires ; a
similar cut in the lower corner of the screen c, b is used
for the same purpose. A hole is drilled in the screen
a, d so that connection can be made from the grid of
HT+c30v. the mixer valve to L2 and C3. The screen b, d is also

showing trimmers and co -axial connectors.

drilled for a connection between the anode of VI and
C3. The aerial input socket is isolated from the chassis
where necessary by a piece of paxolin, the method usei
being clearly illustrated in the " top view " photograph
of the converter. The fixing holes for this assembly are
not shown, since their position will vary according to
the size of the paxolin used. When'the drilling has been
completed the paint may be removed from the tin with
a little acetone ; this will produce an attractive " silver.
plated " finish.
The Coils

LIST OF COMPONENTS
Cl, C2, C3, C4, C5, C6, C7, C9,

C10, C11, C12, C13. .001 /IF. Hunts
Midget Moldseal Type : -W99. List
No. B819.
C8, 50 pF Silver mica. C14, 25 pF Silver
mica.
R3, R7, 220 ohms.
R1, R6, 5,000
ohms.
R2, R5, 10,000 ohms.
R8,
100,000 ohms.
R4, 15,000 ohms. R9, 25,000 ohms.
All resistors } watt.
4 Aladdin Coil Formers, tin. dia., complete
with cores.
2 BSA Valve-holders.
2 Belling-Lee
Co-axial Sockets, Type

H.T

L60415.

S 3-way

L.T:

Çomp tm't

+.

(c) J

?

lin. Tag Strips.
: V1, Mazda 6F13.

VALVES
6C9.

V2, Mazda

The four coils are wound on Aladdin formers of gin.
diameter and use standard cores. All windings start
din. from the base of the former.
LI. Close wound 4 turns, tapped at 1.5 turns at the
earthy end. Wire, 30 S.W.G., d.c.c.
L2. Close wound 3.5 turns. Wire, as above.
L3. Close wound 9.5 turns. Wire, as above.
L4. 5 turns interwound at the bottom end of L3.
Wire, 40 S.W.G., d.c.c.
15. Close wound 7.5 turns, tapped at 1.5 turns at the
earthy end. Wire, 30 S.W.G., d.c.c.

Mounting Order
It will be found best to mount the valve -holders,
co -axial sockets, tag strips and the coils before finally
securingwthe screens in position. Star washers should be
used on the fixing of the co -axial sockets and the tag
strips, between the chassis and metal part in each case ;
this will ensure perfect earthing. Before mounting the
aerial coil LI, it will be necessary to wire the aerial
isolating capacitors C10 and C11 to the aerial socket.
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A 2- position tag strip is used for this purpose and is

secured in position' by the fixing bolt that holds the
paxolin square to the chassis. The capacitors should be
mounted underneath LI and earthed direct to the chassis.
It should be remembered, when fitting the valve- holders,
to make sure they are so positioned as to keep the signal
leads as short as possible. Fixing holes for the holders
have not been shown since their positions may vary
with different makes of holder. The screens can now be
securely bolted into position, again using star washers.
Wiring
Since space is rather limited great care should be taken
when soldering, as prolonged heat may ruin the midget
capacitors. A small soldering iron is a great asset for
constructional work of this nature. The power input
leads are taken through a rubber grommet that is
positioned in the side of the chassis. The L.T.+ lead is
taken direct to the heater tag of VI and the H.T.+ lead
is anchored to the inner tag of the corner tag strip in the
corner of compartment b. The negative leads are
soldered to the centre tag on the same tag strip. The
interconnecting leads for H.T. and L.T. are taken
through compartment d and underneath coil L3/4,
keeping as close as possible to the corner of the chassis.
The H.T.- lead is terminated at the inner tag of the
tag strip that is positioned in the corner of compartment a.
The coils are next wired to their appropriate tags and
connections on the valve -holders. The oscillator coils
are wired thus : The lower end of L3 is connected to
Ho /es Drilled
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earth, the upper end is connected to the oscillator grid
capacitor C8. The lower end of L4 is connected to the
oscillator anode capacitor C7, and the upper end is
earthed. Resistors R2 and R5 are positioned between
the two outside tags on the corner tag strips and the
wiring is commenced from the valve -holders up. The
general placing of the smaller components is left to
the constructor, and with a little care and patience a
very neat job can be made of the wiring and the general
appearance of the finished converter.
Feeding Power to the Converter
Where the converter will be required to obtain its
power from an A.C. receiver, and where the receiver
heaters are 6.3 volts, the heater supply lead from the
converter is connected across the heater winding of the
mains transformer. In the case of an A.C. /D.C. receiver
a small heater transformer is employed to supply the
converter with L.T. A transformer will also be necessary
if the heater supply is other than 6.3 volts in an A.C.
receiver. The primary winding of the transformer is
connected to the receiver side of the receiver's onoff
switch, as shown in Fig. 2.
H.T. is picked up from any convenient point from the.
receiver H.T. network. It should be remembered, however, that the converter consumes approximately 15 mA.
at 230 volts, therefore if the supply is taken from a
decoupling resistor in the receiver the resistor will drop
additional voltage, and also the power dissipated by it
will be greater. Hence, the part of the circuit being

6BA Clearance
Unless Otherwise

Stated

Dimensions Of
Coil Former
Mounting Ho/es
Are All As For

L5

Power Input
Leads

Fig. 4. -Top view of " chassis," showing position of screening.
stated otherwise.

Holes are drilled 6BA clearance unless
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supplied from it will be starved, and it will also tend to
overheat. It may be found easier to obtain H.T. from
the main H.T. line via a resistor- capacitor combination,
as shown in Fig. 3. The value for R is calculated by
dividing the difference between the H.T. line voltage
and 230 by .015.
In most cases it
will be found that
a
-watt resistor
will be of sufficient
size.
On certain
receivers the main
H.T. current is
passed through the
focus coil, and the
extra current taken
by the converter
may alter slightly
the focus setting.
This may be corrected if desired by
slightly shifting the
focus coil along the
neck of the C.R.T.
A H.T. negative is
taken direct to the
chassis of the receiver (this lead
may also be used
for the L.T. return
when the receiver
is supplying L.T.
to the converter).
not forgetting that
with an A.C. /D.0
receiver this may
bring the converter
chassis to mains
potential. It is a
A view of
good point to check
if the " hot " side of mains is connected to the chassis ;
a small neon bulb or a voltmeter may be used for this
purpose.
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Alignment

The converter is connected to the receiver aerial
socket by a length of co -axial cable. Test Card'" C " is
used for alignment purposes, although a modulated
signal generator is a great help in finding the approximate

1

-
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Main On -Off

Television

AC.

Mains
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Receiver

Converter

Sec.

floaters

Small Heater
Transformer

Main

H.T.

Line

'006Ò06b
+

TNF

To

Rectifier

+

the inside, showing screening.

frequency for the L.O. Should such a device be available,
a fairly strong modulated signal of 58.25 Mc /s is fed
into the aerial socket of the converter. The cores of
LI. L2 and L5 should be set to their midway positions,
L3/4 is then adjusted until the modulated signal is heard,
this will decide the approximate position for the L.O core.
The signal generator is now replaced by the aerial.
Advance the volume control until the sound transmission
is heard ; L3/4 is then peaked for maximum sound.
Increase the contrast setting if necessary, and adjust
LI, L2 for a balance between sound and vision, not
taking too much notice of definition at this stage. L5
is then adjusted together with slight adjustment-of L3/4
for maximum definition. These adjustments are repeated,
and with a little patience the 3 Me /s bars should be
resolved. One of the converters so produced by the
writer was completely aligned without the use of a
signal generator ; using the Saturday morning rendering
of Test Card " C," the L.O. was soon brought to
resonance with the help of the B.B.C. test tone radiated
on this transmission.

TÉlectri7441.
Condsrs.

T-

Chassis

Fig. 2 (Top). -Use of additional heater transformer,
and Fig. 3 (Bottom)
decoupled H.T. feed for the
converter.
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REFRESHER COURSE IN MATHEMATICS
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From: GEORGE NEWNES LTD.
Tower House, Southampton Street, Strand, W.C.2

February, 1951

PRACTICAL TELEVISION

412

TELEV EON -3

ROJECTIO

Report of a Lecture Given to the Institute of Practical Radio
Engineers to Honour the Memory of the late Mr. D. F. Harrison
By EMLYN JONES, B.Sc., A.M.I.E.E.
will be seen that a part of this negative voltage
built up across C2 in Fig. 16(a) is applied as a bias
to the pentode. The pentode, however, also builds
up a biasing voltage itself, by grid- current rectification of
the input wave, and a proportion of this bias appears
across C2. This bias, in turn, is applied to the anode
of the diode, so that unless the peak positive voltage
across the coupling coil exceeds the bias which C2
receives from the grid -rectification action, the diode
does not rectify.
Now let us see what happens if a very heavy current
is taken by the C.R. tube. The resonant circuit is heavily
damped. and so the peak voltage applied to the diode is
small. Because of the bias it receives from the pentode,
therefore, the diode does not conduct and might just as
well not be there at all. The voltage regulation is just
that corresponding to the input power of about 22 watts,
and is therefore poor. This corresponds to the right -hand
portion of the V -1 graph of Fig. 16(b).
Now as the load current is gradually reduced, the
voltage peak applied to the diode increases, until a point
is reached at which the diode starts to rectify. From
this point onwards, instead of the pentode biasing off
the diode, the diode biases off the pentode, so that its
grid waveform drops from the full line to the dotted
However, as the pentode is
positions in Fig. 16(c).
biased off, its pcak'anode current and the energy which

IT

This
means, of course, that the voltage applied to the diode
is reduced, i.e., the diode rends to maintain the voltage
is imparted to the inductance are both reduced.

constant.
carve therefore flattens out as shown in
The V
Fig. 16(b) and its slope is no longer controlled by the

-I

power input. The diode controls the power in such a
manner that the voltage is substantially constant, up to a
critical point, and then fails rapidly away when this point
is reached.
The beauty of this system is the closeness with which
the curve can be made to fit the ideal set by the requirements of the C.R. tube. It is impossible to damage
the tube by turning up the brilliance control too far,
since the maximum screen dissipation cannot be exceeded.

The Complete Unit
Fig. 17 shows the complete circuit of the L.H.T. unit.
The components enclosed in a dotted line are contained
in a sealed oil-filled can. This enables a compact unit
to be made without trouble from corona. The simple
inductance of Fig. 12 now takes the form of a multi winding transformer which supplies the heaters of the
rectifiers. The core material of this transformer is
" Ferroxcube," a new low -loss ferro- magnetic material.
Because.very little energy is lost in the core it is possible
to dissipate most of the surplus energy in the rectifier
heaters. The two diodes of the double -diode triode
valve are strapped together and serve as the regulator
diode, while the triode portion is the blocking oscillator
needed to supply the input waveform to the pentode.
The 25 kV supply is brought out in a polythene cable
to a moulded cap designed to fit the glass shroud on the
MW6 -2 C.R. tube. This cap also encloses a resistor
which, together with the 450 pF capacity contributed
by the MW6 -2 C.R. tube, provides additional smoothing.
In Fig. 18 which shows the complete EHT unit, the
The
oil -filled can and 25 kV 'lead are clearly shown.
former is easily replaced, as a complete assembly, by
removing the two clamps and unsoldering three connections.
The three components of the projection equ:pmetn
have now been described, and we have seen how a magnified image can be projected out of the optical box
to be focused on some plane in space. It is necessary
to provide a, viewing-screen to make this image visible.
This fact is usually taken for granted probably because
one is so used to the presence of a white screen in the
cinema. It is not at all apparent, however, why this
screen is required, since the television picture is focused
in space, and light from it is proceeding towards the
viewer. This is shown in Fig. 19, the rays being
focused on a piece of plain glass, and to understand
the function of the viewing screen it is necessary to
discover why such a system is inadequate.
_

Why Have a Viewing- screeó ?
The viewers regard a point on
the screen as bright if light from
it is entering their eyes ; if no
light enters their eyes from a

--

L:=1

Bright Area For A. Only

Bright Area For B Only
Perfectly Transparent
Screen

Fig.

19.- Diagram

showing the function of a viewing screen.

certain point that point is dark to
them, even though a great deal of
light may be passing through it
-to go somewhere else ! ThusB
A sees a bright area at X and
sees one at Y, but both would
regard Z as dark.
It is necessary for fight to be
scattered from every small region'
of the screen into the eyes' of
each member of the audience if
they are to be able to see the
picture that is focused upon it.
One way of achieving this is to
etch the glass, when the irregular
surface scatters the light in all
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PREMIER RADIO CO.
MORRIS

PREMIER

&

CO. RADIO

* TELEVISION

LONG RANGE
FOR

THE LONDON

LTD.

AND BIRMINGHAM

As is usual in all Premier Kits,
every single item down to the last
Bolt and Nut is supplied. All
chassis are punched and layout

The coils are all wound and every
part is tested. All you need to build
a complete Television Receiver is a
screwdriver, a pair of pliers, a
diagrams and theoretical circuits soldering iron and the ability to
are included.
read a theoretical diagram.

THE MAGNETIC KIT

KITS

FREQUENCIES

Any of these Kits may be purchased
separately ; in fact, any single
part can be supplied. A complete
priced list of all parts will be
found in the instruction book.

using 9" or 12" Tubes

L19.19.0

(carriage and packing). Including all parts, valves
and Loudspeaker, but excluding C.R. Tube.
VISION RECEIVER with valves, £3.16.0, carriage and packing 2/6

COUND

£3.1.0

2/6

TIME BASES

£8.5.6

5/-

POWER PACK

£4.16 6

5/-

"MAGNETIC" CONSTRUCTION

BOOK

THE ELECTROSTATIC KIT using VCR97
£17.17.0 inc. Tube (carriage and packing, 15/-).
r

VISION RECEIVER with valves, carriage 2/6 ,
SOUND RECEIVER with valves, carriage 2/6 ..
TIME BASE with valves, carriage 2/6
POWER SUPPLY UNIT with valves, carriage 5/TUBE ASSEMBLY, carriage and packing 2/6 ..
This

unit

includes

the

Fittings and Socket, and

Tube
£3.13.6
£2.14.6

£2.7.6
£6.3.0
£2.18.6

VCR97 Tube, Tube
a

6in. P.M. Moving

Coil Speaker with closed field for Te'evision.

ELECTROSTATIC CON- A
STRUCTION BOOK L/6

WELL

*The following sensitivity

figures prove that the Premier
Televisor Kits are capable of reception at greater distances than
any other standard commercial kit or receiver whether T.R.F.
or Superhet.

VISION RECEIVER

Sensitivity

:

25pv. for

15

of the Video Valve.

v. peak to peak measured at the Anode

Sound Rejection : Better than 40db.
Adjacent Sound Rejection : Midland Model.

Better than 50db.
SOUND RECEIVER
Sensitivity: 20pv. Vision Rejection better than 50db.

All post orders to: 740

i

MADE

WALNUT

finish Pedestal Cabinets
are available from stock.
For 6in. Tube, £5.10.0.
For 9in. Tube, £6.15.0.
For 12ín. Tube, £8 . 8.0.
Carriage and paiono.71ô
Fullest details are in
our complete Catalogue
Price 6d.

HIGH ROAD, TOTTENHAM, N.I7.

Fhone: Tottenham 4723/4/5

BRANCHES AT
152/3, Fleet St., E.C.4. Phone: Central 2833.
open until 6p.m. on Saturdays.

207, Edgware Rd., W.2.

Phone: Ambassador 4033.
Edgware Road is
Terms of Business: Cash with order or C.O.D. over £1.

I.F.

R.1355
Replacement for

7

R1355.

TRANSFORMER

Mc /s I.F. Units for the famous
Post free.

UNITS
4 for 5/-

^F

Brand new, in original transit cases

R1355

ONLY

Post free. (Carr. Paid)

BRAND NEW

For that inexpensive Television
Receiver. Cff /C
ONLY UL V

AND CHOKES

R3515

35 /1

for TV Conversion

-valve radar units with G stage li Mes IF
strip. Sufficient space on chassis to conexcluding
struct complete TV receiver,
BHT valves one EA 50, ten SP61, five EF36,
three EBC33, one EF39".) and EB34. (See article, May issue,
Short Wave Listener
NEW IN TRANSIT CASES £3 -10 -0 Carriage Paid.

UNSURPASSED

21

:

FOR

RELIABILITY

BRAND

For RELIABILITY plus EFFICIENCY

you must have a
CONNECTOR
AERIAL
BURGOYNE

available which enables a really
This is the ONE and ONLY unit
connection to be made between
efficient and reliable weather -proof
to worry about your dipole ?
a dipole and its feeder. Why continue
or by the bucket,
Come gale or hail, rain in drops down.
this connector will never let you
Brand new in original cartons. Postage 9d.

12 3

AMPLION

"

CONVETTE

ELIMINATORS

Convert your battery receiver to A.C. Mains.
PRI For All Personal Sets using B114 or
..

..
,..
Equivalent Batteries ..
..
...
...
ADO For All-Dry Portables
12AV
both)
obviates
nmodeÌ
model
(this
cumulators
and 2V.
VAI For Sets using Dry Batteries
Accumulators to operate without H.T.
Battery
^ Dry Sets).- Operate"'
TRIPLE3I ASTER (for all
without
portable off- Mains out ofcar,doors
boat, wind Batteries. Operate from
generator. etc.
se

lent

using Batterih
...

TRANSFORMERS

<pODE)

VCR97 CR TUBES

This month's snip

"
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...

...

...

L50401or equiva...

...

...

£2 -19 -6
£4 -19 -6
£6 -16 -6
£4 -19 -6
£6 -19 -6
£3 -19 -6

AND

EFFICIENCY
The Potted Compound Filled type shown are
particularly suitable for Television equipment.
Supplied to many prominent manufacturers.
Specified by the leading journals.
Send for Catalogue No. PTXforfurther particulars

WODEN TRANSFORMER CO. LTD.
MOXLEY ROAD
PHONE:

STAFFS

BILSTON
BILSTON

41959

GARDNERS

5I"

5 I-

METER

5 pitafrett

OFFER

Those who have already purchased the portable test inhave a
strument illustrated another
chance to purchase
instrument to provide spares
in ease of damage to the main
meter. The meters offered are
new, but are defective in one
way or another, but can be
repairable."
classed as
post paid.
Repairable PTI
Usually 15, each.

TRANSFORMERS
AND CHOKES

TELEVISION

5/-

The

QUALITY Components

for the home constructor

ffiLLIAMMETER
v. 0-3 v. D.C. 0-60 m'a.
0-5000 ohms.

VOLT -01D1
C

-1.5

TAPE AND WIRE RECORDER MOTORS by B.S.R.
designed for
This small induction motor is specially
Absolutely silent in
magnetic tape and wire recorders.
vibration. Minimum
operation and virtually free from
r
stray magnetic field. For A.C. mains 100 -250 volts.

38

50

Pot
P

cycles.

ADMIRALTY RECTIFIER UNITS
for
A fully stabilised and smoothed power pack
use on 230 v. A.C. with 250 v. output 170 m'A. Weight
60

lbs. leas valves.

free.

1204B
ONLY

£2 -155.

COME TO THE RADIO CENTRE
to

see

Britain's finest display of Radio, TV, and
Electrical Appliances.

M03

MAIL ORDER SUPPLY CO.,
The Radio Centre,
33 Tottenham Ccurt Road. London. W.1

SEND
COUPON
FOR

DETAILS

r__.
'

Build with Gardners Components and you
will not be disappointed with the results.
Tested and specified by se designers, used
wherever quality and reliability is called for.

ARDNERS

Please send me details of components

I NAME

..

IADDRESS
(PT)

ADI

SOMERFORD CHRISTCHURCH
CHRISTCHURCH 102s
Pho ^!

Jtd
HANTS

for home -built telev:sors.'
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directions, as shown by the dotted arrows A and B.
This makes the point Z become luminous to A and
B, and the same applies to all the other points on the
etched screen. Thus the whole picture becomes vis :ble
to all he viewers.
Although etched glass makes a cheap, simple and
robust screen, it has two serious disadvantages.
So far we have discussed the basic principle upon
which a viewing- screen works. If light is focused on
one part of the screen to form a bright part of the picture,
the screen must scatter this light in such a manner that
some of it enters the pupils of the eyes of every viewer,
wherever they may be situated. Each viewer will then
see that part of the screen as a bright area.
If no light
is allowed to fall on another area of the screen, that portion cannot scatter light for the very good reason that
there is none to scatter. It is, therefore, seen as a dark
area by the viewer$. In this way the light and shade of
the picture is built up.
Now there is no point in scattering the light up towards
the ceiling, or clown towards the floor ; this only wastes
valuable light, since one does not normally find viewers
there ! One important factor in screen design is, therefore, to restrict the scattering of light to a certain definite
region in which the eyes of the viewers are normally
placed, and in this region to scatter it in such a manner
that all the viewers see pictures of equal brightness.
Polar Diagram of Brightness
The variation of brightness with viewing angle is best
shown by means of a " polar diagram." In Fig. 20
the full line shows such a diagram. Here the apparent
brightness of the screen 'when viewed at any angle is
shown by the length of a line drawn at that angle through
the point O. Thus if to a viewer at A the screen has
10 units of brightness, line Oa is drawn 10 units long.
The sane viewer moves to B and finds only 8 units of
brightness and so Ob is drawn 8 units long. The points
a, b, c, etc., are joined up to form a smooth curve,

415

and this is the polar diagram of brightness for that
screen.

Our ideal polar diagram would therefore be as shown
dotted, the brightness remaining uniform over some

Fig. 18. -The

complete E.H.T.
Unit and special
anode

.

connector.

angle 0, on either side of the axis, and falling to zero
outside this angle. (For reasons we need not go into here,
this is only true if the brightness is measured with a
proper brightness meter. If the measurement is made
with a photo-electric meter, which is a light meter, th..
ideal curve is one in which the length of the tine varies
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Fig. 17. -The circuit of the special E.H.T. supply.
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as the cosine of the angle between the viewer and the
axi$.)

Now, unfortunately, the angle 6 over which uniform
brightness is required is different in the horizontal and
vertical planes because the heads of seated viewers may
occupy a wide angle from side to side, but only a narrow
angle up and down. The polar diagram of the ideal
screen would, therefore, be much narrower in a vertical
plane than in a horizontal plane.
The " Cain " of a Viewing Screen
To talk of the " gain " of a viewing -screen at first sight
seems rather silly. Since a screen cannot give out any

Fig. 20. -The polar diagram of brightness. The full-line
curve is for an etched glass screen. The dotted curve is
the ideal.

more light than it receives it must have a light gain of
less than unity and one might think it better to talk about
a loss, rather than a gain.
The important thing to note, however, is that total
light and brightness are two different things. For example,
this page is being illuminated by a window, or a source of
artificial light, and it has a certain brightness. If now
you interpose a lens between the light source and the
paper you can redistribute the light falling on the page
to make some portions brighter and others darker, and
if you adjust the lens to produce a sharply- focused spot
the brightness " gain " at that spot may be very large
indeed. The total amount of light has not been changed,
but over a certain area there is a gain in brightness.
We have seen that one of the functions of a viewing screen is to distribute the light over a certain area only,
and in so far as it achieves this it produces a gain of
brightness in that area, and a loss elsewhere. Naturally
the smaller the area in which the light is concentrated
the greater will be the gain in brightness. This means
that a screen having a narrow polar diagram should have
a high brightness gain and vice versa.
The gain is measured by comparing the brightness
of the screen with that of a perfectly diffusing surface
receiving the same illumination. A perfectly diffusing
surface is one which appears equally bright from any
direction ; in practice a block of compressed magnesium
carbonate is used.
Gains of 5 are commonly found in screens having good
polar diagrams. Narrow -angle screens may have gains
up to 15 and wide-angle screens may be as low as 2.
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It is the ratio between the blackest
black obtainable on the screen, and the brightest white
which is of importance, rather than the absolute average
brightness of the picture. The latter is already many
times greater than that seen in the average cinema.
One of the major factors which determines peak darkness is the presence of general room lighting. Nowadays
many people prefer to look-in with a certain amount of
ambient lighting present, even in the evenings when
complete darkness is easily possible. Since negative
light has not yet been discovered it is not possible to make
the dark areas of the picture any blacker than the brightness of the screen surface when illuminated only by the
room lighting. It is'therefore obvious that a substantial
increase in contrast ratio may often be obtained merely
by an adjustment of room lighting designed to prevent
light from falling directly on the television picture.
On the other hand, if the screen surface is á poor reflector
of light it will appear dark even under the most adverse
conditions of room lighting, and therefore this property
of low reflectivity is a very important one in a viewing screen.
Fortunately for projection television the best viewingscreens have a very much lower reflectivity than the face
of an ordinary cathode -ray tube. Consequently, for
the. same contrast ratio, the peak brightness necessary
is much lower for a projected picture than for a directlyviewed picture. This makes the projected picture much
" easier on the eye," since it is not necessary to sit
looking at an intensely bright object for long periods.
The projected picture has more of the qualities of a
photograph, in which the quality largely depends on the
depth of the blacks.
Low reflectivity is achieved by ensuring that the screen
surface is optically smooth and by painting the inside of
the projection cabinet with a matt black paint. Room
light must be prevented from reaching the viewingscreen from behind, for example, through ventilation
holes at the rear of the cabinet.
in the dark areas.

Large-screen Projection
By concentrating on Fig. 19 we have restricted our
discussion to what is called " back projection," the
screen being between the source of light and the viewer.
This is, of course, not the only method. In the cinema
" front projection " is usually employed, the viewer being
placed between the source of light and the screen.
Obviously a front -projection screen must be a good
light reflector, and consequently it is extremely difficult
to design such a screen which will, at the same time,
provide good blacks in the presence of room lighting.
Front projection is, therefore, not recommended for
home use as very few rooms can be blacked out adequately
on a bright summer's afternoon.
These screens do have their uses, however, for large
audiences where a large picture is essential. The highlight brightness falls in inverse proportion to the screen
area, and in order to maintain an adequate contrast ratio
an almost completely dark room is essential.
Under proper conditions a remarkably good picture
is obtained and audiences of 100 have enjoyed television
shown in this way on a standard home-cine screen 3ft.
high by 4ft. wide.
Screen Reflectivity
For this equipment the projection unit was identical
When discussing the highlight brightness of a television
picture we mentioned that figures of peak brightness in every respect with the standard equipment described
should not be taken too seriously, since they represent in this series except that the corrector plate was designed
only half the story. The other half could be called for the longer throw required.
(To be continued)
" peak darkness " the minimum brightness obtainable
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METAL C.R.

TUBE

in this country
introduced by

T\GtISIi ELEETRIÍ1'
This is news of the utmost importance to the Television Industry.
The production of these steel tubes by the English Electric Valve
.

Company means:

A new source of supply
Greater prospects in the "big screen" market
Almost flat face plate
Improved directly viewed pictures
Stronger tubes for lighter weight
The uew techniques used in the design and manufacture of the T900
bring increased picture brightness, improved picture detail resolution,
good contrast even under high ambient light conditions, and a large
screen area in relation to face area.
Size of tube available 16" diameter, type No. T9oo. List price ;Ei6.o.o
plus £4.3.3 Purchase Tax. Trade discounts and guarantee period will
be those applying in the cathode ray tube industry.
All enquiries to

T H

E

E
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L E C T R
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COMPANY

Television Department, Queens House, Kingsway, London, W.C.2

LT

D

T/V

G2ACC OFFERS YOU

TECHNOLOGY

'Cs
fuller understanding
Television problems

To the enthusiast for whom television is an absorbing 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
of
television principles, deals with the principlesprereception and transmission, and includes the and
liminary study of Mathematics, Electrotechnics
Radio and Television.
treatment of
Course ' B' offers a more comprehensivewith
modern
receiving equipment, deals in detail
contains
and
and
reception,
transmission
principles of
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
Elementary Electronics, Radar and Radio
And the following Radio Examinations

:

British Institution of Radio Engineers
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
Wireless Operators and Wireless Mechanics, R.A.F.
For FREE BOOKLET and full details of

these highly successful courses, fill in and post
the coupon below.

CUT

IIERE_

INTERNATIONAL
CORRESPONDENCE SCHOOLS, LTD.
(Dept. P.T.6)

International Buildings, Kingsway, London, W.C.z
Please send me particulars of your free booklet giving your
Courses in

Name

Age

PRE-AMPLIFIERS: " Viewmaster " Pre -amplifier Kit, complete with drilled chassis, 5 T.C.C. condensers, 5 Morganite
resistors. 2 tag strips, grommets and 2 wound coils, complete
wiring diagram and building instructions, 2416. Suitable valve,
EF91, 2II -. This neat pre-amplifier fits on the " Viewmaster "
SoundlVision chassis. Ex -Govt. Pre -amplifier for London Transmissions, complete with EF54 valve. Ready aligned. Size (including
valve), 4ins. long, 3lins. wide, 4},ins. high. Power required : 6.3v.
L.T., 2001275v. H.T., which may be taken from Televisor. 151 -,
plus II- post.
etc. :
Chassis,
VIEWMASTER" COMPONENTS.

-

VisionlSound, 2216 ; Power PacklTime Base, 2216 ; Supporting
RectiBrackets, 51- ; Front and Rear C.R. Tube Supports, 141-.
fiers : WX3, 315 ; WX6, 315; 14036, 1016; 14A86, 1816 ; 36 /EHTI100.
2618.
Whiteley components : 103 Heater Transformer, 351Plessey com104 Mains Choke, 1216 ; 105 Loudspeaker, 2716.
ponents : 72006 Boost Choke, 51- ; 72001 Frame Transformer,
1916 ; 72002
Ring,
Focus
1816 ; 72003 Scanning Coil, 2516 ; 7200415
Width Control, 819 ; 72000 Line Transformer, 2113. Wearite :
Choke, 21 -.
R.F.
281;
Coils,
London Coils, 201- ; Sutton Coldfield
G.E.C. Neon Lamp, 316. All other components are normally in
SI-.
etc.,
Charts,
Constructional
stock. " Viewmaster "
Home-built Televisor "
ELECTRONIC ENGINEERING.
Manual, London, 218 post free, Midlands 418 post free. Drilled
Chassis to exact specification : Vision with valveholders and coil
forms, London or Midlands, 2216 ; Sound, ditto. London or Midlands,
1819. Time Base with all valveholders, 1819 ; Power Unit with
valveholders and sockets, 251 -. Other components in stock.

-"

TELEVISION LIST. Send 21d. now for our "Television List."
All orders are dealt with day received.
Please inc:ude postage on

Southern
85

&

Radio

orders under E2.

Electrical

Supplies

2108®

FISHERTON STREET, SALISBURY,

Telephone

G.S.V.

:

SALISBURY

WILTS

AERIAL ARRAYS

whether designed for the television viewer, the
transmitting amateur, or commercial telecommunication, are constructed in a special lightweight alloy
and are rustproof and virtually incorrodible.
Famous names demand quality,- and amongst those
to whom G.S.V. aerials have been supplied are
G.E.C., Pye, Decca, Murphy, Mullard, P.O. Radio
Laboratories, Burndept, G.P.O. Engineering, English
Electric, the Home Office, for a diversity of applications ashore and afloat.
We shall be very pleased to send a copy of our
Television Brochure, which fully describes and
illustrates the complete range of T.V. aerials, with
installation notes and advice, upon request.
Current prices, inclusive of packing and carriage :
Folded dipole, reflector and two
TVFL
directors with 10ft. mast and
£8 10 0
stayed boom
Folded dipole, reflector and
TVTL
director, complete with 6ft. mast £6 10 0
Folded dipole and reflector, 6ft.
TVRL
£5 10 0
mast
Standard H, .25 spacing, with
TVH
.. £5 1 0
10ft. mast
Ground -plane for roof-space
TVG
£1 17 6
,
mounting
Standard half-wave dipole,
TVD
£1 17 6
..
various fixings ..

(BLOCK LETTERS PLEASE)

Address

-

Guaranteed Components- Prompt Service

"

Home Study will give you

a
of
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STREET, CHATHAM, KENT
CHAtham 3253/4

C.S.V. (MARINE
395,
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ays on Alexandra Pal . ce

X.0

No.

3.- Outside

Broads^asts-By the Marquis of Donegall

start, as usual, at Alexandra Palace: There is
a man who was one of the
few who started the whole O.B. television
business. After that we shall move to one of de
WE

nothing like seeing

Phone between the two prongs

of it, and thus, by holding
it up above the camera, so to position the ' mike ' that
it, could swoop like a dove.' Then I asked the Press
photographer to include the pitchfork microphone in
any of the photographs he might take. This worked
like, a charm because viewers did not see the microphohe on the screen, but the newspapers published
the photographs and some very important B.B.C.
officials saw them. The result was that the B.B.C.
bought a portable microphone boom and issued it to
the Mobile Television Unit.
" Two other things during what I call the first era of
television -that was, of course, before the dramatic
close-down caused by the war.
" For instance, we did a fleeting visit to the Arsenal
stadium at Highbury, where George Allison demonstrated
to viewers how he trained his cup -final winners. And, at
the end of September, 1937, we moved to Pinewood
Studios at Ivey Heath. Here, Captain the Hon. Richard
Norton -now Lord Grantley- treated us and the
viewers to all the secrets of film -making. I remember
Maurice Chevalier, Nova Pilbeam, Jack Buchanan,
June Knight, Sonny Hale, Jessie Matthews and Roland
Young were among those televised either on the set or
in their dressing- rooms, while René Clair and Alfred
Hitchcock were among the several famous directors
seen at work or play.
" The only person who flatly refused to be televised
was Merle Oberon. But it must be said in fairness
that she was being built up as the ideal star for colour
pictures at that time and did not want to appear in black
and white on the television screen.
" The first O.B. of importance following the film studio
efforts at Pinewood was to have been that of the Cenotaph
ceremony in Whitehall on the morning of the 19th
anniversary of Armistice Day. The preparations for
this were somewhat complex and, in the meantime,
Gerald Cock put forward the suggestion that, as the
Mobile Unit would anyway be in the neighbourhood of
`

Lotbinière's conferences ; and then, who knows, to an
Outside
Broadcast television, " somewhere near
London."
Philip H. Dorté shares the same view of London in
his office as did Norman Collins when he was Controller
of television. I've never seen this famous view at its
best, yet : -mist Says Philip Dorté :
" The first O.B. television was the Coronation,
except for various local experiments in the grounds of
Alexandra Palace. Moultrie Kelsall was the moving
spirit in these. On Saturday afternoon we had C. H.
Middleton'ipottering', or Major Faudel-Phillips teaching
Youth how to ride a pony. Sheep -dog trials or somebody
trying to explain to Leslie Mitchell how an O.B. unit
worked.
"After the televising of the Coronation procession
on May 12, 1937, the Mobile Unit went back to the
manufacturers for ' completion ' and. overhaul ! Its
next appearance was for Wimbledon. We had a
fortnight's holiday during which we came to the conclusion that only the novelty of the Coronation broadcast
could have accounted for its success. Except in long shot the commentary bore little relation to the events
on the screen.
" This required thought, as I found. out in the next
two years. For to train the lens and the eye of the
commentator on the same objective simultaneously
for a sustained period is one of the great problems of
television reporting technique.
"You see, at Wimbledon. in 1937, television was
using the radio commentary of Grisewood, Wakeham or
Brand. An exciting thing would happen on the screen,
but the commentator would be describing a celebrity's
arrival. Maddening for viewers
" I assured myself that such troubles as these would
not be encountered next time. After
the holiday I was planning the next
O.B. and kthat was to be Freddie
Grisewood accompanying the television cameras to a series of visits
to Regent's Park Zoo. Here, all
would be plain sailing, with Grisewood sometimes ' in vision,' or
welcoming visitors to Pets' Corner
or feeding the sea- lions.
" I suddenly remembered that
Ndansia Kumalo of Matabeleland,
who played the part of his uncle,
King Lobengula, in the film ' Rhodes
of Africa,' once said, between shots
in the foot -hills of the Matoppos
' The microphone is like a dove
which, as I move and speak, swoop;
down and plucks the words from my
lips.'
" So, on this particular Zoo broadcast with Grisewood, I suddenly
spotted. a pitchfork and persuaded
the engineers to suspend the microAn inside view of an Outside Broadcast van, showing the monitors.
!

1
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Whitehall, testing, it might as well give viewers a look
at the Lord Mayor's Show on November 8, 1937. So
it was sitting, not in view, between the two cameras in
Northumberland Avenue that Grisewood, with a pair
of earphones on so that he could hear to what point
I was directing the cameras, was able to give a proper
synchronised commentary on an event which was, so
to speak, unpredictable.
" Most of this went very well, but my cup of bitterness
was not yet filled for, as the crowds dissolved, I ` mixedf'
to an emptying street and asked Grisewood to sign off
and mention the dispersing spectators. Unfortunately
Grisewood did not hear the word ' dispersing.' As the
cameras were viewing an almost empty Northumberland
Avenue, Grisewood was gazing into the distance at
London thronging the Tube entrance and he was
saying : ' And so, ladies and gentlemen, the Lord
Mayor's Procession moves on ; the crowds remain
almost as dense as ever, as you can see for yourselves '1 "
Screen full of empty street !
Then came the story in which Dorté told me he had
to make the greatest decision of his life. It was the
Outside Broadcast Television of the Cenotaph ceremony
on November 11, 1937.
Everything was set up, and the ceremony began to be
televised in the normal manner. Suddenly, as will be
well remembered by those who were there, a maniac
attempted to make a gesture against the King.
Dorté had to make a quick decision. Should he put
his camera, or cameras, on the incident, or should he
carry on with the ceremony as though nothing had
happened?
The incident was most dramatic. The maniac made
very little progress, for he was overcome by the police
and private detectives from every side. He was taken
away unconscious.
" I made a snap decision," said Dorté, " to miss the
exceptional news angle, considering that the smooth
running of the Cenotaph ceremony was the more
important of the two."
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futuristic mast in Alexandra Park to resume the world's
first high- definition television service. But whether
that happens soon or late, we had our glorious hour.
Television was here -you couldn't shut your eyes to it.
" I was neither at Olympia nor Alexandra Palace on
that fateful September 1. In the late afternoon of
August 23, we had finished televising the ablutions
of the Giant Panda at Regent's Park Zoo. Freddie
Grisewood and I were enjoying a belated cup of tea
when an expected telegram was delivered. Twenty -four
hours later I was in R.A.F. uniform many miles from
London and the first intimation I received that television
had actually closed down ' for the duration ' was the
brief statement radiated in the six o'clock News during the
gloriously sunny evening of that otherwise black Friday."
Now we come to the " second era " of television.
I find myself at a morning conference, 25, Marylebone
Road, of S. J. de Lotbinière, Head of Outside Broadcasts
(Radio and Television). De Lotbinière comes of a
French -Canadian family. His grandfather, I think he
said. was born in Quebec, but came over here and joined
the British Army. Personally, I think he must be Irish,
because his next statement was that, " If I had had a
great- great-great grandfather fighting with Montcalm
on the Heights of Abraham against Wolfe, the British
would never have conquered Quebec at all "
Here, of course, I was soon completely out of my depth.
They were having a post -mortem on the televising of the
Boat Race.
What I gathered out of the whole thing was that these
boys. now have four mobile units : one Marconi using
image orthicon cameras ; one E.M.I. unit with CPS emitron cameras and two Pye units which use photicon
cameras.
!

Camera Choice
Choice of camera for particular events takes considerable thinking out because it includes choice of lens,
angles and the amount of light available. They told
me that the units are chosen to deal, as specialists, with
the particular requirements of the event concerned.
I also learned that the B.B.C. has just ordered two
A Scoop MisFed
Nevertheless I felt that when Dorté was telling me new mobile control rooms : one Pye and one Marconi.
Moving to the Zoo to televise the unpredictable
the story he rather felt that, as a newsman, he had
learned that the special
certainly missed a scoop, and when I consider his story Brumas-not to mention Ivy
of how the police dealt with this maniac I am rather television cable covers the West End of L'ondon, running
from Broadcasting House to Piccadilly, Trafalgar Square,
inclined to agree with him.
and down Whitehall to the Houses of Parliament. After
Personally I think that it is good for the public
this has nothing to do with what Dorté told me -to that it goes along the Mall to Buckingham Palace and
know just how the British police deal with people like takes in Victoria.
This is the original pre-war cable and is not strictly
that maniac, and the result is not very pleasant telling.
co-axial because it consists of two balanced wires.
Perhaps that may discourage others.
Dorté says that it was the quickest and most efficient Since the war new co -axial cable has been installed to the
Oval, Lord's, Wembley, Olympia, Earls Court, Lime
piece of work that he has ever seen in his life.
Grove and the Riverside telephone exchange at
Hammersmith for the Boat Race.
A New Book
Apart from this cable it is possible, for events within
Quite apart from our long talk, he lent me the manutelephone wires.
script of a book which he hopes to publish telling the a mile or two of it, to use the ordinary
For greater distances, of course, it is necessary to
whole story of Outside Broadcasts of television up to
or the
what he calls " the end of the first Television Age." use radio links employing the fire -escape aerial for
the
In this fascinating manuscript, which I hope will one day new micro -wave equipment which was first used
larger
scale,
the
boys
used
this
much
be published, he tells tfie story of the .black .out of Boat Race. On a
method for the transmission from Southend.
television as follows :
So as I sat in the Reptile House waiting for Brumas
" On September 1, 1939, five full -length plays were
Keith Rogers, the
in rehearsal and many more were in preparation. Plans to appear on the television screen,
were laid for many more Outside Broadcasts. It was producer, and Denis Monger (" as in fish "-when
to have been a television winter on the biggest scale yet. anybody fails to understand his name over the telephone),
" For the present, however, all these plans are laid told me about the impossibilities of dismantling the
aside. One day we may hope that all the eager striving whole bag of tricks and getting it " rigged " again for
band of specialists will reassemble under their queer the next Outside Broadcast television programme.

-I
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whr.,
ßan O
DE

12in. cathode
ray tubes. Beautior

fully figured,
medium
walnut
finish, with hiuit
.'" a'
polish. Internal tinteusions:
131 in.
x 15.4ín. x 3l in. Fitted with shelf for receiver, Mass, speaker
balte and fret, rear tube protector, and castors for easy
movement. Undrilled.

-

-

£8.10.0

Carriage, 12/6 extra

LASKY'S RADIO
'Phone

TELEVISION SOUND AND
ISION ON ONE CHASSIS
loin.

Size

x 41ín. x

lin.

Made possible by the use of miniature valves
Prase state London or Birmingham frequency. (London
model can be converted to Ffohne Moss frequency.)

LUXE TELE-

VISION CABINETS. l'or il, 10

LASKY'S PRICE
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,

These units are not ex- Government, but are brand new
manufacturer's surplus. They may be used with any type
time base and r.r. tutee, are fully assembled and wired,
supplied ailh all valves. Voltages required: -LT. 6.3 volts
3 amps, H.T. 270 volts Ni) nt /a.
Valve line -up -5 6AHG's It. F. amplifiers sonad nod vision,
one comment to tutti]. 2 6 .1.5's sound and vision detectors.
OAM6 video amplifier, 6Allli sync. sep., GA \pi sound output.
Send 6d. for a copy of the full data, circuits and photographs
dealing with this unit.
:

19.6

Price complete as illustrated - £6
Carriage and packing,

2 /lid.

extra.

HARROW ROAD, PADDINGTON,
LONDON, W 9. (Opposite Paddington Hospital.)
370,

Cunningham I079 and 7214.
Hotus: Mon. to Sat .9.30a.ut.to6p. tn. Murs. half-day.
stamp with your name and aeld
for a copy of our current Bulletin. We have large stocks of new surplus
radio component,, t aires, Irani rmer,, rte., detail, ni wüirlt are nives in our Bulletin.

:

Seau) a 21d.

FOR THE TELEVISION

MINDED

Television construction from Radar Receivers is extremely popular on
account of the extreme sensitivity of these units, which Dive satisfactory
results far outside the supposed fringe " areas. Cost is kept to a
minimum, and once the receiver is worlcing satisfuctorilu it can be
incorporated into a Televisor using any size tube. if so desired. Several
suitable units are listed below :
RECEIVER 8.1355. as specified for " Inexpensive Television."
Complete with 8 valves VR65 and 1 each 5U4G. VU 120, VR92. also a
copy of " Inexpensive TV." ONLY 55,- (carriage, etc., 7 6). Copy of
hook only 2.8.
I.F. STRIP 194. Another of the units specified as do alternative
for the " Inexpensive TV." A first -class strip giving tremendous

amplification. and well recommended for constructors who have
built televisors but have come " unstuck " in the vision or soundreceiver. Complete with 6 valves VR65, and 1 each VR53 and VR£2,
and a copy of the book, which gives full details of conversion to
both stations. Size 18in. x bin. x 5in. ONLY 451- (postage, 28).
"PYE" 45 /nefs I.E. STRIP. Ready made for London Vision
channel. Complete with 6 valves EF50 and 1 EA50. ONLY 60.'(postage. etc., 2'6).
RECEIVER aí.3547. This contains the " PYE " Strip, which can
be easily removed If desired. and also 15 valves EF50, 3 of EB34.
2 of SP61, and 1 each EA50, EBC33, EF36, also hundreds of resistors,
condensers, etc. BRAND NEW IN MAKERS' CASES. ONLY
120f- (carriage. 7/8).
RECEIVER 11.3084. A very sensitive unit containing 7 valves
EF50, 2 of EF54 and 1 each VU39A, HVR2. EA50. and also a 30 me s
I.F. Strip with 4 mc's bandwidth. BRAND NEW IN MAKERS'
CASES. ONLY 75f- (carriage, 7 8).
R.F. UNIT TYPE 25, for use with R.1355 for London reception.
ONLY 1718 (postage. 116).
R.F. UNIT TYPE 28, for use on Sutton Coldfield channels are
now all sold, but we can supply one of the other R.F. Units with
full details of modification to cover the TV. ONLY 251- (post 1/6).
INDICATOR UNIT, TYPE 6, as specified for " Inexpensive TV."
Complete with VCR97, C.R. Tube, 4 valves EF50 and 3 of F.534.
BRAND NEW IN MAKERS' CASES. ONLY 90'- (carriage, 7/6).
This unit is also specified for the Wireless World " General Purpose
Oscilloscope." Full details available, price 9d.
INDICATOR UNIT, TYPE 62. Another handy unit containing
the VCR97 Tube. 16 valves type VR65. 2 of EB.34, 2 of EA50, and
shoals of condensers. resistors, etc. ONLY 75'- (carriage, etc.. 12'6).
MAGNIFYING LENS FOR 6tn. TUBE. First-grade oil -filled.
ONLY 25;- (postage. 16).
Cash with order, please, and print name and address clearly.

U.E.I. CORPORATION,

The Radia Corner

1,38, (fray's Inn Road, London, %V.C.1.
(Phone TERMINUS 7937)
p.m. Saturdays. We are 2 mins. from High Holborn,
5 mins. by bus from King's Cross.
:

Open until

1

the FRINGE

in

T.

AREAS

A Superior

PRE -AMPLIFIER
By

" RAINBOW "

For use with CO -AXIAL or

BALANCED FEEDER

Built in Power Pack, with metal
Rectifier, E.F.91 valve, exclusive Rainbow Coils, complete with all Plugs,
Crackle Finish, Steel Case, Blin. x 42in.
.

x 2 *in.

PRICE

z5

6

17

Alexandra Palace or Sutton Coldfield Model.
Is

giving

excellent

results

with

Receivers

Marconi, Philips, etc.
It's to your advantage to write for fuller details.
by

Bush,

Pye, H.M.V.,

RAINBOW RADIO
MANUFACTURING

COMPANY

LIMITED

MINCING LANE, BLACKBURN, LANCS, ENGLAND
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VALVES.-807's

Associated with

EL32

LANCS.

41 -,

i

11012001225/250v. 50

1

1

E3, plus 51- cary.

pole. 3 -way 4 bank new
116 each. Oak Ceramic Wafer, 2 pole, 2-way,
double spacing, new and unused. 116 each.
R.F. CHOKES, type 1010, 9d. each, 716 per doz.
IGRANIC JACK SOCKETS, II -, Plug with 5ft. lead for
same, II -.
PYE CO -AX PLUGS AND SOCKETS, .Sd. per, pair,
Co -ax connectors, 3d. each.
110v. Double-ended Fan Motor in metal case, 1125 h.p., 1716,
plus 216 carr.
110v. Mains Trans., 0-2kV. 20 ma. Output. Potted type.
201- plus 119 carr.
110v. Mains Trans., 450- 0-450v. 200 ma., 5v. 3 a., 6.3v. 3 a.
Twice Potted Type, 201 -, plus 116 P.P.
110v. HV. insulated Heater Trans., 6.3v. 2 amps., 816, plus
P.P.
100 P.F.

ETC.

THE

Silver Plated, ceramic mounted, air spaced variable

TRIMMER CONDENSER, with (in. long shaft.
POSTAGE STAMP TYPE TRIMMER, 4d. each.

MODERN

CO.

BOOK

W. T. Cocking. 18s. Postage 9d.

Encyclopaedia of Radio and Tele-

Iision.

15s. Postage 9d.

Inexpensive Television for the
Using War
Home Constructor.
Surplus Equipment. 2s. 6d. Postage
2d.

Sound Reproduction, by G. A. Briggs.
los. 8d. Postage 6d.
The " Practical Television " Receiver. 3s. Bd. Postage 2d.
Wireless Servicing Manual, by W. T.
Cocking. 12s. Bd. Postage 6d.
Outline of Radio, by H. E. Penrose.
21s. Postage 9d.

Television Explained, by W, E. Miller.
55. Postage 4d.
Radio Valve Data, compiled by " Wireless World." 3s. ed. Postage 3d.
Television Servicing, by Heller and
Shulman. 47s. Postage 9d.
and Answers on Radio A:
by E. Molloy. 5s. Postage
Q1
3d.

Practical

Wireless

Circuits, by

F. J. Camm. Bs. Postage 4d.

Short Wave Wireless Communication, by Ladner and Stone. 50s.
Postage 9d.

A Portable Televisor, by

E. N. Brad-

ley. 3s. Postage 2d.
We have the finest selection of

British

radio books ln the
country. Complete lists on application.
and American
19-23,

116

each.

Please include sufficient to cover postage and packing.
S.A.E. for our latest comprehensive list of Radio Components.

Television Receiving Equipment, by

Britain's Leading Rddio Mail Order House
.1% 55, COUNTY ROAD, WALTON,
Tel.: Aintree 1445
LIVERPOOL, 4.

41 -,

Only 251 -, 1/6 P.P.
TEST SET TYPE 74. -Ideal foundation for oscilloscope :
consists of a special purpose test set which is easily modified.
Built in power pack uses 230v. 50 cycles and provides both
E.H.T. for the tube and H.T. for the time base and amplifiers
and all L.T. supplies. .The unit is complete except for the
VU120,
Sin. C.R. tube, type VCR139 and contains 15Z4,
Housed in attractive metal
615 and I EA50.
5 VR65's,
case 19 x 12 x 8¢in. with "X" Shift, "Y" Shift, "Brightness "
" Focus " Controls brought out on front panel. Our price

116

" H.M.V."
MARCONIPHONE
COLUMBIA
13a

H.P. RADIO SERVICES LTD.

TTII

and unused,

Write to Dept. 138

It

31 -,

YAXLEY TYPE SWITCH. -16

.

makes
d stable.
aniamazing improvement in both vision
land`.sound. reception in all fringe areas.
;Now, available for both London (type A)
and Birmingham (type B).
Length, 41n.
TVerÿ O'small dimensions.
'Width;.3Iin. Chassis depth, liin. Overall
depth to top of valve 411n.
'FitEedfjwíth EF50 valve. Ready for use.
v.
Tower requirements 6.3 v. L.T. 200/275
H.T?ICOax. Input and Output sockets.
iIdealefor "The Víewmaster " " The InElectronic
expensive Television Set."
Engineering Televisor, and any commercial
'set with- suitable power supply. Unique
;value at the price of
15/- (Post 1.1-)
'All Tested and Guaranteed before despatch.
;Prompt Delivery. Obtainable only from

1625

cycles, Secondary 670-0-670v. 200 ma. 5v..3 amp. 6.3v. 2 amp.
(Admiralty ratings), brand new. Size Sin. x Sin. x 51in, high.

HOME STUDY
Complete Course- in Television.
Write for FREE Booklet giving full details
of these and other courses. Easy terms.
Facilities for easy payment.

éxtremely sensitive

51 -,

MAINS TRANSFORMER. -Primary

Service beginners.
3 -week Practical Television.

TELEVISION PRE-AMPLIFIER
Jus thething you have been looking for.
1-valve

SERVICE

5U4G
6L6M 719, VR150130 (brand new and boxed) 516, 615GT
6Q7G
51 -,
416,
EB34
11
-,
(brand new and boxed) 216, EF50
8661866A I11 -, GAC7 419 (brand new and boxed).
EF50,
B9G
for
new
Ceramic
VALVE HOL,DERS. -Brand
etc., 4d. each, 31- per doz.

WE RECEIVE DAILY ENQUIRIES
OUR
FOR
EMPLOYERS
FROM
STUDENTS.
DAYTIME COURSES
I -year Course for Radio and Television

f

RADIO

LOMAX STREET, BURY,
Phone : Bury 1778.

SI -,

OPPORTUNITIES

ID£PENBBIDDE SQOIBF, NOTTING HILT
IEIFPHONE: BIISWIIEN 5131/2
tONDON. I. 3.

MILLS,

MOORSIDE

-WELL PAID

EMI .INSTITUTES
WI

AMATEUR

THE

PRAED STREET
(Dept. T.2),

LONDON, W.2.
PADdington 4185.

GEE Bros. RADIO Ltd.
GOODMANS 10ín. SPEAKERS, 15 ohms.
Brand new. 32'8 only.
ROLA loin. SPEAKERS. 3 ohms. Brand
new. 2216.
24v. D.C. -230v.

A.C. 50c. ROTARY
CONVERTER, 100 watts. in original
casing, with input and output sockets in
perfect condition. 23 -10-0, carriage 10 -.
100k. WIRE -WOUND POTS at 25 watts.
/

totally screened.

10i -.

50k, RIRE- WOUND POTS at 10 watts.
8'8.
CARBON VOLUME- CONTROLS, 1k..
3k., 10k., 15k., 20k., 25k.. 30k., 50k.. 100k..
200k., 254k., 1 meg.. 1 meg.. 2 meg.. 4 meg.
and 5 meg., 119 each. 18/- doz., any values.

FINEST 1155 RECEIVER POWER PACK
complete with fuses, plugs and pilot
indicator. totally enclosed, 23-10-0.

,

Carriage 5/

32mfd. 500v. ELECTROLYTIC
DENSERS, 6/- each.
3

CONDENSES, with Trimmers,

CON6/0.

VC'R138 (ECR135) C.R.T. with Base and
Mask. 251 -.
230v. D.C. -230v. A.C. 501. ROTARY

CONVERTERS, 100 watts output. guaranteed condition. 26 -10-0, carriage 10 / -.
LIGny CHECK METERS
up to 2.5 amps.. 200 -250v. A.C., 50e. perfect
condition. 17/6 each.
BRAND NEW COMMAND RECEIVERS.
Type 46106. Frequency 6-0.1 megacycles,
containing 6 metal valves. 28v. D.C.
Dynamotor. 551 -, carriage 2/6.
Terms : C.W.O. Pro -forma or C.O.D.

ELECTRIC

GEE BROS. RADIO LTD.
15, Little Newport St., London,
W.C.2.
Tel

:

GER. 6794

February, 1951

PRACTICAL TELEVISION

423

'

My Early Experiments
i

By Prof. A. M. LOW (President of the Institute of Patentees ; Past President
British Institute of Radio Engineers)
THERE are some things which are bound to happen,
and I have noticed that invention is almost as
much the slave of fashion as a woman's hat.
see the future,

That is why it takes a little courage to
although so much of it is very obvious.

As an example, think of the cinema. One used to be
quite happy to look at magic lantern slides of a cottage,
or the King opening Parliament, in fully hand -painted
and very gorgeous colours. But as we became quicker
in our minds we wanted movement, and slides with a
raging sea or floating clouds were introduced. That
was the time, whether we knew how or not is nothing
to do with it, when we could be sure that moving pictures
were soon to arrive. Such things as the Zoetrope pointed
the way.

A little curve-plotting is useful in such cases. Try,
for example, plotting time and speed of travel against
each other and you will find that speed has steadily
risen for centuries.
Odd jumps in the curve due to
traffic variations are quite incidental. The main tendency
is there all the time.
It was this system of continuity which gave me what
was then a queer idea. I had always been interested in
relative motion and found it valuable in the design of
automatic machinery to be able to adopt a " butterfly
on the wheel" attitude so that the exact motion could
be studied as if stationary.
Noticing that the flicker of a cinematograph could
make carriage wheels stand still or move backwards,
it seemed to me that a projector with a synchronous
escapement would be valuable, and with it I made a
number of experiments upon the exhaust valves of
internal combustion engines. Valves could be seen to
bounce, apparently to stand still, and thus have their
characteristics observed.
Much the same process I
applied to drops from carburettors passing between two
glass screens in an attempt to study vaporisation.
And then it seemed obvious. Why not divide a picture
into squares and send them so that each one appeared
to stand still and so that the time of sending of all the
squares of which a picture was composed was within

the limits of retentivity ?
At that time radio was not well tuned, and I realised
that one wire with a current in impulses such as those
received by a coherer and relay was all that could be
expected. Allthese simple things seem so -clear that I
am almost ashamed tó admit how long a time they
occupied me and how carefully I checked each stage.
But the final, rough idea was a very natural outcome.
I designed a honeycomb of cells with a " rocking
contact " and a revolving commutator which moved in
such a way that two sets of cells could each be connected
at the right moment. The total block could also be
covered within retentivity limits.
I patented the idea after giving a very poor demonstration of the principle alone at a lecture on the cinematographic study of moving parts before the Institute of
Automobile Engineers. It was not until I reached home
to find about twenty Press representatives that I worried
much about the possibility of vision at a distance,
although the machine was to be called the Televista.

Nearly every journal imaginable published an account.
many hundreds of press cuttings of which one in
particular delighted my friends, for on one side of the
page was Consul, the billiard -playing monkey, and on
the other, myself. Many postcards alleged confusion
between the captions.
Here are two extracts from
current journals.
I have

2nd June, 1914.
Aberdeen Press
Dr. A. M. Low, a young consulting engineer in
London, has discovered how to transmit vision by
wireless telegraphy. The other day Dr. Low made an
experiment with his invention before the Institute of
Automobile Engineers.
In appearance the apparatus is similar to a large camera. It is quite a simple
apparatus, Dr. Low said, on the cinematographic
principle applied to known methods of dealing with
photo-telegraphy. Screens consisting of a large number
of cells of selenium compositions are used. . . The
screen receives a number of pencils of light, which
are reproduced in rapid succession on the transmitter,
thus giving a reproduction of whatever moving object
is in front of the transmitter. By simply having two
synchronously timed instruments, it is quite easy,
Dr. Low says, to use the apparatus without wire at
all.

...

.

Professor Low at his work -becb.
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seeing at night in safety, but no one thought beyond the
Birmingham Press
joke that if one could see through a brick wall some
The scientist uttered a remarkable prophecy. protection would be necessary for bathrooms.
" I am certain," he said " that the time will come
You will note that comment was very modern, and I
when people will be able to see themselves by wireless. ought to make one point clear. It is that the Press were
I
positive
am
but
time,
by
that
be
dead
shall
I daresay I
only generous and thoughtful as usual, but they saw
that in time, say 50 years, people sitting in a room in not
to anyone who
London will be able to witness a scene taking place possibilities and offered to give openings
My designs were
on the deck of a. steamer in mid- Atlantic. Mark my might be tempted to investigate.
words, half a century hence people will say of us : published in proceedings of the I.A.E., in 1914, and here
How funny) The people in those days could not is another amusing reminder of the times.
see a man without going to look at him
30th May, 1914.
Another prediction upon which Dr. Low ventured
The Times
was that one of his machines could be planted in a
An inventor, Dr. A.M.. Low, has discovered a means
field and used for the study of military operations
of transmitting visual images by wire. If all goes well
taking place at a distance This would be introducing
with this invention, we shall soon be able, it seems,
a new complication into warfare, and would be,
to see people at a distance. Whether Dr. Low will
realising with a vengeance Napoleon's idea of strategy
of
be regarded in the future as a benefactor or the
" seeing what the enemy is doing on the other side
opposite depends upon something more than the degree
the mountain ".
to which the business will be mismanaged by the
It was not until I had spent time and money, not a
Government Department that will certainly absorb
great deal, but a vast sum to me at the time, that I
it so soon as private enterprise and capital shall have
realised how essential is the fashionable moment to
made of it a going concern... .
invention. Not one single person of all those I approached
Was it worth while ? Yes, a thousand times. The
would spend a penny upon development.
Council made me an Honorary Assistant Professor
Army
War broke out soon after and I was eventually asked of Physics at the Royal Artillery College, and I had the
by the War Office if the principle could be adapted to satisfaction of thinking that television was not only
seeing both dials of an horizontal base position finder ; bound to happen but was certain to give pictures to the
and by the Royal Flying Corps, then a few huts on the world in colour as well if this should be needed.
War Office roof, if similar ideas could be used to guide
Years later I made an oscillographic indicator and
a miniature aeroplane for attacking Zepps.
infra-red to study the hot spots of engines, but to
used
Joining the R.F.C., where I commanded the Ex- see people at a distance was what I really wanted.
perimental Works, I produced the -British V.1., or No terror in travel and more and more senses to be used
" A.T. ", as it was called by Sir David Henderson, to give life to silent films was what I realised to be a
who said to me, " We must call it an aerial target necessary part of progress.
so that this thundering lie will deceive anyone who
I have had many inventions thought to be amusing
hears about our research."
at
the time, of which self -winding watches, contact eyeUnder extreme secrecy we made various models, glasses, and even a machine for reproducing handwriting
Havilland
de
the actual plane being constructed by
or pictures by untuned radio, are examples. The latter,
and eventually flown on Salisbury Plain, with Sir Henry incidentally, came to me as the result of watching a pencil
I
controls.
Segrave shouting orders to myself at the
wobbling on an eiderdown when I sat on the end of the
was only an observer, not a pilot. The machine was bed and thought that waves in the ether might also be
and
a
gyroscopes
launched by compressed air. I had
made to do something if directional control could be
complete control system later taken up by the Admiralty achieved.
for tests on radio -controlled boats.
I have made audiometers, gas generators, extensoAs a Flying Officer I achieved the excitement of my meters and various peculiar things. I have even tried to
made
a
also
was
I
majority with a proud heart.
find out how quickly certain flies rub their wings together
Lieutenant- Commander and then gazetted back again to produce a buzz ; but of all that will make me laugh
two
to
receive
lucky
was
I
to the Royal Air Force.
longest and last I give the prize to television when pictures
Mentions and little else, for the Awards Committee arrive from the Continent without the faintest hope of
was
doing
I
only
officer
told me that as an experimental
interference by our delicate- minded censors.
my duty, whereas, if I had been in the A.S.C., as it was
I often say that what is good enough for to -day is
hard
cash.
for
eligible
been
then, I would have
much. too bad for to-morrow. But to be able to add
was
I
sent
for
when
all,
after
award
had
one
I
Perhaps
" I told you so " is always a rare and wicked pleasure.
to San Sebastian to inspect an alleged death -ray I was
hotel
at
an
had,
ever
I
have
dinner
stood the biggest
TELEVISION LIGHT
full of German submarine officers in mufti.
THE Courtney Pope television light consists of an
But to return to television, as I tried to do at the time.
upward reflector with a weighted base for use
I even took out a patent for a condenser screen made by
lamp. In the top of the reflector is a
fine saw cuts ; very nearly the iconoscope it seems nowa- with 60 watt Pearl
glass suitably ventilated.
days. Again no one cared and I let the patent lapse. circular piece cf tin. isplate
to throw light on to the ceiling
Most of these patents where taken out during the 1914 The object of the fitting
source to reflect in the screen
war. There was, I remember, one for electrically con- without giving a visible
trolled rockets, and another idea dealt with a magnetic of the television set.
The purpose of the glass is either to insert artificial
amplifier for radio valves.
which to stand a short cut -glass
In all my experiments at the time I did not find a single flowers in the holes or on
the flowers from below
individual who thought that my invention had any flower bowl, thus illuminating
feature of the fitting. Another
business possibilities. It caused loud laughter, and com- and making a decorative
where the direct light
mercial men summed up the situation by saying," Even use of the fitting is in sick rooms
if developed it would never be of any use " Humorists would worry patients.
The complete item is finished in Princess Bronze
drew cartoons showing butchers holding up a joint for
the housewife to see at home, and even motor-cars stove enamel.
30th May, 1914.
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HENRY'S

"YOU CAN RELY

IMMEDIATE DISPATCH
EASYBUILT TELEVISOR
Book of complete instructions Including
point -to -point diagrams. 2,'8.
All parts stocked, including chassis. 7/8.
each folded four sides and soldered with
valveholder holes punched.
VIEWVIASTER TELEVISOR
Book and seven point -to -point diagrams,
5/ -. State London or Birmingham. All
parts stocked and sold separately.
PRACTICAL WIRELESS TELEVISOR
Gardners Trans. P.180, 89/ -.
Belling -Lee Coaxial plug and socket, 3/ -.
Elac Focusing Unit R17, 21/-.
Inquire for parts.
HAYNES COMPONENTS
Scanning Coil type S9141.1
...
... 38/3
Transformer type TUY5E86
...
...
Transformer type TQ1116
...
... 10 /Choke type LUS8F...
...
...
...
Choke type LUS6L ...
...
...
... 151 -

The " Fluxite Quins " at Work
soy, where's the fire ! " shouted EE.
Right dead ahead ! Can't you see ?
No soldering's right
Minus good old FLUXITE,
Now.look at our precious T.V. ! "

"

I

VALVES

CIC ...
...
CL33
...
DH
...
EÁ50 ...
...
FBC33
EBC33 (Govt.)
EL35 ...
...
EM34 ...
...

EL92 ...
EL32 ...

F.F54

EF39

8!!-

10 /7/6
2/6
7/6
6/7/6
7/6
8/6
6i6
7/6
3017/-

...
...

...

...

ÉF39(Govt.)
EB41

...

Uso
..
1(SgE ...
íT4 ...
1S5
...

185
1S4

...
...

...

...
...

3S9
5Z4
..
5Z4 metal
5Z3G ...

6c5gt
BAKE

6AM6
6F6G

..

6F6 metal
9F7G ...
606G ..
6H6gt
6J5G ...

6J5gt ...

...
...
...
...
...
...
...
...
...
...
...
...

...
...
...

KTZ41
6L6G ..
6L6 metal
6L7 metal

6SA7gt

6SJ7gt
6SK7 metal

6v6gt

716

716
10 /-

10/6

.

7/-

...

7'7/-

...
..

...
...

128K7 ...
12SR7

7/6

...
...

12SG7...

12A6

7'6

..

...

...

7'-

7/7/6
6/6

6/--

6/-

...

ß/-

...
12J5gt
...
12K8 metal ...
12K7gt
12K8gt
...
7C5
...
...
7Y4
...
25Z6gt
...

7/6
ó/8/7/6
10!7/6
7/6
7/8
10/6

...
...

...

6/-

...

...

6/6

...

...
...
...

7/6

6XY5 ...

25L6
76
77
91

39/44
955

...

...

...

I

Price. 2 ¡6, fir filled

6181-

5/8/6/-

(iron- cored) with

Wave

-

-

3/6
7/8

3/-

Weymouth CT2W2, CS3W3, KO and H coils
stocked.
FORMERS
Aladdin, with cores, lin. 10d., lin. 7d.
lin. 9d.
FILAMENT TRANSFORMERS
Midget dimensions, green crackle finish.
210/240v. to 6.3 v. 1.Sa. ...
...
...
8/6
210/240v. to 12v, ia.
...
...
...
816
210.240v. to 4v. 3a.
...
...
...
12/6

LOUDSPEAKERS
21M. 25:6. 3ín. 12/8, 311n. 12/8. 5in. 9/9.
5in. Lightweight 10'6, 61In. Goodmans 12/6.
Olin. R. and A. 11/9. Bin. M.E. 2,000 ohm field
17/6. lin. Light weight 15 -, Sin. R. and A.
with Trans. 18.6, 10in. Lightweight 21 /-,
12in. Truvox 39/6.
SPEAKER TRANSFORMERS
Super Midget personal type to match
3S4, 1S4, DL92
... 4/3
Standard pentode 4/6. Triode 30 : 1... 4/BOOKS
Personal Portables. 2/6 Portable Televisor,
E.E. Televisor, 2/8 Easybuilt Televisor, 2/6. List available. Write, 'phone or
call for Catalogue No. 8 30.
;

;

RADIO SERVICING

CO.

WANDSWORTH ROAD,
CLAPHAM, LONDON, S.W.8.

444,

Telephone : MACaulay 4155
77, 77A, 168, 169 Bus. S.R. Station, Wandsworth Road.
Open till 6.30 p.m. 1 o'clock Wednesday.

3 G.

FLTJXITE

SIMPLIFIES ALL SOLDERING
Write for Book on the Art of "

SOFT"

Soldering and for Leaflets on CASEHARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price ld. each,

FLUXITE Ltd., Dept. P.T.,
Bermondsey Street, London, S.E.1.

" DENCO "
ALIGNMENT OSCILLATOR D.A.O.I. This unit provides
a modulated signal for the alignment of
I.F. amplifiers and associated circuits.
The two standard frequencies of 465
ke/s. and 1.600 ke!s. are selected at the
turn of a switch. All supplies are
derived from one U.10 cell and one
1289 battery inside the unit. Consumption of 50 mA. single valve type DL 92
is used. Dimensions of case
Width
31ín.. depth 21ín., height 411n; Price,
post free, only 39/8.
EX -GOAT. VALVES. The following
brand new and guaranteed valves are in
stock
6J6 at 12/8. OAKS at 106. 617, PEN46,
61.6 metal, at 10,- each. 85A6G, VU20A,
:

:

YOU

can become
a first -class
RADIO

.

reaction
..
MW /LW TRF, Matched pair with
circuit ..
..
Wearite " P Coils, with data, each

;

wherever speedy- soldering is needed.
Used for over 40 years in Covenrment works and y leading engineers
and ma unfurl firer,. drill ironmongers
-in tins, 10d., 1;6 and 3' -.
The FLUXITE GUN puts FLUXITE
where you want it by a simple pressure.

8/-

...

ALL NEW BOXED VALVES
Post 6d. Any Quantity.

COILS
Medium

36/7/6
7/6

...

...

6D6

6/6 .9003
7;6 VU111

..

6C4

6K6
..
6K7 metal
6K7G ...

...
...

6SL7 ...

9/7/6
7/6
7/6
7/6
8;7/6
8/6 '
7/6
7/8
7/7/7/6
9/8
717/6
6/6
8'8
6/-

..
...
...

6J7 metal
6J7G ...

...

6/- 6SH7 ...

8//6

EF50 (VR91)...
IW4A ...

...

8.3515. I.F. STRIP. A complete
I.F. Unit. Comprising 6 SP16 I.F.
Stages, tuned to 13.5 m'es. 1 EA50
diode detector, and 1 EF36 or EF39
output or video stage. A few modifications only are required to adapt
this unit, which will give pictures
of extremely good quality. Price.
complete with valves, and foolproof
modification instructions, is 45s.,
plus 5s. packing and carriage.
Limited quantity only.

that FLUXITE is always by you
the (rouse-garage- workshop-

See

.

PM15A, PM20A, Focus Unit

A SIGNAL TRACER at minimum
cost. An easy -to -build unit that can
be used for R.F., I.F. and Audio signal
tracing, without any switching or
tuning. Highly sensitive, easy -to-build,
responds to signals picked up from an
ordinary receiving aerial. The circuit
is that of a high -gain, 3 -stage resistance coupled audio frequency amplifier,
with a 5in. speaker in the Output of
the Power Amplifier stage.
We shall be pleased to supply a complete
kit for the construction of the above,
right down to the last nut and bolt,
for the low price of £3 /18 /6. Concise instruction and circuits are supplied.
H preferred, circuit and instructions
only can be supplied for 116 post free.
All items may be purchased separately.
This is a highly efficient instrument,
and a MUST for every radio man,.

ENGINEER
We are specialists in Home study Tuition in Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well -paid

employment or profitable
spare -time work.

T. & C. RADIO COLLEGE

,- Post in unsealed envelope, id. postage....
To

Heath Bradley, T.C.R.C.,
Harland Road,
Southbourne, Bournemouth
:

R.

50,

ÑAME
ADDRESS

61(6, OSN7GT, EF50. EF54, EF55, RL37,
VUI11. VU133, U18, 5T4, 5R4GY, RL18,

all at. 76 each. 524, 6K7GT,
6J7GT, ML4, 12SR7, 12,SJ7, 12SK7,
6SA7GT, 6SL7GT, 8SK7, 68J7, 6C6,
6V6G, or GT. 7C7, 7T4, 7136, 4C5, 1299A,
902, VP23, P2. 12A6, 8D2, 15102, EF36,
EF39, EBC33, EK32, EL32, 6X5GT, 2X2,
6A07, 6N7. 79, 9003, IN5GT, 6J5GT, 6C5,
KTW61, DH63, 955, TDD2A,- VP2B, U22,
EFO, 220SG, 21ODET.
all
at 6/6 each. Also 9002 andAC6'PEN,
1L145GT, 8 /6.
107, 7i -. 40I. 5' -. EA50, SP61, 954,'EB34,
at 3/6 each. DI Diode at 2/6 only. And
the midget range of 1.4 v. battery valves.
IT4 and 155, at 8/6 each. IRS and IS4.,
at 7'6. 3S4, at 9,- each. Most of these
valves are boxed:
6AG5,

PACKARD -BELL MICROPHONE
PRE - AMPLIFIER TYPE K. Complete with valves 6SL7GT and 28D7,
relay, etc., etc., for 28 volt, D.C. input.
In metal box. size 5in. x 4in. it 39ín.
Complete with leads, plugs, switch,
two 2 -way terminal blocks, and printed
instruction and circuit manual. In
original sealed carton.
Only 14/6.
SPECIAL VALUE IN MAINS
TRANSFORMERS.
Parmeko input
110/250 v. 250-0- 250, 90 mitt. 6.3 v. 3 a.,
5 v. 2 a,, half- shrouded drop- through
type.
Electrostatic screen. Price
15 /- only, plus 9d. post.
Limited

quantity.

VCR97.
Brand new, suspended in
wooden crate, 35' -, carriage paid.
MU-METAL Screen for above, few
only at 7'6 each.

8.3084 RECEIVER.

Incorporating
EF50, 2 EF54, 1 F.C52, 1 VU39A, 1- IIVR2,
EA50, plus 30 m'es. I.F. Strip. Guaranteed absolutely brand new in maker's
original packing case, 75/-. (Plus 10/carriage and packing.) This receiver
is ideal for conversion to vision receiver.
7
1

.Send stamp for

5

TF.

enrrent components list.

Harrow Road, London, W.2
PADdington 1003

9

0401

SMILIMINI11111111IV.

SMITH'S of EDGWARE ROAD,
friendly shop, for all radio components

w«

Come to

the

We stock everything the constructor needs -our 25 years'
experience of handling radio parts and accessories enables
useful
us to select the best of the regular lines and the more
items from the surplus markets in
Valves and CR Tubes
Loudspeakers and Phones
Cabinets and Cases
Transformers and Chokes
Capacitors and Resistors
Equipment
Test
Meters &
Coils and Formers
Pickups and Turntables
Plugs and Sockets
Dials
and
Switches
Aerials and Insulators
Metalwork and Bakelite
Motors and Generators
Tools
Books and
Wires and Cables
Valve Holders and Cans
Panel Lights and Fuses
Metal Rectifiers
Sleeving, Nuts and Bolts, Tags, Clips, Grommets and

all other bits and pieces.

NOTHING TOO LARGENOTHING
-

TOO SMALL

.

the parts specified
Everything you need under one roof-Including allEasybuilt
" Home.
"
' Viewmaster," " E.E." and
for the
Televisors, both London and Birmingham models.

constructor
Send for list of our

-"

Chokes

Electro- Voice " range of Transformers and
As good as the best, yet cost little more than the

cheapest "
!

"

(No general catalogue available.)

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

:

Paddington 5891

(Thursday, I o'clock)
Near Edgware Road Stations, Metropolitan and Bakerloo

Hours 9

till 6

All Parts in Stock for

youAL

"t1a
grAR

/

Basic Parts cost
laie than

\

a7
_C5

(`y:ß°;,9)

Full home

conituetor
design

.

'

`~
III

:-

EASY
ETAGES

'

'

R

PACK

f°'"

HAYNES

.

RADIO Ltd.,

FOR

"Practical Wireless"
E. E. TELEVISORS
Prompt Postal Service

Queensacay, Enfield,

Dllddlr"ex

ALUMINIUM, DURAL,
BRASS,

ROD,
3,000

COPPER,

BRONZE
BAR,

SHEET,
STRIP, WIRE

TUBE,

STANDARD STOCK SIZES

IN STOCK

Price Lists of specified and alternative components for P.W. and E.E. T.V. available

T. N. E. RADIO

J. T. FILMER

166a, ROOKERY ROAD,

MAYPOLE ESTATE, BEXLEY,
TEL. Bexleyheath 7267

21

WALTON'S OF
WOLVERHAMPTON
Have you received your

now ready.
Our New Year Bargain list isBargains.
This month we are specialiscopy ? If not you must miss
ing in units for stripping. Brief details below
Button
UNIT
stallationcontains aPortion5/- worth of parts, 6 6h Plus
postage.
7/6,
UNIT No. 2.- Similar to above, about 301- worth of parts,
:

plus 11- postage.
9d.
of No. 18 Walkie Talkie. 6f -, postage 501
UNIT No. 3. -TX Portion
Dynamotor and about UNIT No. 4.- U.S.A. Radar Unit with1/6.
worth of other parts, 18/6, postage
Our list shows many more at prices from 316.

WALTON'S WIRELESS STORES
Mail Orders
203, STAVELEY ROAD, WOLVERHAMPTON
:

:

48, STAFFORD STREET, WOLVERHAMPTON

y

fitting.

The new 32 page Second Ediof " Television Circuits " is
now available, post free, i /6. Cornpiled by our Technical Queries Section, this publication covers circuit problems
met with in correspondence.
You are invited to our Television Demonstrations which are given every Friday, 8 to
Io p.m. at our Enfield Factory.

FORMERS

Callers only

'

,

Suh¢t

P ush- pull 6Vbs.
G`PÓw

iRlion

VIEWIVMASTER AND

BIRMINGHAM,

aaw

-RADIOGRAM CHASSIS
16.2000..

` Isporc free

ELECTRONIC, VIEWMASTER
and EASILY-BUILT TELEVISOR
CHASSIS MADE TO ORDER
" P " COILS, BELL COILS
COIL
COILS,
WEARITE

HANDSWORTH,

Seven.'

FFOUR

TELEVISION
COMPONENTS
Till

RADIO AND TELEVISION
COMPONENTS

il
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KENT

No Quantity too small.

List on

H. ROLLET & Co.

Ltd.

Application.

Liverpool:
London:
6 Chesham Place, S.W.1. Kirkby Estate
SLOane 3463.

Simonswood

3271.

COVENTRY RADIO
The Component Specialists since 1925, offer from
stock a full range of Television Components for

ELECTRONIC
MASTER,
VIEW
ENGINEER, PRACTICAL TELEVISION and
the

other TELEVISORS. All items sold separately.
Send bd. in stamps for comprehensive Catalogue.
Satisfaction Guaranteed.
YOU CAN RELY ON

RADIO
COVENTRY
ROAD, LUTON, BEDS.
189,

DUNSTABLE

-

.
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UNDER/VIA TI1
B.B.C. AND THE FILMS
ADMINISTRATIVE executives of
the B.B.C. and the Film Industry have never been the best of
friends. In fact, for a long time they

have scarcely been on speaking
terms. Now and again this atmosphere of mutual suspicion has broken
out into open opposition, if not open
warfare.
There was the newsreel
squabble (which led up to the B.B.C.
starting its own newsreel), the battle
of the current film releases on TV
(which resulted in all but the oldest
cinema films being banned from TV),
and the interminable guerilla warfare
regarding artistes' credits (" by permission of the J. Arthur Rank
Organisation "). The future bristles
with problems of copyright, the
developing and printing (or not) of
TV newsreels on Sunday, and heavy
pressure from several trade unions
connected with films and the theatre.
At the moment, the B.B.C. is cleverly
boxing its way through a maze of
hazards from the leftand the right,
with both sides desperately endeavouring to guard their vested interests.

FILM AND TV CO- OPERATION

IT

is therefore highly

satisfactory
to find that in the engineering
side of both the B.B.C. and films,
matters are on a more friendly and
co-operative basis
basis, moreover, which may ripen into mutual
assistance.
The British Kinematograph Society recently invited leading B.B.C. TV engineers to the
reading of an important Paper on
" Economic Influence on Studio
Lighting," and encouraged them to
take part in the discussion which
followed the reading of the paper.
Collaboration between British film
and TV technicians is tending to
follow the line taken in America,
where the Society of Motion Picture
Engineers has changed its name to
the Society of Motion Picture and
Television Engineers, usually known
as the "S.M.P.T.E."
The British
Kinematograplt Society (B.K.S.),
however, is concentrating its television activities on technical production matters, and leaving the
specialist field of receiver and trans mitter design to the long -established
and go -ahead Television Society.
Production equipment covers a wide

-a

r

have been much publicised, but at
the same time there have also been
losses of personnel on the technical
and creative side.
This is unfortunate. All these resignations seem
to be the result of " growing pains "
of the young television side of the

By iconos
of apparatus which is common
to both film and TV studios, and
there are very many subjects which
can be beneficially explored as a
result of this new entente. An interesting pointer of things to come
can be seen in the proposed venue
of the " Studio Visit " of members of
the B.K.S., an annual affair which
was held last year at the Ealing
studios, and in 1949 at the A.B.P.C.
studios, Elstree. The B.B.C. have
invited the B.K.S. to visit the Lime
Grove television studios for their
1951 " Studio Visit " in May, and I
understand that it will be organised
in a manner appropriate for a body
of professional engineers and craftsmen, with a discussion for the
exchange of ideas to follow the trip
around the plant. Let us hope that
in the course of time the Big Executives will follow the example of their
respective engineers and bury the
range

hatchet.

B.B.C., chiefly arising from a sense
of frustration of effort caused by the
attitude of the parent body at
Broadcasting House. Teagyision is
now more than a lusty infant, and
many B.B.C. people feel that it will
not make real progress until it breaks
away on its own. But even if the
Television side was given its own
charter, it would still possess the
weaknesses which are inherent in the
parent body -the paralysing effect
of monopoly. Competition is required, and this could be provided
if two or three evenings a week were
made available for sponsored programmes.
Perhaps the Beveridge
Report will throw some light on this
subject.
Meantime the B.B.C. staff
not yet afflicted with " frustrationitis"
seem to be carrying on very well.

MONEY TALKS
HAVE formed the impression that

I1

-in

the B.B.C. boys are not overpaid
fact, many very responsible jobs

FRUSTRATIONS
requiring special qualifications are
RESIGNATIONS from the ad- paid at rates far below those of
ministrative side of television competitive industry. That is what
PROFESSOR

" Hic -Hello,

B.B.Shee

?

BOFFIN

Sheems to me you are slightly out
focush ! "

of hic

-
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B.B.C. engineers say,
On the other hand,
are looked upon by
as being more in the
Civil Service, with an
atmosphere of permanency unheard
of in the rough- and -tumble of the
entertainment business. Superannuation schemes, pensions and long
holidays, and liberal supplies of
committees, agendas and red -tape
support this point of view. Salaries
are therefore appropriately lower.
Nevertheless, various trade unions
are attempting to recruit members
of the Alexandra Palace and Lime
Grove studios, holding out rosy
promises of the results of negotiation
outside of the B.B.C. Staff Association. I must say that it would be a
great pity if outside trade unions got
any kind of control of B.B.C. staff
affairs, particularly in the case of one
union which is very politically conscious. and is virtually Communist
controlled. The remedy surely lies
in the B.B.C. reviewing its salary
rates and bringing them up to the
standard which would be paid if
television in Britain was competitive.
some of the
at any rate.
B.B.C. jobs
some people
lines of the

" ARTISTIC FREEDOM "
ARISING from the shelving of a
C.O.I. film, " Four Men in
Prison." there has been an outcry
in certain " artistic circles " about
the restrictions imposed upon producers, directors and writers working
under Government sponsorship. This
film has been held up by the Magis-

trates' Association on the grounds of
inaccuracy. Pleading for complete
freedom of expression, notwithstanding the existence of a definite " brief "
upon a subject to be filmed, John
Grierson said, " Does the piper
under these new conditions of
monopolistic Government censorship
-invariably call the tune to the
artist ; and may he at will breach
the implicit contract with the artist ? "

-

PROPAGANDA
ALL fair-minded viewers and cinemagoers will sympathise with
Mr. Griersort s plea. But the fact
must be faced that at the present
time some of these artistic geniuses
may have a private axe to grind, an
ulterior motive, or even a foreign
government to serve, though I am
sure that this does not apply in the
case of " Four Men in Prison." It
is obvious that the B.B.C. has become
much more careful in these matters
than the . C.O.I. ; and individuals
with crack -pot or cranky ideas are
much less encouraged than heretofore. Just think what might happen

if some of these long- haired " intellectuals " were given a free hand.
Most of them, like the man who made
the prison film, might be harmless
enough. But the Gilbertian situation
could arise of good British public
money being used to pay for Communist propaganda on film or
television. I am not referring to the
type of propaganda heard on the
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W. H. Berry, the veteran comic of so

many musical comedies at the
Adelphi Theatre, would have scored
a big hit with his well -timed clowning
and his inevitable collection of
comedy stage " props." So would
Billy Merson, the Brothers Egbert
and Wilkie Bard, whose antics in
pantomime convulsed audiences all
over the country for many years.
The Crazy Gang, with Bud Flanagan,
Naughton and Gold, and Nervo and
Knox, are not seen at all on television, for contractual reasons, but
there is a big opening for the crazy
type of low comedy on TV. Richard
Hearne, however, is occasionally
seen in good burlesque sketches, and
with a company of comics and
stooges could build up a new
tradition of TV slapstick comedy.
Everyone wants a good laugh these
days -not the gentle chuckle aròused
by polite comedy-but the so- called
belly- laughs " which are the special
province of the low comedians of the
music halls.

from
English- spoken broadcasts
Moscow or Warsaw, where potential
loaded
Lord Haw -Haws speak poisonwords with honeyed British accents.
These broadcasts fool nobody.
Foreign interests are better served
by undermining the confidence of the
people in the British way of life, our
institutions, our laws and our
industry, by the clever shaping of
documentary subjects on film or
television, to serve this purpose.
Such a possibility cannot be disIt is obvious that the
regarded.
B.B.C. is alive to it-for which we
Very careful
must be thankful.
checks should be made on the bona
fides of producers of documentary
subjects whose " briefs " concern THE COMICS' GRAVEYARD ?
controversial subjects. B.B.C. and
OF course, music hall comedians
C.O.I. please note !
miss the audience reaction to
which they time their " business "
TV MUSICAL COMEDY
and " gags." And the invited audiPANTOMIME and musical comedy ence so often sounds like a claque,
do not seem to be a strong suit dutifully laughing and applauding at
One well at the Alexandra Palace, or at Lime appropriate moments.
Grove, now increasingly used. The known comedian confessed to me
much heralded pantomime " Cinder- that he was frightened to death by
ella " proved to be under -rehearsed the TV camera and the tension in the
and with poor comedy material. television studios. " " It reminds me
This was a great pity, because Jack of giving an audition to a hard -boiled
Hulbert usually comes over TV very manager in an empty theatre," he
It seems to me that when said. " There he is, seated in the
well.
tackling this type of production - front row of the stalls-and he seems
more care should be taken with the to be saying, ` Now then, Mr. Comic,
The biggest
Pantomime and musical make one laugh'."
casting.
comedy have many things in com- problem the producer of TV low
is
to build up the atmomon ; the basic plot may be slight comedy has
and the situations familiar, but there sphere which inspires these gifted
is always opportunity for the comics clowns to give of their best. I think
to get to work with their own that an audience is essential, even
particular material-and this is not for musical comedy, but it is impornecessarily verbal. Leslie Henson, tant that the audience should be
TV's most successful musical comedy given its head. Given the atmosphere
comedian, scored a record number of and the right mood, low comedy will
laughs in " Bob's Your Uncle," but televise well and delight viewers.
these arose not particularly from the
lines of dialogue but from his 5-CHANNEL RECEIVERS
inimitable delivery of them -and
AT least one manufacturer is now
from his wonderful clowning. The
producing a television receiver
TV audience, fed regularly with in which a special selector device is
smart, slick review material, finds fitted to enable the receiver to be
the going hard when sitting through tuned to any one of the British
an hour or so of material of the well - television channels. The use of the
tried " corny " variety.
superhet principle, with a specially
designed frequency changer, simpl
SLAPSTICK ON TV
fies the arrangement and it is thus
SOME of the comedians of the past unnecessary to make different rewould have revelled in television. ceivers for each station.
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Practical Television Classifiéd Advertisements

R.F. UNITS, type .,4. 15/- ea.: 24 mod.

27,12/6, all with valves and in goad
condition. Type L Indicator Units
with VCR97. EF50s. etc., brand new
and boxed, £4 plus 10 /- carr. ARA/2
Midget Receivers with 3X6AK5, 7X
9001, EBC33 and 12A6, new and unused, ideal for medium wave car
radios, £3/191- ea. Mallory 12V 150V
60 ma Vibrator Packs, complete and
tested, O.K., 9/6 ea. Moving Coil
Mikes. 10/6, Earpieces. 4/8. Balanced
Reed Type Phones, O.K. for crystal,
4/6 pr.
IN21 Crystal Diodes, 3/6.
100K Long Spindle VCs, morganite,
2/6.
H.R.O. Receivers, £11/101-;
S27, £20. AR88D, new, unused, £50.
No. 19 Power Units, tested, £1;
slightly damaged. 15/ -, Meters, 2 ;in.

flush, 0 -20v 0 -40v 0 -20a 0 -50a, 5/ -;
0 -5ina. 7/6, 3in. flush, 0- 100ma, 10/6.
STC Rectifiers, 230v 1;-a. 21/ -; 230v
60ma. 3/9; 12v la. 9/6. Bulgin Panel
Lamps, 2/9.
Vitavox 20w Pressure
Units. £3. .0003 2G VCs. 3/9. Tubular Condensers, assorted, 2/- doz.,
18/. gross.
Resistors. 8/6 per 100.
Rev Indicators, 99 and tenths 2/9,
999 and tenths 3/9. Throat Mikes,
5/- pr. Yaxley Type Switch, 1 pole
9 pos, 1/9; 6 pole 11 pos. 6/6. Valves
6AK5. 10/ -, 9001 7/6, 956 6/
VP41
7/6, EF50 7/6, EBC33, EF39, EF36 5/-,
VÚ39 7/6. See our list for others.
Interested in Optics ? Get our new
booklet, price 2/6 ea. S.A.E. please
for lists.
H. ENGLISH, Rayleigh
Rd.. Hutton. Essex.
VALVES, guaranteed and boxed
6J6, ECC32, 8/6; 6K8, 8/ -; 12K8,

,

:

:

50L6, 25L6, 25A6, 6Q7, 807, EF55,
HVR2A, HL133DD, 6A8, 716; U14, 7 /
IRS, 1T4, 1S5. 1S4, 3Q5, 6 /9; 6K7, 6V6,

;

5Z4, 6AC7. 80. 6B8, VR53, 6/6; VR55,
6J7, VR9I, 6/ -; VR136, VR56, 5/6;
VR65, 4/6; 65A, 4/ -; VR92 , 2/8. Sin.

L.S. 9/6, 61in. 10/6, 8in. 11/9. Phones
from 2/6. 0 -500 Micro Ammeter, 5/6.
Solder. 3/3 4lb. 80 ohms, Co-ax. 9d.
yd. Send 1d. stamp lists. TRS. 71.
Meadvale Rd., E. Croydon.
(Tel.:
THO 1665.)
TELEVISION,
Radio Amplifiers.Repairs, rebuilds, modifications or
built to order, home -built equipment
adjusted. aligned and tested.
Despatch with full instructions for quotation without obligation. No ex -Oavt.
equipment accepted.
BERNARDS,
Radio Engineers; 12, Chelverton Rd.,
Putney, London, S.W.15. (Putney
7538.)

Hain, 'Transformers

it; HT-DROP
THROUGH
AS
4,

I.

ILLUSTRATED.
Two Types Only.

Guaranteed.

No. 1 : 250-0-250v.. 80
mA., 0- 4- 6.3v., 5 amp,.
0- 4 -5v., 2 amp. No. 2

Same, but 350v. Both
14.6, post 1/- for 1 to 3

8,

HILLFIELDS RADIO.

Burnham Road
Whitley, Coventry

NOW AVAILABLE

GERMANIUM

CRYSTAL DIODES

er.

LATEST AND SMALLEST
SUPREME CRYSTAL DETECTOR
MIDGET SIZE 5116in. x 3116in. Wire
ends for easy fixing. 416 each. Post. 2.1d.
Technical details and selected types

available.

Send stamp

COPPER

for comprehensive lists.

INSTRUMENT

WIRE.

Every gauge 1448 s.w.g. in stock.

B.A. SCREWS, NUTS, WASHERS,
INSULATED PANELS, RODS, TUBES.
Trade supplied.

POST RADIO SUPPLIES
33, Bourne Gardens, London, E.4.

RATES : 3/- per line or part
thereof, average five words to line,
minimum 2 lines. Box No. 6d.. extra.
Advertisements must be prepaid
and addressed to Advertisement
Manager,
Practical Television,"
Tower House, Southampton St.,
Strand, London, 1V.C.2.
SUPERHET £5, complete with cab 'net, all valves, etc.. 3 WB AC /DC;
can be made by all with our concise
nstructions; all parts in stock. Send
tamp for further particulars. Other
bargains include
P " Coils, complete range, 2/3 each; 3 WB 465 Kc
Coil Pack Kit. 9/6; .01 mfd 1.000V.
2/9 doz.; .1 mfd 500v, 3/- doz.; large
assortment of ex-Govt. Valves at
lowest prices; assorted Eyelets, 1/gross; Sleeving, 6d. doz. yds.; 465Kc
IFT's. 6/- pr.; Knobs, 2d.; Mic.

Trans., 6d. All items plus post and
packing. Send for latest " cheapest
list in England."
SUSSEX ELECTRONICS, LTD. (W.), Princes St.,
Brighton.

1.

VALVES,
new /boxed, SP41. SP61,
6J5. 6H6. 6SH7. 3/9 each; 6V6, 6Q7,
EB33C. EF39, EL32, 5Z4, 6N7, 6F6,
12A6. 65K7. 6SG7, 6/6 each; EL33,
6L6. 5U4. 6K8. 12Q7, 12K7, APV4, 80.
EB91, 9/- each. Co -ax Cable, 80
ohms, 10/- doz. yards. Lightweight
non -mag. P.M. Speakers, 5in. 12/9,
bin. 12/6, 8in. 14/6, loin. 17/6.
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METALWORK, your enquiries invited
for chassis,. cabinets, etc.. to your
own specification; wrinkle and plain
staved finishes available. E. J.
PHILPOTTS METALWORKS, LTD.,
Chapman St., Loughborough.
"PERSPEX " Black Screen Filters,
9in. x 12in. 7/3, 12ín. x 12in. 9/ -, 12in.
x 15in. 12/ -, 18in. x 15in. 18/ -. Post
free. NEWING & CO., 96, Grove
Vale. S.E.22.
New Cross 3134.1

EDUCATIONAL

"TELEVISION."-The only school
to
training in television. Postal course
prospectus.
Secretary,
GOTHIC
TELEVISION SCHOOL, 13, North
in Great Britain devoted solely

Avenue. London, W.13.
E

M

I

JOB OR HOBBY.-Whichever it is in
Radio or Television we can help you.
Backed by the great E.M.I. organisation we can offer the most authoritative
and up -to- the -minute Home
Study courses in Radio, Television
and Electronics. Free Brochure from
E.M.I. INSTITUTES, Dept. A.T.11. I0,
Pembridge Square, London, W.2.
(Bayswater 5131/2.)
TELEVISION Servicing and Theoreti-

cal Ipostal) Courses at extremely
moderate fees- are available from the
Institute of Practical Radio Engineers, either for study or as reading
matter only. Syllabus post free from
the Secretary, I.P.R.E., 20, Fairfield
Road, London, N.8.
MERCHANT NAVY and Air Radio.
Day, Evening and " Radiocerts
Postal
Instruction.
Apply,
The
Radio
Officer,
THE
WIRELESS
SCHOOL,
21.
Manor
Gardens,

Matching Trans.,
3/9.
Volume
Controls. long spindle, 10k to 2 meg.,
2/6.
W /switch, 3/9.
Condensers,
fresh stock, 8/450v., 2/6, 8 x 8 3/3.
8 x 16 3/9, 16 x 16 4/3; all types in
stock. Resistors, #, I Watt, 4d.,
1 watt 7d.
Ampllon 10 -range AC /DC
Meter. 77/6. 0 -500 Microamp Meter,
ARC. 3694.1
6/6. Detailed list available. RADIO Holloway, N.7.
UNLIMITED, Elm Rd., London, E.17.
TELEVISION. The " Practical Wireless " pattern Generator assembled,
" VIEWMASTER " VALVES, complete
complete with valve, £61101 - BEL,
to specification, all guaranteed brand
Marlborough Yard, Archway, L,ondon,
new and boxed, comprising 5 EF50,
N.19. (ARC. 5078.)
2 6K25, 2 KT61, 1 6P28, 1 EBC33,
I EB91, set of 12 97/-.
VIEWMASTER
New, boxed
and EE Televisors..
EF50 (VR91) 7/- each, 6AL5- IEB91)
All parts in stock. Model on show.
7/ -, 6AM6 (EF91) 9 / -, EY51 18/6, PL38
H.G. RADIO. 1350. Stratford Rd.,
18/6.
Miniature all dry battery Birmingham, 28. (SPR. 2369.)
types, 354, 155, 1T4, 1R5, 6/6 each,
Pre -Amplifier de Luxe. consisting,
set of 4 25/-, EBC33, EF39, 6V6G,
of power pack and two R.F:s. Built'
6X5G, 5/6 each, CCH35 7/9 each.
Condensers, 32mfd 350v small can
up and enclosed in case.
16.19.6,
type, new stock, 3/3 each. C.W.O. earr, paid.
Post paid 20/-. READERS RADIO, Pre-Amplifier
Transformer.
Prim.
24. Colberg Place, Stamford Hill,
200/250 v. Sec. 230 v. at 30 mA.
London, N.16.
-'
"PERSONAL PORTABLES," the best 6.3 v. at 1.5/2 amps 19/6.
seller by Mr. Bradley, is now in its F35X. ( 350 -0-350 v. at 250 mA.,
second edition.
New print, new
6.3 v. 6 amps. 4 v. 8 amps. 4 v. "3 amps.
cover, and right up to date with its
full data on 5 loud- speaker type 0 -2 -6.3 v. 2 amps. Fully shrouded.'
midget sets. T.R.F. and superhet. 59/6.
Still only 2/8 post free. " A Portable FS160X.
350 -0-350
Televisor,' too, is remarkable value 6.3 v. 6 amps. 6.3 v. 3 v. 160 mA.'
amps. 5 v. 3
for 3/2 post free. The first and only
Fully shrouded, 37/6.
book of its kind, it gives the full amps.
data on building a little suitcase TV FS43X. 425 -0-425 v. 250 m /A. 6.3 v.
set, using either a 3in. or a bin. tube.
6 amps. 6.3 v.
amps. 5 v. 3 amps.
Complete with sound channel and Fully shrouded,6 57/6.
power supplies, of course, and easy
FS50. 450-0 -450 v. 250 mA. 6.3 v.
on valves (all cut price types). Both
books from BRADBROOKS, Sennen, 4 amps. C.T. 6.3 v. 2 amps.' C.T.
Penzance. Cornwall.
5 v. 3 amps. Fully shrouded, 62/6.
PRACTICAL TELEVISION RECEIVER, F36. 250-0-250 v. 100 n1A. 6.3 v. C.T.
Aladdin Formers 10d. each; Tag 6 amps. 5 v. 3 amps.
Half shrouded,
Ring 24d.; Set of Coils, London or
25/9.
Birmingham, 16/6;
Chassis 70/ -;
Mains Transformer 350- 0-350v 250ma,
FS150. 350-0 -350 v. 150 mA. 6.3 v.
5v 2a, 6.3v 4a, 6.3v 4a, 68/6. S.A.E.
2 amps.
C.T. 6.3 v. 2 amps. C.T.
list. R. F. SHILTON,.19, Clarendon 5 v. 3 amps.
Fully shrouded, 28/9.
Road. Salisbury, Wilts.
EHT
1.
1000
v. 5 m /a, 2-0-2 v. 2
TELEVISION AERIAL COMPONENTS.
amps. 4 v. L1 amp. 35/-.
Alloy Tube drawn in A.W.10.C. ;
Mast -head Brackets alloy and wood EHT 75.
1750 v. 5 m /a. 2-0-2 v. 2
masts, Chimney Brackets, Corner amps. 4 v. 1.1 amp. 37/6.
Plates and Lashing Cable, J. 'Strainer EHT 25.
2500
v. 5 m /a, 2 -0-2 v. 2
Bolts,
U
Bolts,
etc.
WALTER
amp. 4 v. 1.1 amp. 45/ -.
CRANE. Electrical Engineers, Wakefield. (Telephone: 2172.)
The above have inputs of 200/250 v.
RADIO AND TELEVISION TESTERS
required. male or female; 44 -hour
week, good wages and working conditions. Apply to Personnel Manager.
676, Great Horton Road, Bradford,
PETO SCOTT ELECTRICAL INSTRUYorks.
MENTS, LTD., Addlestone Rd., Weybridge, Surrey.
Tel. : Bradford 71916.
I

-

-
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H. ASHWORTH
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Correspondence
The Editor does not necessarily agree with the opinions expressed
by his correspondents. All letters must be accompanied by the
name and address of the sender (not necessarily for publication).

USING THE VCR97
is some time now since the subject of the
SIR,
above was discussed in your correspondence
columns, but I think my experience in this connection
wilt still prove of interest to those who may not have yet
achieved satisfactory results with their equipment.
I refer specifically to the lack of interlace, or pairing,
that occurs so commonly, sometimes unsuspected, as in
the case of your correspondent who complained of
gaps between the lines." That the fly -back lines, visible
on increasing the contrast, are observed to interlace
correctly is no proof that the picture itself is also interlacing if a Transitron /Miller oscillator is used, as this
type of oscillator is capable of being triggered both on
fly -back and on commencement of scan, and it is necessary to be more than ordinarily careful to avoid unwanted
coupling from the line time -base.
The usual two -valve paraphase frame time -base is,
therefore, not permissible owing to the capacitive coupling
in the VCR97 and associated leads. The remedy I
adopted is to feed the saw-tooth output of the oscillator
valve in seesaw paraphase to one half of a 6SN7, which
is itself similarly coupled to its other half, the output to
the deflector plates being taken from the anodes of the
6SN7. (Amplitude control can conveniently be incorporated in the first coupling by making the point of
balance of the seesaw arms variable with a suitable
The heavy negative feedback
value potentiometer.)
thus employed is sufficient to correct valve non -linearity.
With 2.5 kV. E.H.T. and'only 430 v. to time-base amplitude is sufficient to over -scan the tube in the Y direction
and a still adequate scan in the less sensitive X direction.
I use 100 k0 anode loads and a 2 k0 unbypassed common cathode resistor.
In addition for full reliability of interlace I recommend
that synchronisation should be applied to the frame
oscillator in the form of steep -sided pulses, using the
principle described by W. T. Cocking in "Television
Receiver Servicing," p.268 (2nd edition). I use the followNegative ing circuit which gives splendid results.
going sync. pulses at the anode of the pentode sync.
separator are differentiated by a condenser and resistor of
time- constant .04 millisecs., say, 200 pF. and 200 k0,
and applied to the grid of a second pentode lidfiter
biased to cut -off. Its cathode is fed from a potentiometer network across the H.T. supply so that it is normally about 70 v. positive. The screen is also fed from
the network from a point about 140 v. higher and both
are decoupled to chassis with .1 pF. With an anode
load of 27 k0 steep -sided frame pulses appear at the
anode and are applied through a small condenser (less
than 100 pF) to a tapping on the suppressor-leak of the

-It

Miller oscillator.
I hope this information will

be of use to those who,
like me, are restricted by the purse to the humble
VCR97. -PHILIP H. MORRIS (Paddington, W.9).

VCR140
SIR, -The whole snag with the VCR140 for T.V. is
its long afterglow.
I tried using one in a home -built televisor with both

full and reduced E.H.T., but have not found it
satisfactory.
A good picture is obtained on the back of the screen
in blue. A picture of a stationary object (e.g., Test Card)
appears on the front of the tube in a yellowish- brown.
This colour would be quite tolerable, but when the picture
changes the last object still shows (due to afterglow)
on the new picture and in moving shots highlights show
through in blue. Also considerable detail is lost. This
may easily be confirmed by inspecting the picture on the
front and back of the screen.
In my opinion the tube is not suitable for T.V.D. R. ELDERKIN (Lydd).
the

SIR, -One

of the firms which advertise the VCR140
C.R.T. has informed me, in answer to my inquiries,
that this tube gives a reasonably good picture but cannot
compare with the standard type TV tube, due to its
persistence. I should also like to hear from any readers
who have used the tube-results, operating data, etc.
As Mr. Sunman said last month the price makes it a
most attractive proposition !
As I live in the fringe or outer fringe area, I have
followed with the greatest interest the animated discussion between Messrs. Thomasson and West over
the Cascode pre -amplifier. May I hope that the outcome of it all will be a modified circuit diagram and /or
an article on the construction of such a pre -amplifier?

--J.

B. BROLLY (Southampton).

SERVICING

-I

SIR,
have been interested in the recent series on
servicing, but would like to point out for the benefit
of others that things are not always what they seem.
Although, as pointed out in the article, most symptoms
indicate the source of a fault the location of the item
responsible may be a very long and tiresome business.
For instance, I recently had a set in which a fault indicated
that the video stage was causing the trouble. Every
component associated with the stage, including a substitute valve, was tried but with no improvement. An
examination of the circuit showed that the interference
suppressing valve was fed in such a way that a faulty
condenser in the lead from the last R.F. stage resulted in a
bias being applied to the suppressor, which in turn shortcircuited the R.F. of the video stage. So a careful study
of the circuit is always desirable when a fault has been
located, and I have found that it is usually the unexpected
LowrHgR (Hampstead).
which is responsible.

-H.

TEST SIGNALS

made
-I haveresults
with

receiver and am fairly satisfied
but I have a complaint to make
against the B.B.C. I am out at the office all the week
and never get a chance to see the Test Card. When
adjusting the receiver on pictures I find that changes of
scene are usually accompanied by changes of camera
and there seems to be no two cameras at A.P. which
give the same, results. Thus I get a good picture of the
announcer and then on, say, comes the first act and it's
all fuzzy. I then start to tinker with trimmers, only to
find that I cannot improve things. Why cannot we have
a steady signal for test, such as the Test Card, sometime
during the week -end (after lunch -time on Saturday) ?G. BINGLEY (Maidstone).
[We have asked the B.B.C. to consider the question of
Test Card "C" transmissions for the benefit of amateur

SIR,

the

a
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constructors, but they say they have no spare cameras.
or telecine equipment available outside the present periods
of use. They will keep the matter before them, however,
and when additional equipment is available may do something to help the constructor. -Ed.]

AUTOMATIC GAIN CONTROL
SIR, -Have any of your. readers experimented with
A.G.C. which seems to find much popularity in

America. Amongst other defects this scheme is also
supposed to suppress aeroplane flutter and is claimed
to be better than the A.C. /D.C. network feeding the
tube. It may be, of course, that their system of horizontal polarisation may enter into this, but as I have
at the moment only a commercial receiver with which
I do not wish to tamper, I should like to know something of these other schemes .for the time when I start
experimenting.
READ (S.W.8).

-J.

VIDEO STAGES
quite a lot of time lately
with video stages and should like to pass on some of
My findings to others who find so much interest in trying
out new ideas. After trying parallel and push -pull
pentodes, tetrodes and triodes, I have found best results
to be obtained with an American 6AG7, a very highstópe.valve. I am using an anode load of only 1,500 ohms,
300 volts on the anode, 150 volts on screen, 150 ohms
unhypassed bias resistor and no correction chokes of
any kind. The drive for the tube which is cathodeSIR,

-I have been spending

Facts
Licences

1,300
45,500
93,000
240,000
511,000
555,000.

:-

Estimated numbers up to April, 1953 are
April, 1951 ..
..
..
.. 600,000
April, 1952 ..
..
.. 1,025,000
April, 1953 ..
..
..
.. 1,575,000
Finance
Actual expenditure on television in the past three
years and estimated expenditure during the current
year are as follows
Revenue
Capital
Expenditure Expenditure
Total
1947 -48
.. £648,000
£74,000
£722,000
..
1948 -49
£786,000
£283,000
£1,069,000
1949-50
.. £1,070,000
£914,000 £1,984,000
1950-51
.. £1,500,000 £1,202,000 £2,702,000

:-

(estimated)

Coverage
The timetable for the erection of television stations
provides for a service to be available to approximately
85 per cent. of the population, i.e., 401 million, by 1954,
the dates being

:-

IMPROVING VIDEO L.F. RESPONSE

SIR, -You publish this month (January) an article
by D. Cave under the above title. If any L.F.
deficiency lies in the vision side of a receiver the fault
is not likely to be inadequate time -constant of the video

R.C. coupling where D.C. restoration is incorporated.
In such a circuit the time-constant of the R.C. coupling
need be no longer than will cause a negligible voltage
drop over the duration of one line scan. Therefore
50 pF in conjunction with 1 megohm will produce less
than 2 per cent. distortion, and the usual value of
.1 14F and 1 megohm is 2,000 times better than this !
Experiment confirms that a .001 pF condensor with 1
megohm is more than adequate.
However, the principle applied to a video coupling
without D.C. restoration, an oscilloscope amplifier, or
even an audio stage, would no doubt work admirably.
-P. H. MORRIS (W.9).

and Figures

THE following data shows how the present Television
Service has grown, and gives some future
statistics.

Numbers up to the present are
June, 1946 ..
March, 1948
December, 1948
December, 1949
..
October, 1950
..
..
-December, 1950
.. (approx.)
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modulated is taken straight off the video anode and the
tube is, of course, supplied by an isolated heater winding.
There is a difference about the picture obtained by this
stage which is quite noticeable, but I can't describe it.
Apart from the definition all edges are very sharp, due, I
think, to cutting all time -lagging items out of the circuit.
Can other readers give the results of their experiments in
obtaining sharper and " cleaner " pictures, especially
so far as concerns the smear which is generally found on
the side of dark objects (see the rectangle at the top cf
the Test Card ? -L. WALDE (N.W.9).

Date of Power Population
Completion kw.
Served

Holme Moss (North of
England)
.. Mid 1951
Kirk O'Shotts (Central
Scotland)
.. End 1951
Bristol Channel (Wales and
West of England)
.. Mid 1952
Newcastle ..
1952
Southampton
1952
Belfast
..
1953
Aberdeen ..
1953
Plymouth ..
1954
Alexandra Palace ..
Opened 1946
Sutton Coldfield, Opened Dec. 1949

Total

35

11

million

50

31

million

50

31 million

5
5
5
5

2,1
1

1
1
1

5

17
35

..

12

6

million
million
million
million
million
million
million

401 million

Sutton Coldfield is the most powerful television station
yet constructed anywhere in the world.
Equipment
The following table will show how the main items of
equipment have been introduced into the Service
Studio and O.B. Equipment (Ful/y Operational Units only)
July March Dec. Mid

:-

Studio Camera Channels
(excluding telecine)
..
Telecine Machines ..
Telefilm Recording Machines
O.B. Units (each with 3
active camera channels)..
O.R. Radio Link Equipments
(Vision) ..
.,
..

1946

1948

1950

1951

6

6

14

2

2

7

14
10

2

2

- 2

2

3

5

2

2

2

6

Designed for operating voltages of 200 to 240 v.,
40 to 100 cycles, it measures 6in. x 9in. x 5in. overall.

TIRADE

TOPIC

Peak -to -peak Millivolter
THERE are many operations in laboratory, workshop and field in which a calibrated source of
voltage is desirable. The characteristics required in
such an application may be summarised briefly as
follows

:-

reasonably low voltage should be obtainable.
The voltage should be known to within 1 per cent.
The source impedance should be so low that no
circuit normally met with will cause a shunt loss
exceeding 1 per cent.
4. A sufficiently high voltage for direct calibration of
cathode-ray oscilloscope tubes should be available.
5. The output should be balanced or unbalanced at
1.

February,' 1951
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A

2.
3.

will.

Provision should be made for the use of A.C.
mains voltage or external oscillator tone.
7. The readings should be made by a circuit which
responds to peak-to -peak voltage rather than R.M.S.
volts.
8. The source should be adequately screened.
All the above -mentioned requirements are covered by
the B.E.L.millivolter, illustrated below.
6.

The meter is a On. diameter moving -coil mirrorscale with knife -edge pointer, scaled 0 -100 and 0 -32,
connected in a special peak -to -peak circuit.
The ranges covered are as follows :
Step
Full scale deflection Source Impedence
1
1
m.V.
1.2 ohms
1.2
2
3.2 m.V.
1.2
1.2
3
10 m.V.
1.2
1.2 17
4
32 m.V.
1.2
"1.2 17
5
100 m.V.
1.2
1.2 17
6
320 m.V.
1.2
1.2
7
1
volt
4.62
4.62
8
3.2 volts
15.42
15.42 Pt

-0--0--0--0--0--

-0-0-0-

9
10

10

100

50
500

-0--

fop

50

-0-500

11
31

The price is £18.10s.
British Electronic Industries, 28, Upper Richmond Road.
Putney,

Rainbow Pre -amplifier
THIS unit has a built-in power supply using Westinghouse rectifier and may be used with A.C. /D.C.
receivers as well as A.C. -only models.
The amplifier valve is a Mullard EF91 and gives
excellent signal -to- valve -noise ratio.
The staggered input and output transformers are
iron cored and well damped to preserve as far as possible

the overall response.
Seventy-five ohms balanced, as well as coaxial input
and output connections are provided, the coaxial being
of the Belling Lee type as used on many commercial
receivers.
-The amplifier is contained in a black crackle finished
steel case, measuring 81in. x 44in. x 2kin., and may be
mounted directly on the back of most receivers.
The price is £5 17s. 6d.
Rainbow Radio Manufacturing Co. Ltd.,
Mincing Lane and Mill Lane, Blackburn, Lancs.

Change of Address
QUSSEX Electronics Ltd. have taken much larger
premises and have moved from the Riley Road
address to the address below. The telephone number
remains Brighton 24446.
Princes Works, 10, Princes Street, Brighton, 1.

" Television Circuits "
THE second edition of this handy book is now available, and in addition to those circuit arrangements
dealt with in the first edition there are some new ones.
A new sync separator is described, with grid modulated
tube, as well as a new line time -base which incorporates
an output transformer. Whilst the book does not deal
with the theory of operation it gives circuits and lists
of components for everything needed to make up a
complete television receiver capable of the highest
picture quality, and which includes, of course, the Haynes
products. The book costs Is. 6d., post free, from :
The Millivolter referred to above.

Haynes Radio Ltd., Queensway, Enfield, Middlesex,

Tower House. Southampton Street, Strand, London, W.C.$ and
Published on the 22nd of each month by GEORGE NEWNES, LIMITED.London.
W.10.
Sole Agents for Australia and New Zealand :
printed in England by W. SPEAIGHT & SONS. LTD., Exmoor Street,
CENTRAL NEWS AGENCY, LTD. Subscription rate including postage, for
GORDON & GOTCH (A/sia). LTD. South Africa
13s.).
Registered
at
the General Post Office for the Canadian Magazine Post.
6d.
(Canada
Inland and Abroad 135.
one year
:

:
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DEFINITELY THE CHEAPEST
RADIO SHOP IN TOWN

THE

BRITISH NATIONAL
RADIO SCHOOL

Peen60ola. or 12in.,
1622 -61.6, 816: 250 Ni A t 'hui.es,
8/120 Mi:4 6'hokes, 8/6 ; 9003 Vatces
101E.S.32 .2 6.3 volt, 6;4/M.L.}
Output triode .1v.. 4/- IS4 1.4v. Output; IWALKIE
1

:

:

;

TALKIE RECEIVER and
TRANSMITTER.
E.F.50. New. Boxed. 7 /6.
Complete.
Type
Filament Transformers, 6.3 volt 1.5,MR:es. 38 Mk. 2, in perfect order. With 4 ARP12,
6/6: 6.3 volt '1 arias 111- : 230 volt Fan
ATP4 Valves,
pair Throat Mikes.
Motors, ,16,-. 12 volt Atnp, Unit; 20/-.
pair of Headphones and Aerial nr metal
-Amid Testers in bakellte case din. y t,in. s
With Wiring diagram.
610. Calibrated O to 1 ohm. A very fine move- cabinet.
Less
;

8/-

ESTD. 1940

;

1

I

ment can be extended to make a very fine
all range test meter. Price, 12/8, 100 MLA
Meter llin, scale 2in, diameter square face,
4/ -. A very useful test meter 3in. scale with
:lead
and test prod, calibrated to 0, to 3
volt and 0 to 30 volt centre zero. 101-. A/C
Voltmeter. Calibrated, 0 to 150 volt, 2in.
scale 21in. diameter, 718. A.C. Voltmeter
tncalibrated 2110, scale 3in. diameter: 716.
Galvanometer centre zero calibrated 0
to 5 M'A D.C. Res. 1,000 ohms, 21'-n. scale
211n. diameter. 716.
32 mid. 500 volt condensers 41ín. x 2±n. with
mounting clip, 5/ -.
9'd x 32 mfd. 450 volt,. 3ín- z lin.. 7 6.
T.C.C. 16 rafts 3511 volt 21in. x lin., 2.6
500 mfd. 12 volt, 1310. x 3in.. 3,' -,
Silo mid. 6 volt 2450. x lin., 2;6.
25 mid_ 2,5 volt. metal, 1 /-.
1 mid, 450 volt at 3/- per dozen.
2 Meg pots with. switch double pole
... 4/9
3'
single
...4/9
l _

-

..

148

..

2/-

most other sizes in stock at very
low prices. Output transformers to match
6V8. etc.. 3.6.
5 Valve A.C. Radio, gram. Chassis complete
with 8Lt. Speaker made by Pilot, Radio,
We have

12.8.

assis 1210: r 44/ío. x 2in., 2/6.
Superhet Chassis'leln. s Sin. x 3130., 2/9.
Tube 33aunting Supports ready cut and
drilled, 16 each;.
.3 art/P.. Di °peers. 6 tappings :c3:3, :",,Ong
feet, 3.6.

$ULIßAS
..,,.a,?7_

a

L
IDOR

LONDON.

Ve

2.

batteries.

£41216.

CONDITION.

Carriage

NEW

Paid.

ANOTHER ASTOUNDING OFFER
5 -VALVE RECEIVER.
tong

PHILCO

and Medium Wavebands. A.C. or A.C./D.C.,
2001250 volt mains energised Speaker in

Now in our eleventh your and

Still-

cabinet; slightly
soiled, 90t-,
plus 716 carriage and packing.
MICRO AMMETERS, 2in. Pond. mount ing, 0.50. 4716.

VOLTMETERS,

centre

zero

B.N.R.S.

NO

Walnut

STUDENT

HAS EVER FAILED
To pass his examination(s) after

reading,

completing our appropriate study
course ! Alt courses are' by post
volts 21 amp hours or
and our syllabus includes C. & G.,
41 x 1t, fiat, 616.
EX-ADMIRALTY DOUBLE TWIN Brit.I.R.E. & P.M.G.
examinations,
SLIDING and TAPPED RESISTANCES.
0 -2 amps 2,000 ohms, in metal cabinets, 1716.
Radio, Radar, Television, , Maths.
INFRA RED PHOTO ELECTRIC
0-3 0-30 D.C.,

1716.

NEW NIFE ACCUMULATORS,

2.5
8 hours. Size 3 x

CELLS. Image glass Converters, 50 -IOOv.
Suitable for all kinds of purposes, 101,
PHOTO ELECTRIC CELLS, Type
GSI6. These cells are the gas- filled type
with Caesium Cathode made by Cinte?
Minimum s nativity. 100 5A. I. Lumen,
working voltage 100 D.C. or Peak A.C.
Projected Cathode area
16
S.G.C.M.
Suitable for 16 mm. Home Ciresna Talkie
Equipment. Suitable for all kinds of pur-

and Physics.

The

secret of our amazing
success is given in our free booklet.

Write to -day to

'

STUDIES DIRECTOR

poses, 42/6.
When in Town give us a call and see Bargain-.
23, LISLE STREET, W.C.2.
Telephone: GERrard 2969

BRITISH

NATIONAL

RADIO SCHOOL

ADDISCOMBE ROAD, CROYDON
Phone: Addiscombe 3341

66,

467

auzm®savwn

VCR97.

TRANSFORMERS for
Our own make.
Iiiput,

200 240v.
Output, 2.5 Kv. 3 mA.
2 a., 36,6. 12 tntinths' guaianteé.
Special otter 6SH7 valves 6.3v. .3a.,
Herter than EP50's., 4 6 each, 481- doz.,
.1 mid. 2.5 Kv.
CONDENSERS.
Bakelite Tubular, 5/- each.

SAMSONS'

4:

SURPLUS STORES
SPECIAL OFFER. ROTARY CONVERTORS. D.C. input 200 -240v. A.C.
output 220 -230v, 175 watts. Completely

VCR97 CATHODE -RAI TUBES.
New and: Crated, 37/6. Bribes, 3/ -.
4 mfd.
1,000v. D.C.W. MANSBRIDGE. 4., in,. x lin. X 3in.; 6/-.
8 mfd. I Kv., 10 / -; 16 mfd. 700v.,
6/ -,
FILAMENT TRAN$ORMEk, 200-

shrouded in metal cases. Fully guaranteed.
Our price 410.I0.0d. Carr. SI -.

36ft. AERIAL MAST. R.A.F. Type '50'
Complete kit consists of nine Tabular
Steel Sections, length 4ft., dia. 2in.
Sec
of Pickets, Top Plates, Guys, and all ft_ings.
Brand new in canvas carrying bags. Ideal
for Television Aerial Mast. Price 46.10.0. SOUND
Carriage 716.
BASES

--all

-

250v. Output 6.3v. 5. a., 7.5a., 8.5a.,
35; -. 2.6 post. 230/6.3v. 4a., 6/10.
250-watt Double Wound .TRANSHEAVY DUTY AUTO TRANS- SPEAKER
on one 1355 chassis; FORMERS, 230/115v.
FORMERS.
1:.6 KVA.
Tapped O. 11O.
Matie by
150, 190, 230 v.
Price 44.10.0 Carr. 5I-. only the tube outside the 1355 case. G.E.C.
With. Steel Shroud. New,
HEAVY DUTY TRANSFORMERS. DATA, for London or Birmingham, 3 /- £2 7s. 6d. each.

VISION

POWER

TIME

PACK

-.

Prim.

200-240v. 50 cycles.
Sec.
6.3v,
15 amps.
Price 1716. Post II-.
1355's in original maker's cases, 55/Prim. 200 -240v. 50 cycles. Sec. tapped
Price 3716.
14 -20v. 20 amps.
Carr. 216. VIBRATOR PACK 21
contains many
Prim. 200-240v. 50- cycles. Sec. 12v. 70 amps. parts which may be used in the " New
1355 Conversion," 6 x 'luf 350v. tubolars,
Price 44.19.6. Carr. 716.
30FT. LENGTH COILS CO -AXIAL 2 x 75uf I2v. condensers, 2 s 4u1 350v.
CABLE. With Pye sockets on each end. electrolytics, 2 x 350v. 50 mA._ metal
rectifiers, chokes, 6v. vibrator transfilrmer,
rice 816. Post 9d.
etc. ONLY 9/6.

...

-.

.

:

67Gß.

PLUG

14

or.

tS

SUPmm.

-

MAINS TRANS. Input '200 -250v.
Output 525 -0- 525v., 250 mA., 6.3v.

Guarantee

CO.

9, Cauldwell Street, Bedford
Phone

SPARK
PRESSORS for
plugs, 1r9.

4.5a., 5v. 3a., 35/ -.
T.C.C. .1 mfd: 7 Kv. W, Condensers.
Type CP 58 QO. New and Bcixed.14/-.
mantdacturo, Westinghouse
5
mA.
BRIDGE
METER RECTIFIERS, 7:6.
All Carriage Paid.
Money Back

Edgware Road, London, W.2. ELECTROLYT ICS
1950
;
Tel: Pad. 7851.
B.E.C., 8 -Sul., 450v.,'4,'6.
125, Tottenham Court Road, W.I.
Tel.: Eus. 4982.
Hundreds of Bargains for Callers.
All orders and enquiries to our Edgware RADIO EXCHANGE
Road branch, please. Open all day Saturday.
1691171

A.M.

from

THE RADIO & ELECTRICAL MART
253B, PORTOBELLO ROAD,
LONDON, W.11.
Park 6026
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the A.C. power you require
from your D.C. supply

i

vaIradlo DC/AC Converter\
-

Models for Electric Gramophones. from £8, plus 10%.
Autochange RadioModels for Radio -Grams
Televisions. etc., from £10 15s.,
Radios
Grams
plus 10 %.
Descriptive literature from the Manufacturers :
57. Fortess Road, London, N.W.5
Telephone : GULliver 5165
Orerseas Enquiries to nearest E.M.I. Organisation Depot.

-

-

vá!radio Ltd.,

" ADCOLA"
Mark

SOLDERING INSTRUMENT!

Reg. Trade

Regd. Design No. 880302

Pat.:

2,518,205 and Foreign Pals.
Designed for Wireless and Television Assembly
SUPPLIED FOR ALL VOLT RANGES FROM 6(7v. to 230/50
The three Adcola Models covering the requirements
Television, Telecommunication and Radar Engineers

Rritish Pat.: 604,555.

U.S.A.

assure thorough jointing.
...
Bit. Standard Model ...
...
tin. dia. Bit. Standard Model ...
...
...
3116in. dia. Detachable Bit
3116ín. dia.

Sole

Manufacturers

.

ADCOLA PRODUCTS
SALES & SERVICE

SO.

2216
251 -

LIMITED

CLAPHAM HIGH STREET.

W.

S

i
TRA.MFORMERS Gill te -ted 1,0110 volte to earth ami
lai1/8O, 80 mA. (chassis drop through), 210/2300200 input. 350l'i-o
4 volts at 4 amp. 5 volts at 2 amps. 6.3 volts at 4 amps. Screened
111L2 :80 80 mA. (Shrouded drop through) 210 /230/250 Input...
volts st s amps. 5 volt, at 2 amps.
REI.120 120 mA. (Fully Shrouded). 200/230/250 volts Input. - 23.(
6.3 volts at 7 amps. 5 volts at 3 amps.
RE2'I20. 120 mA. (Fully shrouded). 200/230 /250 volts Input. 320-0,..,
.

VIEW MASTER
SPECIAL OFFER
Complete set of resistors for the View Master.
Every resistor packeted and labelled with the value
and number.
London or Birmingham 15/- the set.
All other components for the View Master are
available separately. Full list of all View Master
Components available upon request.

M. WATTS at CO.,
8, BAKER

A

STREET, WEYBRIDGE, SURREY

4 Station A.C. Mains " Pre -Set "
Receiver. We now have available
complete Assembly Instructions for
the construction of a midget Pre Set " Superhet Receiver. showing
also Wiring Diagram, Component
Layout, and point -to- point connections. This Set will select 4 Stations.
3 on Medium Waveband and 1 on Long
Wave, by the turn of a Rotary Switch.
no tuning being necessary. It is of

35.

Post),

A
A Midget T.R.F. Battery Portable "Personal" Kit.
complete Kit of Parts to build a midget 4 -valve All -dry
Battery Personal Set. Consists of Regenerative T.R.F.
Circuit employing Flat Tuned Frame Aerial, with Denco
Iron Dust Cored Coil. thereby ensuring maximum gain for
Single Tuned Stage covering Medium Waveband.
IT4 (R.F. Ampi.), IT4 (Detector). 1S5 (1st
Valve Line -up
A.F.) and 3S4 (output). Includes latest Rola Sin. Moving
Coil Speaker, and a Chassis already drilled and shaped. A
consumption of only 7 mA ensures long battery life. Thex
41ín.
Kit Is designed for a cabinet, minimum size Olin. x Layout
lin. Detailed Building Instructions, with Practical
and Circuit included with Kit make assembly easy.
Price for Complete Kit, 23/18/9 (plus 181 P.T.). Suitable
unpolished Cabinet, 61ín. x 46ín. x lin.. 12/9. Ever Ready
B114 Battery, 10/3. Building Instructions, Circuit. etc.,
:

supplied separately,

-.

Receiver.
" Wireless World " Midget A.C. Mains 2-Valve and
M /Coll
We can supply an components, including valves
Speaker to build this set as specified in the March issue, at
a total cost of £315/0. Reprint of detailed assembly instructions and circuit supplied separately for 9d.
Mains or Battery Personal Kit. A Kit of parts to build

covering
our new Midget 4 -Valve Superhet " Personal " Set, Mains
or
Medium and Long Wave -bands and designed for
super Battery operation Is now available. This 2- waveband 200-240
het receiver Is designed to operate on A.C. mains

*

at 1.5 amp.

4

2.5 kV. at 4 m4. 4 ro''
volts at 2 amp. C.T. (Tested at 10,000 volts tu earth aa,:vci,.,ee

winding,.)

RE2/80,2216; ßE1/120,29/0; RE 2/120,3818; REVERT, 17,6
ELECTROLYTIC
VOLUME CONTROLS
mid..; Voit ear
mid. voit. each.
' meg. L ¡8, Q/8
20012 L /S. 2f6
1'.
25 -. 50.
8/0
8 - 500
LIS, 2/6
05 L /S, 216 1
4
8116 -.450.
216
8 - 450.
4/6

EEl /80;21'9:

comma=

10k 1.4g. 2/6 I
,. W/S
8/8 - 450 a. 'I
16 . 500,
316
2."
10116 -350
1005 LIS, 2/6
W /`, 4/6
16 -350, 216
'
00. 10 /16 450. 4:0
R °_ -500.
W/S, 4 :6
2501 L'S, 2!6 I
Choke
Valves, Coils, Condensers. Speakers. T anslormers, Meters. Batteries,
Waveehangina Sw tebes. etc.. etc., eta.
" Cheapest in London." Prompt and P rsonal Service. Write. Call or Thon,'

,
,

" R.E.Co.," TELE -RADIO HOUSF
42. GOODGE STREET. LONDON. W.1. L4volts, 01 by an " All -Dry
t,.'.
either means being selected by
of a rotary switch. It is so (I,
41in.
that the mains section. sizesepara,
x 1í1h., is supplied as a
(which may be added at anys',
The Kit can therefore be
either as an " All -Dry " Batter..
ornai Set, or by incorporatemains section as a Midget recei.
combined Battery/Mains
delayed
The ircuit
and pre- selective audio feedb.i'
Rola 41n. P.M. Speaker with a gr,
quality
excellent
sized output transformer ensures
aerials and a
duction. Two ready wound frame
size of
overall
The
included.
are
chassis
midget
Olin.
when
F. amp.). 55 (diode det. ano
IRS (freq.Pch). IT4
The set is easily built I.'.,
amp.). and 3S4 (output tet.). instructions
supplied, winch
the very detailed building
Layout, with point-toComponent
includes a practical
diagram.
a
circuit
and
point wiring diagram.
Unit), including P.T..
Price of Complete Kit (less Mains
Kit, £1/17(8.
£61.3/9. Price of Mains Unit
receiver
A Walnut-finished Portable Cabinet to house this
is
also beesupplied separately
nstructionlmentioned above
for 119.
" AU -Dry "
A complete Kit of Parts to build a Miniature
1.4
(approx.)
Eliminator,
inatoor6is suitable for
Tti s
voltseL.T.
L.T. a.
Superhet Personal battery set requiring H.T. and
above.
case, size 41m. n 3ftn. x
It is housed in a light altunintum
makes of
1!ín., and can therefore be accommodated In most
personal receivers.
assembly
detailed
including
kit
of
complete
Price
instructions and layout 21/17/8.
Receiver circuit, as published
The Midget A.C. Mains 3-Valve
supply all the cotnponetlts
in the' Wireless World :" We canMedium
Long Waves,
to build this set, which covers assembly and
Instructions). A.
for £410/0 (including complete
can be supplied
9d.
reprint of
`

midget size, and is simple to assemble.
the completed chassis being 81in. x
41in. x 710.'high, and can be comMoving
pletely
u and instructions 1/6 (plus
e of
for 25-1743. Priincluding

11

0.3 volts at 5 amps. C.T. 5 volts at 5 amps.

REVERT. Primary,- 200/210_20,230/240 /250 volts.

(I

an
1

.

separately for

ding

po.tagejions

Chargers, and
Send 6d. Stamp for our NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery
Components. When ordering please cover postage and pocking.

STERN RADIO LTD.,

109

& 115, FLEET STREET, E.C.4.

" hundreds " of

Wireless

Tele phone:
r l/Neral
5814 A 2280

;

