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"In wireless a ' wire' more or ' less'

Imperfectly fixed means a mess,

So do the job right

By using "FLUXITE,"

Said the expert. "What-Simple ? Oh Yes !"

See that FLUXITE is always by you-in the house-garage-work-
shop-wherever speedy soldering is needed. Used for 30 years in
government works and by leading engineers and manufacturers.
Of Ironmongers-in tins, 4d., 8d., I/4 and 2/8.
Ask to see the FLUXITE SMALL -SPACE SOLDERING SET-
compact but substantial-complete with full instructions, 7/6.
Write for Free Book on the art of " soft " soldering and ask for
Leaflet on CASE -HARDENING STEEL and TEMPERING TOOLS

with FLU XITE

TO CYCLISTS ! Your wheels will NOT keep round and true unless the spokes
are tied with fine wire at the crossings and SOLDERED. This makes a much
stranger wheel. It's simple-with FLUXITE-but IMPORTANT

THE FLUXITE GUN
Is always ready to put Fiuxite on
the soldering Job instantly. A
little pressure places the right
quantity on the right spot and
one charging lasts for ages

Price 1/6.

ALL MECHANICS WILL HAVE

FLUXITE
IT SIMPLIFIES ALL SOLDERING
FLUXITE LTD. (Dept. T.V.), DRAGON WORKS. BERMONDSEY ST.. S.E.I.

Do not fail
to visit the

osrain
valves

STAND No. 40
(GRAND HALL)

AT

RADIOLYMPIA

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.0 2

and a good jobwell done
.. ...........

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

LOW INSULATORTAND-OFF

A carefully designed and useful

pillar equally suitable for use as a

All11156
terminal, or as a support for low

loss coils, leads, etc. Pricesat No. 1227, 1 -inch
8d.

No. 1292, 2 -inch
1

al1110.....................................
LOW LOSS STAND.,

OFF BUSHII\ G
Invaluable for use in short-

wave work where it is

desirable to pass a lead
through a metal chassis

or screen. Carefully de-
signed with regard to low

losses at high frequencies.
No 12%. ... Price 1 2d.

---------------------------------------
------------------------------------------

" B " TYPE TERMINAL

Non -rotating name ; bakelite

insulated ; anti -twist wedge on
collar ; polished black ; white

letters. Improved sub -connector

nuts ; 4 B. A. stem. Insulation

washer.

No. 1001, ... Each 6d.

LOW LOSS VAL HOOD
AND CONNEVCTE ION

Essential for use with
modern plug top

valves, when silent
background is required
with utmost efficiency.
Particularly useful on short waves.

between
Naive clip and "1".kw
hood has been
carefully
chosen. Large special beads insulate lead from flexible

metal tube. No. 1224. Each, 1 6.

Get the complete Catalogue

BELLING &LEE LTD
.CAMIROtt AtIcalAL 5055 105(10.111005

Name

Address

Please send complete
catalogue, "Radio Con-
nections." post free.

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

1
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CATHODE-RAY
TUBE HOLDER

L;sr No.C.R.10

CATHODE-RAY TUBE
HEATER RESISTORS

Many Cathode -Ray tubes require fixed
heater -resistors and this simple,effective
type which will fit to ordinary fuse -
holders is reliable and effective. Glass
shrouded, with plated end -caps. Stock
values : 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4,
and 1.5 megohms. ... price

d.

7 each.

NEW
CATHODE-RAY

TU E 1-1OLDE
FOR

TELEVISION

Modern Cathode -Ray Tubes
have a multiplicity of con-

nections, and moreover, use
relatively high voltages. This
new moulded bakelite holder

sure and certain contact despite its
large number of contacts, and like all other
Bulgin products can be relied upon at all times.
The bakelite base -moulding carries ten resilient
contacts which in use are self-cleaning. The
soldering -tags are shrouded by the cover -
moulding, ensuring freedom from shock. For
use with " Osram " and other makes of tube,
and " keyed " against incorrect insertion.
Black bakelite, and highly
polished. A modern Bulgin 12/6safety component. List No. C.R.10

makes

sLtcOM ME*

AGAIN & AGAIN

BULGIN
QUALITY RADIO

AND TELEVISION

COMPONENTS

To Messrs. A. F. Bulgin & Co., Ltd.,
Abbey Road, Barking, Essex.

Please send me, post free, your complete
Catalogue No. 155 " M," for which I enclose
3d. stamps (Third Edition).
NAME
ADDRESS

ADVT. OF A. F. BULGIN & CO., LTD., ABBEY ROAD, BARKING, ESSEX.
SHOWROOMS: 64 HOLBORN VIADUCT, LONDON, E.C.I.

THE MISSING LINK
in the Quality Chain is again
supplied by our introducing the

SOUND SALES
NEW S.S. 036

OUTPUT TRANSFORMER
The frequency characteristics plus or
minus .5 D.B. from 20 to 20,000 cycles.

PRICE WOUND TO
3 5/ - SPECIFICATION

When you have heard the S.S. 4-12 watt QUALITY AMPLIFIER plus
the new OUTPUT TRANSFORMER plus the new S.S. SPEAKER, you
will realise our advertising is by contrast strikingly modest.

Speoned by

SOUNDt;

the Experts

LTD.

MARLBOROUGH ROAD, UPPER HOLLOWAY, LONDON, N.19.
Telephone: Archway 1661/2/3.

(Contractors to the G.P.O.)

A 433

TEL. RIPPLEWAY 3474 (3 LINES)
TEL. CENTRAL 2751.
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have a maximum current output of io
into units

and have been designed to provide high
voltages. They have already been built up units to give as much as 400,000 volts for
X-ray and therapy purposes, and are suitable for cathode ray circuits, anode supplies to
small receivers and oscillators, etc.

-- ----- --COUPON 1

Please send me " THE ALL METAL WAY, 1936," 1

for which I enclose 3d. In stamps

NAME

ADDRESS

These rectifiers are made in a wide range of voltage
output to suit the various duties and will be found
of great use in television. Details of typical units
are given in " THE ALL METAL WAY, 1936."
Use the coupon and get a copy to -day.

Westinghouse Brake & Signal Co., Ltd.,
82, YORK ROAD, KING'S CROSS, LONDON, N.I

Specified by
designers for

RELIABILITY
Notice how consistently Erie Resistors are
specified by the leading designers. It is be-
cause of Erie reliability. Erie Resistors are
specially impregnated to withstand ex-
tremes of heat and damp. They will never
let you down. Important for all radio sets,
they are even more important for television
equipment. Insist on ERIE Resistors.
Hand Tested. Guaranteed. All values per watt.

The ERIE
VOLUME CONTROL

The volume control and poten-
tiometer that will not develop
faults. Its bone -hard Erie re-
sistance element allied with
precision construction give
smooth and positive contact
without hop -off noises for a
life -time's use. All sizes, 5,000
ohms to 2 megohms. Price 3/6

With built -:n rra'ns sNit:h 5,' -

RESISTORS &

Write for free colour -code chart
and full technical data.

The Radio Resistor Co., Ltd.
I, Golden Square, London, W.1

VOLUME CONTROL

VALVES for

your RADIO
(A.0 Universal

ACIDC, and
Battery
Types)

FOR BROADCAST

OR SHORT WAVES

CATHODE RAY TUBES
FOR TELEVISION
Finest Definition and L Life
Cathode indirectly heated 2volt.
If amp. Working Voltage
1,00016,000. Designed for mag-
netic scanning and focusing.

FERRANTI LTD.
Radio Works, Moston, Manchester, Ica
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COMMENT OF THE MONTH

Television and Radiolympia
IN view of the imminence of the television service it is remarkable that

the Radio Manufacturers' Association is not able to make any state-
ment with regard to the place that television will take in Radiolympia.

On the eve of going to press all we know definitely is that there may
be television apparatus on the stands where the ordinary radio apparatus
is displayed, but with regard to television demonstrations the Radio Manu-
facturers' Association tells us that it has no information whatever; and
we have nothing to add except to pass on a rumour that has reached us
to the effect that members of the R.M.A. interested in television have been
invited to stage a demonstration at Radiolympia, but under such condi-
tions as will ensure that the public will be unable to tell which make and
system of receiver is in use. It seems an extraordinary rumour, but we
are told there is something in it.

We cannot imagine, though, that any television manufacturer will be
so kind-hearted as to provide Radiolympia with a television receiving
demonstration and be willing to hide his own particular identity under
a bushel.

An Opportunity for the Fireless Retail Trade
SO far as we have been able to ascertain, the wireless retail trade has

taken practically no steps towards making arrangements for the sale
and servicing of television receivers. Rather it has adopted a " wait and
see " policy, most probably as a result of constant anti -television propa-
ganda with which it has been so consistently fed during the past eighteen
months; the wireless retail trade, like a considerable section of the public,
does not believe that television is here though the quite unbiased account
which we give in this issue of the Baird activities (to mention but one con-
cern) should be sufficiently convincing. The large stores have realised the
potential opportunities which are developing and we suggest that it is
high time that the wireless trade did the same.

As a service to our readers we propose publishing a list of traders who
intend taking up the sale and servicing of television receivers and we
shall be glad therefore to hear from those who have this intention. During
the first few months of the B.B.C. television broadcasts the publicity value
of television demonstrations would be enormous to dealers in suburban
districts.
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BAIRD TELEVISION UP-TO-DATE
WE SEE MANY AMAZING DEVELOPMENTS

BAIRDS BUILD
THEIR OWN

TRANSMITTERS

GREAT ACTIVITY
AT THE

CRYSTAL PALACE

ONE of the many remarkable features of present-
day television development is that, comparatively
speaking, there is only a very minute section of

the public who are aware of what is being done and
what has been accomplished. In Great Britain there
may be a matter of five hundred or so, most of whom
are in some way connected with the industry. With a
public television service so imminent this may seem an
unfortunate state of affairs because it will take some
time to educate the public up to the possibilities of tele-
vision. There have, of course, been reasons for this
hush-hush policy, and those responsible for television
development have thought it wise to maintain it until
development had reached such a stage that it could
be truly said that television is here.

As a result of a personal visit to the Baird labora-
tories at the Crystal Palace we are now able to dis-
close some of the activities of the Baird Company.
Those who know the interior of the Crystal Palace
would hardly recognise that very considerable portion
occupied by Bairds. A cursory walk round reveals
room after room, some in darkness except for intensely
bright flickering lights, others brilliantly floodlighted,
mechanical workshops with rows of lathes and drilling
machines, a glass-blowing department, pumping room
for evacuating cathode-ray tubes, a wireless depart-
ment for producing the special components required for
television, a small generating station, and test labora-
tories. Some years ago J. L. Baird wrote that tele-
vision research involved practically all the sciences, but
even he could not have foreseen how deeply it would
be necessary to delve into every branch of science
before it would be possible to obtain the results which
have now been secured.
The'Research
Staff

The Baird staff at the
Crystal Palace numbers
approximately three hun-
dred and it is worth noting
that though television re-
ceivers for sale to the pub-
lic are now in course of
production, the efforts of
this large staff are largely
devoted to development
and research. All the ap-
paratus used with the ex-
ception of valves and the
large glass bulbs for mak-
ing cathode-ray tubes are

THE BAIRD PICTURE
WILL SATISFY
THE PUBLIC

made in the Baird workshops. An example of the type
of product manufactured entirely at the Crystal Palace,
which we saw, was a highly developed intermediate
film scanner, intended, either itself or in replica, to fill
an order from the Continent.

Every avenue of television development has been ex-
plored by the Baird Company and, where results have
warranted it, research has been pursued until results of
a high order have been obtained. This policy has led
the company to adopt and concentrate upon three sys-
tems for transmission and one for reception.
Transmission embraces :-

(1) The electron -image camera, which as readers know,
has no moving parts, and can be used either for direct
pick-up of indoor and outdoor scenes and for scan-
ning films.

(2) The intermediate film system for actual scenes.
(3) The disc scanner which is intended solely for film

transmission
The Baird receivers of which there are two types in

course of production, employ the cathode-ray tube, the
main difference between the two being in the size of the
screen ; the large receiver has a screen diameter of ap-
proximately fifteen and a half inches, and the smaller one
is about twelve inches.

The Electron Image
Camera in Operation

We were first shown the electron image camera in
operation: In appearance it resembles an outsize in
box cameras mounted on a substantial tripod. It was
simply pushed through a gap in the curtains of a
window overlooking the Palace grounds and there on
the screen of .the receiver appeared the view with an
amazing amount of detail. As the camera was swung
round, so there appeared a panoramic view on the

screen of the receiver. A
quite remarkable feature
of this apparatus is that it
can be made to act as a
telescopic camera; that is,
it is possible to secure pic-
tures of distant objects
telescopically with a mere
alteration of the controls.
For example, there was a
clock tower about a third
of a mile away which nor-
mally occupied quite a
small portion of the screen,
but with a small adjust-
ment of the controls this
could be made to fill prac-
tically the whole picture

T CANNOT let this artielego to press without adding my own personal
1 word.

I have to confess that I was immensely impressed by my visit to
Baird's. It was difficult to relate all the wonders I saw there, to the crude
apparatus and equally crude results which my old friend, John Logie
Baird, showed me in his Soho attic I don't know how many years ago-
but certainly twelve or more.

Very earnestly is he to be congratulated on the remarkable development
with which his name must always be associated.

I was most courteously received by Captain West, the Technical
Director of Messrs. Baird Television Limited, who, at a great expenditure
of time and trouble, took care that I should have everything explained to
me. He and his staff of scientifically -trained young men did everything
they could to allow of my forming my own impression of what Baird's were
doing and could do. To say that I was surprised at their manufacturing
activity is not to indulge in any exaggeration whatso3ver.

I was not surprised at the Baird picture. It had progressed in quality
since I last saw it, but I was prepared for that. Baird's have something
very real and very good to give the public and I am convinced that the
public will want it when it sees it. B.E.J.
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THE WONDERFUL ELECTRON -IMAGE CAMERA
area. The image dissector depends to some extent
upon the brightness of illumination of the scene, but
although the day was cloudy and dull there was no lack
of brightness or of detail in the picture.

It was also demonstrated by this apparatus how a
change of definition could be made and the effect of
interlacing and sequential scanning. With twenty-
five pictures per second the amount of flicker observ-
able is very slight, and it appears to depend to some
extent upon the illumination of and
the type of scene being televised.
With a frame frequency of fifty there
was not even a suggestion of
flicker, but with approximately
the same frame frequency using
interlaced scanning there was
a shimmering effect, which
though only slight, rather produced
the impression that the picture was
being viewed through a heat haze.
We understand that the Baird Com-
pany hope to go up to a frame fre-
quency of fifty with straight scanning
which, of course, will eliminate any
suggestion of either flicker or shim-
mer. Incidentally, as a matter of in-
terest, the shimmer is caused by the
impossibility of meshing the two sets
of scanning lines perfectly accurately.

The Intermediate
Film Scanner

From a constructional point of view
the intermediate film scanner is the
most interesting piece of apparatus
which the Baird Company are pro-
ducing. The latest design bears
very little resemblance to the original
apparatus of this type and the whole
machine is a remarkable example of
precision engineering. The entire
assembly is completely self-contained
and it weighs approximately half a
ton. Readers will recollect that the
intermediate film system operates by
the exposure of a film in an ordinary
film camera, its subsequent develop-
ment, fixing and washing and then
final scanning.

Early intermediate film scanners
used the same film stock over and
over again, the emulsion after scan-
ning being cleaned off and the film re-emul-
sioned. Baird engineers, however, found that,
although rather more costly in operation, better results
were obtained by the use of fresh film stock. Accord-
ingly this machine has been designed to operate in this
way. Not only does this eliminate many possible
sources of trouble but it also reduces the time factor
which is now approximately thirty seconds or so from
the exposure of the film to its projection on the screen
of the television receiver.

Results that leave nothing to be desired are being
obtained with the intermediate film system and we were

given the opportunity of facing the film camera and
then walking round into the next room where, after a
few seconds interval, our pictures appeared on the
screen of the receiver. It was also curious to observe
both the object scanned and the received picture at the
same time for, of course, owing to the time lag the
two did not correspond.

The intermediate film system has noc- been brought
to such a degree of perfection that the results obtained

The Baird high -definition intermediate -film scanner showing processing tanks, scanning and H.F. syn-
chronising unit, sound reproducing head and camera. This equipment is designed for 240 -line definition

are comparable in every way with those of other
methods, in fact in the ordinary way it would be quite
impossible to tell that it was being used. This system,
does, of course, provide direct pick-up of any scene
which is capable of being filmed in the ordinary way.
Although the gear cannot be described as portable
there appears to be no reason why it should not be
mobile if mounted on a suitable conveyance.

There are many exceedingly ingenious ideas incor-
porated in this machine which is a beautiful piece of
work finished off in black and chromium plating. The
entire film system can be lifted clear of the tanks by
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A RADIO TRANSMISSION BY THE BAIRD SYSTEM
allowing compressed air to pass into two cylinders;
with the film system lifted in this way the tanks and
film are readily accessible for replenishment or re -
threading. The film is scanned when in a wet condi-
tion, actually in fact during its passage through a glass
sided vessel filled with water.

A Radio
Demonstration

The demonstrations so far described were made by
a line from one part of the building to another, but the
Baird engineers have appreciated the desirability of
carrying out receiver tests under the same conditions
that will obtain when the receivers are in, the hands
of the public. It has, of course, been impracticable to

The Baird interm3diate-film apparatus in readiness for taking a ' shot.'

make radio transmissions of television which in respect
of power would be the same as t hose which will be put
out from the Alexandra Palace, so a to -watt transmit-
ter nas been built and a receiving post established at
such a distance that the conditions correspond as nearly
as possible with those of the coming service.

This receiving post is in an ordinary house in Aner-
ley and the receiver was installed under conditions that
one would expect would ordinarily be the case with any
private house. An outside aerial was used and the
only other connection to the receiver was the mains
supply. We were given the opportunity of seeing the
same transmissions via radio that we had previously
seen on a closed circuit. There was no noticeable dif-
ference in the results and if anything, the impres-
sion was formed that the radio transmission

results were slightly better than those obtained by line.
Although trams were passing within fifteen yards and
the house is situated on a main road carrying a great
deal of motor car traffic, the amount of interference to
the picture was scarcely appreciable and it was only
revealed by the appearance of almost pin -head specks
of light which were only perceived by careful watching.
Simple Receiver
Control

Although there are six controls and an on -off switch
on the receiver the control is simplicity itself. Syn-
chronism is automatic and once the adjustments have
been made the picture will come in by the mere opera-
tion of the on -off switch. The actual controls are
shown by the diagram and it will be seen that they are
devised for obtaining the most suitable results by ad-
justment of contrast, focus and brightness. As the
effects of turning these controls are readily seen by the
appearance of the picture, adjustment presents no diffi-
culty whatever, particularly as the actual tuning of
both sound and vision are accomplished with one knob.
The demonstration amply proved that Baird television
receivers can be placed in the hands of the quite unini-
tiated and results guaranteed.
Television Sets in
the Making

A tour of the production departments at the Crystal
Palace was no less interesting than the demonstrations
that were given. Of prime interest was the manufac-
ture of cathode-ray tubes which, with the exception of
the large glass bulbs, are made entirely by the Baird
Company ; incidentally they make the largest tubes in
the world. 'The glass bulbs are first chemically v.'ashed,
an operation which requires great care; the next opera-
tion is baking. The fluorescent screen is sprayed on
to a coating of adhesive and in order to ensure that
this is the correct thickness it is gauged by passing
light through it on to a photo -electric cell; by this means
an even coating of a prescribed thickness is assured.
Assembling the
Cathode-ray Tube

The tube electrode assembly is built up in two separ-
ate departments-one where the various metal parts
are spot welded together and the other where the glass
parts are made and the metal parts assembled on to
them. The assembly is then sealed into the bulb and
the latter is then put on to the vacuum pumps. A
rough vacuum is first obtained by means of mechanical
oil -immersed pumps when the tube is sealed up in an
air -tight metal container to which is compressed air at
three atmospheres pressure is admitted; this is a safety
measure calculated to eliminate the risk of a weak tube
getting through. The final pumping is done by mer-
cury pumps situated below the tube racks. As the
pumping proceeds tests are carried out by means of a
portable test equipment which can be wheeled up to
each tube rack in turn. Finally the tube is put through
a series of electrical tests in another department before
being passed as suitable for installation in a receiver.

In addition to cathode-ray tubes the Baird Company
also make image dissectors, which, of course, calls for
highly specialised work. One problem is the welding
of the optically perfect end on to the tubular portion of
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FOCUS9BRIGHTNESS

the dissector without distorting this end piece. The
production of these dissector tubes has called for a
great deal of intensive research work, and it is interest-
ing to note that the Baird engineers have evolved a
method of making the electron image visible so that
focusing can be carried out under the same conditions
as with an optical image.

The Baird Company are also making the compon-
ents used in their receivers. This has been found
necessary owing to the necessity of using components
suitable for the extremely high frequencies involved;
ordinary commercial wireless components have been
found quite unsuitable. At a later date we hope to
describe the Baird receivers in detail, but the photo -

SOUND VOL TUNING POSITION

OVERALL GAIN, CONTRAST

,5

TUNING SOUND& VISION

Arrangement of controls of Baird receiver.

graph on this page will give an idea of the appearance.
As mentioned before there are two types, the chief dif-
ference between them being the size of the screen ; the
large receiver provides a picture 12 ins. x 9 ins. and
the small one to ins. x 7 ins. Both in appearance
resemble a radiogram, and when closed none of the con-
trols are visible. The cathode-ray tube is placed ver-
tically, being supported by felt -lined cradles. The end
of the tube is covered by a safety -glass window, to pro-
tect the tube in case anything heavy is dropped on to
it. The picture is seen by reflection from the end of
the tube in a mirror fitted to the underside of the lid of
the cabinet which when the lid is open is held' at an

angle of forty-five degrees. All parts of the receiver
are easily accessible either from the back of the cabinet
or through flush fitting doors at the side. These re -

The Baird sound and vision receiver. Since this photograph
war taken an additional contrcl has been added.

ceivers are actually in production and will be available
to the public before the transmissions from the Alexan-
dra Palace start.

Daily Television Transmis-
sions from W6XAO.

II' is stated that the Don Lee ex-
perimental television station,
W6XAO, Los Angelos, has com-

menced a series of high -definition
television transmissions which will be
made for four hours daily, divided
into two sessions of two hours in the
afternoon and two hours in the even-
ing. The object of these transmis-
-ions is to enable the public to wit-
ness demonstrations of high -defini-
tion television. A cathode-ray re-
ceiver is being used and the subject
matter is taken from news reels and
short films. No details of the re-
ceiver and system are available, but
it is stated that the principles involved
are a radical departure from other
methods. The definition is 300 lines
and the picture frequency 24 per
second.

Mr. Harry R. Lubcke has been res-
ponsible for the development of the
system. He is the television director
of the Don Lee Broadcasting System.
When inaugurating the demonstra-

tions, he said : " The advantages of
the television enthusiast are far
greater than were those of the ama-
teur dialer in radio's early days,"
and he contends that a moderately -
skilled person will be able to construct
a receiver to receive the programme
from W6XAO.

Reduction in Valve Prices
Members of the B.V.A. controlling

'Cossor, Mazda, Osram, Marconi, Mul-
lard, Ferranti, Ever -ready and Brimar
valves announce a decrease in the price
of radio valves.

Almost every valve of the popular
type has been decreased in price. Typi-
cal examples are as follows. General
purpose battery triode from 5s. 6d. to
4s. 9d. Small power valves, 7s. to 6s.,
and super power from 12S. to los. All
screen -grid battery operated valves are
reduced from i 2s. 6d. to I is., while
battery H.F. pentodes and the small
battery L.F. pentode are reduced by
2S. 6d.

Those buying triode -pentodes and
class -B valves will save 3s. 6d. and 3s.
respectively, while the Q.P.P. valves
are reduced from 22s. 6d. to 17s. 6d.
In future mains operated triodes will
cost 9s. 6d. instead of 13s. 6d. and A.C.
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and A.C./D.C. pentodes and screen -
grids will be 5s. cheaper. All large
L.F. pentodes will now cost 13s. 6d.,
as compared with the old price of
18s. 6d.

An innovation is the grouping of 25o
and 350 -volt rectifiers at los. 6d. with
the large Soo -volt rectifier at x5s.

These are but some of the reductions
and readers are advised to obtain the
latest handbook from any valve maker
for further details.

The Radio Amateur Call Book
We have received a copy of the sum-

mer edition of the Radio Amateur Call
Book handled in this country by F. L.
Postlethwate, G5KA, 41 Kinfauns Road,
Goodmayes, Essex. This edition is
even more comprehensive than usual,
including all Wto's, high -frequency
press and weather stations, a long list
of commercial broadcasters with wave-
lengths, international pre -fixes the "Q"
code and almost every amateur station
in the world with full address.

It is invaluable to the short-wave lis-
tener and transmitter needing correct
addresses for QSL cards, while the
actual composition of the American dis-
tricts is given.

The price of this book of 310 pages
is 6s. post free.
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TELEVISION STARS OF By PAUL HOBSON

TOMORROW WHO WI LL THEY BE ?
How many of the artists who were prominent in the old 30 -line television fare will " star " in the
B.B.C.'s high -definition programmes now about to begin? The writer of this article frankly admits

he is guessing, but some of his conclusions are convincing.

INCREDIBLE as it may sound,
more than 1,7oo people were tele-
vised in the 65o odd programmes

broadcast by the B.B.C. under the
now obsolete 3o -line system.

In anticipation of the new regime
which is to begin in a few weeks'
time, those old programmes and the
old performers already are well nigh
forgotten.

Yet several of the old-time artists
faced the television beam no less that
twenty, thirty, and, in one case
eighty-five times, and it is reasonable
to suppose that some at least of them
will find a prominent place in the
B.B.C.'s forthcoming high -definition
programmes.

Who are these stars? What ink-
ling, if any, can be gained from a
survey of the past as to the pro-
grammes of the future?

The role of prophet is proverbially
dangerous, but I venture to think
that a few outstanding names can
safely be deduced from the special
requirements of the television screen
and the particular suitability to the
medium of the acts of certain indi-
vidual artists.

It was not surprising, for instance,
that dancing occupied so large a
place in the B.B.C.'s 3o -line pro-
grammes. By its essentially visual
nature, this form of entertainment
obviously is practically barred from
the ordinary wireless fare, and the
small amount of tap dancing which
has been broadcast aurally from time
to time invariably has met with a
decidedly mixed reception.

Television
Ballet

But the early televiewers saw
numerous examples of practically
every school of dance, and as far back
as 1933 were favoured with a memor-
able sight of the members of the
Russian Ballet.

These included the great Leonide
Massine himself, master of choreo-
graphy and dancing, together with
Irina Baronova, Alexandra Danilova,
Helene Kirsova and others. That
brilliant dancer Karsavina, as well as

Adeline Genee, also appeared in the
television studio.

The outstanding personality in this
direction, however, was Lydia Soko-

LAURIE DEVINE
" ... a certain television star of tomorrow."

lova-a well -established television
star of whom no doubt we shall see
more now that the B.B.C.'s improved
service is ready.

It was Sokolova who arranged the
first full-length television ballet pro-
duced by the B.B.C. more than three
years ago. That was a version of
" Cleopatra," and it was evident even
to the uninitiated that the task of
adapting ballet to the restricted con-
ditions of the television studio then
available was no easy one.

Sokolova faced the old television
beam more than a dozen times. She
always took extraordinary care that
all the details of period dresses used
in her television shows were minutely
correct.

My personal impression of Soko-
lova, with whom I have had many con-
versations, is that she is one of the

keenest enthusiasts about this new
kind of entertainment in the country.
She recognises in television a revolu-
tionary means of enabling the masses
to enjoy the beauty of the ballet,
which hitherto has been to a large ex-
tent the privilege of the exclusive few.
Television, in short, will make ballet
lovers of us all.

Assuredly we shall see a lot more
of Sokolova on our new television
screens. Plans for the development
of television ballet, 1 am told, already
are well in hand.

If you paid a chance visit to the
B.B.C.'s old studio, likely as not you
would have met Laurie Devine, who
was billed by the B.B.C. as " The
Television Prima -Ballerina." She
was televised more than eighty times
-more than anyone else in the world.

Here is another certain television
star of tomorrow.

Tall, dark and with " mesmeric "
eyes, this versatile girl not only is a
dancer of outstanding ability, but can
play the piano, oboe, drums, trom-
bone and xylophone. She has a good
singing voice and has taken parts in
comedy and " straight " plays.

Laurie was born in the sawdust
ring, and began her career as a con-
tortionist. London first acclaimed
her in C. B. Cochran's spectacular
revues, and she was appearing at a
London music -hall one night in Sep-
tember, 1932, doing performances of
Italian, Russian and Central Euro-
peon dancing, when Eustace Robb,
the B.B.C.'s former television official,
happened to " spot " her. Robb
asked her to repeat the same perform-
ance as a teleirision act, to which she
agreed.

Laurie's
Dilemma

In one of her dances on the stage,
Laurie wore a wreath of flowers.
Usually these were red roses. She
obtained some particularly nice red
roses for her first television rehearsal,
only to discover on getting to the
studio that anything red was taboo
for television artists, as that colour
did not come out well on the receiver
screen.
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THE "ZOO MAN " GETS HIS CHANCE
So she had to get a wreath of black

and white roses made specially !
Artists who previously had not ap-

peared before the microphone owing
to the essentially visual nature of
their performances were in great de-
mand in the early days of the B.B.C.'s
3o -line television service.

Naturally, under the new high -defi-
nition system, this will again be the
case.

Dixon and Pal, a popular music -
hall turn featuring a sea lion, was one
of the very first of these novelty acts
to face the old television beam. Mr.
Dixon brought Pal along to Broad-
casting House in a taxi.

A Thirsty
Performer

Unaided, this sagacious animal
waddled into the lift and made his
own way along the passage to the
television studio. While waiting for
his " call," Pal was fed liberally with
numerous sardines and herrings.

Announcing this programme was
Freddie Grisewood, the B.B.C.'s
popular London announcer, whose
cheery voice is familiar to all wireless
listeners.

Freddie told me that Pal was
" quite the nicest sea lion he had ever
spoken to," but revealed in a burst
of confidence that the hot, dry air of
the television studio seemed to dis-
tress Pal so much that at intervals
this clever performer had to be taken
out into the adjoining dressing room
where he was periodically drenched
with a bucket of water !

Novelty acts of all kinds, such as
jugglers, conjurors, cyclists and car -

HARRY HEMSLEY
Televised thirty times tinder old system.

B

toonists, but especially those featur-
ing animals, undoubtedly will find a
large place in the B.B.C.'s new tele-
vision programmes.

But the most outstanding animal
television programmes produced by
the B.B.C. under the old regime were
contributed by Mr. David Seth -
Smith, who is the curator of the Zoo-
logical Gardens, London. It is al-
ready decided that these interesting
shows will soon be repeated, and, I
understand, may become a fortnightly
feature.

Seth -Smith is a tall, sturdily -built
man, who has a quiet, cultured voice
and a merry twinkle in his eye. He
is well-known as " The Zoo Man "
in the ordinary radio programmes in
which he has broadcast more than
sixty times.

His first television broadcast con-
sisted of an exhibition of live animals
and birds which he brought from the
London Zoo-the very first time, he
assured me privately, that any of the
treasures had been allowed out. The
exhibits included several parrots,
various snakes, four monkeys and-
an alligator. They arrived secretly
at Broadcasting House in a lorry, ac-
companied by four uniformed attend-
ants.

Terrifying
Monster

The star turn of this Zoo show was
the alligator.

Shown first as a big close-up,
merely the head being visible, the
alligator opened and snapped his
dangerous looking jaws. This made
an arresting picture, of course, on
the receiving screen.

Phew ! How were they managing
to control such a terrifying monster
in the studio?

Televiewers who asked themselves
that natural question were quickly
disillusioned. Soon after, in a long -
shot view, the reptile was seen nest-
ling fondly in his keeper's arms. He
was only a baby alligator, scarcely
18 ins. long, and delightfully tame !

A full-blooded music -hall show was
first introduced to televiewers early in
1933, in the shape of Sandy Powell's
" Televariety," which consisted of
sketches, dancing and broad humour.
The artists made their appearance
through a curtain which closed to
show a monster gramophone record-
Sandy's sales were nearing the
4,000,000 mark at that time.
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STAINLESS STEPHEN
Will appear in first of the new programmes.

A large number of individual
variety artists and well-known radio
stars appeared in the old-time tele-
vision programmes, including Wynne
Ajello, Anona Winn, Olive Groves,
Jane Carr, Ronald Frankau, Roy
Royston and Alice Delysia, but
usually there was considerable diffi-
culty in fitting in their studio appear-
ances with engagements elsewhere.

Some, apparently, did not regard
television very seriously, so that at
present it is difficult to forecast how
many will ultimately blossom out as
new television favourites.

In my opinion, however, televised
music -hall or cabaret should quickly
become the most generally popular
entertainment, and will, I hear, form
practically half of all the B.B.C.'s
new programmes so far scheduled.

Television
Comedians

Roy Royston may be mentioned as
a clever performer who always made
careful preparations for his television
performances-he appeared more
than a dozen times-which no doubt
will stand him in good stead. Jeanne
de Casalis is another potential tele-
vision star.

Many of the comedians best known
to ordinary listeners, such as Leonard
Henry, Tommy Handley, Gillie Pot-
ter, Clapham and Dwyer, Alexander
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TELEVISION OPERA COMING
and Mose, Will Fyffe, and the West-
ern Brothers, either have not yet ap-
peared in the television studios or, at
any rate, were not conspicuous. A
little bird has whispered the name
Stainless Stephen as a " cert " in one
of the first high -definition pro-
grammes. Arthur Prince, the ventri-
loquist, and " Jim," also are likely
to be seen quite soon.

Harry Hemsley was televised
about thirty times in the old days,

and can be indicated as a star of
whom televiewers are likely to see
quite a lot in the immediate future.

Harry is full of amazing anecdotes
about Elsie, Winnie, Johnnie and his
other radio children, who are quite
as real to him as actual kiddies.

Here is the best television story
Harry told me about them.

In one of the B.B.C.'s Christmas
television programmes, Harry, as
Father Christmas, produced from
his bag a clockwork engine. He
wound it up to show the imaginary
Johnnie how it worked, but the
wheels got caught in his long whis-
kers.

For a minute or two Father Christ-
mas could not stop the engine, and,
meanwhile, his whiskers were being
wound up into the machinery.

I was in a terrible dilemma,"
Harry confided to me, " but luckily
I had the presence of mind to let the
children help me out of my difficul-
ties."

" Look at Daddy Christmas," said
Winnie artlessly. " What is the
matter with him?"

" I'll tell you what's the matter
with him," whispered Johnttie confi-
dentially to Winnie. " I believe he's
getting too old for his job."

AUTHUR PRINCE andJIM,

This famous ventriloquist and
many novelty acts, such as
conjurers, cartoonists, trick
cyclists and acrobats, will be
featured in the new tele-

vision programmes.

Hermione Gingold, who in private
life is the wife of Eric Maschwitz, the
B.B.C.'s Director of Light Entertain-
ment, was a frequent contributor to
the old television programmes, and
should find fresh opportunity for her
talent under the new regime.

Chestnut haired, pretty and viva-
cious, this clever girl has appeared
some hundreds of times in the ordin-
ary radio hours. Hermione, in fact,
is probably our most versatile wire-
less actress, for she has taken part in
Shakespearian and other " straight "
plays, musical comedies and variety
programmes, whilst her radio charac-
ter ." Mrs. Pullpleasure " is widely
known not only to all listeners, but
to all the old televiewers.

One of Hermione Gingold's tele-
vision acts resulted from a visit with
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Ronald Hill to Bertram Mills' Circus
at Olympia. There they saw the
famous " Giraffe -necked " women,
whose necks were encased in a pile of
metal rings.

Ronald went home and wrote the
music and lyrics of a new song he
entitled " Giraffe -Necked Women "
and which soon attained some popu-
larity. Hermione made this song
the basis of a television performance
in which she appeared in appropriate
native costume with a series of thick
rings round her neck-exactly like
the giraffe -necked women at the cir-
cus.

Hermione's
Secret

" Soon after my television show,"
Hermione told me, " I received
several sympathetic letters from en-
thusiastic lookers -in, asking what it
felt like to wear those massive rings
round my neck. One of them said
that I really ought not to have en-
dured the torture they must have oc-
casioned merely to please teleview-
ers."

Then, with a mischievous twinkle
in her eyes, Hermione explained to
me that the heavy looking rings she
wore round her neck in the television
studio actually were made of soft,
close -grained rope painted to resem-
ble brass !

Definitely we should see more of
Hermione Gingold on our new tele-
vision screens.

The strictly musical items broad-
cast in the B.B.C.'s 3o -line television
programmes were not particularly
notable. Televiewers saw and heard
a large variety of individual musi-
cians and vocalists ranging from
Beatrice Harrison to Margaret Ban-
nerman.

A Disappointment
Maria Sandra and Gavin Gordon

are two artists with exceptional his-
trionic ability as well as fine voices
who established themselves as tele-
vision favourites in the old days.

Even opera was tried. The first
television opera was a condensed ver-
sion of Carmen, with Sarah Fischer,
Heddle Nash and Frank Sale in the
cast, and dances by Elsa Brunell-
eschi.

But perhaps the most disappoint-
ing thing about the musical side of
the B.B.C.'s television programmes
during the 3o -line regime, was the
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HENRY HALL'S TELEVISION DEBUT
complete absence of any famous
dance bands in the studio.

This omission, I am assured, may
be remedied almost immediately.

Nowadays, even the most inveter-
ate high -brow must admit that, so
far as the majority of listeners are
concerned, dance bands easily hold
first place in popular appeal.

In the case of classical music, lis-
tener interest is largely confined to
the music itself, except in the instance
of really outstanding performers, but
dance band fans favour one band or
another largely on account of the per-
sonality of the leader, musicians or
crooner, and this alone is a strong
argument for including a large pro-
portion of dance band items in the
new television programmes.

Crooners Again !
Some of the favourite radio croon-

ers were televised as soli) acts, but
televiewers have not yet seen the
B.B.C. Dance Orchestra in action,
Harry Roy and his band, Lew Stone,
Roy Fox, Carrol Gibbons, Charlie
Kunz, Geraldo, or indeed any of the
well-known dance bands which, as I
have ventured to suggest, would
come near the top of any popularity
ballot among the rank and file of
televiewers.

Henry Hall and the B.B.C. Dance
Orchestra, I am told, will be one of
the first dance bands on the television
screen. Dance bands in the new
programmes, however, will appear in
special settings.

It is .safe to prophesy that when
television properly gets into its stride,
the most successful dance music out-
fits will be the stage show bands
which at present do not appear at
the best in aural broadcasting alone.
It is generally conceded that the
bands of Jack Payne and Jack Hylton
are pre-eminent in this field, and when
televiewers can see as well as hear
these combinations, they may be con-
fidently expected to attain a new
and enormous popularity.

Rates of Pay
I believe that by far the most seri-

ous factor in the past which prevented
the evolution of many outstanding
television features was the restricted
studio space, a trouble which has
now been entirely overcome. But
another factor undoubtedly was the
small remuneration offered to tele-
vision artists.

The famous comedian who was
paid say .15 for a Io-minute music -
hall turn in the ordinary radio variety
programmes, was in the past paid no
more than for the same act in the
television studio.

The inevitable result of this dis-
crepancy in rates of pay was that
while numerous artists were televised
once, merely for the novelty of the
experience, they soon began to whis-
per that until the B.B.C. revised its
ideas about fees the whole thing was
a joke.

It is true that Eustace Robb in-
duced an amazing number of really
prominent artists to be televised, but
try -out performances gradually
diminished, and the last hundred or
so of the B.B.C.'s 3o -line programmes
were supplied almost exclusively by
the " regular " television artists.

These " regulars," many of whom
I have mentioned, helped in no small
degree by their painstaking efforts
and considerable sacrifice of time and
thought, to evolve the new television

technique and build up a permanent
basis for television programmes of
the future, and it would be surprising
if the services of those who are still
available were not recognised in the
B.B.C.'s television programmes now
about to begin.

Here r must conclude this sketchy
survey of yesterday's television as a
possible guide to tlfe4lature of visual
broadcasts of tomorroW. I have al-
ready been assured by responsible
B.B.C. officials that all of the old pro-
grammes which showed promise are
being scrutinised afresh, with a view
to adapting them to the new condi-
tions.

Surely one fact emerges with in-
creasing clarity. A new medium of
entertainment, culture, education and
dissemination of news definitely has
been found. The dim, flickering out-
line I once saw in John Baird's tiny
Soho workshop at last has become a
mighty effulgent beacon lighting the
world of men. Whither shall it guide
us? What new miracles are at hand?

Our Short-wave Reception Contest
We promised; in preceding issues,

to publish the names of the winners
in this competition in the present
number of TELEVISION AND SHORT-
WAVE WORLD.

We very much regret to have to
state that the competition has been,
a great disappointment. We can
only conclude that the trouble and
expense involved in obtaining veri-
fications served to discourage readers
from doing their best and we have
been compelled to decide that the
entries do not justify our awarding
the prizes offered.

Needless to say, we have not come
to this decision with any pleasure,

and we are hopeful of arranging an-
other competition in the near future
to give our keen short-wave readers
an opportunity of saving their repu-
tation.

All credit to the readers who did
submit their entries, but in nearly all
cases the unfortunate fact has to be
faced that the readers travelled the
path of least resistance and made no
determined effort towards an out-
standing result. Where there was
an extremely encouraging and pains-
taking effort one of our fundamental
rules had not been observed !

Better luck next time !

A New Short-wave Oscillator
A new valve for short and ultra -short

wave working has just been released
by the Ediswan Electric Co., Ltd., and
designated the ESW2o..1. It has a maxi-
mum anode dissipation of 25o watts
and a maximum filament emission of
2A.

The characteristics are as follows :
Filament volts,
Filament current, 6.5 A.
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Max. anode voltage, 2,000.
Impedance, 9,000 ohms.
Amplification factor, 20.
Max. dissipation, 25o watts.

This valve is of the carbon -anode
type with both anode and grid connec-
tions brought out through the top of
the bulb to tungsten rods. Maximum
dissipation is permissible down to 6o
megacycles without over -heating. The
list price has been tentatively fixed at
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Thei new Westinghouse mercury -vapour lamp which
produces the most intense artificial light so far

developed.

THERE are two classes of light
source suitable for mechanical
systems of television, one where

the light source itself is modulated at
television frequencies and the other
where the light source is of fixed in-
tensity and modulated by a Kerr cell
or other practical inertialess light
valve. From the first division, the
arc lamp may be excluded on account
of its inconstancy. High -intensity
tungsten point lights of the incand-
escent -filament type may be devel-
oped, but because of the extreme
brilliancy at which it is necessary to
burn such filaments their life is apt
to be far too brief to meet the re-
quirements of home television.

Most promising in its division now
appears to be the high -intensity, high-
pressure quartz capillary mercury
vapour lamp on which Philips Com-
pany of Holland has been at work for
some years. In this country (Ameri-
ca) the General Electric and West-
inghouse Co.s are each developing
this type of high-pressure mercury
vapour lamp with every promise that
this source shortly will be available
for television purposes.

The Light that
Rivals the Sun !

In the air-cooled variety the inten-
sity of the capillary vapour stream is
approximately that of the electric arc
crater or 85,000 candle -power per sq.
in. But where the capillary is water-
cooled by being encased in an outer
glass tube through which a rapid

A NEW LIGHT SOURCE
FOR TELEVISION

BY DR. LEE DE FOREST
We are indebted to " Radio Craft " (U.S.A.) for the following information on the development
of a new and very intense light source which it is expected will be suitable for television

purposes.

of maintained ing it is of the locally generated type.
On the average over 4.0,000 com-

plaints are dealt with each year from
listeners who have suffered interfer-
ence caused by lifts in buildings, trol-
ley buses and trams, domestic appli-
ances of all kinds, neon display signs,
and medical apparatus. All these
different sources of interference have
been dealt with by the addition of
condenser -choke filters of a simple
kind. The biggest difficulty has
been obtaining the permission from
the owners of the apparatus and de-
ciding who shall pay for the filters.

If legislation were introduced to
line up with other countries the Post
Office would be able to eliminate,
within a year or so, most of the inter-
ference to radio and television.

Manufacturers would be compelled
to fit suppressors to all equipment
likely to cause interference for the
cost of these suppressors, when
bought in quantities, is only a shilling
or so, which would not affect the price
of the apparatus.

Listeners who complain of crack-
ling spoiling the radio programmes
do not realise that it may come from
the traffic sign at the street corner
or from the local barber who has in-
vested in a new hair dryer.

It is the intention of the committee
to approach the Government with a
view to granting the power to the
Post Office so that in the near future
radio interference from such equip-
ments can be dealt with legally.

stream cold water is
flowing, high mercury pressures (20
atmospheres) are obtained; and a
light intensity value equal to That of
the sun's disc, or some 250,000 can-
dle -power per sq. in. !

The lamp illustrated measures
about 51 ins. x If ins, overall, the
actual light element being only ins.
x in. in diameter. It is operated
from a transformer which delivers
25o volts at the secondary, and the
mercury arc is approximately in.
long, a striking contrast with the
usual mercury -vapour lamps in which
the arc is of varying lengths from
5 ins. up. Thus the ideal " point
source " is approached more closely
than ever before in this type, which
makes its use in television of the
greatest interest. As with other
lamps of the mercury -vapour type,
the starting time is 3 to 4 minutes,
before full brilliance is attained.

Modulation
Whereas a water-cooled device of

this nature would scarcely be practi-
cal in a home, the less brilliant, air-
cooled high-pressure mercury -vapour
source appears to give sufficient bril-
liancy even after the light passes
through (Nicol prisms, or equivalent)
and a Kerr cell, and necessary lenses,
etc., to illuminate with acceptable
brilliancy a screen area of at least
4 sq. ft.

While the most obvious use of this
new mercury vapour lamp would be
as a fixed source with light valve
modulation, it is not at all uncertain
that the brilliancy of this source can-
not be directly modulated at television
frequencies. If so, this latter ar-
rangement will afford many advan-
tages over the fixed source with Kerr
cell and polarising devices.

Electrical Interference with
Broadcasting.

A committee appointed by the In-
stitute of Electrical Engineers have
come to the conclusion that, given
the power the Post Office can elimin-
ate all interference to radio provid-
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Aircraft and Television.
Television may soon play a part

in landing aircraft during fogs by
supplying the pilot with a picture of
the landing ground and the exact
position of the plane. Direction
finders at the aerodrome log the posi-
tion of the plane which is passed on
to a television transmitter. This pic-
ture is passed on to the plane while
a lamp lights up behind a plan of the
ground mounted on the plane. By
means of these two checks the pilot
can tell his exact position and also
the best direction in which to land.
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An operator transmitting a message in facsimile over the new R.C.A.
ultra -short wave radio circuit between New York and Philadelphia.

THE entirely satisfactory demonstration of the
Radio Corporation of America's new ultra -short
wave radio circuit between New York and Phila-

delphia, a distance of some ninety miles, would seem
to mark the beginning of a new era in the field of radio
communication. The circuit operates on a wavelength
of 3 metres, and is unique in that it employs two relay
stations which are automatic and unattended. Draw-
ings, type matter, handwriting and other visual mate-
rial are transmitted in facsimile, along with the simul-
taneous operation of automatic typewriter and tele-
phone channels. The system is completely secret in
that it could not be picked up and " unscrambled " by
any stations other than those of the R.C.A.

Automatic Repeater
Stations

The automatic repeater stations are located at New
Brunswick, N.J., and Arney's Mount, near Trenton,
N.J. Since the range of 3 -metre waves is virtually
limited to line -of -sight, the points of reception and
transmission were selected to give the most distant
optical horizons.

Each of the repeater stations employs two different
transmission wavelengths, one for each direction. The
two terminal stations each use one sending wave, mak-
ing a total of six wavelengths, or frequencies, for the
complete circuit.

Should it be desired to extend the circuit beyond
either terminal point, these six micro -waves could be
used over and over again in the same sequence. Thus
two waves of the same length would be generated at
points about one hundred ?riles apart, and would not
interfere with each other because of the line -of -sight
limitation of their range.

The schematic diagram of the circuit-which, by the
way, was actually sent by facsimile over the circuit-
explains the placing of the repeater stations. Station
W2XBN, in New York, has its aerials placed on top
of a 600 -ft. building. This station transmits at a fre-
quency of 95,000 kc. At New Brunswick, 3o miles
distant, is station W2XBM with an aerial placed 25o ft.
high. W2XBM (in transmissions southward toward
Philadelphia, picks up the 95,000 kc. signals, and re -

AND
SHORT-WAVE WORLD

FACSIMILE
TRANSMISSION

BY

MICRO WAVES
By George H. Eckhardt

transmits them at 9o,000 kc. Then at Arney's Mount,
situated on a high hill, is the aerial of station W3XAP
which, in the transmission southward to Philadelphia,
picks up the 90,000 kc. signal, and retransmits it at
104,000 kc. Arney's Mount is 36 miles from New
Brunswick and 25 miles from Philadelphia. The Phila-
delphia station, W3XAO, is situated on top of a build-
ing about soo feet above sea level.

In transmissions northward, Philadelphia sends at
89,500 kc. This is picked up by Arney's Mount sta-
tion and retransmitted at 94,500 kc., which in turn is
picked up by New Brunswick and retransmitted to New
York at 99,500 kc.

One of the most interesting engineering features of
the new circuit is the method by which the unattended
repeater stations may be turned on or off from either one
of the terminal stations by radio. The receivers at each
of the four stations are always alive and ready to catch
impulses from their assigned transmitters. When it
is desired to make the circuit ready for traffic, New
York or Philadelphia, starts up its transmitter and
sends a certain musical note which the receiving circuits

The ultra -short wave aerial on top of an office building in New York.
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Transmitter used for 3 -metre waves in ultra -short wave radio circuit
between New York and Philadelphia.

are pre-set to " recognise." At the unattended re-
ceiver at New Brunswick the tone passes through elec-
trical filters. Electrical circuits " accept " the tone
and relays are actuated, turning on the power for the
" south " transmitter, which, when in operation, passes
the tone on via radio to the Arney's Mount station.
There the operation is repeated.

When the tone signal reaches the Philadelphia sta-
tion, the transmitter at that city is also automatically
turned on, and the tone starts on its return journey,
back to New York. Operators in New York know
that when the tone comes back to them from the
"north" transmitter at New Brunswick, the entire cir-
cuit is in full operation and ready for traffic. The con-
stant presence of the tone keeps the relays closed, and
the circuit in an operating condition. When the tone
is withdrawn from the circuit, relays click in the same
succession over the round trip to Philadelphia, and
one by one the transmitters are automatically turned
off. Philadelphia has the same control over the cir-
cuit as New York.

120 -line
Definition

The facsimile apparatus operates at 120 lines to the
inch. The heart of the receiver is the "acorn" valve,
so-called because of its minute dimensions, and in the
transmitters there are new power valves specially de-
signed for micro -wave service. These special valves-
along with the antenna, transmitter, receiver, facsimile
and terminal control apparatus were all developed in
a group of R.C.A. laboratories, each specialising in a
special phase of the work.

David Sarnoff, president of the Radio Corporation of
America, said : " We find that the ultra -short wave
portion of the radio spectrum gives us a medium of
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almost unbelievable possibilities. We cannot only send
messages in facsimile as fast as pi esent equipment will
allow, but we can send two pictUres simultaneously,
and on the same radio wave we can also add two auto-
matic typewriter channels and a telegraph channel. Of
course, this means that we do all those things in both
directions at the same time.

" The possibilities of multiple transmission are still
not exhausted. Perhaps this single illustration will
give some idea of the traffic handling possibilities of the
circuit. If we were concerned only with communica-
tion on a word basis, we could, with increased power
and filter systems, operate enough automatic type-
writers to carry a total of 12,000 words per minute in
both directions between New York and Philadelphia.

" Such flexibility, in being able to accommodate so
many separate services simultaneously, offers important

R.CACOMIOUNICATIONS, INC

NEWYORK-PHILADELPHIA
ULrRA-H/GH FREQUENCY
MULTI-CHANNELCIRCUIT

W2XBM1
90000kcj

NEWBRUNSWICK, NJ

le4,0overi
W3XAP

W3XAQ
egg500 KC

PHILADELPHIA

W2XBM
.90,500Kc

THIS SCHEMATIC Dl.46RAM
AS TRANSMITTED FROM
HILADELPHIA TO NEII/TOR
T. FACSIMILE OVER THE
LTRA -HASH FREQUENCY

CIRCUIT.

W3XAP
94:500

RNEYS MOUNT,

Reproduction of an actual diagram transmitted from Philadelphia to
New York.

commercial advantages. But we intend to continue this
development further with the object of creating new
devices for higher speeds of transmission on the indivi-
dual channel. There would be little point in our using
the new system merely to add another hundred or two
automatic typewriter channels between these two cities
when adequate wire facilities for such services already
exist. We cannot be content merely to duplicate pre-
sent practice at this stage of radio's development. Now
that we have the circuit we shall turn again to the
laboratory to find out how best to make use of it. Of
course radio wants its share of telegraphic traffic, but
it looks also at the much bulkier mail bags."
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I

London's Viewing Rooms
u- P to the time of writing, about

twenty applications have been
received by the B.B.C. for in-

formation relating to the equipment
of public viewing rooms. How
many of these will mature it is im-
possible to say yet, but I am assured
that the interest that is being shown
goes far beyond the point of curiosity
and that in some cases plans for these
viewing rooms have already been got
out. I think that the recommenda-
tion of the B.B.C. that the audiences
should be limited to about thirty per-
sons is a wise one for, of course, at
a given distance there is a limit to
the amount of detail that the normal
eye can see. Experiment has shown
that in the case of a picture ten inches
square with 240 -line scanning a view-
ing distance of six feet is the most
suitable ; with a distance of less than
five feet it is easily possible to dis-
cern the line construction of the
screen. The viewing angle also has
an important bearing on the matter
and obviously it will be impossible to
seat every member of an audience in
the position for optimum viewing if
the number is not limited.
The Broadcasting Programmes

and Television
When the B.B.C. recently out-

lined its programme plans for the
autumn and winter, Mr. Cecil
Graves, the B.B.C. Programme Con-
troller, said that in the scheme of
construction on which these were
based no account had been taken of
any effect which the television pro-
grammes might have on the broad-
cast programmes. It appears, there-
fore, that the television programmes
will be absolutely independent of the
sound transmissions and that no at-
tempt whatever will be made to ob-
tain any measure of balance between
the two.

Television Rehearsals
One would have naturally assumed

that more time would require to be
devoted to television rehearsal than
in the case of sound broadcasting.
However desirable this might be it

will be impracticable, and it has been
calculated that a rehearsal time of
three hours to one of actual presenta-
tion will be all that is possible. Moni-
toring on a closed circuit will, of
course, be essential, and it will be
appreciated that three hours per day
presentation with the rest of the time
devoted to rehearsal will only permit
of this ratio. In the case of sound
broadcasting a ratio of eight to one
is allowed for the more elaborate pro-
ductions, but of course these rehear-
sals can proceed irrespective of any
transmissions that are in progress.

Television in Russia
Reliable information on television

developments in Russia is difficult to
obtain. For a considerable time low -
definition transmissions have been
made from Moscow, but these ap-
pear to have been experimental and

THE LONDON TRANSMISSIONS
The following is a summary of the

arrangements made for the television trans-
missions from the Alexandra Palace :-

The Baird System will use 240 lines,
sequential scanning, 25 pictures per second.
Marconi -E. M. I. will use 405 lines, 25
pictures per second, interlaced scanning to
give 5o frames per second, each of 2o2 1/2
lines. Receivers can be constructed capa-
ble of receiving both types of transmission
without undue complicated adjustment. The
ormat for both systems will be 4>< 3.

The vision signals with either system will
be radiated on:.a frequency of 45 MO
(6.7 metres), and the associated sound
signals will be radiated on a frequency of
41.5 Mc Is (7.2 metres). The power of the
vision`transmitters will be 17 kilowatt peak
during periods of maximum modulation,
while the sound transmitted will have a
power of 3 kilowatt, go per cent. modulation,
Copenhagen rating.

Direct television will be given by the
Baird System by means of intermediate film
and the image -dissector, while the Marconi -E.
M.I . Company will use the Iconoscope camera
(Emitron). Film transmissions will also be
given, the Baird Company using mechanical
scanning and Marconi -E. M. I. the Emitron.

Three programme periods are contemplated
daily at :-3.o--4.o p.m. 6.15-7.15 p.m.
9.30-10.30 p.m.

Programmes will be provided by one
system at a time, the two systems working
alternately week by week.
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have not been worked to any sche-
dule. It is now reported that the
construction of a high -definition
transmitter has been commenced
which if successful will be used to
inaugurate a regular service early
next year.

Still Hush-hush at the Palace
The B.B.C. still continues to

maintain a close guard on the Alexan-
dra Palace. The would-be intruder
cannot do more than get inside the
door before he meets with a severe
rebuff. Dates for a Press visit have
been fixed tentatively on two occa-
sions, but each has been cancelled
later and the excuse given that it is
not considered that the work is suffi-
ciently advanced for public inspec-
tion. From information which has
come to me, however, it is now cer-
tain that the work is practically com-
plete and that it is really only the
finishing details that remain. The
aerial is up, but the feeder connec-
tions have not yet been made. The
two main studios are also completed ;
these are so arranged that they can
be divided into three smaller sections
by means of curtains when only a
small space is required. All the
transmitting gear is now at the
Palace and some of it has actually
been in operation on a closed circuit.

Television and the Cinema
The alarm that was recently ex-

pressed by the cinema trade gener-
ally regarding the potential rivalry
of television appears to have sub-
sided to some extent. The conclu-
sion seems to have been reached that
it will be a very long time before it can
rival the film and that its immediate
future is in the home where it will
no more adversely affect the cinema
than does any other form of home
entertainment. Cinema exhibitors
however do not propose to withdraw
their objections to the broadcasting
of news -reel items supplied by film
concerns.

Opinions Made in America
It is rather a curious point that

when any information on television
is sought by outside interests re -
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course is always had to America for
opinions on the state of the art.
Whether this is due to the hush-hush
policy that has been persisted in here
or not I do not know, but it seems
a curious state of affairs for the tele-
vision problems that America has to
face differ radically from those here.
The difficulties of putting it on a
commercial basis in that country are
stupendous and these alone are suffi-
cient to prevent an unbiased opinion
being given.

Television in the Provinces
A short time ago the Sheffield City

Council passed a resolution instruct-
ing the Town Clerk to write to the
B.B.C. for an assurance that the
claims of Sheffield would be given
consideration in connection with the
national system of television broad-
casts, and that representatives of
Sheffield would be afforded an oppor-
tunity to collaborate with that body.

The B.B.C.'s reply pointed out
that it is not at the present time pos-
sible for a definite commitment to be
made as to the establishment of a
station in any particular area, and
that as the planning of additional
stations is not the function of that
body alone, but also of the TeleVision
Advisory Committee, the Council's
offer of collaboration had been passed
on to that committee. The Town
Clerk communicated with the Advi-
sory Committee, and he has received
a reply containing the following:-
" As you are no doubt aware, the
London television station is not yet
in operation, and until some experi-
ence has been gained of the working
of that station it will not be possible
for the Television Advisory Commit-
tee to give serious consideration to
the question of opening additional
television stations in other parts of
the country. You may, however,
rest assured that when the time comes
to consider the erection of further
television stations, the claims of
Sheffield will he duly borne in mind
by my Committee."

No Television at B.B.0
Training College

It is understood that no television
instructional courses are to be in-
cluded in the curriculum of the pro-
posed B.B.C. training college which
it is now officially stated is to be in-
stituted. The idea, it appears, is to
train a reserve staff in the various
spheres of sound broadcasting.

Television and the Radio
Trade

Advertisers Weekly asks: " Isn't
the radio trade falling over back-
wards in its anxiety not to allow tele-
vision to disorganise radio sales?

" In the not very distant future
American and other foreign television
sets will begin to flood the English
market. Against that time the
British radio trade will have built up
an impression in the public mind that
they are technically unprepared, scep-
tical, and almost hostile to a form of
entertainment which the consumer
will take up with an enthusiasm be-
side which their interest in radio will
seem half-hearted.''.

The G.E.C. and Television
Speaking at the annual general

meeting of the General Electric Co.,
Ltd., the Chairman and Managing
Director, The Right. Hon. Lord
Hirst of Witton, in the course of his
speech, said :-" You will, I know,
expect me to make some reference to
the advent of television. The recom-
mendations of the Selsdon Committee
have been very largely adopted by the
Postmaster -General, and the public
is now awaiting the announcement of
public transmissions. Your com-
pany is ready with its receivers imme-
diately these transmissions com-
mence, and you may rest assured that
we shall be able to take our place in
the arena when the moment arrives."

Television Inventions
The British Patents Office reports

that there was a large increase dur-
ing 1935 in inventions relating to tele-
vision, particularly in respect of the
development of cathode-ray receivers,
the reduction of flicker by interlaced
scanning, transmission of cinema
films, and short-wave wireless trans-
mitting and receiving apparatus for
use in television.

Frequencies of Billions !
Giving evidence before the U.S.A.

Federal Communications Commission,
Mr. David Sarnoff, president of the
Radio Corporation of America, said :
" Beyond the ultra -high frequencies
lie the micro -waves, frequencies that
oscillate at the rate of a billion cycles
a second, wavelengths measured in
centimetres instead of metres," Mr.
Sarnoff continued :---

" Once we have conquered these
microwaves we shall have opened a

radio spectrum of almost infinite ex-
tent.

" Instead of numbering the usable
channels in a few scant thousands,
radio will put millions of frequencies
at the command of communications
services of all kinds. There will not
only be an unlimited array of mass
communications services, but an un-
limited number of individual com-
munication connections.."

Sponsored Programmes
As a result of the decision of the

Government to exclude advertising
in any shape or form in broadcasting,
the B.B.C. plans with regard to cer-
tain sections of the television pro-
grammes will have to be modified.
The original idea was to include such
features as fashion parades and de-
monstrations with a limited amount
of publicity to the organisers con-
cerned. How far the veto will affect
these programmes it is difficult to say
at the present time, for this class of
programme will of necessity be a
feature of the television broadcasts.
It will be remembered that the Ulls-
water report in connection with spon-
sored television programmes said,
" -that any increase in its use should
be limited to the initial stages of tele-
vision broadcasting," and it was upon
this that the B.B.C. plans were based.
Actually there is a certain amount of
publicity going out on the sound
broadcasts-the quoting of makes
and numbers of gramophone records,
for example-and it may be that some
such loophole will be found in the case
of television.

The Moscow Television Canal
Mention was made in these notes

recently of the use of television for
the control of the locks of the Mos-
cow -Volga canal which is in course
of construction. Television, it is
understood, will permit of the lock -
keepers seeing the ships in advance
of their approach. The first section
of this canal has now been opened.

Twenty-three Public Tele-
viewing Houses in Berlin
During the Olympic Games, which

will be held in Berlin from August
to August r6, the Post Office have
decided to increase the number of
public televiewing rooms and halls
from the present eight to twenty-
five. Some of these will be situated
at Potsdam. By this means it is
hoped to give as large a part of the
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AND MORE REFLECTIONS
population as possible a chance to
see the main events in the Olympic
Stadium by means of television.

Concrete Pit for Olympic
Television Engineers

A concrete chamber sunk below the
surface of the arena in the Olympic
Games' Stadium will be used by the
German television engineers to house
the apparatus required for televising
the events. i8o-line and 25 -frames -
per -second pictures will be used, and
the signals will be broadcast from the
Berlin Witzleben television station.

Short -waves and the Olympic
Games

In order to broadcast in all lan-
guages to every country taking part
in the forthcoming Olympic games a
new transmitter is being erected at
Zeesen near Berlin.

It will be one of the largest and
best equipped stations in the world
and will ultimately be used for the
German colonial service. The wave-
lengths for this station will be picked
from those channels allocated for
German short-wave use so as to make
sure that the programmes will have
a world-wide coverage.

All -wave Receivers
For the first time the British set

makers are to go after the short-wave
and export market now held by
America. Next season well over too
receivers, marketed by 3o different
makers, will be available.

Several American stations are to
take advantage of this forthcoming
short-wave interest by issuing full
programmes for publication in this
country. American advertisers with
agents in Europe are finding short-
wave listeners a potential market for
their wares so programmes suitable
for European consumption can be
anticipated.

5 -metre Prospects
Earlier in the year several 5 -metre

transmissions from California were
received in Eastern America a dis-
tance of between 2,500 and 3,000
miles. Although this was purely
freak reception, regular transmis-
sions from W6CNE in Canoga Park,
California, are now being received in
the New York area on single -valve
receivers. As the power used is no
more than 45 watts --less than the
current taken by the average electric

lamp bulb-it seems quite possible
that long distance 5 -metre reception
will soon be an accomplished fact.

Large Pictures with Cathode-
ray Tube

At the great " Germany " exhibi-
tion which opened on July 18 a strik-
ing development in projection recep-
tion of high -definition television was
demonstrated daily by Telefunken.
This firm has seemingly solved the
hitherto difficult problem of produc-
ing a large picture for high -definition
television reception using the cathode-
ray tube.

On a ground glass screen roughly
8o by roo ems., television reception
is shown which can be watched in
comfort by up to 300 people.

The method employed is briefly as
follows : A small cathode-ray tube
made of heavy heat -resisting glass
and fitted with an entirely flat screen
is placed behind a normal optical sys-
tem of lenses which enlarges by pro-
jection the television* reception
pictures on the screen of the tube
from 6 by 8 ems. to the size already
mentioned. The secret of the success
of this method lies in the great accu-
racy and brilliancy of the small
picture on the screen of the new tube.
It is stated that a high tension of
20,000 volts is required.

On the Short Waves
Those Who have been troubled by

the lack of results on the short waves
during the past two months will be
glad to know that this is not due to
any fault in the receiver or trans-
mitter.

Conditions at the moment have not
been worse for over five years and
rarely have all bands been so affected.
Listeners in all parts of Great Britain
have found the 16o -metre band use-
less owing to noise except for very
local working. Most amateurs have
failed to find any worth -while sta-
tions on 8o metres while the 40 -metre
band has been so erratic that it has
been impossible to arrange any ad-
vance schedules. Stations on this
band have been known to fade out
during a short contact of 15 minutes
or so while skip has been up to ioo
miles.

The severe storms have made re-
ception on 20 metres almost impos-
sible even to those with multi -valve
receivers. These conditions do not
show any signs of changing.
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Television Make-up
Instructions have been issued to

the television staff to wear contrast-
ing colours such as white flowers or
bright edging with black materials.
Blues should always be the predomin-
ating lip -stick colour as this regis-
ters as a dark shade.

The Director -General has men-
tioned that all rehearsals should be
full-dress with correct make-up.

U. -S. -W. Developments
So much is being done just now to

develop ultra -short-wave working
that one begins to wonder where it
is all going to end, and how the bal-
ance will lie, in the future, as between
these and the so-called medium and
long waves now used for ordinary
broadcasting. Only a few years ago
the waveband below ioo metres was
considered to be of so little use that
it was handed over to the amateurs.
Now most of the really long-distance
transmissions " belong " there.

High -definition television is, of
course, responsible for a good deal
of the recent progress reported in
the region below to metres, but lower
down the scale comes what is per-
haps the most fascinating field of all.
I refer to the so-called " micro "
waves, which are measured in centi-
metres but are now being used to
cover distances of 3o miles and more.

Somewhere here one begins to get
a glimpse of the time when we shall
all carry vest-pocket sets, tuned to
a " personal " micro -wave, and res-
ponding automatically to a call -code,
something like the watch -dog sets
used at sea for the S.O.S. signal.
The prospect of being kept con-
stantly in touch with home may have
its appeal.

The German Radio Exhibition
The German Radio Exhibition

opens on August 28 when it is ex-
pected that a great deal of space will
be devoted to television apparatus
and demonstrations.

This angle of television has been
fostered by the German manufac-
turers in an endeavour to increase the
public interest. It will be remem-
bered that last year the television
booths were destroyed by a terrible
fire that almost wiped out the entire
exhibition.

This year the exhibition will run
concurrently with Radiolympia which
opens on August 26.
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PHOTO -ELECTRIC CELL
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Details of a simple photo -voltaic cell that can be made at home

AMATE UR experimenters' work
is often hampered by the pro-
hibitive cost of components.

Such a component is the photo -elec-
tric cell which, except for its ibigh
price would provide the amateur with
many and varied interesting experi-

lo Kimay or wahle

Wires Connected
To Plates

Ebonite.
Spacers Y2 Thick
Between Plates

Copper Plate

Jar Painted Black
exceptontkis Side

Copper
Plate

Copper Sulphate
Solution

(CuSO4)

Sketch showing the construction of the photo -voltaic
cell.

ments. A simple type of photo -elec-
tric cell, however, can be made at a
nominal cost, and although not so
efficient as the commercial article, it
will serve many of the purposes re-
quired of it by the experimenter. This
cell is particularly suitable for measur-

 2Mto11

P.E.Cell

To Secondary
Relay or Power

Amplifier

12.0V. HT.
Battery

wo,cloo Potentiometer

Tap al about 30 V. 7

An amplifier circuit. The grid bias should be
adjusted to be just sufficient to limit flow of anode
current. The valve employed should have a high

mutual conductance.

ing light intensity and while not being
as fast in action or as responsive to
high frequencies as the commercial
article, it has the advantage of not
requiring a polarising voltage from
an additional battery as it is in reality
a special type of light sensitive bat-
tery.

The materials required are : -One
square glass jar, two plates of "pure
copper," about q ins. by II ins. by
1/32 in. thick, and a small quantity

of copper sulphate. The dimensions
are approximate; the larger the
area of the plates the higher the out-
put of the cell. Three sides of the
jar are painted with " dead drop
black " paint, leaving one side of the
jar transparent to act as a window to
allow the light rays to pass.

The copper plates are immersed in
the jar in a solution copper sulphate
(CuSO4) or blue vitriol--iz grammes
to the ounce. The solution is made
by dissolving the CuSO4 crystals,
which are obtainable from any chem-
ist for a few pence, in distilled water,
the proportion of the solution being
one in four, i.e., one ounce of CuSO4
crystals to four ounces of distilled
water.

Before immersing the plates in the
solution leads are, of course, fixed to
each plate by soldering or putting a
small bolt through the top of each
plate and fastening the leads on to
them. Stiff copper wire should be
used for the leads so that it can be
bent to separate the plates when in
the cell; under no circumstances must
the plates be allowed to touch each
other. Care must be taken to see that
the level of the solution is well below
the soldered joint.

The plates can be prevented from
touching each other by spacing them
with two pieces of ebonite or glass,
the whole being firmly clamped to-
gether by a rubber band.

The plates can now be immersed in
the solution and they are so placed
that the flat side of one of them is
directly facing the window so that
the light rays passing through fall
on it.

The theory of the cell is based on
the fact that there is a difference of
electrical potential between the illu-
minated plate and the one that is not
exposed to light, thus causing a cur-
rent to flow within the cell, or, in other
words, " if one of two similar elec-
trodes immersed in an electrolyte is
illuminated, an e.m.f. is produced
owing to movements of the ions in
the liquid reducing the resistance of
the cell.

The experimenter will, of course,
realise that the current prodw..:ed by
this cell, or for that matter, any type
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By William Watt

of photo -electric cell, is very minute,
being only a few micro -amperes, and
it has to be amplified before it can be
put to practical use. There are two
methods at his disposal for accom-
plishing this, one utilising an ordin-
ary triode valve, and the other taking
the form of a mechanical type of re-
lay, of which there are many and
varied forms

The nature of the actual experi-
ments to be carried out will, of course,
decide to a certain extent the method
of amplification to be adopted. For
measuring different light intensities
there is a meter on the market which
has a very sensitive movement cali-
brated in foot-candles and which can
be operated direct from the cell with-
out amplification. Readings up to
250 foot-candles can be obtained from
this particular meter.

For other experiments the writer
advises the use of the mechanical
type of relay in preference to ther-
mionic valve amplification as the cell
has a low internal resistance which

A simple type of relay wed in conjunction with the
photo -cell.

makes it not altogether suitable for
valve amplification. This does not
imply that it is totally unsuitable and
the diagram illustrates a circuit which
it was found worked quite well.

No difficulty should be experienced
in rigging up satisfactory relays; it
is possible to utilise movements taken
from old milliammeters (0-5 milliamp.
range), voltmeters, cutting out the in-
ternal resistance, of course, or even
the earpiece of an old headphone.

Relays of this type are only capable
of " breaking " quite small current,
and are generally used to drive more
powerful relays.
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PHILO T. FARNSWORTH ON
THE FUTURE OF TELEVISION

The following is an abstract of the evidence given by Mr. Philo T. Farnsworth, Vice -President of
Farnsworth Television Inc., and well-known research worker, before the Federal Communications
Commission which has been sitting in Washington, U.S.A., to decide the future of television in America.

MR. FARNSWORTH, in giving
evidence before the Federal
Radio Commission, dealt in the

first place with the locating of tele-
vision transmitters in order to avoid
interference. He said : We believe
that it is essential in allocating these
ultra high frequency bands to tele-
vision stations to take full advantage

The Farnsworth combined vision and sound receimr
which it is proposed to market at less than Sz5o

of the properties of directivity. If
the properties of directivity are not
taken into consideration, it is doubt-
ful to us whether it would be possible
to place even two stations in principal
cities without objectionable interfer-
ence. If the properties of directivity
are given due consideration, for ex-
ample, by locating television trans-
mitting stations towards the circum-
ference of the populated area to be
served, and directing the signal to-
wards the centre of such area, the
interference will be confined to one
direction. For the coastal stations
the energy may be directed seaward

and this will permit substantially all
the channels to be used in every
coastal city.

We recognise that in many in-
stances locating television transmit-
ters near the outskirts of a city would
be a disadvantage. This would be
true, for example, in New York,
Philadelphia and Chicago. This dis-
advantage is partly offset by the de-
creased attenuation that will result
near the transmitter. Furthermore,
in many cities a better total coverage
will be obtained by such location of
the station outside of the area of high
buildings.

For cities located inland the desir-
able directional pattern that should
be used will be determined by the
location of surrounding cities.

The use of directive receiving an-
tenna will be useful in attenuating
the interfering signal with respect to
the desired signal. Such 'receiving
antenna are simple and economical
to build and use and in a great many
instances they will be used anyway
to increase the sensitivity of the re-
ceiver and give better service. We
recognise that future allocation prob-
lems will be difficult and we do wish
to point out that directivity will be
as important a factor as is frequency
band width in determining the number
of possible television stations for a
given area.
A New
Transmitting System

We are very doubtful whether the
present system of amplitude modula-
tion will be the ultimate method used
in television. At present, although
the television modulating frequencies
cover a band of two -and -a -half mil-
lion cycles, 95 per cent. of the trans-
mitter power is confined to frequen-
cies below one hundred -thousand
cycles. if we attempt to so distort
the television impulses to give a
greater percentage of power in the
high -frequency part of the band, we
develop a video signal which has very
large voltage swings, but which has
comparatively low power content.
This imposes a requirement on trans -

mitter design which is impossible to
obtain using standard tubes. For ex-
ample, a transmitter designed for
i,000 watts average power would
have to be capable of transmitting
instantaneous peak power of the
order of ioo kilowatts. For this
reason, no one in the past has seri-
ously considered this type of trans-
mission. Recently, however, we
have developed tubes which have the
fundamental properties of developing
practically any required peak power
so long as the average power is kept
within their dissipation rating. We
therefore intend to experiment with
frequency distortion at the transmit-
ter and suitable frequency compensa-
tion at the receiver. If the system
can be worked out practically, as it
at present appears it can, the effec-
tiveness of a given power radiated by
the transmitter will be increased in
direct proportion to the increase in the
power radiated at the high side -band
frequencies.

To give a quantitative idea as to
the magnitude of such possible im-
provement, we may consider the type
of image which results in the largest
component of high -frequency power
at present, namely, an image consist-
ing of very fine print. Even with
such an image, the total power in the
band frequency from ioo,000 cycles
to two -and -a -half million cycles is less
than io per cent. of the total.
1,000
Megacycles !

We look to the future With com-
plete confidence that the very high
frequencies between ioo and, z,000
megacycles will be commercially use-
able within a very short time. We
have under development in our
laboratory tubes that may be used as
oscillators and amplifiers without loss
of frequency up to 5oo megacycles or
higher. These tubes are of the cold
cathode multipactor variety. We hope
to make tubes of this type available
to our licensees for experimental pur-
poses within the next few months. At
the present time we are attempting
to develop a tube which will deliver
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an output of Soo watts up to 500
megacycles. When we have suc-
ceeded in this it will be possible to
build economical one -kilowatt trans-
mitters for the band between too and
Soo megacycles. This illustrates
how the by-products of an important
development such as television may
open up new frontiers of scientific
achievement.

Receiver
Control

It is thought by many that the re-
ceiver developed for television at pre-
sent is too complicated for use by the
public. There are only three essen-
tial controls on our television receiver.
One of these controls tunes the ultra -
short wave receiver. Another con-
trol adjusts the intensity of the visual
image. The third control is for
focusing of the cathode-ray spot. We
are confident that with a very small
amount of further development, we
can eliminate the focusing control,
leaving only two controls for the com-
plete visual part of a television re-
ceiver.

In adopting a fixed spacing between
sound and vision carriers, it is con-
templated that the tuning of sound
and vision ultra -short wave receivers
will be accomplished with one control.
We therefore have only one additional
control, namely, that for regulating
the intensity of the picture in what is
for all practical purposes the present
television receiver. We do not feel
that even at the present time the cost
of television receivers would be pro-
hibitive. Our receiver at present

consists of three units :
I. A combined sound and vision

ultra -short wave receiver.
2. A television scanning chassis.
3. A regulated power supply.

Receiver
Costs

The total number of tubes required
in these three units at the present
time is nineteen. We hope in the
very near future to reduce this num-
ber to fifteen. We believe, therefore,
that the costs estimated for television
receivers are entirely too high. We
do not feel that it is at all' unreason-
able to expect that the cost to the
public can almost at once be less than
$250 each. It is perfectly true that
since a television receiver must always
include both sound and vision receiv-

ers, the combination will always cost
more than a simple sound receiver,

As to the cost of television trans-
mitters, we have had manufactured
for us by one of our licensees a com-
plete television transmitting station,
and the cost is but a small fraction of
any of the figures which have been
so widely published. Television
studios, as is the case with sound
studios, may be elaborated to any
desired degree. It would hardly be
fair to take as the cost of a sound
transmitting station the cost of the
plant at Radio City.

The Amateur
Constructor

We believe that amateurs can and
should he permitted to share in the
development of television by building
their own television receivers. It is
our belief that television presents no
more difficulty to amateur receiving
set builders than did radio in 1921 and
1922. Of course, there will be no
crystal set days, but there will be
manufacturers Or cathode-ray tubes,
there will be manufacturers of com-
ponent scanning units, there will be
published circuit diagrams of useable
short-wave receivers and I should not
be surprised to find amateurs building
television receivers, competing
favourably with those developed in
the large laboratories.

We take issue with the testimony
which has been given by other tele-
vision workers in their belief that
television must be born a finished
service. We do not want to misin-
terpret their statements as meaning
that television will not make further
progress after it has become a com-
mercial service. It seems to be the
general belief, however, that the baby
must be born with a beard.

Public
Interest

While we recognise fully the force
of what has been said as to the neces-
sity for caution leading to the in-
auguration of television, we question
whether it is within our ability to con-
trol its progress. We submit that
with the public desire for television

Our Policy
"The Development of

Television."
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what it is, once experimental stations
are operating on regular schedules,
uncontrolled manufacturers will pro-
duce television sets for public con-
sumption even though of an inferior
quality. Does anyone suppose that
the Courtland Street gentry will not
find a way to offer cheap television
receivers of the bootleg variety just
as soon as experimental broadcasting
is regularly on the air? It May well
be, therefore, that receiver manufac-
turers and broadcasters may be
forced to start television 'ooner
than they expect.

During the past ten years, since
the public first began to hear about
television and to envisage it as a
home entertainment service, it has
been steadily becoming an explosive
entity.

The flame of public interest has
been fanned by publicity until it is
about ready to burst into a conflagra-
tion. Whether it will do so as a re-
sult of the added impetus that is now
given to television experimentation,
is a matter of conjecture, but it is our
opinion that after the public learns
that a few hundred television receivers
are operating, even though under ex-
perimental field conditions, it will be
difficult for any group to delay its
commercial exploitation.

Technically
Ready

Engineers and inventors have been
working fifty years in developing
television. 'They now pronounce it a
technical reality, although still cap-
able of being improved. In its use
now there will arise a new art com-
bining the theatre, motion pictures,
radio broadcasting, newspapers, ad-
vertisers, educational institutions,
etc. These interests must make their
contribution to its full utilisation in
the same scientific spirit as its crea-
tors have done technically. To delay
is to let opportunity pass into the
hands of those more alert. 'To vigor-
ously tackle the problems, all of
which appear capable of solution, is
to liberate this great new force for the
progress and welfare of mankind.
Television's advent is timely. Tech-
nical developments have increased
leisure for many which may be con-
structively filled by the proper use of
television. It will be a tremendous
stimulus to its own immediate indus-
try and to others by increasing human
desires.
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MECHANICAL SCANNING By R. L. ASHMORE

AND HIGH -DEFINITION PICTURES
The success that has attended the efforts of some of those who have been developing mechanical scanning for the new
high -definition service has led to renewed interest in this class of receiver. The following notes are not intended to
indicate a solution of the many problems that have to be met, but rather as a resume of some of the attempts that

have been made and an indication of the lines which seem to promise success.

THE simplest of all scanning
devices is the disc, and at
the outset will be useful

to consider whether this could

promised success for a lower defini-
tion, it has not been found practicable
for anything above 120 lines. There
is also the further disadvantage of

Fig. 2.-Schematic diagram
of Baird optical lever.

play any part in the new
order of things. Owing to the fact
that there is no optic.41 leverage effect
obtainable with the disc scanner the
picture even with the old thirty -line
system was necessarily small, and
even assuming that the use of this
device was practicable for high -defi-
nition television the picture would
still be of minute dimensions. A
generous size would be a picture
three-quarters of an inch high and
rather less than an inch wide, and to
produce this a disc about 6k ft. in
diameter would be required and the
size of the holes would need to be

/34o -inch square. For a picture
frequency of 25 per second the speed
at which the disc would have to be
driven would be i,5oo revolutions per
minute. To drive such a disc at this
speed would require a considerable
amount of power because of air fric-
tion. The greatest problem, how-
ever, would be the provision and
maintenance of the exceedingly small
scanning holes, which would rapidly
become choked with dust. Attempts
have been made to overcome this
difficulty by the use of film, which is
entirely black except for the small
scanning aperture; whilst this method
the very small amount of light which
would pass through the holes. It
appears, therefore, that the disc in
its simple form must be ruled out for
high -definition pictures.

Although it may not even suggest

a solution it is interesting in the
above connection to consider the de-
vice due to J. L. Baird, which he
termed an optical lever. This opti-
cal lever was designed to overcome
the difficulty of driving large discs at
high speed and yet use a large num-
ber of scanning lines. Fig. i (above)
shows the scheme in plan and eleva-
tion and it will be seen that a series
of discs are used which are provided
with lenses. The lenses of the first
disc produce virtual images midway
between that and the second disc.
The lenses of the latter, which cross
the optical axis of the lenses in the
first, in the opposite direction pick
this first image up and produce a vir-
tual image midway between this and
the next disc, and so on. It will be
understood that though we start with
a stationary object we finish with a
series of rapidly recurring images
due to the relative motions of the
discs, and thus the speed of traversal
of the images is increased with each
successive stage, the speed of traver-
sal at each being doubled. The real
disadvantage of such a system is that
a considerable amount of light would
be lost in passing through the suc-
cessive lens stages.

The Mirror
Drum

The mirror drum is the next most
obvious type of scanner, and a little
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calculation will show that in its ordin-
ary form this would be quite imprac-
ticable both as regards weight and
size, not to mention the difficulty of
construction. One very difficult fea-
ture in the latter respect would be the
accurate setting of the mirrors to the
correct degree of angularity to pro-
duce a scan which would be a very
small fraction of a degree in the case
of 240 lines.

The whole problem really appears
to be bound up in the amount of
modulated light that can be made
available. If this is sufficient then
scanning devices can be reduced in
size and consequently there is no
difficulty in driving at high speeds,
or alternatively using some sort of
multiplying arrangement. Scanning
can also be simplified by the use of
two scanners, one for the lines and
the other for the frame frequency.

A multiplying system, which al-
though it does not provide a practical
solution, suggests some interesting
possibilities, is shown by Fig. 2. It

/
N

I 2 5 4

Fig. 2-This sketch shows how by the use of four
mirrors the number of scanning lines is multiplied.

consists of a plaque consisting of a
series of mirrors set angularly in res-
pect to each other, the number of
mirros of which the plaque is com-
posed being a suitable multiple
of the number of mirrors on the
drum to produce the required
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number of scanning lines. For
the sake of simple explanation
we may take the case of one of the
old thirty -line drums, the first and last
mirrors of which had an angular
separation of 12 degrees. The ex-
planation will be simpler to under-
stand if we assume that with a thirty -
mirror drum it is wished to produce
120 lines. Obviously in this case the
angular separation required would be
3 degrees and this can be obtained by
the use of four extra stationary mir-
rors, which compose the plaque.

line) that of the desired high -defini-
tion picture ratio.

D is the prism " ray divider " con-
sisting of a series of small angle
prisms across which each patch of
light in passing is made to go across
the screen in eight contiguous lines.
E is an associated row of adjustable -
inclination glass plates, that is, a row
of eight plates, the first of which are
inclined (by the different amounts re-
quired) toward the drum in order to
raise (i.e., displace upward) by the
appropriate amount the rays passing

Fig. 3.-A pill view
showing the relative
positions of ray divider
and mirro--drum for

horizontal scanning.

Reference to the diagram will show
that the light ray upon reflection from
the drum is caused to strike the top
mirror from whence it is reflected on
to the screen. The four separate re-
flectors of which the plaque consists
are capable of adjustment to a differ-
ent reflecting plane in two directions.
When by the rotation of the drum the
ray travels over the surface of the
lowest reflector a line will be traced
on the screen. The second reflector
is so adjusted that the ray is dis-
placed by a quarter spot width, the
third by half, and so on. In this way
each mirror on the drum is caused to
produce four lines.

A somewhat similar scheme to the
above was described in the May,
1935, issue, which avoids making the
path of the light rays oblique, which
is the case when mirrors are used.
This arrangement employs a series
of small angle prisms and the scheme
is shown by Fig. 3. It will be seen
that eight of these prisms are used in
conjunction with a drum carrying
thirty mirrors.

The drum rotates horizontally, that
is it has its spindle vertical to suit
horizontal line scanning. The dotted
line AB indicates the axis of the opti-
cal (and modulating) system. C is
the mirror-drum-adjusted to a ratio
of eight times (in the direction of a

Srrcew

O I

through them to make the top lines
of each " bundle " of eight lines
while the last plates are inclined (by
the different amounts required) away
from the drum to lower (i.e., displace
downwards) the bottom lines of each
" bundle."

For a picture -frequency of 25 per
second the motor will have to run at
1,500 r.p.m., but there is no difficulty
in this. This is an ingenious scheme,
but there are certain disadvantages
associated with it which seem to pre-
clude its practical use.
The Mirror
Screw

A certain amount of success has
been obtained in high -definition scan-
ning by the use of the mirror screw.
Up to the present a definition of 18o
lines has been achieved, but there
does not appear to be any reason why
this figure should not be exceeded.
With definition of this order it has
been found necessary to employ a
double mirror screw built up of seg-
ments covering 72o degrees and this,
of course, means employing exceed-
ingly thin mirrors. Such a screw
requires to run at twice the angular
velocity of the single mirror screw,
the speed for 25 pictures per second
being 5o revolutions per second.

One of the disadvantages of the
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mirror screw is the small viewing
angle possible, though this has been
improved to some extent by the use
of curved mirrors. Another disad-
vantage is the weight of the screw
assembly with the probable difficulty
of keeping a heavy rotating mass in
synchronism.

From time to time oscillating mir-
rors have been suggested for produc-
ing mechanical scanning, but all the
schemes employing this type of scan-
ner have been discarded by those who
have tried them. It appears that
difficulties arise in keeping the vari-
ous mirrors of such a system vibrat-
ing in synchronism because of their
inertia. It should be noted, how-
ever that in the systems tried it was
necessary to use comparatively large
mirrors on account of the difficulty of
modulating more than a very small
value of light; with the now improved
methods of light modulation it is pos-
sible that mirror .size and conse-
quently inertia can be considerably
reduced.

From the above general outline it
will be clear that there is no real diffi-
culty in scanning by mechanical
means, but there is difficulty in hand-
ling sufficient values of light to pro-
duce a bright picture ; increased light
with ordinary schemes such as have
been outlined means heavier moving
parts with their consequent disadvan-
tages, but as present developments
have shown, undoubtedly there is
still a very wide field open for the
reasearch worker.

Ediswan E.S. I00 Output Valve
A new valve by Ediswan for pub-

lic address and modulating work has
been released.

It has the following specification :
Filament volts, 6 V.
Filament current, 3 A.
Maximum anode volts, m,000 V.
Impedance, 1,75o ohms.
Amplification factor, 5.5.
Max. dissipation, moo watts.
Optimum load, 7,000 ohms.
A.C. output, 3o watts.

Free circulation of air is essential
as the bulb dimensions are small,
but owing to the use of hard glass
in normal circumstances there is
little danger of overheating. It is
an ideal valve for high power modu-
lations as two in push-pull will deliver
approximately 70 watts. The price
is
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Television Amplifiers
(Patent No. 444,058.)

A wide band of frequencies, ex-
tending down to zero, is amplified by
a circuit which consists of two direct -
coupled amplifiers V, VI connected
through a heptode valve V2. The

is of the three -grid type with a
divided anode A, Ar, the two halves
being symmetrically arranged on
opposite sides of a common cathode.
The M.S.P4 type of valve can be
adapted to serve the required pur-
pose.

System of amplification
avoiding the need for
high values of high-
tension supply. Patent

No. 444,058

latter generates the carrier -fre-
quency in a tuned circuit L, C and
modulates it with the amplified pic-
ture signals from the valves V, VI.
The modulated signals are then
passed through a transformer T to a
double -diode rectifier V3, the output
of which is fed to a second stage of
amplification consisting of two direct -
coupled valves V4, V5.

One advantage of the arrangement
is that the two sets of valves V, Vr,
Vz and V3, V4, V5 can be fed from
two separate sources of high-tension,
HTI, HT2, neither of which need
have the high value that would be
required to secure the same degree
of amplification from a " straight "
series of direct -coupled amplifiers.-
(Scophony, Ltd., G. Wikkenhauser
and J. Sieger.)

Time -base Circuits
(Patent No. 444,133.)

Instead of using two separate
valves for the line and frame scan-
ning voltages, both are generated by
the same valve. As shown the valve

Synchronising impulses are ap-
plied to the terminals S and cause
the " line " condenser C to be dis-
charged through the valve at high
frequency, and the " frame " con-
denser Cr to be discharged at low
frequency. The anode -cathode path
containing the condenser Cr is in
shunt with that containing the con-
denser C. It does not matter, in
practice, if the condenser C should
happen to be discharged by the lower -
frequency condenser Cr, but the cir-
cuit components are chosen so that
the latter can only be slightly affected
at the line -scanning frequency.-(D.
M. Johnstone and Baird Television,
Ltd.)

Generating line and S
frame scanning volt-
ages with one valve.
Patent No. 444,133
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" Iconoscope " Transmitters
(Patent No. 444,151.)

In the Iconoscope type of trans-
mitter the mosaic surface on which
the picture to be televised is first
focused, and then scanned by the
electron stream, is liable to be
damaged by the incessant bombard-
ment to which it is subjected. In
order to overcome this difficulty, the
picture is first focused, line by line,
through an aperture A, upon a
photo -sensitive cathode C located at
one end of the cathode-ray tube.

The electrons emitted from the
cathode C are next focused by elec-
trodes E, Er upon a " compound "
mosaic surface S, which is faced by
a row R of small insulated electrodes.
The resulting electric charges set up
between the electrodes R and the
" mosaic " of photo -sensitive cells
form an " electric image " of the
original picture. This is scanned by
an electron stream, coming from an
anode K at the other end of the
cathode-ray tube, and the resulting
picture signals are fed to the first
valve V of the amplifier.-(Telefunken
Ges. fiir driihtlose Telegraphic
m.b.h.)

Cathode-ray Tubes
(Patent No. 444,173.)

Normally the electron stream in the
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cathode-ray tube shown in the draw-
ing passes through a central slot be-
tween two anodes A, A. But under
the influence of an applied impulse,
the stream will swing to one side,
and by impacting against one or
other of the anodes will set up a cur-
rent in the external circuit.

This is passed first through the
amplifier At or A2 and then back to
the coil L or L1, so that the resulting

Synchronising impulses are recorded
side by side with the signal track.-
(E. W. C. Russell.)

Iconoscope Transmitters
(Patent No. 445,485.)

The sensitive " mosaic (ell " elec-
trode of a cathode-ray tube of the
Iconoscope type is supported by a
backing -plate of mica, which holds it
flat in position and free from vibra-
tion. An additional framing -plate of

Method of avoiding- damage to Iconoscope
screen. Patent No.

444,151

magnetic field increases the original
deflection of the stream. The ar-
rangement can be used as a relay, or
to indicate when an aeroplane flies
" off course." The feed -back or re-
action effect of the coils L, Li natur-
ally increases the sensitivity of the
device.-(R. A. W. Watt and L. H.
Bainbridge -Bell.)

Television " Records "
(Patent No. 445,068.)

A television programme is
" bottled " in permanent form on a
strip of paper, from which the ori-
ginal scene can be reproduced as and
when desired in a television receiver.

The output currents from the scan-
ning device used in transmission are
first amplified, and then applied to
modulate a source of light, so as to
produce a photographic variable -
width " track," similar to that used
in recording speech for the cinema
theatre. This is next converted into
a stereotype which is, in turn, used
to print the " record " on paper, the
original " track " appearing as a
series of parallel columns.

In order to reproduce the original
picture, the paper record is wrapped
round a drum and is subjected to a
strong light -beam of constant inten-
sity. The light reflected back from
the paper record is applied to a photo-
electric cell, and the resulting cur-
rents are, after amplification, fed
directly to the television receiver.

mica is mounted partly in front of the
sensitive electrode. The arrange-
ment is designed to safeguard the
photo -sensitive cells from bombard-
ment by stray corpuscles, and from
damage due to the effect of X-rays
produced inside the tube.-(J. D.
McGee and G. S. P. Freeman.)
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(Patent No. 445,372.)
Cathode-ray tube for television, in

which a cellular anode is closely asso-
ciated with a cellular electrode acting
as a photo -sensitive cathode.-(A. B.
Shorney.)

(Patent No. 445,413.)
Cathode-ray tube for television

fitted with a photo -sensitive electrode
and a closely -associated screen to re-
ceive the emitted electrons.-(F. C.
P. Henroteau.)

(Patent No. 445,428.)
Time -base circuit for a television

receiver.-(Radio Akt. D. S. Loewe.)
(Patent No. 445,498.)

Light valve arranged between two
internally -reflecting prisms so that the
emerging ray returns along a path
closely parallel to that of the incident
ray.-(E. Traub.)

(Patent No. 444,633.)
Electrode assembly for a cathode-

ray tube, in which the various com-
ponent parts are made of conical
shape to facilitate accurate assem-
bly.-(Radio Aht. D. S. Loewe and
B. Wienecke.)

(Patent No. 444,774.)
Superhet receiver for handling

combined picture and sound signals.
-(L. R. Merdler and Baird Tele-
vision, Ltd.)

(Patent No. 444,775.)
Cathode-ray tube having deflecting -

electrodes which are coated with an
electron -emitting material, such as
barium oxide.-(F. J. G. r.d. Bosch.)

Modified construction
of cathode ray tube for
use as a relay. Patent

No. 444,173

L

Summary of Other Television
Patents

(Patent No. 445,313.)
Method of balancing -out undesired

capacities in a push-pull valve -trans-
mitter operating at from 50 to 8o
megacycles.-(G. W. White and
Baird Television, Ltd.)

Read
Television and
Short-wave World

Regularly

(Patent No. 444,88r.)
Receiver for sight and sound sig-

nals in which both signals are hetero-
dyned by a single oscillator valve,
the frequency of which lies between
the two signal frequencies.-(Radio
Akt. D. S. Loewe.)

(Patent No. 445,140.)
Filter -circuits for separating the

two kinds of signal in a combined
television and sound receiver.-
(General Electric Co., Ltd., and D. C.
Espley.)
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By J. H. Reyner, B.Sc., A.M.I.E.E.

YOUR CATHODE-RAY TUBE
ACATHODE-RAY tube is still a somewhat pre-

cious piece of apparatus. One has the feeling
that it would be nice to start everything gradually,

for the sudden application of thousands of volts seems
fraught with unpleasant possibilities. After a little
experience, of course, this feeling wears off but, even
so, the cost of the tubes is such that it is of necessity
some little time before one handles them with reasonable
assurance.

Within the past year I have had some dozens of
tubes through my hands. I have been able to find from

04901MP
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Fig. 1.-Use of thermal delay switch for avoiding burns.

practical experience what is and is not good for them,
how long they last, what precautions may be taken
against accidental damage and so on. Some of the
experiences will perhaps be of interest.

Life
Probably one of the most important factors is that of

the life of the tube. The old gas -filled tube was known
to have a limited life because the bombardment of the
cathode by the gas ions ultimately destroyed the coat-
ing. The high -vacuum tube was supposed to have
overcome this difficulty.

Unfortunately, the early experience did not fulfil
this promise. After a life of a few hundred hours
only-sometimes less thantoo-the brilliance of the
picture began to fade. It could be restored by increas-
ing the temperature of the cathode (i.e., by pushing
up the filament or heater current), but this only
hastened the end as one might expect, for the modern
coated cathode does not like being overrun. Investiga-

tion showed that the tube had in fact lost emission des-
pite all reasonable precautions. The actual total
cathode current was not more than too n-iicroamps.,
whereas the cathode itself would yield several milli-
amps. without any distress. It was noted, however,
that tubes with a three -gun construction had consider-
ably longer lives, and this ultimately led to the solution.

The evacuation of a large bulb such as a cathode-ray
tube with relatively large masses of metal inside is not
as easy as with a small valve, and there is inevitably
a small trace of gas left. Consequently, when the tube
is working there will be a small drift of positive ions
towards the cathode, resulting in a bombardment of
the coating.

Now the relative severity of this bombardment de-
pends upon the potential gradient near the cathode. If
there is a powerful electrostatic field here, the positive
ions will move with a high velocity and will be quite
destructive in their effect. if the electric field, how-
ever, is reduced in intensity the destructiveness is
greatly minimised. The actual energy contained in the
particles is proportional to the square of the velocity,
so that if the potential gradient is halved, the destruc-
tiveness is reduced to one -quarter and the tube will,
other things being equal, last four times as long.

Three -gun
Construction

The use of a three -gun construction having the first
anode at a potential of a few hundred volts only above
the cathode, followed by a second at something around
i,000, the third anode being at the full 3,000 odd volts
enables us to achieve this desirable feature of low
potential gradient near the actual cathode, and there is

+3000 ± me =or 3"' -Anode

2"E Anode

t5T-Anode

CI

Mod.I
C

Fig. 2.-Circuit for reducing surge when switching on.
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PRECAUTIONS WHEN USING THE CATHODE-RAY TUBE
therefore a tendency to adopt this form of construction
fairly universally. It does not follow that a two -gun
construction must have a short life. If the design of
the tube is such that the first gun only has to operate
at a potential of a few hundred volts, it may (and prob-
ably would) be quite satisfactory.

The question of direct or indirect heating does not
seem to make much difference. I have had a directly -
heated transmitter tube operating at 6,000 volts on the
third anode, which has run for over a thousand hours
without any sign of loss of emission. This tube is
again a three -gun type with only 400 volts on the first
anode. After this lapse of time, however, the screen
in this tube is beginning to show marked deterioration,
but this is because the spot of light produced with
6,000 volts on the anode is really very intense, and it

Fig. 3.-Protective circuits for avoiding over -voltage damage.

is to be expected that some tiring of the fluorescent
material would result after considerable time.

Avoiding
Burns

The tube H.T., of course, should never be switched
on without some scanning voltage on the deflector
plates. Even a receiving tube has to use a very in-
tense spot in order to generate a reasonably bright
picture, and if this spot is allowed to remain stationary
on the screen it will cause extremely rapid deterioration
of the fluorescent material at that point. This is known
as burning and although it may not appear as any
noticeable physical defect on the screen, that particular
point will be much less sensitive than the remainder of
the_screen, so that when a picture is produced there will
be a little dark spot where the burn has taken place.

The scanning voltage is usually applied from an am-
plified time base operating off a separate eliminator,
and it is often convenient to provide some form of elec-
trical interlock so that the main tube H.T. cannot be
switched on until the time base is in operation. A
simple thermal delay switch operated off the time base
H.T. transformer will serve the purpose as shown in
Fig. x.

Surges
When a tube is first run up it will usually be found

that the image comes up very bright and then dies away
again to normal value. This is usually due to the
charging of the isolating condenser on the shield. A
typical circuit is shown in Fig. 2, the shield being sup-
plied with steady voltage through the leak R while
the modulation is supplied from the output of the re-
ceiver throuugh the condenser C. Since the receiver
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side of this condenser is effectively at earth potential,
it will be clear that this condenser has to charge to
practically the full H.T. voltage, but it will do so slowly
owing to the time constant of the condenser and leak,
which must be long in order to ensure adequate low fre-
quency reproduction. As a result of this it is possible
for the H.T. voltage on the main anode to rise to the
full value while the shield is still only very slightly nega-
tive, which results in a large beam current. and a very
bright picture momentarily. As the condenser C
charges up, the shield falls negative to its proper
amount and the picture intensity becomes normal.

These sudden surges may produce some destructive
effect. The actual emission from the cathode will still
be well within the capabilities of the tube, but in a two -
gun tube particularly there will be a momentary heavy
ionic bombardment which may result in the shortening
of the life. One method of overcoming the trouble is
to connect a corresponding condenser and leak to the
first gun, as shown at C1R the time constant of this
chain being made the same as CR. The first gun will
then remain practically at a low potential for an appre-
ciable time thereby preventing any beam current flow-
ing.

Excess
Voltage

There is one other form of trouble in which some
precaution is desirable. If through some breakdown,
accidental mis-connection or similar fault, the full H.T.
voltage is applied either to the first gun or to the shield,
the tube will almost certainly be wrecked. This is be-
cause the first gun and shield, being intended to oper-
ate at relatively low potentials, are placed quite close
to the cathode. The application of several thousand
volts to such an electrode would result in such a
powerful electrostatic force that mechanical damage
would result.

To avoid this, it is desirable to connect a neon lamp
across the first gun and cathode. Any sort of fuse is
quite inadequate for even momentary application of
the voltage and is sufficient to do the damage before
the fuse has had time to blow. A neon lamp, however,
designed to strike at, say, 50o volts, with a tube nor-
mally operating at 400 volts on the first anode will take
no current at all under correct conditions. Should the
voltage rise, however, the lamp will immediately strike
and draw a relatively large current and the voltage drop
on the rest of the potentiometer network will be such
that the voltage on the first anode will be quite small
and therefore safe. Lamps to strike at various voltages
suitable for protection of cathode-ray tubes in this man-
ner are made by Messrs. Ionlite, Ltd.

A similar arrangement may be used for the protection
of the shield, or alternatively, the scheme of Fig. 3
may be used. Here, an ordinary 2 -volt battery valve
is connectetd with its filament in parallel with the tube
heater and its anode connected to the shield. Nor-
mally, the shield is negative and therefore this valve
carries no current at all. If, due to a breakdown of
the isolating condenser C or some other fault, the shield
receives a positive voltage, this valve will start to con-
duct and will absorb the energy for a sufficiently long
time to permit the fuse in the circuit to blow.
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WHEN Gerald Cock, the
B.B.C.'s Television Chief,
was busy a few months ago

making a selection from the 1,122
applicants who answered his adver-
tisement for the two positions of tele-
vision announcer and hostess, I at-
tended a meeting of newspapermen
to whom he explained the difficulties
of his unenviable task.

After telling us about the many
qualifications that the successful can-
didates should possess, he confided
with that characteristic smile of his :

" Believe me, it will not be the
B.B.C.'s fault if we don't get two
perfectly marvellous young ladies."

Gerald was right.
Last week I had a chat at Broad-

casting House with Miss Jasmine
Bligh and Miss Elizabeth Cowell, who
recently were appointed television
hostess -announcers, and I quickly
came to the conclusion that no better
choice could have been made.

Both these pretty and charming
young ladies have what already is
known as a " television face," and
both have enjoyed a great variety of
experience which fits them admirably
for their new work.

Wardrobe Secrets
Miss Cowell has dark brown liair

and dark eyes. She was educated at
St. Felix School, Southwold, Suffolk,
and, although only 23 years old, has
travelled extensively and speaks
French and German fluently.

She claims no previous practical ex-
perience of the world of entertain-
ment, apart from a little amateur
theatricals, but prior to taking up her
television post specialised in dress de-
sign and display. For some time she
was employed as a mannequin. It is
certain that her experience of dress
designing will prove of great use in
this new sphere.

Naturally, I asked Miss Cowell to
tell me in detail about the 6o dresses
which, according to reports in various

daily newspapers, the B.B.C. was
arranging to purchase for use of the
television hostess -announcers.

" That silly story about the B.B.C.
providing us with a wonderful ward-
robe," she told me emphatically, " is

D. H. MUNRO,
Television Productions Manager.

just bunkum. There is not an iota
of truth in it. The fact is that we are
going to choose our own clothes for
the television programmes, but in
doing so will be guided as to design
and colouring by the special require-
ments of the television studio."

Miss Cowell is very interested in
ballet, and as this form of entertain-
ment is likely to assume considerable
prominence in the B.B.C.'s new tele-
vision programmes, this will stand
her in good stead.
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A MONTHLY CAUSERIE
on

Television Personalities
and Topics

by K. P. HUNT
Editor of "Radio Pictorial"

Miss Bligh is a complete contrast
to her colleague; so far as appearance
goes. Her hair is light brown and
her eyes hazel. She, too, has tra-
velled considerably, not only on the
Continent, but in America.

She is 22 years old, but already has
three years of stage and film experi-
ence to her credit. She played in
" Julius Caesar " at His Majesty's
Theatre, and in the Chariot revue
" Please."

"Do or Die"
I asked Miss Bligh what made her

apply for the position. She told me
that whilst she thought her previous
experience qualified her for the post,
the real reason was " simply the spirit
of adventure."

" And now I am in the job," she
said determinedly, " it's a case of do
or die."

I understand that the original
scheme was to have a television host-
ess and a television announcer, but
it has now been decided to combine
the two positions, and these two
talented young ladies are therefore
now known as hostess -announcers.

They will make their appearance at
Alexandra Palace alternately, and
while one is announcing the other
will be acting as hostess to the
artists.

This latter duty will consist prin-
cipally in helping fresh visitors to get
accustomed to the unusual atmos-
phere of the television studios, but
after a time, no doubt, it will resolve
itself chiefly into making everyone
feel at home-and carrying around a
bottle of aspirins for those poor
artists who find the television ordeal
a bit too much for their nerves.

Since their appointment a couple
of months ago, Miss Bligh and Miss
Cowell have been gently "broken in"
to the routine and technique of ordin-
ary broadcasting. They have ap-
peared in plays, acted as announc-
ers, and have been heard with various
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TELEVISION COLOUR PROBLEMS
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dance bands, such as Geraldo's. They
will not begin their normal duties at
Alexandra Palace until the regular
daily programmes are in operation,
but I was told at Broadcasting House
that they will actually be seen very
early in the experimental transmis-
sions which are about to start quite
soon.

Exactly what make-up is to be em-
ployed by television artists has yet to
be gone into in detail, and I under-
stand that a permanent make-up ex-
pert for Alexandra Palace will be ap-
pointed within a few clays.

The appearance of dark brow n, dark
green and dark purple on the receiver
screen is rather deceptive, as these all
turn out to be more or less a medium
grey.

Mr. D. H. Munro, who has been
appointed Productions Manager in
the B.B.C.'s television department,
told me that nothing very definite can
be said at the moment about clothes
for television artists.

" Every piece of material which we
contemplate using is being submitted
first to rigorous tests," he told me,
"and until we have the result of those

Jasmine Bligh and Elizabeth Cowell, hostess -announcers in the B.B.C.'s new
television programmes.

Here is an intriguing piece of news.
During the experimental transmis-

sions, Miss Bligh and Miss Cowell
will be used as make-up models to
test the efficacy of various colours.
Their faces will be made up in all
kinds of ways and the best selected
by actual test.

Colour registration in the new high -
definition system is not the same as
in the old 3o -line transmissions, and
it is evident that a good deal of ex-
perimenting will be necessary before
a final technique is evolved.

Most pale colours, light brown,
white, red and orange, register as a
light tone-more or less white. The
only colours which register really
black, are black itself and dark blues.

tests, it is impossible to lay down any
rules."

" But so far as anything can be
said at the moment," he went on,
" to obtain the best results artists
should try to dress in a manner that
will give a strong contrast in light
and dark colour registration, and bold
contrasting patterns on dresses or
properties are always preferable."

Beginning his career with the
B.B.C. as an announcer, Mr. Munro
later became a producer in the Drama
and Variety Departments. In the
early days of the B.B.C. he was
assistant station director at the Aber-
deen station. He fitted up many of
the B.B.C.'s studios, and, by the
way, was chiefly responsible for the

development of the first D.C. panel
technique.

One of the outstanding features in
his career was that he was responsible
for the first three Christmas Day
broadcasts. I found him tremend-
ously enthusiastic about television;
undoubtedly he is throwing himself
heart and soul into the work.

The Word "Go"
I met Mr. Munro in his Broadcast-

ing House office. From a roll -topped
cabinet he produced a schedule of pro-
grammes which he carefully did not
allow me to see.

" There you are," he said with an
air of satisfaction. " There are the
first television programmes. I'm
all ready to start at the word Go.' "

The actual contents of those first
programme schedules, at the time I
saw Mr. Munro, were a very closely
guarded secret. But in the course of
conversation I managed to elicit some
morsels of information which throw
some light on what lookers may ex-
pect to see on the screens.

I gathered that each evening broad-
cast will be divided into three parts.
First, entertainment; second, news;
and third, general interest items. The
three hours of transmission daily, as
already announced, will be 3 p.m. -
4 p.m ; 6.15 13.111 ; 9.30
p.m. -10.3o p.m., at any rate to begin
with.

In each of these programmes, I
gathered, the entertainment section
will occupy at least one-half of the
direct as distinct from film transmis-
sion, the remainder consisting of the
news and the general interest items.
Under the designation " entertain-
ment " comes cabaret, vaudeville,
ballet, drama and dance music. It
is unlikely, I was told, that any plays
will be produced which last more than
zo minutes.

Televising Fashions
As to what constitutes "general in-

terest " items, I was given some
rough headings as a guide to the sort
of thing we may expect. The first'
was " The Zoo To -day." A little
bird whispered in my ear, by the way,
that these zoo broadcasts very likely
will be a regular fortnightly feature.

Other general interest items would
concern fashion. Mr. Munro is very
keen on televising fashions, but it is
extremely difficult to arrange this
without introducing the advertising
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FILM THAT WILL MAKE HISTORY
element, which the B.B.C. has to
avoid. At the present moment, cer-
tain problems in this connection have
not been solved and no programmes
have been definitely arranged.

A feature entitled " Uniforms of
the Service " was proposed, but un-
fortunately this has had to be ruled
out because the red colour of the uni-
forms makes it impossible. Other
general interest items which can con-
fidently be expected are vision broad-
casts of cartoonists at work. Mr. Tom
Webster's name was mentioned.

Physical training will also form a
part of these general interest pro-
grammes, travel talks, learning to fly,
and even house furnishing, with spe-
cial stress, I heard, on help for newly-
weds !

So far as I have been able to ascer-
tain, none of these items will last
more than to minutes at a time. It
is rather trying -to concentrate upon
the television screen for one item any
longer than this, not so much as a
result of actual eye fatigue, but a
peculiar psychological effect.

B.B.C.'s Film
Mr. Munro told me that no full-

length dramas or original productions
will be attempted at all, and that those
which are televised in the early pro-
grames will probably be of the humor-
ous variety. The three separate
hours of programmes will be given
for six days of the week, with none on
Sundays.

Arrangement of details and the
order of the programme matter will
be different at each of the thrice-
olaily sessions.

I was also told that in all proba-
bility a film interlude will be given
between the live transmissions in
each programme. There is a double
purpose in this. One is to give
variety to the lookers -in, and the
other is to allow time for a change of
scene in the studio.

The films to be used will be short,
general -interest films, not feature
films. Nothing very much can be
said about this at the moment, be-
cause the B.B.C.'s relations with the
film companies are still indefinite.

For the first few weeks, I learned,
the film interlude will in all proba-
bility consist of the B.B.C.'s own film
describing the development of tele-
vision itself. This had been given the

The two hostess -announcers were " gently broken -in " at Broadcasting House.

title :
don."

Major L. G. Barbrook, who has
been appointed Film Assistant in the
B.B.C.'s television department, be-
gan making this film last November.
He actually began filming in the fog,
because he wanted to get the new
station in all stages of its construc-
tion.

This unique and interesting film
describes all the work and prepara-
tion prior to the beginning of the
high -definition system, not only pic-
torially, but with the aid of a very
full running commentary.

It will be televised many times dur-
ing the first few months of the new
transmissions so that people who are
looking -in for the first time will not
miss seeing it. I understand it will
be a two -reeler, and as broadcast will
last about 20 minutes.

" Television Comes to Lon

Most Exciting
At Broadcasting House the other

day I induced them to show me a few
snippings from this film. The film
had then only just been finished, and
had still to be cut up, edited, and
titled. r am not sure, therefore, that
any of the pieces I saw will actually
be in the finished film, but the few
frames I held up to the window light
to inspect showed a man dangling on
a wooden trolley affair in mid-air. He
was being hauled up by ropes, and it
looked most exciting.
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I was also told that the musical ac-
companiment to this film is extremely
good. For instance, you see a man
climbing up a mast. He goes higher
and higher, and all the time the ac-
companying music gets louder and
louder, ending in a sort of musical
climax. This accompaniment, by
the way, is a well-known symphony
which seemed to match the film in an
extraordinarily effective way.

Production Team
In between programme items,

lookers will see an interval signal con-
sisting of a clock face which, inci-
dentally, will show the correct time !
This " signature picture " will also
include an announcement indicating
which system, E.M.I. or Baird, is
being employed. These two systems
will be alternated weekly. The de-
tails of programmes will be published,
to begin with, in the B.B.C.'s official
organ and in the daily papers, and
each item will be given an identifying
number which will correspond with
similar numbers which will appear on
our receiver screens.

Under Mr. Munro as Productions
Manager are four other producers-
Mr. Cecil Lewis, tall, striking, for-
merly well-known to listeners as
" Uncle Caractacus " ; Cecil Mad-
den, tall and fair, formerly in the
B.B.C.'s Empire Programmes De-
partment; Stephen Thomas, a distin-
guished stage director; and Dallas
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GERALD COCK'S TELEVISION CREED

Bower, also young, who comes from
the films as a director, and who was
an associate of the famous Bergner.

Apart from the stage managers,
Mr. Harry Pringle and Mr. Peter
Bax, the other prominent member of
the Alexandra Palace staff is Mr.
Hyam (" Bumps ") Greenbaum, who
has been appointed Television Musi-
cal Director. In private life he is the
husband of Sidonie Goosens, the
talented principal harpist of the
B.B.C. Symphony Orchestra.

" Bumps," has held a variety of
important musical appointments in

Leslie Mitchell,
the B.B.C.'s

new television

announcer.

his time, but I think nothing has
pleased him so much as to be M.D.
of the world's first television orches-
tra. This jovial man is an extremely
accomplished musician, and I know
he has gone to extraordinary trouble
in forming his television orchestra.
At the moment of writing this, he is
still holding auditions.

I understand that the television
studio orchestra will consist of
zo players. Although it will be es-
sentially a serious orchestra, it will
include at least one saxophonist.
Evidently this combination must be
very versatile, for its work will be
similar to that of the B.B.C. Theatre
Orchestra.

Mr. Greenbaum's particular diffi-
culty has been that the best musi-
cians are not always the best looking !
In a television orchestra which every-
one sees, there can be no grey-
beards, and I am sure that when Mr.
Greenbaum's final choice makes its
bow on the television screen, it will
be hailed as a veritable band of
Apollos.

No survey of B.B.C. television per-
sonalities would be complete without
mention of Mr. Gerald Cock who, of
course, is the real live -wire of tele-
vision.

Very quick and alert, this much
travelled man has been in turn mining
engineer, prospector, film director,
ranch owner and explosives expert.
He is in the early forties. Some
people, by the way, speak of him as
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that will keep you abreast of the many
developments that are taking place in
television and allied subjects.

Order your copy to be delivered
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the best dressed man in the B.B.C.
Mr. Cock's greatest disappointment

in life, I gathered, was that he sold
his Hollywood ranch a bit too soon.
It stood on ground which to -day is
the famous Sunset Boulevarde :
Thus, what is now one of the most
expensive parts of Hollywood, where
land is at a high premium, was once
Mr. Cock's ranch which he bought
for a comparative song.

Mr. Cock has already announced
what may be called his creed regard-
ing the new development of which he
is in charge. He has decided that no
television programmes will touch in
any way upon religion. He will
have no controversial matters in the
programmes. He has set his mind
against suggestiveness of any kind,
and no publicity will be allowed other
than that absolutely necessary for
programme interest. My impres-
sion after chatting with Mr. Cock
was that he has boundless faith in the
future of television.

The various members of the
B.B.C.'s television staff are actually
moving into their new offices at
Alexandra Palace during the second
week of August, and it is possible
that the first test transmissions will
be broadcast before these notes are
in print. These experimental trans-
missions will continue throughout
the autumn.

Looking -in Rooms
At least a score of well-known

London stores are expected in the
very near future to open public look-
ing -in rooms to which their custom-
ers will be invited in order to see
what the new television looks like.
It is now practically certain that at
least a dozen places in London will be
available where the new programmes
can be seen. 'The objection has been
made against these public looking -in
rooms that no more than 3o people
can possibly look -in at a time on one
screen. There is no reason, how-
ever, why more than one receiver
cannot be installed in a room.

Everything goes to show that as
soon as the B.B.C.'s high -definition
programmes begin and these public
looking -in rooms are available, tele-
vision will be the talk of the town.

Next month, and thereafter, I hope
to devote this article briefly to notes
and news about actual performers in
the programmes.
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An Inexpensive Two -valve
Short-wave Receiver

Elsewhere in this issue are details of cheap short-wave converter. Those, however, who prefer to construct
a complete receiver can do so for a matter of a few extra shillings. This two -valve battery -operated
set has world-wide coverage and costs well under 301-. It has been designed for the beginner by

Kenneth Jowers, and a blue -print of the exact wiring connections is available.

ABATTERY -OPERATED two -
valve receiver, providing it is
carefully constructed, cannot fail

to bring in a varied assortment of short-
wave stations. The old difficulty that
always confronted the beginner, accu-
rate tuning, has been overcome in this
set in quite a simple way.

On the front panel are four controls.
To the left is a band -setting condenser
fitted with a simple tuning scale cali-
brated from o to to. This condenser
has a capacity of .000r-mfd. and covers
a comparatively wide band of wave-
lengths. In the centre, fitted with a
large knob, scale and cursor is the

ence. The band -spread condenser is
set at zero, that is with the plate com-
pletely out of mesh and then the little
left-hand condenser adjusted until the
receiver tunes to about 46 metres. The
first station on the band at about 47
metres is then found and then the con-
denser taken slightly out of mesh. The
band -set condenser can then be ignored,
tuning being carried out by means of
the single plate band -spread conden-
ser, which will give the effect of widen-
ing the waveband so that it covers
nearly 6o degrees on the scale instead
of merely half a degree on the band -
set condenser.

obtained from the detector owing to the
fact that a high value anode r esistance
has been made possible, and also that
owing to the fact that very smooth re-
action is obtainable by merely varying
the voltage applied to the screen of
the detector to give maximum gain.

A standard simple constructor coil
has again been used, the full details for
which will be found in the construc-
tional article on the short-wave con-
verter elsewhere in this issue.

The Grid Circuit
Referring again to the detector cir-

cuit, there are one or two points which

A good idea of the panel lay -out can be obtained from this illustration. The Most of the connections are beneath the baseplate, so giving the finished receiver
switch is bolted through both panel and chassis. a commercial appearance.

band -spreading condenser with a capa-
city of .0000r5-mfd.

Tuning
The idea of this condenser is to sim-

plify the method of tuning. Briefly
the arrangement is as follows. The
band -set condenser is set at t and then
the band -spread condenser is used to
cover this first division on the band -set
condenser. The band -spread conden-
ser will broaden the tuning and so make
an expensive slow-motion tuning drive
unnecessary. Between 47 and 5o metres
some dozens of American and Continen-
tal stations send out programmes at all
times of the day. This 3 -metre wave.
band occupies less than half a division
on the band -set condenser, so that it
will be almost impossible accurately to
tune -in these stations without interfer

Controls
It should be obvious, even to the be-

ginner, how simple this makes tuning.
All of the well-known wavebands can
be tuned in the same way. The band -
spread condenser should always be set
slightly below the minimum wave-
length wanted, and then tuning is
done on the band -spread condenser.

The other two controls on the panel
are the on -off switch in the centre and
the reaction condenser to the right. Inci-
dentally the reaction and band -set con-
densers are of a similar type and capa-
city, but there is no need for a calibrated
dial on the reaction condenser.

The circuit of this receiver is very
simple, merely a screen -grid detector
valve resistance coupled to a triode
power valve. Maximum sensitivity is
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should be stressed. Firstly, the .000r-
mfd. grid condenser has a z-megohm
grid leak in parallel with it. This
value is important and must not be any
larger. In certain circumstances, due
to valve variation, a .00005-mfd. con-
denser will give even better results.

Instead of using a high -frequency
choke, which is often a source of trouble
to the beginner, owing to lack of oscil-
lation caused by resonance, a to,000
ohm ;-watt resistance has been used,
which has proved very effective over all
of the wavelengths covered by this re
ceiver. The external anode imped-
ance is actually the second resistance
having a value of 50,000 ohms.

Signals from the detector z re fed
into the grid of the power valve through
a R.C. circuit having a or-mfd. coup-
ling condenser with 5-megohm grid
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A Blue -print Connections Chassis Making
leak. The earthy end of this leak goes
directly to 4i volts negative grid bias.

Also the screen of the SG215 is by-
passed to earth by a .or-mfd. condenser.
This condenser is of the tag type and
should be connected between the screen
pin and chassis without any additional
wires. There are two high-tension tap-
pings, H.T. + r requiring between 90
and 120 volts, and H.T. +2 requiring
between 5o and 8o volts. The maxi
mum voltage available should always
be applied to H.T. + z with a limit of
15o volts, but the screen voltage should
always be determined by experiment,
for this depends to a great extent on
the anode voltage applied.

aolLIMPIT
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A full sized bite -print can be obtained from TELE-
VISION and SHORT-WAVE WORLD,
Chansitor House, 37-38 Chancery Lane, W.C.z
price Ask for blue -print number S Wzo7

Construction should not worry the be-
ginner, for there is the minimum
amount of wiring, while the compon-
ents can be mounted easily. Perhaps
the only trouble will be cutting the two
holes for the valve holder. A carpen-
ter's brace with a centre bit will

do this. A small hole should be drilled
to indicate the centre of the valve hole
and then if the actual hole is cut
out with the brace and bit a clean

fleeting socket cannot possibly touch the
chassis. H.T. negative and G.B. posi-
tive are joined together and soldered to
the nearest fixing bolt on the chassis.
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The cost and quantity of the components has been kept to the very minimum. This receiver is capable
of receiving stations from all over the world despite the low cost.

0

hole will result. Actually the metal
should be cut half way through on one
side and then half way through from
the other side.

Four holes are needed on the
panel and these should be made with a
twist drill. Leave the fourth hole for
the switch until the chassis has been
bolted to the panel, then cut through
both the metals together. In this way
the holes will coincide.

Reference to the illustration of the
sub -chassis wiring shows that most of
the components are wired directly from
point to point without the need of any
extra wires. However, any connections
that need to be made between coils and
condenser should be of 22 -gauge tinned -
copper wire covered with sleeving.

When fitting the aerial, earth and
loud -speaker terminal strips drill large
holes of at least 5/16 in. so that the con-

L.T. positive comes directly off the
switch on the panel. This switch inci-
dentally, should have its connections
to the bottom so that the receiver is
switched on when the lever is in a down-
ward position. A flexible lead termin-
ating in a thimble cap comes off the
junction of ro,000-ohm resistance, .or-
mfd. condenser and the 5o,000 -ohm re-
sistance. This junction point can be
quite clearly seen in the blue -print.

For those who intend to make their
own chassis, a strip of aluminium 8 in.
wide and To in. deep will be required.
This is bent back and front to a depth
of approximately z in. The panel is of
16 -gauge aluminuim, which is most im-
portant, otherwise the panel has a tend-
ency to whip. This panel is approxi-
mately 8.i ins. by 7 ins.

Anc ther point which should be remem-
bered is that all three condensers

Components for INEXPENSIVE BANDSPREAD S.W. RECEIVER
CHASSIS AND PANEL.
x-Cadmium plated 8 by 6 by 2in., 18 gauge(B.T.S.)
I-Cadmium plated panel by 7 in., 16 gauge.

(B.T.S.)
CONDENSERS, FIXED.
r-.oca-mfd. type 665 (Dubilier).
2-.0/ type 4511 (Dubilier).
CONDENSERS, VARIABLE.
2-.000r-mfd. type VCxooX (Raymart).
x-.0000r5-mfd. type VC15X (Raymart).
COIL.
r-To specification (Home made).
DIALS.
x-Type 1044 (Eddystone).
r-Type 1026 (Eddystone).
HOLDERS, VALVE.
2 -4 -pin type chassis (Clix).
PLUGS, TERMINALS, etc.
5-Wander plugs type 1046 marked GB-, GB+,

HT-, HT +i, HT +2 (Belling -Lee).
2-Spade terminals type 1025 marked LTx, LT-.

(Belling -Lee).
r-A and E strip type P5t (Bulgin).
z-L.S. strip type P54 (Bulgin).
x-Anode connector type 1175 (Belling -Lee).
RESISTANCES, FIXED.
r-a megohm type HW54 (Bulgin).

I-Io,000-ohm type HWI5 (Bulgin).
1 -5o,000 -ohm type HW23 (Burgin).
I-5oo,000-ohm type HW3x (Bulgin).
SUNDRIES.
2-0Z.S. 22 gauge tinned copper (Peto-Scott).
I-oz. 24 DSC wire (Peto-Scott).
3-lengths sleeving (Peto-Scott).
x-3 in. length ribbed former xt in. dia. (Peto-

Scott).
2-Crocodile clips type CR5 (Burgin.)
24-6BA brass round head nuts and bolts. (Peto-

Scott).
2-Yards z mm. rubber covered wire. (Peto-Scott)
SWITCH.
1-Type S8o (Bulgin).

ACCESSORIES.
ACCUMULATOR.
r-Type DTG (Exide).
BATTERY, HIGH-TENSION.
x-too volt type Winner (Ever -Ready)
I-9 volt type Winner (Ever -Ready).
VALVES.
x-Type SG215 (Hivac).
I-Type P2 (362).
HEAD -PHONES.
x-pair super sensitive (Ericcson).
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Just how few wires are needed is clearly shown by this photograph. The
resistances are interconnected in the wiring.
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mounted on the panel automatically
make earth contact to the metal, so that
there is only one connection to each
condenser, that being to the fixed plate.
Besides reducing the number of wires
this also effectively prevents hand capa-
city, making the receiver almost as sim-
ple to tune as the broadcast set.

With 120 volts high-tension and 6o
volts on the screen, the total anode cur-
rent is no more than 5 ma., so that the
smallest capacity battery will be suit-
able. The total filament current is
.3 A, well within the capabilities of the
small glass -cell accumulator. This re-
ceiver will bring in stations from ap-
proximately 18 to too metres. thus in-
cluding most of the amateur and com-
mercial channels. It is ideal for recep-
tion of C.W. stations owing to the
smooth reaction and the efficient hand -
spreading, while background noise is
low even for a two -valve receiver.

A blue -print showing point to point
connections is obtainable from the Blue-
print Department of TELEVISION AND
SHORT-WAVE WORLD, 37 Chancery Lane,
London, W.C.2, price is. A blue -print
is almost as good as having the original
receiver to copy, and it will ensure that
the receiver functions perfectly from
the time it is first switched on.

A Sensitive Receiver
ASENSITIVE circuit for short-
wave reception which is not
generally known has been used

with great success at this station. It
enables the high impedance and magni-
fication factor of the screen -grid valve
to be used to full advantage.

As can be seen from the illustration
reaction is obtained by coupling back
from the screen -grid and not from the
anode, giving the added advantage that
either capacity or resistance control may
be used at will. In both circuits
reaction is very smooth even on the
ultra -high frequencies. Tests show
that with suitable coils oscillation is
easy and smooth down to about 0 metres

The aerial is coupled to the grid of
the screen -grid valve through a small
fixed capacity and primary coil. A
band -setting condenser of the new
Eddystone 140 m.mfd. tank type is
used as a band spreader with a small
variable capacity in parallel with it.
The reaction condenser is of the pre-
set type and should be adjusted for each
waveband.

It should be noted that two totally
dissimilar high -frequency chokes are
used. This is most important. The
value of the anode resistance R4 is
entirely dependent on the H.T. voltage,
but for guidance it should have as high
a value as possible consistent with
obtaining effective reaction. With an
input of 220 -volts R4 should be approxi-
mately 10000o -ohms.

The detector valve is coupled to a

G6WQ Operated by A. C. Webb is well
known for his fine telephony trans-
missions. This article describes the
receiver he uses for DX reception. It is

simple and cheap to build.

Circuit
Several variations of the circuit are

possible, such as having resistance con-
tral, so eliminating the screen grid
choke H.F.C.1 and the capacity con-
trolled condenser. This would mean
feeding the high-tension to the screen -

Notice how reaction is fed into the screen circuit instead of the an)de. This enables the maximum
gain to be obtained from the screen grid value.

small pentode via a resistance and con-
denser network. C4 is approximately
.0I-Tfd., while the L.F. transformer
should be of the high ratio type such as
the Ferranti AF6.

Considerably more than the average
2 -valve set volume can be obtained with
this circuit, which owing to negligible
noise level and extreme detector sensi-
vity is ideal for use on all amateur
bands.

grid valve directly through the reaction
coil. It has been found, however, by
experiment that the normal capacity
control arrangement is most sensitive to
weak signals.

Eddystone 6 -pin plug-in coils are
suggested, for these tune from
metres upwards, but the remainder of
the components depend mainly on per-
sonal taste.
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Transmitting for the Beginner
The Crystal -oscillator

This article on the Crystal -oscillator is continued from the July ,issue. Previous articles on transmitting for the
beginner will be found in the April and June issues.

By Basil Wardman, G5GQ

REC E N TLY, another American
valve has been manufactured,
a class B mains valve, in

which are an indirectly -heated cath-
ode and two separate triodes. One

- -r

1-7;g. 6.-This is the " Jones " exciter un t using
the type 53 valve. An illustration of this unit

can:be found on page z r r of the April issue.

of these is used as a crystal oscillator
and the other as a doubler (Fig. 6)
This is called the " Jones Exciter,"
after the designer, and gives consider-
ably more output than the Tritet. The
type 53 valve is used with a 2.5 volt
filament supply and the type 6A6 with
a 6.3 volt supply. Coil values are
quite conventional and can be as sug-
gested in the first article of this series.

For the beginner the Jones exciter
is probably the best, as it gives greater
output than the Tritet, is easier to use
and is easier for band switching.

The output of either of these circuits
should be sufficient on the second har-
monic to drive a neutralised P.A. to
4o watts, or to drive a zoo -watt pentode
to almost full output. As with all cry-
stal oscillators, the circuit should be
entirely screened to prevent coupling
with the amplifier.

+HT +HT

+SG

GB

Fig. 7.-A pentode oscillator gives much more
drive for a fixed input than the conventional triode

valve.

Coupling
The coupling between the crystal cir-

cuit and its amplifier is most important,
because large losses can occur here
owing to mss -match of impedance and,
the grid -input capacity of the amplifier
valve. If a pentode amplifier is used
direct capacity coupling may be used
(Fig. 7), because there is usually more
than sufficient drive available and so
losses may be tolerated in the interests
of simplicity. If the drive is only just
sufficient there are three alternative cir-
cuits. The first (Fig. 8) employs tuned
transformer coupling, but it is rather
difficult to arrange satisfactory coup-
ling between the two windings over a
number of wavebands and so this system

+ HT - 6B
Fig. 8.-Tuned-transformer coupling is a little

too difficult for the beginner.

has been modified into what is known
as link coupling (Fig. 9), in which the
two windings of the transformer are
separated. A fixed winding of from
one to five turns (according to the band)
is then coupled to each of these trans -

D .@1

1- HT - GB
Fig. 9.-Link coupling is almost essential for

rack -built transmitters.

former windings, and the two extra
windings are joined together by means
of a length of flex. This flex consti-
tutes a low -impedance transmission line
and may be up to ten feet long without
introducing serious losses, enabling the
crystal and P.A. units to be well
separated.

Adjustment is similar to that of the
tuned transformer, i.e., the crystal unit
is tuned to resonance and then the grid
of the amplifier is tuned to resonance
(maximum deflection of the grid meter).
Both these circuits are very useful for
coupling a single -ended doubler to a
push-pull amplifier (Fig. ro).

The final type of coupling in general
use is that shown in Fig. ii. Here
again separate grid and plate coils are
used, but these are coupled by means of
a small condenser. The position of the
tappings is determined by minimum
plate current on the crystal unit and

+rn

Fig. 1(3.-A push-pull amplifier should always be
link coupled.

maximum grid current in the amplifier.
The idea of this arrangement is that the
tapping points are where the two im-
pedances most closely match, with a
consequent maximum transfer of energy
between the two circuits. The coupling
lead should be as short as possible.

With the last three types of circuit
it is usually a matter of choice which
to employ, but frequently when a trans-
mitter is unstable with one type, altera-
tion to another type often cure's this
without having to make many mechani-
cal alterations to the set.

Finally, with any type of coupling,
do not make it too "close," otherwise
trouble will occur with interlocking of
circuits, high H.T. current and poor
output.

Treatment of the above subjects has,
of necessity, to be brief, but it is hoped
that sufficient information has been
given to enable the beginner to set up

+HT

Fig. xx.-Accurate impedance match is obtainable
with this arrangement.

a small C.O.-P.A. unit and to conduct
a few experiments on it whereby he can
realise the meaning of various meter
readings, and why the output is, or is
not, what -it should be.
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By Kenneth Jowers

S.W. Super -het Receiver
EXPERIMEN TS during the past

few weeks with some commer-
cial receivers have proved most

conclusively that the noise level in
the average receiver originates in
the intermediate -frequency stages.
This point first came to light
after trying a " Super -Pro " receiver
which included R.F., I.F. and L.F.
controls. Even when conditions were
particularly bad, the R.F. and L.F.
controls could he advanced to maximum
position still keeping a completely
silent background. 5o per cent. 'of the
I.F. gain caused a terrific background
noise level.

Tests with other commercial receivers
showed that the I.F. amplifier caused
most of the noise, also that most parts
of the world could be received with
only the merest fraction of I.F. ampli-
fication. The final results were that
good pre -selection was of more value

I
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battery -operated high -frequency pen-
tode. This has variable -mu character-
istics, the bias being obtained by means
of a potentiometer across a 16 -volt bias
battery.

The aerial circuit is quite standard
except that no coupling condenser is
used as selectivity is increased and grid
damping obviated by the use of a
loosely -coupled primary coil. Two
variable condensers are shown, one
being a band setter and the other a band
spreader.

In the anode circuit of the pentode is
a high -frequency transformer with a
tuned secondary, the whole of which,
excluding the condenser, is carefully
screened.
A Triode -
Pentode

The detector oscillator circuit consists
of battery -operated triode pentode.
This valve is actually two complete
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Although battery -operated valves have been used in the experimental hook-up, A.C. valves are
equally as good but give slight 'y more background noise.

than I.F. amplification, particularly
under bad operating conditions.
American
Supers

The Americans have introduced a
number of small super -het receivers
using the minimum number of valves.
These have all proved satisfactory, par-
ticularly as regards noise level, but
when it came to actual sensitivity,
comparative results with the were
rather illuminating. It seems that an
ideal amateur receiver is one having
super -het selectivity with straight set
noise level, the low -frequency amplifier
being apparently of little importance.

A circuit I have evolved is shown
above, and it warrants careful atten-
tion. Only three valves are used, but
these are of the multi -electrode type,
so that actually the receiver consists of
five stages. First of all there is a con-
ventional R.F. amplifier using a

sets of electrodes forming a triode of
average impedance and an H.F. pen-
tode. The pentode valve is used as a
leaky -grid first detector and, providing
the constants for the grid leak and con-
denser are as shown, results will be
satisfactory.

A 465 kc. I.F. transformer construc-
ted with Litz wire couples the first
detector oscillator to the I.F. amplifier..
This I.F. amplifier is again half of a
triode pentode using the triode as the
second detector. Reference to the cir-
cuit will show that the radio -frequency
amplification can be controlled by the
potentiometer across the bias resistance,
while intermediate -frequency gain is
governed by a ioo,000-ohm potentio-
meter across the main H.T. supply
giving grid voltage to the screens of the
TP22's. In this way when conditions
are favourable, maximum R.F. gain
can be used with as much I.F. gain as

possible without the noise level
increasing.

Headphones must be used for the
output from the TP22 triode is only in
the region of i5o milliwatts. Greatly
increased I.F. gain and selectivity can
be obtained without increasing noise
level by the use of regeneration. The
C51 I.F. transformer is supplied with a
third winding which is normally inten-
ded for variable selectivity. However,
by a coincidence, this happens to work
quite satisfactorily, as shown in the
circuit, providing a .0005-mfd. re-
generation condenser is used.
Selectivity

This regeneration gives selectivity
aproaching that of an average crystal
filter and is ideal for C.W. receptim.
Those stations who operate, or those
readers who listen, on the 40 -metre band
will appreciate a receiver of this kind,
for QSA5 contacts are possible by
careful manipulation of the R.F. and
regeneration controls.

In the original model the three
ioo-mmfd. band -setting condensers
were of the Raymart VC rooX type.
This overcame the possibility of error
in coil matching, for by having separate
band -setters standard plug-in coils can
be used. The band -spreaders were
linked together so giving single dial
control on all amateur bands.

With a little screening the receiver
was used for duplex working, and with
the exception of the i6o-metre band
operated satisfactorily. On the lower
frequencies a 1.7 mc. trap had to be
connected in series with the aerial lead.

While this arrangement does not'omit
the I.F. amplifier it is suggested that
the gain in the I.F. stage be kept as
low as possible. For real D% the I.F.
volume control need only be set at
approximately 2 o'clock with the R.F.
volume full on. Under such conditions
weak signals can be copied quite easily.

Perhaps the most interesting point as
far as the amateur constructor is con-
cerned is the low cost of such a receiver.
A careful calculation of the cost of the
components used will show that this
receiver compares very favourably with
an ordinary while those who wish
to use American A.C. valves will pro-
bably find the receiver even cheaper
than the battery version. The total
high-tension current measured on the
experimental model was 6.2 m/a at
120 volts and with all volume controls
at maximum. When operated normally
with the I.F. reduced the average
current was 5 m/a. Terrific R.F. gain
can be obtained by applying 175 volts
H.T. from a power rack, but the vol-
tages on both TP22's must be kept to
120 to 150 volts.

(Continued in third column of next page.)
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Aerial Coupling Circuits GIVA

Link -coupled aerial circuits are becoming increasingly popular in
suitable circuits for the experimenter.

LINK coupling between the P.A.
tank coil of the final amplifier
and a separate aerial tank circuit

is deservedly popular for it reduces har-
monic radiation, gives better balance on
a push-pull stage, prevents the feeder
radiation from altering the stability of
the various amplifiers in the transmitter
and tends to improve the effective "Q"

The feeder is tapped across one half
of the total turns, making the imped-
ance across the entire coil four times
the impedance from feeder to ground,
or 2,40o ohms across the tank for a con-
ventional 600 -ohm line.

For a "Q" of five the condenser re-
actance is 48o ohms, so only .000048-
mfd. of capacity is required for 4o

These five circuits cover most of the coupling arrangements used in a modern transmitter. We suggest
that more attention be paid to this end of the transmitter.

of the anode tank circuit of the final
amplifier.

The higher the "Q" of the aerial
tank, the more the harmonic radiation
will be reduced. For guidance the
"Q" of the aerial tank should not be
less than three, but preferably higher
than five. "Q" calculation can be ob-
tained in exactly the same manner as
for the P.A. tank circuit.

Condenser
Values

One of the simplest aerial arrange-
ments is shown in Fig. 1. If the tank
is feeding an off-centre Hertz aerial
the shunt impedance across the tank
will be the same as the characteristic
impedance of the feeders, generally in
the neighbourhood of 600 ohms. To
obtain a "Q" of five the reactance of
the condenser at operating frequency
should be 120 ohms. At 7,000 kc., that
is on the 40 -metre band, this will re-
quire a condenser capacity of .000r9-
mfd. while at 3,500 kc. twice this capa-
city is required. These values of capa-
city are larger than would be conveni-
ent in the average amateur rig, there-
fore a second arrangement shown in
Fig. 2 has been devised. This circuit
reduces the required capacity by three-
quarters, although the R.F. voltage,
for any given power output, is doubled.
Consequently twice the plate spacing
must be allowed.

metre working. The capacity is inde-
pendent of the power output of the
transmitter, which is a point of differ-
ence between the aerial tank and anode
tank, for the power output of a trans-
mitting valve is closely related to the
reflected load impedance into which the
valve works. Giving an extreme exam-
ple, a 1,000 -watt transmitter would not
require any more capacity in a given
aerial tank than a ro-watt transmitter,
although the voltage spacing would
have to be much greater.

The effective R.F. voltage across any
tuned circuit is always equal to the
square root of the power in watts, times
the shunt impedance in ohms, so giv-
ing the formula E = PZ where E
equals voltage, P watts and Z ohms.
Continuing the examples, r kilowatt of
power across a 600 -ohm feeder repre-
sents an effective voltage of 775 volts.
The voltage across 2,40o ohms for the

-same power is twice this value or 1,550
volts.

The peak voltage can be about twice
the effective voltage, particularly if
harmonics are present or if the carrier
output is speech modulated. So for
this reason the aerial tank tuning con-
denser should he rated at two to three
times the peak voltage which should
normally be present in that circuit.

If it is desired to use smaller capacity
condensers to tune the aerial circuit the
feeder can be tapped still further down

America. Here are five

the tank coil. This steps up the im-
pedance across the complete tank cir-
cuit in accordance with the usual for.
mula where the impedance ratio is
equal to the square of the turns ratio.

If an end -fed aerial is tapped directly
to the aerial tank coil the circuit of
Fig. i should be used, as it is not advis-
able to tap down the coil. Figs. 3 and
4 are suitable for two -wire non -reson-
ant transmission lines, while Fig. 5 is
the best method of link coupling a
Zepp aerial to the final amplifier.

" A Low -noise -level S.W. Super -het
Receiver "

(Continued from preceding page)

Switches are essential in both H.T.
and L.T. circuits so as to prevent high-
tension drain through the screen
potentiometer. So as to reduce the
number of panel controls it is suggested
that both the potentiometers be of the
type fitted with an internal toggle
switch.

Grid
Values

Considerable difficulty was experi-
enced in obtaining the correct values
for the first detector grid condenser and
leak. Ultimately the best value leak
was found to be t5o,000 ohms, while the
grid condenser has a value of approxi-
mately 5o mmfds. An ideal condenser
for this purpose is the Eddystone 65-
mmfd. type 978 air -spaced trimmer.

Experiments are now being con-
Cucted with a high -gain super of a
similar type for mains working and
although at the moment tests are being
conducted with American valves owing
to cost and smooth operation, it is
hoped that ultimately British valves
will be found quite suitable. Most of
the English pentodes tried have had
very high slopes so that unless the
receiver was completely screened insta-
bility resulted. In addition to this,
owing to the increased gain the British
valves gave slightly higher noise level.
This, however, was merely due to
design.

The few who are able to purchase
large commercial receivers find it is
rarely possible to use the entire gain,
and as the majority of amateurs can
only afford a small sum they keep to
flatly tuned straight sets. It is becom-
ing obvious that with the amount of
congestion on the amateur bands at the
present time super -het receivers will he
almost as essential as crystal control,
so to that end the small low -gain super
should be considered.
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RECENTLY I have received a
number of inquiries regarding the
cost and simplest way of hearing

short-wave stations. Most readers know
that a gadget can be obtained to convert

Short-wave
Converter for

One Guinea

Constructors should have
little difficulty in assem-
bling the converter from
this close up view. The
tips of the crocodile clips
must be filed down so
that they do not touch
adjacent wires when in

use.

ing the wavebands covered are between
i8 and too metres. The original first
detector now becomes the second detec-
tor so that a super -het plus short-wave
converter really makes use of three de -

Wind on 25 complete turns of 22 -gauge
tinned -copper wire and space the wind-
ing to take z in. Close to the top end
of the winding make a small slot 1/16
in. wide and deep, and in this slot wind
on approximately 18 turns of 24 d.s.c.
wire. This last slot winding is for re-
action the top end of the winding goes
to the anode of the screen -grid valve,
the bottom end being connected to the
chassis through a .000lmfd. reaction
condenser. This lead is taken to the
fixed plates of the reaction condenser
for the moving plate automatically
makes contact with the chassis via the
spindle.

The grid or major winding has con-
nected across it a .000 1-m fd and a
.000015-mfd. condenser for band -setting
and band -spreading. As constructors
will appreciate, tuning on short -waves
is extremely sharp and without a good
slow-motion dial lather difficult. By

This short-wave converter, designed by 2BZN, is intended for the broadcast listener wishing to hear
short-wave stations with the minimum of expense. It can be used in conjunction with any standard

broadcast super -het or straight receiver having one or more high -frequency stages.

 a family receiver so that it will tune in
the short-wave stations below too
metres, but unfortunately these readers
generally have the impression that the
conversion is likely to prove expensive.

I have devoted considerable time to
designing an efficient easy -to -operate
short-wave converter at the very mini-
mum cost, and by carefully choosing the
lowest priced but efficient components
have been able to design a single valve
unit costing less than a guinea, includ-
ing 2 coil that will tune from 18 to too
metres.

Although this unit is battery cperated
it is flexible insomuch as it can be cper-
ated from its own power supply or from
a common power supply when used with
a battery receiver.

It must first be realised just how this
type of converter operates. A standard
superhet broadcast receiver consists
usually of a detector -oscillator followed
by one or more intermediate -frequency
stages at a long wavelength. Signals
are received in the detector circuit and
a separate oscillator coupled to it pro-
duces a high wavelength signal which
is amplified by the intermediate -fre-
quency stages. The effect of this is to
give extremely high gain.

When the converter is connected in
front of a super -het receiver the single
valve in the converter acts as an auto -
dyne detector -oscillator and as the tun,
ing coil is suitable for short-wave work.

tectors. The results on such an ar-
rangement are highly efficient and sta
tions from all over the world can be re-
ceived with the minimum of difficulty

With a straight receiver having a
high -frequency stage the converter is
connected in front of the receiver. The
high -frequency amplifier is tuned to a
wavelength of about 2,000 metres and
is used as an I.F. amplifier following
the detector -oscillator circuit in the con-
verter. Those readers who now have a
straight set, of for example four valves,
will, with the converter added, have
the equivalent of a five -valve super -het.

Battery Operation.
This converter .has been designed for

use with a battery -operated receiver so
that a common power supply can be
used for both converter and receiver.
If an A.C. operated broadcast receiver
is used, a separate power supply will
have to be obtained to drive the con-
verter. However, as a small 6o -volt
high-tension battery and the smallest
size 2 -volt accumulator will be suffi-
cient, the cost is not likely to be "xces-
sive.

The circuit of the converter is shown
above. It consists of a screen -grid
valve used in a circuit more commonly
recognised as the Reinartz oscillator.
The principal component is the tuning
coil which is constructed on a 3 in.
length of t4 in. diameter ribbed former.
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having a band -spread condenser the
converter can be tuned to within a metre
or so of a station, fine tuning being car-
ried out by the band -spreading conden-
ser. For example, the .000r-mfd. con-
denser will probably tune the 50 -metre
commercial band from top to bottom

HT+1

HT+a

Output

ot mkt

LT-

The valve in this circuit is the Hivac SGziy which
has proved to be most efficient. A poor valve will

ruin reception.

in about three degrees of the tuning
scale, but by setting the condenser at
47 metres, or thereabouts, the whole
commercial band, consisting of 3. metres
is spread over 6o degrees of the band -
spreading dial.

Beginners should remember that the
three condensers mounted on the panel
only have one connection each, which
is taken to the fixed plates, as the earthy
side of the condenser automatically
makes contact with the chasis via the
metal panel. If, of course, the con-
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Operation
structor were to use a wooden or insu-
lated panel the moving plates would
have to be earthed independently.

A feature of this zonv.:.rter is the
tuned circuit marked L2 in the anode
of the screen -grid valve. Normally
in this position a high -frequency choke
is recommended simply to provide a
more or less correct impedance for the
screen -grid valve, not taking into con-
sideration the wavelength to which the
succeeding receiver is tuned.

If, for example, the broadcast set is
tuned to 1,800 metres, which is a good
average, L2 when tuned by the .000r -

the top of the bulb. A voltage equal
to half of the applied anode voltage
should be connected directly to this
screen -grid terminal. It is also by-
passed to earth by a .or-mfd. conden-
ser connected into circuit by its own
wire ends.

The output from the converter is fed
into the grid circuit of the broadcast
receiver through a .0005-mfd. fixed con-
denser and a long flexible lead termin-
ating in a wander plug is used to con-
nect the converter to the broadcast set.
The aerial and earth connections on the
converter are made to the terminal

strip which can be seen
in the illustration; into
these two sockets should
be plugged the aerial and
earth, which have to be
removed from the broad-
cast set. This leaves
the earth terminal on
the broadcast set blank.

The chassis and panel
are in two pieces and it
can be purchased already
drilled from Messrs.
B.T.S. The chassis is
6 in. square turned down
front and back approxi-
mately i in. and it is of
18 -gauge metal. The
panel is of r6 -gauge
metal and is approxi-
mately 7 ins. by 6-1 ins.
Of the holes on the chas-
sis the most important is
that for the valve holder,

On the left is the band -set condenser with the band -spreader in the which is ri in. in dia-
middle and the reaction to the left. The on -off switch beneath the meter and should be cut

centre condenser cuts off the power supply. with a carpenter's centre
mfd. preset condenser, should tune to bit. A 1 -in. hole must be drilled be -
a similar wavelength. This results in neath the coil to take the connec-
quite a big increase in signal strength. tions while two }-in. holes are
The inductance, L2, is wound on a
paxolin former r in. by I in. and con-
sists of 400 turns of 40 -gauge
d.s.c. wire, the turns being wound
on in layers until the correct
number have been obtained. Those
who have a spare I.F. transformer
could use the primary instead of this
home -constructed coil, providing it is
of the rro kc. type. L2 is mounted
underneath the chassis directly beneath
the present condenser.

The .000r-mfd. grid condenser has
one end soldered directly to the grid
terminal of the valve holder, the other
side going to the bottom end of the grid
winding, also to both fixed plates of
the band -spread and band -setting con
densers. Across this condenser is sol-
dered a 2-megohm grid leak of the
i-watt type.

What is normally the anode terminal
of this valve holder now becomes the
screen, for the anode of the valve is at

spread and reaction condensers. Be-
tween these two is mounted the on -off
switch for which a hole is re-
quired.

Battery Leads.
Four long leads, about r8 ins. in

length, are required for the batteries.
H.T. positive is connected to one side
of the pre-set condener. H.T. positive
z goes directly to the anode pin on the
valve holder. L.T. negative is sol-
dered to the nearest bolt on the chassis,
while L.T. positive is joined to one
side of the on-ofl switch on the panel.

The coil must be fully understood if
satisfactory results are to he obtained.
Refer again to the theoretical circuit.
The whole coil is across the main tun-
ing condenser. For high wavelengths
the flexible connection which is joined
to earth is left blank while the aerial
connection is tapped on three or four
turns down the coil. The correct point
is found when the converter oscillates
quite freely all round the tuning scale.
For shorter wavelengths the earthy
connection should be tapped up the coil,
so reducing the number of turns in use.
The whole coil tunes to 8o metres, half
the coil 4o metres, while approximately
4 turns will enable the unit to receive
the 19 -metre commercial broadcasting.

Operation.
In operation the broadcast receiver

is tuned to the end of the long waves
with all volume controls at maximum
and reaction just below the oscillating
point. The receiver is then ignored
and all tuning carried out through the
super -het converter. First adjust the
aerial tapping to give smooth reaction
over the whole tuning scale and tune
in any station on the band -spread con-
denser with the band -set condenser at
minimum capacity.

Components for SHOR
CHASSIS AND PANEL.
a-Cadmium plated if gauge 6 by 6 by x in.

(B.T.S).
x-Cadmium plated panel 16 gauge 7 by 64. in.

(B.T.S).
CONDENSERS, FIXED.
I-.000x-mfd. type 665 (Dubilier).
I-.0005-mfd. type 665 (Dubilier).
x-.0i-mfd. type 4511 (Dubilier).
CONDENSERS, VARIABLE.
2-.cool-mfd. type VCI0oX (Raymart).
I-.0000x5-mfd. type VCi5X (Raymart).
x-.000r-mfd. BB trimmers (J.B.)
COILS.
2-Home made to specification.
DIAL.
x-Type 1044 (Eddystone).
I-Type 1026 (Eddystone).
HOLDER, VALVE.
1 -4 -pin type chassis (Clix).
PLUGS, TERMINALS,
2-Spade terminals type 1025 marked LT+ and

T -WAVE CONVERTER
LT- (Belling -Lee).

2-Wander plugs type 1046 marked HT +1 and
HT+ 2 (Belling -Lee).

I-Wander plug type 1046 green (Belling -Lee).
1-A and E socket strip type P5x (Bulgin)
I-Plug top connector type 1175 (Belling -Lee).
2-Crocodile clips type CR5 (Bulgin).
RESISTANCES, FIXED.
1-2 megohm type HW34 (Bulgin).
SWITCH.
I-Type SSo (Bulgin.)
SUNDRIES.
24-6BA nuts and bolts} in. round head. (Peto-

Scott).
2 02S.-2 2 gauge tinned coppper wire. (Peto-

Scott).
3 lengths sleeving (Peto-Scott).
x oz. -24 DSC wire (Peto-Scott).
z-3 in. length ribbed former xi dia. (Peto-Scott.
I-Paxolin former by x in.
VALVE.
I-SG215 (Hivac).

needed beneath the aerial and earth
terminal strip. In the centre of the
panel a 7/16 -in. hole is necessary for
the band -setting condenser, while ar-
ranged symmetrically on either side are
two more 7/16 -in. holes for the band -
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Vary the screen -voltage to give best
results after which tune the pre-set con-
denser across the coil L2 until greatest
volume is obtained. Tune then with
the band -set and band -spread conden-
sers.
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IN the October, 1935, issue I described
the 4o- and zo-metre transmitter in
use at that time having a maximum

input of 220 watts. During last winter
this transmitter was used regularly on
zo metres owing to the fine conditions
existing at that time, so that it was de-
cided to build a smaller, compact low -
power transmitter for 40 -metre work.

The circuit chosen is shown in Fig. i,
consisting of a pentode crystal oscilla-
tor, triode doubler or sub -amplifier and
triode P.A. The components have been
arranged so that the C.O. buffer -doubler
are on the same chassis with the buffer -
doubler link coupled to the P.A.
The Pentode C.O.

As it is being used at the moment the
C.O., an RFP15, is operating at 3,57o
kc. in both grid and anode. It is capa-
city coupled to an 0-15/40o Tungsram
valve used as a doubler at about 15
watts. This valve gives more than suf-
ficient drive for the P.A.; another
Tungsram valve, type 0(27o/ 1,000, runs
at an input of 5o watts.

Terrific drive is obtainable from the
C.O. providing the correct voltages are
applied to all electrodes. It is most im-
portant that a high value grid resist-
ance be used, 100,000 ohms being a good
average. The screening grid is taken
to a soo-volt supply via a io,000-ohm
variable resistance and a 5,000 -ohm fixed
resistance. With 36 volts applied to
the suppressor grid, 70 ma. flow in
the anode circuit when the valve is out
of oscillation, but this dips down to 15
ma. when oscillating freely. The maxi-
mum dip where the valve goes out of
oscillation is approximately io ma.

Many amateurs are very much in-
clined to use a .00z-mfd. coupling con-
denser and consider this to be the correct
value. As has already been determined,
on the higher frequencies a much

A Three -stage 50 -watt
Transmitter

By Kenneth Jowers, G5ZJ

This transmitter is now being used frequently on 8o metres
(3,57o kc.) and 4o metres (7,14o kc.) and is securing quite
satisfactory reports. Several details will be of interest to
constructors, and the layout will interest transmitting

amateurs.

On the left is the new thre;
stage transmitter at present
in use at G5ZJ. The rack
is constructed from angle, iron
with metal panels. The trans-
mitter on the right is the zo
metre rig described in the
October 1935 issue but modi-
fied to use a class A -B modu-

lator.

smaller condenser is needed, but even
on 4o and 8o metres I have found a
.0002-mfd. condenser gives highly satis-
factory results. It completely isolates
the C.O. from the buffer and results in
a much more stable transmission, the
loss in drive being negligible.

This .0002-mfd. condenser is of the
B.T.S. air -spaced type mounted on a
ceramic base, but as this has a very nar-
row gap between electrodes, a .00z-mfd.
high -voltage condenser is connected in
series with it.

It is most important that the screen-
ing -grid of the oscillator be carefully
by-passed to earth, and until the by-pass
condenser was connected directly to the
correct terminal on the valve holder
without any intermediate wiring poor
results were obtained. Also w ith the
RFP15 a high -frequency choke should
be in series with the suppressor grid
voltage.

Sifam have just introduced some very
nice meters suitable for use in the grid
circuit. One is being used in the grid
of the doubler and has proved very use-
ful when tuning up the transmitter.

The coil in the anode of the doubler
should be of the highest quality mate-
rial. When the transmitter was being
tested experimentally, several coil forms
collapsed owing to the amount of R.F.
in the anode circuit, so if there is any
possibility of a higher voltage being
used or greater R.F. being obtained, I
strongly advise the use of a ceramic
coil form.

Although the 015/400 is mainly used
as a doubler, when the entire transmitter
is on 40 metres it will need neutralising.
The neutralising condenser is a Ray -
mart NCI5, having .07 spacing and
ceramic insulation. However, even this
is sometimes inclined to arc, so that a
.00z high -voltage condenser has to be
connected in series with it.

Satisfactory radiation will not be ob-
tained unless the buffer -doubler coil is
correctly wound. This requires ap-
proximately 20 turns of 20 -gauge ena-
melled wire wound to the usual spacing
as given on the slotted coil form. Three
turns from the top end of the coil, that
is away from the anode, a gap of three
turns is left and into this gap should be
wound one turn for a link -coupling coil.
This small amount of coupling gave

3.5 7.0

Fig. 1.

Bias Bias

s000n

ITu n Link

015/400

0
+500 V.

The circuit used is quite comentional but sereral of the component bakes will cause comment.
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Construction 3.5Mc. Crystal Class A Mod.

Some ideas as to how the racks are arranged can be obtained from
this view. The top rack is for the tank and aerial coils while

the 0,Q -701100o P.A. can be seen below.

ample amount of R.F. transfer while
if any further increase is made in the
number of turns for the coupling coil
excitation drops.

In the third rack is mounted the grid
circuit and base of the output triode,
also the anode tuning condenser. The
coil in the grid circuit of the
0Q7o/1.000 is a CT6 Raymart, for it is
one of the only coil form that will stand
up to the R.F. in this circuit. For a neu-
tralising condenser a .co0o4-mfd. type
TC4o Raymart is used. This has wide
spacing and a capacity of 40-mmfd.,
but it has since been discovered that
half that capacity would be sufficient.
This was r-robably due to change
wiring made at the last minute when all
of the P.A. circuit was wired with 12 -
gauge.

Reference to the illustration will give
some idea as to how the transmitter is
built up. In the top rack are the tank
coil, coupling coil, R.F. choke and
modulation transformer. Two leads
come down through stand-off insulators
into the second rack where they connect
up with the anode tuning condenser in
the anode of the P.A. Also on the
second rack are the grid circuit com-
ponents. Link -coupling from the second
rack to the third rack housing the C.O.
and buffer -doubler allows for easy
method of coupling with high efficiency.

In the fourth rack is a power pack

giving Soo volts at 120
ma. with very complete
smoothing. I . discovered
that the most suitable
chokes were Sound Sales
type CI, which are wound
so tightly that there is
no possibility of chatter or
feed -back to the micro-
phone circuit. Also in
this rack is a to -volt trans-
former for heating the
P.A. and a 400 -volt low -
current bias pack to be
connected in circuit when
all the final tests have
been made.

During the construction
and operation of this
transmitter several little
points came to light which
will probably be of inter-
est to other constructors.
First of all, it is most im-
portant that the filaments
of all three valves be by-
passed at both ends of the
feed wires, so to that end
.o i-mfd. condensers were
put across the filaments
both at the valve and
transformer ends. Second-
ly, much better excitation
was obtained by fixing the
link -coupling coil slightly
in from the end of the coil.
When it was connected

across the centre, excitation went
down and could not be improved even
by loosening the coupling.

I have noticed repeatedly that greater
output and a more stable signal is ob-
tained by using an 8o -metre crystal fol-
lowed by a doubler rather than a 40 -
metre crystal followed by a buffer. This
has not been due to inefficient neutral-

ising, for the same remarks apply if
the crystal is followed by a multi -elec-
trode valve. It is probably due to the
greater drive given by the 8o -metre
crystal overcoming the loss in the
doubler circuit.

It was decided originally that a neu-
tralising condenser should be connected
in circuit when amplifying and simply
left connected with plates out of mesh
when frequency doubling This sys-
tem proved quite efficient and obviated
the necessity of switching.

Those who are rather doubtful as to
the use of so much metal in the trans-
mitter will be interested to know that
it has been proved quite conclusively
that metal panels, chassis and screens
do not have any detrimental effect; in
fact, the additional screening makes
for a reliable and stable transmitter.
The C.O. and buffer -doubler stage are
mounted on a metal chassis with a
metal panel and three metal screens.
Owing to the success of the system an
ultra high -frequency transmitter is
being constructed on the same rack
principle, but having all the compon-
ents mounted on a steel panel.

This transmitter is running with an
input of 5o watts and class A modula-
tion. The modulator used is fully des-
cribed on pages 410 and 411 of the July
issue. A 1-1.7 ratio output transformer
couples the D.A. too modulator into the
anode of the 0Q7o/1,000. If the choke
system had been used it would have
meant lowering the voltage cn the P.A.
if correct matching of P.A. to modula-
tor was to be obtained. By using the
transformer system and the correct pri-
nary to secondary ratio the correct
matching was obtained without loss of
high-tension voltage.

(Concluded on page 479)

Components for A THREE STAGE 50 -WATT TRANSMITTER
CHASSIS AND PANELS.
4-Aluminium chassis x5 by xo by 2 in. 18 gauge.

(B.T.S).
4-Aluminium panels 15 by g, x8 gauge finished

grey (B.T.S).
7-Aluminium screens 5 by to by x in., 16 gauge.

(B.T.S).
CONDENSERS, VARIABLE.
x-.ocox6-mfd. type ceramic (B.T.S).
I-.000067-mfd. type ceramic (B T.S).
I- 000x-mfd. type 979 (Eddystone).
I-.000015-mfd. type NCI5 (Raymart)
2-.00004-mfd. type TE40 (Raymart).
x-.00ca-mfd. type transmitting x,000 volt.

(Cyldon).
CONDENSERS, FIXED.
r-.005-mfd. type z2.2o5 (Bulgin).
4-.002-mfd. type z2.201 (Bulgin).
2-.002-mfd. type B77o (Dubilier).
I-.006-mfd. type i,000 volt (Electradix).
x-.006-mfd. type 2,000 volt (Electradix).
x-x.o-mfd. type BB (Dubilier.)
I-I.o-rnfd. type LSA (Dubilier.)
x-0002-mfd. air spaced trimmer (B.T.S.)
COIL FORMS.
I -4 -pin type (B.T.S.)
2-Type CT6 (Raymart).
CHOKES, HIGH -FREQUENCY.
1-Type 983 (Eddystone).
x-Type CXT (Raymart).
x-Type BPz6 (Varley).
3-Home wound to specification
DIALS, SLOW-MOTION.
4-Standard vernier (B.T.S.)

HOLDERS, FUSE.
2-Holders with Soo M/a fuses (Microfuses).
HOLDERS, VALVE.
3 -4 -pin type baseboard ceramic (Bulgin)..
2 -7 -pin type baseboard ceramic (Bulgin)
x-Johnson 50 -watt socket (Claude Lyons).
METERS.
1-o/5o M/a type 3 (Ferranti).
x--o/loo M/a type 29 (Fmrant ).
x-o/x5o M/a typet (Ferranti).
x-o/3o M/a type E66 (Sifam).
x-o/6o M/a type E66 (Sifam).
PLUGS, TERMINALS, etc.
2-Insulated terminals type H plain top (Belling -

Lee.)
RESISTANCES, FIXED.
I-Ioo,000-ohm type W (Ferranti).
2 -3o -ohm humdingers (Goltone).
1 -5,000 -ohm type P.R.9 (Bulgin).
i-zo,000-ohm type P.R.rx (Bulgin).
r-ro,000-ohm type PR36 (Bulgin).
1 -25,00o -ohm type PRI4 (Bulgin).
SWITCHES
2-Type S8o (Bulgin).
1-Type 5142 (Bulgin).
SUNDRIES.
3---} in. glass test tubes.
f lb. -20 gauge enamelled copper wire. (Peto-

Scott.)
2 015.-3o gauge DCC wire (Peto Scott
VALVES.
x-RFP-x5 (362).
1-0-15/400 (Tungsram).
I-0 Q -7o/ i,000 (Tungsram).
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IT PAYS
SCREENED H.F

CHOKE
Prevents choke coupling
with other components,
a frequent cause of in-
stability in S.W. receivers.
Honeycomb mound sec-
tions, Frequentite former,
copper container.
No. 982. All Wave. 13-
2,000 metres. Price 5/-.
No. 983. Short Wave. 10-
200 metres. Price 3/6.

INTERCHANGEABLE COILS
New low loss formers of DL -9 high -frequency
insulation. Rigidly made and each coil matched.
First-class results assured. 4 -pin coils have two
windings, 6 -pin three windings.
No. 959 6 -pin Set of 4 12-170 metres Price 16/ -
No. 932 4 -pin Price 14i -

TO

MIDGET INSULATOR,
Made from Frequentite for high
frequency work, with N.P.
mete' parts. overall height.
No. 1019. Price 41d. each.

EDDYSTON

FLEXIBLE COUPLER
Free from back -lash but very
flexible, this coupler banishes
alignment troubles. DL9. H.F
insulation. For 1" spindles.

No. 1009, Price 1 6.

BUY THE
AIR TUNED L.F. TRANSFORMER

Compact unit with high
efficiency air trimmer
and genuine litz wound
coils. Total tuning
coverage 400 to 500
Kcje. Gives high
stage gain with approxi-
mately 9 Kc/s band-
width. No. 1,014. 450
Kc/s. Price 13/6.

-failY1SICM
AND

SHORT-WAVE WORLD

BEST
ULTRA SHORT-WAVE H.F. CHOKES.

These chokes are single layer space wound on DL -9
formers, and have an exceedingly low self -capacity.
2i-10 metres.
No. 1011. D.C. Resistance 1.3 ohms. Price 1/3
No. 1021. D.C. Resistance 0.4 ohms. Price 1/3.

UNIVERSAL S.W. VALVEHOLDER. " 7:""
A low loss holder for above or below baseboard use. The
valve enters the contacts from either side. There is no
measurable increase of self -capacity to that already in the
valve base. DL.9. H.F. dielectric, one-piece noiseless
contacts.

No. 1015. 4 -pin, 1/3. No. 1016. 5 -pin, 1/5,
No. 1024. 7 -pin, 1/8.

MIDGET CONDENSER.
A small -sire variable condenser for
S.W. circuits. Soldered moving end
rotor vanes, with DL -9 H.F. insu-
lation. With knob and scale, 3-65
m.mfd. No. 1013, Price 4/3.

IMPROVED MICRODENSER No. 900

For ultra H.F. and general S.W. use
CALIT insulation, low series resistance,
noiseless movement, extended r spindle A Condenser representing advanced technical H.F.
for ganging, design. CALIT insulation, all brass construction,
20 m.mfd., 3/9d. ; 40 m.mfd., 4/3d. ; soldered vanes, noiseless movement, extended r

100 m.mfd., 5/-. spindle for ganging. 180 m.mfd., 7/6d.

SHORT WAVE COMPONENTS

IMPROVED SCIENTIFIC CONDENSER
No. 942.

STRATTON & CO., LTD. Bromsgrove Street, BIRMINGHAM. LONDON Service Depot : Webb's Radio Stores, 14 Soho Street, Oxford Street, W.

PRINCIPLES OF

RADIO
ENGINEERING

By R. S. GLASGOW
Associate Professor of Electrical Engineering

Washington University

511 pages, 9 x 6, illustrated. 24!- net.

N this important new book, intended primarEy as
a text for senior electrical engineering students,
the author aims to give a thorough presentation of

the fundamentals of radio communication and the ap-
plication of these principles. Considerable space is de-
voted to the theory and application of the vacuum tube
and its associated circuits to communication systems.

Special features :
-mathematical developments are freely used,

although none are introduced that are not essential
for a thorough grasp of the principles involved ;

-graphical methods for determining amplifier and
modulator performance, together with original
material on the determination of the amount of
distortion present in such circuits ;

-determination of the inductance of iron -cored coils
when subjected to both direct- and alternating -
current magnetisation ;

-vector diagrams for determining maximum imped-
ance in parallel resonant circuits ;

-coupled -circuit phenomena ;
-graphical analysis of push-pull amplifiers ;
-detailed discussion of modulation ;
-comprehensive treatment of antennas and radio -

frequency transmission lines ;

-list of problems at the end of each chapter.

McGraw-Hill Publishing Co., Ltd.
Aldwych House, Aldwych, London, W.C.2

362
NEW ADDRESS
Thanks to the popularity of 362 Transmitting Valves
with Readers of "Television and Short -Wave World"
and many other Radio enthusiasts, it has been
necessary for us to secure larger factory premises.

When progress is speedy it is apt to cause some
delay in the execution of orders, and, unfortunately,
we were forced by circumstances to keep some
purchasers waiting for deliveries.

We thank all Readers of " Television and
Short -Wave World" who so kindly made allow-
ances for the delays caused through congestion at
our Clapton works. Now that we have a larger
factory, deliveries are being considerably speeded
Up.

362
NOTE NEW ADDRESS
324 & 326 LIVERPOOL ROAD
HIGHBURY, LONDON, N.7

Telephone: NORth 1853

RADIO VALVE CO., LIMITED
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Anode modulating Pentodes
By Malcolm Harvey and G2HK.

The English type radio -frequency pentodes can be used very successfully when anode modulated. The
efficiency is much higher than when suppressor grid modulation is used.

AMATEURS are inclined to lose
sight of the fact that pentodes
give excellent results when

anode modulated. Unfortunately far
too many operators buy pentode valves
for use in the final stage simply to sup
pressor grid modulate The introduc-
tion of the RK2o enabled the C.W
station to change over to phone opera-
tion with the very minimum of expense,
for it was quickly realised that 2 watts
of audio was more than enough fully
to modulate one of these valves.

C2

GB- + MT-
GE.+ HT+

Fig. 1.-This type of circsit is suitable for the
8o2 or small receiving pentodes privided the correct

anode village is used.

Mod.

As a general rule quality was not up
to standard although this may be blamed
on to the operator for not using the
correct bias and H.T. voltages. In
addition to this the average efficiency,
according to tests, has been little better
than that obtained with grid modula-
tion. By anode modulating a pentode
valve can be compared with a similar
wattage triode, when it will be found
that the efficiency is almost as good.
The average loss is in the region of to
per cent., which is permissable when
one considers the other advantages,
such as small excitation and the omis-
sion of the neutralising condenser.
Anode and Screen
Modulation

Screen -grid valves can only be anode
modulated providing modulation is ap-
plied to both anode and the screen
simultaneously, so it is safe to assume
that the same conditions apply to pen-
todes. The first question to arise when
using pentodes is, should modulation
be applied to the suppressor grid ?
Generally speaking, the suppressor grid
must be connected to the heater centre
tap or to a low fixed positive voltage.
This voltage has to be determined by
experiment and of course varies from
valve to valve.
Operation

The RK8o2 is a typical small trans-
mitting pentode of the indirectly -heated

cathode type arid a suitable circuit for
it is shown in Fig. 1. From a construc-
tional point of view, the circuit is
exactly the same for phone as for C.W.
It will be noticed that the screen -volt-
age is obtained from the same source
of supply as for the anode, but through
a dropping resistance by-passed by a
.00i-mfd. condenser. In this way the
modulation transformer secondary is
in series with the supply to both anode
and screen.

It is particularly important to by-
pass the suppressor grid directly at the
grid terminal of the valve holder with
a fairly large capacity condenser, for
these valves have a tendency to oscil-
late if shielding is not complete. For
the 802 the dropping resistance should
have a value of about 25,000 ohms
when using an anode voltage of 600.
The maker's figures for this valve are
as follows. Anode voltage 500, screen
voltage 25o, suppressor voltage 40, con-
trol grid bias, negative roo giving an
anode current of 45 ma., screen current
i2 ma., and a control grid current of
2 ma. Under such conditions the grid
driving power is approximately .75
watt while about 16 watts are put into
the aerial.

A 15 -watt
Pentode

The nearest British equivalent to this
valve is the RFPI5 with Soo volts on
the anode, 400 on the screen, 12 to 15
volts negative bias and approximately
40 volts on the suppressor grid. The
anode current is approximately 35 ma.,
screen current of 8 ma. and a driving
power of approximately i watt. Uncle'
such operating conditions a carrier out-
put of about 12 watts can be obtained.

The optimum suppressor voltage de-
pends to some extent on the excitation
available. If this is ample, which it
should be if the pentode has been sub
stituted for triode, the suppressor volt -

o Mod:

65+ HT+
HT-

Fig. 2.-The RKzo or RFP6o need this slightly
modified circuit, but the same method of modulation

is emphyed.
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age can be almost doubled, giving
slightly greater output and consider-
ably better quality. An experimental
hook-up using a 59 c.o. provided more
than sufficient excitation for a pair of
802's in push-pull. This will give
some guide as to the efficiency of this
type of valve. If it is then anode modu-
lated one obtains all the advantages of
a triode with the additional advantages
of the pentode.

The RK2o was perhaps the first uni-
versally used high -power R.F. pentode
and was followed by its British counter-
part, the RFP6o. These valves are
being used with varied success, although

Mod.

HT

Fig. 3.-This Ingenious arrangement allows for
very close matching.

To PenTocle,

Anode

it must be admitted that both are cap-
able of giving high output with very
little trouble.

Variable
Results

We have had a number of letters from
British amateurs asking for help in ob-
taining the maximum efficiency from
pentode valves. The RK2o is rated to
have a maximum anode loss of 4o watts.
The maker's figures are : anode voltage
1,25o, screen voltage 300, suppressor
grid voltage 45. Under such conditions
a bias voltage of roo negative is re-
quired giving an anode current of 92
ma., screen current of 32 ma., a grid
current of 5 ma., with a driving power
of r watt, while a carrier output of 8o
watts is obtainable. When suppressor -
grid modulated, the suppressor voltage
should be 45 negative, giving an anode
current of 43 ma., a screen current of
36 ma., similar grid figures and a car-
rier output of 18 watts. With the
heater type of pentode, the circuit in
Fig. 2 should be used. The screen and
anode by-pass condensers should be
approximately .00r-mfd., while the re-
sistance R should be of a value suitable
to bring down the voltage according to
the maker's figures.

It is essential if ioo per cent. modula-
tion is to be obtained to calculate the
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correct ratio of modulating transformer
required. This is quite a simple matter
for one merely has to calculate the load
impedance of the P.A. at operating con-
ditions and match this to the optimum
load of the modulator, using the stan-
dard formula. If, however, a modula-
tion choke is used as shown in Fig. 3,
the voltage applied to the anode of the
P.A. must be lower than the voltage
applied to the anode .of the modulator.
Again, the correct value of resistance
can be determined to give the proper
operating conditions. When calculat-
ing the amount of audio amplification
needed to modulate the P.A. circuit the
wattage consumed by the suppressor
grid must be added to that of the anode.
This is a most important point for the
RK2o requires a total input of about

o watts, being 75 watts in the anode
and 35 watts in the screen. The screen
itself only consumes approximately 7
watts, the balance being absorbed by
the voltage -dropping resistance.

Modulator
Requirements

The modulator has to supply approxi-
mately 55 watts, that is half the total
input, although 37.5 watts are taken by
the anode and 3.5 watts by the screen;
the balance is again dissipated in the
voltage -dropping resistance.. The load
impedance of an RK2o and RFP6o is
approximately the same, being about
9,000 ohms. A pair of PX25A's could
be used to modulate and as these have
an optimum load of 2,80o ohms when
used in low -loading, a standard match-
ing transformer would be entirely suit-
able.

The circuit shown in Fig. 3 is only
suitable when a common power pack is
unavoidable, for with it the voltage on
the screen f the pentode has to be re-
duced, so giving a slight decrease in
overall efficiency. By the use of a
transformer, as shown in Figs. r and 2,
the maximum voltage can be applied to
both anodes, providing the correct ratio
of transformer is calculated.

Referring to Fig. 3 again, the audio -
frequency voltage divides across the
two chokes Li and L2 in proportion to
their inductance. The resistance and
condenser in series with the pentode
anode are to adjust the operating anode
voltage in accordance with the modu-
lator requirements. With most pen-
todes where the ratio of D.C. anode and
screen voltage is approximately 4 to r,
the ratio of choke inductances Li to
L2 should be higher. That is if Li is
30 henries, L2 should be between 5 and
.8 henries.

It is hoped that more amateurs will
take advantage of the R.F. pentode so
as to obtain a high output with mini-
mum excitation. The fact that suppres-
sor grid phone is so inexpensive should
for the time being be given second
place.

AND
SHORT-WAVE WORLD

REPLACE WITH

IAA
THE SCIENTIFIC

VALVE
BRITISH MADE

Two million is a very fair estimate
of the number of Battery and
Mains valves replaced in a year by
the British public. If your set has
lost its ability to bring in a good
selection of stations at good
volume, try replacing with HIVAC
Valves. They cost less, but are
equally efficient to those which
cost considerably more.

HIVAC ARE SPECIFIED FOR BOTH
THE S/W RECEIVER AND CONVERTER

described in this issue.

The Hivac valves
specified are our type
SG. 215 ... 10 6

THE HIGH VACUUM VALVE CO., LIMITED.
113-117, FARRINGDON ROAD, LONDON, E.C. I .

An Improvement by Clix
CLIX NEW FLOATING TYPE FREQUENTITE

CHASSIS MOUNTING VALVEHOLDERS
Clix Floating Sockets applied to valveholders with
plates of Ceramic materials overcome the difficulty
of precise centring holes, essential to valveholder
design, and the Clix patent metal inserts also used
in this new range of valveholders prevent breakage
when mounting plates to chassis.
These new valveholders are supplied with or without

terminal contacts.
4 -pin ... 10d.
5 -pin ... I Id.
7 -pin
9 -pin ... ... 1'4

(with terminals)

4 -pin ... 8d.
5 -pin ... 9d.
7 -pin ... I Id.
9 -pin ... ... I, -
(without terminals)

A Clix Addition
CLIX SKELETON ADAPTOR.

This new Clix Adaptor offers a safe and speedy method
of taking power from a valve socket in your receiver
for operating a Short -Wave Converter.
You can also use the Adaptor for making various tests
and it greatly facilitates the taking of voltage measure-
ments. Tags are fitted to each socket.
Because of its skeleton design no losses are introduced
and accurate measurements are obtainable.
clix Skeleton Adaptors are available in 4, 5, or 7 -pin types.

LECTRO LINX, LIMITED.,
79a ROCHESTER ROW, LONDON, S.W.I.

4-p'n ... 9d.
5-p n 10d.
7-p n I -
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THE EIFFEL TOWER TRANSMISSIONS

Our Readers' Views
Correspondence is invited. The Editor does not necessarily agree with views

expressed by readers which are published on this page.

M. Barthelemy on the Eiffel Tower
Transmissions.

The following letter has been received
from M. Barth&limy regarding the criti-
cism of the Eiffel Tower transmitter
which appeared in a French contemporary
the " Haut Parler " and of which we
gavel 'a:translation in the May issue-Ed.

SIR,
I. It is incorrect to write that 6o kilo-

watts are used at the P.T.T. studio
for the illumination of a surface of
2 sq. metres; there are exactly 32
kilowatts to a surface which exceeds
9 sq. metres at the least.

To be precise : Three months ago
the brightness of the illumination was
about 20,000. It is actually reduced
to 12,000 (it must not be forgotten
that in the sun the brightness of the
light is between 8o,000 and io0,000).

As regards heat, a thermometer
(contrary to the author of the article)
registers 27 degrees Centigrade after
one hour on the same scene. Should
you compare these figures with those
of film studios, or better still, with the
light required by scanners of the cath-
ode type, you would find that the sys-
tem which we have evolved largely
justifies itself.

Furthermore, we fit secondary
transmission cells on to our cameras
and therefore we can transmit street
scenes, sporting events, etc., in com-
paratively dull weather (brightness of
3 to 4,000). Is not that the true for-
mula of the future?, for we obtain
an exceptionally stable service from
these mechanical scanning cameras.
It is in this way that the Eiffel
Tower has ensured an uninterrupted
service with the same camera every
day for eight months. Is there any
period of time elsewhere which can
compare with this?

2. It is incorrect to state that the
definition of transmitter FL is not 18o
lines. Possibly M. de France's col-
laborator constructed a bad receiver,
but all the technicians in Paris have
been able to verify, for example, that
the upstrokes of letters, 2 ;nm. in
width, on a scene of 600 mm. on one
side, were perfectly transmitted and

received on suitable receivers. That
represents, if I am not mistaken, 300
spots per line-which is much more
than the 6o points accorded us by the
pseudo " Major Watt in his un-
friendly article.

3. It is incorrect to say that our
system was thrust upon the country :
it was only after a lengthy investiga-
tion on the part of the Ministry into
the propositions made by various
French and foreign manufacturers
that our camera was ordered, as being
the only one which, at the present
time, solves the problem before us :
direct photography in diffused light.

4. I shall not discuss the given list
of M. de France's works and their
dates, but, omitting what I myself
have been able to achieve on other
dates, and which I do not wish to take
into consideration here, there will be
found in technical reviews, such as
yours, numerous previous examples
of those achievements for which prior-
ity has been claimed.

I do not wish to conclude this
lengthy exposition without informing
you that the strength of transmitter
FL has just increased to 2.5 kilowatts
(applied to feeder H.F.) which gives
more than to kilowatts on the aerial.
This procures an excellent television
reception on an inside aerial with a
simple 4 -valve receiver.

The simplicity of our synchronising
method enables us to construct com-
plete television receivers having only
6 tubes, 2 thyratrons of which are for
deflection. A second transmitter,
which specialises in telecinemato-
graph has already been installed
through our efforts at the " Poste
Parisien " on a wavelength of 7
metres 50, and we think that next
season will see the industrial release
of French television.

R. BARTHELEMY
(Fontenay-aux-Roses, Seine).

Television on 40 metres
SIR,

I received the 40 -metre television
signal reported by S. Cattell in the
July issue. I seem to pick up several
vision signals and do not note the
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times or put them through my visor,
but this signal was loud and at about
to p.m. on, I believe, June 18.

I put the signal through an A.C.
cathode -coupled 2 -valve amplifier,
which ends with a 7.6 watt pentode,
and obtained a terrific signal, it was
already L.S. strength on my one -
valve receiver (using class B battery
valve). When I was going to couple
up my visor I found that I had taken
the mains resistor out for my trans-
mitter, and decided not to trouble
further because I could tell-from
listening to the sounds of my own
shadow and film transmissions-that
the transmission was a silhouette,
and I would have liked to receive a
pictorial rather than a geometric
image. No announcements were
made and the same signal persisted
for about an hour after I first picked
it up, on 40 metres approximately.

To conclude, I may say that I have
taken TELEVISION AND SHORT-WAVE
WORLD regularly and have every
copy from No. 1, but I think that this
is the first time I have wished to
make use of your correspondence
columns. I will be pleased to give
more details of set or settings of dial
and coil used, etc., if any of your
readers require same.

H. J. PEACHEY (Leyton, E.).

A French Transmitter
SIR,

I wonder whether vou could assist
me to trace a French amateur who
went to the trouble of 'phoning me
from London on June 19.

Unfortunately the telephone line
was poor, and although my French
friend spoke excellent English his
name was rather difficult to decipher.
The best I could do with it was C. 0.
Drimaon, c/o Monsieur Philips, 121
Walford Mansions, London, S.W.3.
My correspondence to our French
friend was returned as untraceable.

I am sure that you will agree with
me that it would reflect upon the ama-
teur status generally if I allowed ap-
parent discourtesy to appear.

R. ADAMS (\'Volverhampton).

A Pirate Station ?
SIR,

Should any reader work or hear a
40 -metre telephony station signing
G5LC please kindly send details to
the owner of the call, who is QRT
till Christmas. The call sign is being
pirated.

LESLIE COOPER, G5LC
(East Molesey, Surrey).
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Selected and Specified for the

INEXPENSIVE TWO - VALVE S.W. RECEIVER

Three Resistances-one
price: 120, 2 100 and

4,000 ohms

At all good radio dealers.

SUPER
SENSITIVE
TELEPHONES

No wonder the designer of the Inex-
pensive Two -Valve S.W. Receiver featured
in this issue chose Ericsson Telephones as
indispensable. They are simply perfect
for the 100 per cent. functioning of this set.
Wonderfully sensitive, comfortable in wear,
and very pure in tone, they have come to
be regarded as standard for the keen short-
wave enthusiast's equipment.
Hook them up to your Inexpensive Two -
Valve S.W. Receiver.

If you have any difficulty in procuring, write direct to :

ERICSSON TELEPHONES, LTD., 67-73, Kingsway, London, W.C.4, Eng.
Telephones : 3271/3 Holbo-n

" A GUIDE TO
AMATEUR RADIO"

The Fourth and Completely Revised edition of this popular
Handbook will be published on

AUGUST 26
This New Edition contains over 100 pages of Editorial and its

16 CHAPTERS
deal in a comprehensive manner with every phase of

AMATEUR RADIO
Contents :

Fundamentals - Valves - Transmitters - Receivers -
Aerials-Frequency Measuring-Artificial Aerials-Ultra-
high-frequencies-Measuring Instruments-Selected Refer-
ences-Useful data-Morse Code-International abbrevia-
tions-Amateur Prefixes-How to become a Radio Amateur.

Written by amateurs for amateurs.

10,000 COPIES SOLD LAST YEAR.

Bigger and Better this year.
Price 6d. Post Free 8d.

Available from R.S.G.B. Stand at Olympia, or from

The Secretary (Dept. S.W.-),

RADIO SOCIETY OF GREAT BRITAIN,
53, VICTORIA STREET, LONDON, S.W.I.

THE

TELEVISION SOCIETY
President : Sir AMBROSE FLEMING, M.A., D.Sc., F.R.S.

Founded in 1927 for the furtherance of Study and Research in Television and
allied Photo -electric Problems.

Ordinary Fellows are elected on a Certificate of Recommendation
signed by Two Ordinary Fellows, the Proposer certifying his personal
knowledge of the Candidate. The Admission Fee for Fellows is half -a -
guinea, payable at the time of election, the Annual Subscription Is El,
payable on election, and subsequently in advance on January 1st in each
year, but the Annual Subscription may be compounded at any time by

the payment of Ten Guineas.
Any person over 21, interested in Television, may be eligible for the
Associate Membership without technical qualifications, but must give
some evidence of interest in the subject as shall satisfy the Committee.
For Associate Members the Entrance Fee is 5/-, payable at the time of
election, with Annual Subscription I5/-, payable in advance on January 1st

In each year.
Student Members.-The Council has arranged for the entrance of
persons under the age of 21 as Student Members, with Entrance Fee 2/6

and Annual Subscription 10/-, payable as above.
The Ordinary Meetings are held In London on the second Wednesday
of the month (October to May inclusive) at 7 p.m. The business of the
meetings includes the reading and discussion of papers. A Summer
Meeting is usually held, and affords Members the opportunity of In-
specting laboratories, works, etc. A Research Committee and the
preparation of An Index of Current Literature are active branches

of the Society's work.

The Journal of the Television Society
is published three times a year. All members are entitled
to a copy ; and it is also sold to Non -Members, at an

annual subscription of 15/-, post free.

Forms of proposal for Membership, and further information
regarding the Society, may be obtained on application to the
Business Secretary, J. J. Denton, 25, Lisburne Road, Hampstead,

London, N.W.3.
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Interchangeable plug-in coils. Low -loss materia
ribbed formers. N.T.S. Coils are expertly wound
with high-grade copper wire to ensure accurate dis
tributed self capacity, on ribbed formers. WV/

efficient. 4 -PIN ; 9-14
12-26, 22-47, 41-94. 76-170
metres 1/9 each 6 -PIN
wavelengths as or 4 -pin
types; 2/- each.
Diagrams of
circuits with
which N.T.S.
Coils are suitable
sent free with
every order.

Send for lists of N.T.S. Short -Wave Apparatus

I/9
EACH.

PREMIER SUPPLY STORES
THE LARGEST RADIO MAIL ORDER HOUSE IN EUROPE

SHORT-WAVE COILS 4- or 6 -pin types. 13-26, 22-47,
41-94, 78-170 metres, 1/9 each with circuit. Special
set of 3 S.W. Coils, 14-150 metres, 4/-, with circuit.
Premier 3 -band S.W. Coil, 11-25, 19-43, 38-86 metres.
Simplifies S.W. receiver construction, suitable any type
circuit, 2/-.
COIL FORMERS, in finest plastic material, 14 in. low -
loss ribbed 4- or 6 -pin, 1/- each.
CONDENSERS, super ceramic S.L.F. .00016, .0001,
2/9 each ; double-spaced, .000015, .008025, .00005.
3'- each. All brass with integral slow-motion .00015
tuning, 3;9 ; .00015 reaction, 2/9.
SHORT-WAVE KIT for I valve receiver or adaptor,
complete with chassis, 3 coils 14-150 metres, condensers,
circuit, and all parts, 12/6. VALVE GIVEN FREE.
2 -VALVE S.W. KIT complete with valves, 19;'6.
3 -VALVE S.W. KIT, I -v-1 complete with valves, 40/-.
MAINS TRANSFORMERS. Premier wire -end type
with screened primaries.
H.T.8 & 9 or H.T.I 0 with 4 v. 4 a. C.T. and 4 v. I a.
CT., 8/6.
250-250 v. 60 m.a., 4 v.I a., 4 v. 2 a. and 4 v. 4 a., all C.T.,
8/6.
350-350 v. 120 m.a., 4 v. 1 a., 4 v. 2 a. and 4 v. 4 a., all
C.T., 101.
500-500 v, 150 Ma.. 4 v. 2-3 a., 4 v. 2-3 a., 4 v. 2-3 a., 4 v.
3-4 a., all CT., 19/6.
500-500 v. 200 m.a., 4 v. 2-3 a., 4 v. 2-3 a., 4 v. 3-5 a., also
5 v. 3 a. for 83 or 5Z3 Rectifier. 25/-
1,000-1,000 v. 250 m.a., by Standard Telephones, 4 v. 3 a.,
39/6. Any of these transformers with engraved panel and
N.P. terminals, 1/6 extra.
AUTO TRANSFORMERS, step up or down, 60 watts,
7,'6, 100 watts, 10/-.

MAINS VALVES, famous Europa 4 v. A.C. types, 4/6
each, HL., L, S.G., Var.-Mu-S.G., H.F.-Pens., Var.-
Mu-H.F. Pens. I-, 3- and 4 -watt A.C. directly -heated
output Pentodes. Full -wave rectifiers. 250 v. 60 MA,
A.C. D.C. types. 20 -volt .18 amp. S.G., Var.-Mu-S.G.
H. HL., Power.
Following Types all 5/6 each. Full -wave rectifiers 350 v.
120 ma. and 500 v. 120 m.a. 24 watt indirectly -heated
Pentodes.
Frequency Changers, Cctodes and Heptodes.
BATTERY VALVES. 2 volts, H.F., L.F., 2/3. Power,
Super -Power, 2 9. S.G., Var.-Mu-S.G.. 4- or 5 -pin
Pentodes, H.F. Pens., V.-Mu-H.F. Pens., 5/-. Class B,
3 6.
AMERICAN VALVES. Genuine American DUO-
TRON all types, 3,6 each. Hytron super quality, 3
months' guarantee, all types, 56. New Metal Glass
Valves, all types, 6 6.
MILLIAMMETERS, moving -iron, flush 2r, all ranges
from 0-10, 5/9. Visual tuning, 6 or 12 m.a., 5/- Moving -
coil meters, 21" 0-I m a.,18/6 ; 34" 0-1 ma., 22/6. Multi-
pliers, 1/- each.
ELECTROLYTICS U.S.A. 4, 8 or 12 mfd. 530 v.
peak, 1;9 each. Dubilier, 4 or 8 mfd. 500 v, 3/- ; 50
mfd. 50 v. 1 9 ; 12 mfd. 20 v. 6d. ; 25 mfd. 25 v. 1'-.
T.C.C. 4 or 8 mfd. 650 v. 4/- ; 15 mfd. 50 or 100 v. 1/- ;
50 mfd. 12 v. 1'-.
PAPER CONDENSERS. WE., 250 v. working 4 mf.
2/-, 2 mf. 1'-, I mf. 6d. ; 350 v. working 4 mf. 2/6, 2 mf.
1/6, Dubilier 500 v. working 4 mf. 4 - ; 800 v. 4 mf. 6,'-;
2 mf. 750 v. 3/-.
Wego 450 v. working I mf. 1!-, 2 mf. 1/9, 4 mf. 3/- ;
700 v. working 2 mf. 2/-, 4 mf. 3/6 ; 1,650 v. working
I mf. 3/6, 2 mf. 5/6.
Dubilier oil filled 1,000 and 2,000 v. working. A full
range in stock.

TRANSFORMERS, latest type Telsen R.G.4 (list 12/6),
2/9. Lissen Hypernik Q.P.P. (list 12/6), 3/6.
ELIMINATOR KITS for AC. mains. 120 v. 20 ma.,
8/6 ; 150 v. 25 ma., 10'-, tapped S.G. det. and output.
Complete Kit with long -life valve rectifier (replacement
cost only 2/-).
SPEAKERS, MAGNAVOX. Mains energised, ' 154:
7" cone, 2,500 ohms 4 watts, 12/6. ' 154 Magna,' 5 watts,
25/- ; ' 152; 9" cone 2,500 ohms, 17'6 ' 152 Magna,'
9" cone, 2,500 ohms, 6 watts, 37/6. Magnavox P.M.s-

254; 7" cone, 16 6 ; 252; 9" cone, 22.6. Reliable P.M.s
10'6 ; Cossor P.M.s 13,6 ; Blue Spot 29 P.M. 15',
Balanced armature speaker units 3/6 each. Potentio-
meters by well-known makers. All values up to I meg.
2/-; with switch 2,6.
GRAMOPHONE MOTORS. B.T.H. Truespeed in-
duction type ; A.C. only ; 100-250 v., 30/- ; D.C. ditto,
42/6 ; Collaro Gramophone Unit, consisting of A.C.
motor, 100-250 v. high quality pick-up and volume
control 45/- ; Collaro motor only, 301- ; Collaro Universal
Gramophone Motor, 100-250 v., A.C./D.C., with high
quality pick-up and volume control, 67/6 ; Collaro
Universal Motor only, 49/6 ; Edison Bell double spring
motors, including turntable and all fittings, 15/- ; Cosmo-
cord Gramo unit, comprising A.C. motor, pick-up, and
volume control (list 55/-), 35/9.
SUPER CERAMIC " FREQUENTITE " valve holders
4-, 5-, 7 -pin chassis or baseboard, 6d.
2 -GANG ALL -WAVE COILS (H.F. transformer and
aerial coil). Cover 12/2,000 metres in 4 bands, integral
switching. I -v -I circuit supplied, 12/6.
MICROPHONES. Post office type with transformer
4/6 ; post office transmitter capsules, 1/6 ; super trans-
verse current microphone large output, 45/7,500 cycles ±
2 DB, 30/-, transformer 5/-, table stand 7/6.

PREMIER SUPPLY STORES
THE LARGF ST RADIO MAIL ORDER HOUSE IN EUROPE

ORDERS should he addressed to-JUBILEE WORKS, 167, LOWER CLAPTON RD., LONDON, E.S. Dept. T. 'Phone Amhurst 2833 (Private Branch Exchange)
Callers, as usual, to 20-22, HIGH ST., CLAPHAM, S.W.4. (Macaulay 2381). and 165 and 165a, Fleet St., E.C.4 (next to Andertons Hotel). (Central 2833).

NOW READY Send 4d. in stamps for NEW ILLUSTRATED GIANT CATALOGUE AND VALVE LIST.

NewTimes SalesCo
"TELEVISION" KITS of PARTS

1494 SHORT WAVE for 21/.
BANDSPREAD TWO" Carriage Paid

Complete Kit of Parts, as described in this issue in-
cluding first specified B.T.S. ready -drilled aluminium
chassis and panel, Dubilier or T.C.C. fixed condensers,
Eddystone dials, Erie resistances, screws, wire, for-
mers, etc., less valve and head -phones. Our price, 21/-
B.T.S. ready -drilled aluminium chassis and panel,

as specified
2 specified valves 15s. Od.
Pr. N.T.S. headphones ... 7s. 6d.

"A SHORT WAVE

CONVERTER"
for 18/6

Carriage Paid
Complete Kit, as described in this issue, including
ready drilled aluminium panel and chassis, Dubilier
or T.C.C. fixed condensers, Eddystone dials, Erie
fixed resistances and all miscellaneous items, less
valve. Our price las 6d.

I specified valve lOs 6d.
R.T.S. ready -drilled aluminium chassis and panel, as
specified . 5s. Od.

N.T.S. SHORT WAVE COILS

1

New imes Sales Co. "(jOncli-ound,gaE.eC.1.i"
Est. 1924

A Commercial 10 -metre
100 -watt Transmitter

E have received some technical
information regarding the RME
CT -too transmitter. The general

specification is very interesting, parti-
cularly when one considers the price -
195.50 dollars. The transmitter is
made up of several units, the first being
a tot exciter with a 6A6, double valve,
crystal oscillator and second harmonic
generator, two 42's in push-pull as buf-
fers, two 8o1's or two RK7o's in push-
pull as final amplifiers.

For to -metre operation another unit,
comprising a 6A6 and associated cir-
cuit is plugged into a special connect-
ing strip on the exciter chassis.

A 201 power supply makes use of two
866's with a single 83 for low -voltage
supply, while a single 45 is used in the
grid block keying circuit. All com-
ponents are designed for continuous
operation.

The frequency range is 1,70o to 3o,00O
kc. and by means of plug-in coils is
changed from the front of the panel
any of the five amateur bands can be
selected. For keying, a grid block sys-
tem is used in the final amplifier, while
provision is made for a stand-by switch
to facilitate reception on the crystal
frequency. Keying may also be car-
ried out in the crystal stage if battery
bias is applied to the final amplifier.

It will pay
you to see

FIRST:

ULTRA
SHORT
WAVE
TWIN

Capacities
15 mmf., 30
m m f . , 45
mmf.

Price 51 -

With Slow
Motion
Action

II- extra

ULTRA
SHORT-
WAVE
SINGLE
Capacities

15 mmf., 30
rnmf.'00004,
'0001, 00015

Price 319

With Slow.
Motion
Action

II- extra.

JACKSON BROTHERS (London) Ltd.
72, St. Thomas St., S.E.I. Telephone: Hop.1837.
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How to build the World Wide All -Wave S.G.3 ;

a Short -Wave Superhet Converter; a 5 -valve
Short -Wave Superhet. Engrossing and authori-
tative articles on all aspects of world -reception.
Obtainable, price 3d., from all radio dealers, W. H.
Smith & Sons, or direct from publishers (post free 4i d.).

SPECIFIED FOR
SHORT-WAVE BANDSPREAD RECEIVER
B.T.S. Ready -drilled Chassis and Panel 5/6

SHORT-WAVE CONVERTER
B.T.S. Ready -drilled Chassis and Panel 5/ -

If any difficulty, send All good Deal -
direct with remit- ers Stock B.T.S.
ante and name and

B.1:address of nearest
dealer for immediate
delivery.
BRITISH TELEVISION SUPPLIES, LTD.,
Faraday Hse.,IO, Charing X Rd., W.C.2. Tem. 0134.

ELECTRADIX BARGAINS !
FIXED MICA CONDENSERS.

As specified for the 50 -watt Transmitter.
.006 mfd. 1,000 volts ... ... 16 each.
.005 mfd. 5,000 volts ... ... 2'6 each.

DISC RECORDING GEAR and Telephones,
Morse Keys, Recorders and Transmitters -Cheap.
MIKES, Speakers and P.A. Amplifiers at Bargain prices.

MICRO AMMETERS for
Valve Voltmeters, etc. New
design of 2r dia., panel -type
moving coil meter of extra-
ordinary delicacy. Can read the
signal strength on a midget
crystal set even, and the
price is only 40:-.

DI XONEMETER for wide range testing work,
55 -. Set Analysers, with attachment for valve
characteristics, reduced from fifteen guineas to E5.

DIXMIPANTA.-A pocket multi -range universal
meter at 19/6.
August Bargain List " T.S." has over 100 illustrations,

A copy will be sent you Post Free.

ELECTRADIX RADIOS
218, Upper Thames Street, London, E.C.4.

Telephone . CENtral 4611.

A Three -stage 50 -watt Transmitter
(Continued from page 472).

I often hear how stations use a com-
plicated relay system to switch off the
transmitter and have wondered if this
is necessary. My remote control con-
sists of a simple two -point tumbler
switch breaking the return from the
centre tap of the H.T. transformer from
both modulator and transmitter power
packs. In this way by simply break-
ing the circuit, H.T. to the whole

..--"f

ff;II I

A.C.

111111

This power pack delivers 500 vilis at I20 m'a
in addition to heater voltage for all stages. The
simple switching arrangement has proved satis-

factory up to 2000 vclt working,

transmitter is switched off by one con-
trol. This allows for a very quick
change -over and an absolutely noise-
less one.

So as to line up the first rack the
hot wire meter used is taken out
and in its place a Ferranti o -t ma.
meter fitted. This meter will be
coupled up to a monitor so as to check
the quality and hum level of the trans-
mission. This feature is a permanent
one.

PIEZO QUARTZ
CRYSTALS

OUR NEW
CATALOGUE
of Short-wave
components. 24
pages fully illus-
trated. lid. Type B, Totally enclosed and
post free. dustproof, 8s. 6d. post free,

THE QUARTZ CRYSTAL CO., LTD.
63 & 71, Kingston Road, New Malden, Surrey

Telephone : MALDEN 0334.

I 7 mc., 3.5 mc., and 7.0 mc.
Amateur Bands.

Power Type Standard Type
20;- post free 15:- post free

CRYSTAL HOLDERS :-
Type A, Open Electrodes,

4s. 6d. post free.

BIRMINGHAM RADIOMART
SHORT-WAVE SPECIALISTS

The largest mail order short-wave dea-
lers specialising in quality equipment.
Proprietor, G51\11. Manager, G2AK. Staffed by
experienced transmitting amateurs. Obviously we can
serve you better.
AERIAL EQUIPMENT.-Raymart dipole kit com-
prising aerial wire, transposed line, screened trans-
former Flintglass insulators junction T -Piece, 10/6.
Raymart Insulators. Flintglass, Sin. ribbed 4d., 12 in.
porcelain locapacity, 1/6. Dipole T -piece, 1,-.
Transposition blocks, 6d.; Ten, 4:6.
MICROVARIABLES.-All brass construction; latest
ceramic insulation. The finest condensers made ;
15mmfd, 1/4 ; 40mmfd, 1 7 ; 100rnmfd, I 10.
TRANSMITTING TYPE. -.070 in. spacing, 15

mmfd. (neutralising), 2,9. 40 mmfd. Tuning 3,6.
These are quality.
COILFORMS.-Moulded in RD4 natural loloss
material, hollow resilient pins li in. diameter ribbed ;
Identification disc in top. Four types, 4 -pin, 1/6 ;
6 -pin (standard or to fit 7 -pin valveholders), 1/9 ;
7 -pin (for bandspread tap), 1/10. Machine threading
2.d. extra.
SHORTWAVE COILS.-(RD4) CA 11-25, CB 20-45
metres 2,6. CC 44-100 metres 2 9. Shortwave HE
chokes 9d.
MICRODISC DIALS. -Utility famous 8/6 type
3/11. American Ceramic valveholders II-. Milli -
ammeters 5,9, Super 6 9.
IGRANIC MIDGET JACKS, 3d. Famous con-
tinental mains valves 46. American Duotron, etc.,
3/6. Battery from 2,3.

" RAYMART " SPECIFIED FOR
" BANDSPREAD S W. RECEIVER."

2-.0001 mfd. type VCIOOX Condensers 110 each
1-.000015 mfd. type VCI5 X Condensers 14

50 -WATT TRANSMITTER.
1-.000015 mfd. type NOI5 Condenser ... 2,9
1-.00004 mfd. type TC40 Condenser ... 3/6
2 -Type CT6 Coil Forms ... I/II
I -Type CXT High -Frequency Chokes ... 4/6

"SW. CONVERTER."
2-.0001 mfd. Type VCIOOX 1/10

1-.000015 mfd. Type VCIS X Condensers 1/4

AUTHORISED DISTRIBUTORS Hammarlund.
TOBE DEUTSCHMANN, Collins, National Peak,
Thordarson, etc. Largest stocks American equipment,
SHORTWAVE CATALOGUE, lid. post free.
CLEARANCE I )d. post free. Orders over 5/- post
free.

RADIOMART (G51\11)
44, Holloway Head, Birmingham, i. Tel. MID. 3254.

481111110

RELIANCE
POTENTIOMETERS
ARE RECOMMENDED BY
the Author of the article on

Universal Cathode -Ray Tube Equipment described
on pages 457-8 of this issue. 10 -Watt P.I.W. type 10;6.

Illustrated Folder " T.S.W." free on request.

RELIANCE MANUFACTURING CO. LTD.
Westbury Road, London, E.17

'FOREMOST AS PIONEERS
altaZt3P94tCa

479

On Stand No. 95, at Radiolympia, you will find

an interesting range of reliable wireless components
made by Varley. Will you pay us a visit?
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G2NO Te'ohcne:
WON'T 22886.

EVE'S RADIO LTD.

II, LICHFIELD STREET

WOLVERHAMPTON

More items from our ever
increasing stock
McELROY Senior Bug Key ...
RAYTHEON R.K.20 Tubes ...
RK 25 and 23 ...

802 Raytheon
800 AMPEREX Carbon Anode

(The Tube for 56 Mc.)

All National Tubes in Stock
(SOME PRICES REDUCED)

36, 37, 38, 56, 57, 76, 81 and 83 ... NOW

EIMAC 50T NOW E5. 150T

35 -

95/.
27/6

31 -

57-

5/6

7/6

E8

I TOBE DEUTSCHMAN Ham Tuner 7
with Air Trimmers ... NOW E7 10s.

TOBE Amatejr Comm. Kit with Air
Trimmers ... 113 10s.

Supplied on H.P. Term;.

WRIGHT DECOSTER Speaker for
above 17s. 6d.

HOWARD BUTLER Moving Iron M.A.
Meters, 20, 30, 50, 100 and 150 Ma.'s 5/9
(As used by G2WD.) Flush or Panel.

U.T.C. Class B Transformers :
Type 30-46 or 59's to 46 or 59's 15/.

34-46 or 59's to 3,500 and 5,000 w. Load 18/-

35 2A3 or 45's to 210 or 80I's 23/6
36-210 or 801 to 5, 7 or 10,000 w. Load 23/6

JOHNSON 50 -watt Sockets ... 8/6

JOHNSON 6 -in. Aerial Spreaders ... 6d.
HAMMARLUND 7 -Pin -(59) -Porcelain Tube

E28

HAMMARLUND 4 -Pin Coil Form
5 -WATT Neon Indicators ...
HAMMARLUND, Comet Pro
HAMMARLUND, Super Pro.

XTAL Gate with 8" Speaker E65 0 0

XTAL Gate with 12" Speaker E66 10 0

HAMMARLUND & CYLDON Split Stator TX
Condensers -Full Stocks.

HALLICRAFTER Super Seven £17 10 0

HALLICRAFTER Super Skyrider E28 0 0

RME. 69. Delivery August Ist.

2/6

1/6

2/6

0 0

Receivers and Co nponerrs Value £5 and o,er
SOLD ON H:RE PURCHASE.

Send Stamp for Full List, or 4d. for
LISTS & HAMMARLUND MANUAL

G2NO
EVE'S RADIO LTD.
11 LICHFIELD STREET

WOLVERHAMPTON

Top Band
Frequency Register

NTANY new stations have been
added to this list during June.
There are, however, still a num-

ber of stations whose frequencies are not
listed, and we shall be glad to receive
these in time for publication in the next
issue.

Frequency.
1726 G6G0
1730 6oK
1732 5ZT
1736 500
1740 5H0
1740 6WQ
1742 5WL
1746 6ST
1748 5KV
1750 2K
1752 2KL
1753 6KV
1754 6ZR
1754 6G0
1755 6PY
1756 2A0
1757 6YU
1759.5 5JW
1759.5 2KT
1760 5AR
1760 5BM
1762 2UJ
1762.5 2ZN
1764 5NW
1765 5ZQ
1766 600
1766 2W0
1766 5J0
1767.8 6LF
1768 6PL
1769 5GC
1769.5 5FI
1770 5PR
1773.1 5BC
1774 6S0
1774.5 6NU
1775 6ZQ
1776.4 5YW
1777 2JG
1778 6SY
1780 6B0
1780 SZR
1780 5RI
1780 5BK
1780 6B0
178o 6HD
1781.5 5VS
1782 5RT
1784 511
1785 6QI

5ZT
1785.5 6,F
1786 SNP
1787.5 2XP
1788.5 2GG
1790 5MP

1785.5

480

Frequency.
5UM
2SN
5AK

1792.6 2QM
1794 STU
1795 2UY
,Soo 6TL
1801.5 2HK
1802.5 5LL
1802.5 21Z
1805.9 '2YW
1806 5MM
1808 5CH
1810 6BQ
1810 2LD
18,0 5PP
1815 2DQ
1815 50P
1818.5 20G
1824.5 2WG
1824.5 6UJ
1830 5KG
183o 6WQ
1830 6QB
1831 5XR
1836.5 6RQ
1840 2 J U

1844 6VD
1849 5CJ
1850 2CD
1850 50C
1850 2HF
185o 2SR
1850 6UD
1850 6VD
1852 2KV
1857 6TQ
1857 2CF
1860 5IV
1860 6QM
1861 2KL
1862 6WY
1869 2PS
1869 5PB
1870 2PL
1870 2LC
1870 5RI
1870.5 zWT
1874.5 2XP
1875 6WF
1881 6FV
1884 5KJ
1888 2XC
1890 2M1
1893 5RD
1899 5XF

1790
1790
5791

Frequency. Frequency.
1900 2YJ 1940 6PA
190o 2PK 1950 6KD
1910 2N0
1910.5 2GG
1913.5 2UJ
1916 5VT
1916.5 zGZ
1920 6LZ
1921.7 20V
1925 6CT
1925 6UU
1930 50D
1935.5 2XQ
1936.6 5IL

195o 5GL
1950 5SZ
'954 2GG
1960 5UK
1961 50Q
1961 2UJ
1965.5 5LL
1970 6UT
1975 60M
1980 6KV
1988 5WW
1990 6AU

The Tobe Super -het.
Amateur Receiver

IN the issue dated August 29 we in-
tend publishing full constructional
details of our star amateur receiver

the bare details of which we mentioned
in previous issues.

The exact price of this amateur re-
ceiver will be fixed within the next few
days, but already we have been able to
arrange some simple hire-purchase
terms for those who cannot afford to
buy the receiver outright. Messrs.
Eves Radio, who are supervised by
G2NO, has full stocks of all Tobe pro-
ducts including the special air -trimmed
tuner used in our receiver.

As far as we can tell at the moment
the kit will cost between ,1.3 and Z145
including valves, the hire-purchase
terms being ,.r deposit with the balance
spread over twelve months.

Constructional details of this receiver
will include a wiring diagram and a
straightforward system of I.F. stage
alignment. This amateur bands re-
ceiver will solve most of the amateur's
difficulties with regard to selectivity
and sensitivity on all bands. For those
who missed the previous specification
here are some of the details.

H.F. stage, detector -oscillator, two
I.F. stages, second detector, L.F. am
plifier and rectifier. I,, addition there
is the beat note oscillator and H.F.,
I.F. and L.F. gain controls. This
model can also be adapted to include
I.F. regeneration and a crystal filter.
These extras will be dealt with in sub-
sequent issues, but it must be realised
that they will not cause any alteration
to the original receiver.

The blue -print number is SW208 and
we advise constructors to apply at once
reserving a print for delivery on
August 29. These prints show all con-
nections and component values, in ad-
dition to the construction of the chas-
sis, and cost 2s. 6d. post free. The
first issue of these prints have already
been booked which makes it all the
more important for readers to order at
once.
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60,000 COPIES
of the RADIO AMATEURS HANDBOOK
(A.R.R.L.) 5936 edition have been sold since published
in late 5935. Have you got your copy yet ? If so,
have you seen the new " RADIO " HANDBOOK
published by Pacific Radio Co.? This is full of dope
on the Jones Exciter unit, which is far superior to the
much used Tritet circuit. Both these books cost only
513d. each, post free. G5KA, 41, KINFAUNS ROAD,
GOODMAYES, ESSEX. (Dept T.)

WE CAN SUPPLY
All first specified parts for the

CLASS A
HIGH FIDELITY

AMPLIFIER
1E26 Carriage Paid. Cash with order or C.O.D.

UNIVERSAL AMPLIFIERS.
6-8 Watts undistorted output

L6 10 0. oCarj:OPt.d. Cash with order

A.C. Double Push -Pull R.C.C. Coupled.
AMPLIFIER.
Undistorted output 5 -Watts.

.f7 5 0. 0,Car..
COP.res)iii.

Cash with order

We can supply KIT of parts for the
AMATEUR BAND S.S. SUPER -HET

at very competitive prices.
We can supply an equivalent for any British
type of Valve at an appreciably lower price.
These valves are Guaranteed for a period of
6 months from date of purchase and the
performance to be in no way inferior to that

of the original valve.
Send for comprehensive List " T.S."

CHAS. F. WARD,
46, Farringdon Street, London. E.0 4.

Telephone : Holborn 9703.

Our Policy
" The Development of

Television."

VISION RECEIVER, 8 -valve superhet, chassis
form, completely assembled and tested. Including

valves, price 616 10s. Od. Details available.
TIME BASE KIT, less valves, E6 10s. Od.

GRAMOPHONE VISION RECORDS for 30 -line
Receivers, a limited number only available. Price,

10 -. Post extra, 9d.
EXPERIMENTAL MIRROR DRUMS. A selection
from 6 in. to 10 in. diameter, various ratios, 30 and
40 -line ; highest workmanship ; very cheap. Send

us your requirements.
HANDBOOK "TELEVISION UP TO DATE."

Price 2/6. Post, 4d.

H. E. SANDERS & CO.
4, Gray's Inn Rd, London,W.C.I Tel: Chancery 8778

READ TELEVISION
& SHORT-WAVE WORLD

REGULARLY

" TELEVISION
and SHORT-WAVE WORLD "

COUPON
FOR FREE INQUIRY SERVICE

Name

A d iss-
August, 1936

FOYLES
BOOKSELLERS TO THE WORLD

Stock of nearly three million new and second-
hand volumes. Catalogues free on mentioning

your interests.
119-152 Charing Cross Rd.. London, W.C.2.

Telephone: Gerrard 5660(12 lines)

TELEVISION.
A NE N COURSE OF INSTRUCTION,

We have pleasure in announcing that our new " Television " Course
has met with remarkable success. The enormous demand for the
Course has shown, beyond any shadow of doubt, that it fills that long -
felt need which we anticipated when we went to such trouble and
expense in its preparation.
We shall be happy to send full details of this special " Television "
Course on request. Particulars are also available of other Courses
in all branches of Wireless, Television, Talking Picture Engineering,
etc., and of the easiest way in which to prepare for the A.M.I.E.E.,
A.M.I.W.T., A.M.I.R.E., etc., Examinations.

We teach by correspondence, and guarantee " NO
PASS-NO FEE." Our Technical Consultant is

Professor A. M. Low.
Send for full particulars to -day. Free and without obligation.

THE Bair! ill INKTI ru OF ENTANEERING TECHNOLOGY
337, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE,

LONDON, W.I.

" NEW
HEALTH"

The Family
Health

Magazine

MONTHLY

6d.

MISCELLANEOUS
ADVERTISEMENTS
The charge for advotttsements in these
columns is 12 words or less 2/-, and ad. for
every additional word. All advertisements
must fe accompanied by remittance. Cheques
and Postal Orders should be made papal le to
Bernard Jones Publications Ltd., and crossed,
and should reach this office not later than the
15th of the month previous to date of issue.

JOHN SALTER of Featherstone Buildings, Hol-
born, W.C. Pioneer, since 1927, of Television com-
ponents, will be pleased to hear from old friends and
new customers requiring up-to-date apparatus.

EVERETT EDGCUMBE Electrostatic Voltmeters
2,000-y011 21" flush 151-. Kelvin 2,500 -volt, 501-. 5o,
Cloudesdale Road, S.W.17. Streatham 0730.

PATENT AND TRADE
MARK AGENTS

GEE & CO. (Estab. 1905), patents and trade marks
throughout the world (H. T. P. Gee, Mem.R.S.G.B.,
A 111.1.R.E., etc.), 51-52, Chancery Lane, London,
W.C.2 (2 doors from Government Patent Office.)
'Phone: Holborn 1525. Handbook free.

KINGS PATENT AGENCY LTD. (B. T. King,
Patent Agent) 146a, Queen Victoria Street, London,
E.C.4. ADVICE, Handbook and Consultations free
Phone City 6161.

SITUATIONS VACANT
PHYSICIST REQUIRED to initiate a Vacuum
Laboratory for the study of the application of Vacuum
Devices to Television and Radio Development. Unique
opportunity for a man with ideas and the requisite
experience.-Pye Radio Limited, Dept. 44/VP,
Radio Works, Cambridge.

INDEX TO ADVERTISERS
Belling & Lee, Ltd. ... ...
British Television Supplies, Ltd.
Bulgin, A. F., & Co., Ltd. ...
Edison Swan Electric Co., Ltd.
Electradix, Ltd. .., .

Ericsson Telephones, Ltd. ...
Eves Radio ...
Ferranti, Ltd. ...

Cover ii
... 479
... 433

Cover iv
... 479
... 477
... 480
... 434

Fluxite, Ltd. ... Cover ii
General Electric Co., Ltd. ... Cover ii
High Vacuum Valve Co., Ltd., 475
Jackson Bros. ... .., 478
Lectro Linx, Ltd. ..0- 475
Marconi's Wireless Telegraph Co.,'

433
McGraw-Hill Publishing Co., Ltd. ... 473
New Times ... ... 478
Premier Supply Stores ... ... 478
Quartz Crystal Co. ... ... 479
Radio Resistor Co., Ltd. ... ... 431
Radio Society of Gt. Britain ... 477
362 Radio Valve Co. . ... 473
Raymart Manufacturing Co. ... 479
Reliance Manufacturing Co. ... ... 479
Sanders, H. E., & Co. ... ... Cover iii
Sound Sales, Ltd. 433
Stratton & Co., Ltd. ... 473
Television Society
Varley 4.79 & Cover iii
Ward, Chas. F. ... Cover 111
Westinghouse Brake Signal Co.,

Ltd. 434

1 FORE MOST AS PIONEERS
On Stand No. 95, at Radiolympia, you will find

an interesting range of reliable wireless component.;
made by Varley. Will you pay us a visit?

OLIYER PELT CONTROL, LTD., BLOOMFIELD ROAD, WOOLWICH,

III
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TELEVISION DEVELOPMENTS
A NEW LARGE DIAMETER TUBE FOR TELEVISION REPRODUCTION

11111111111111
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rfWe also supply

HIGH VACUUM RECTIFIERS

GAS -FILLED RELAYS

MERCURY VAPOUR RELAYS

or Television Scanning
circuits.

The Ediswan Type CH tube has a screen dia-
meter of 10" giving a television picture 8" x 6"
without distortion.

The screen is of special material giving a close
approximation to a black -and -white picture.

Specification:
Indirectly heated high vacuum tube.
Heater Volts 2.0

Anode Volts 3500

1st Anode Volts - 1200

Sensitivity (mm./V.) - 750/V*
= anode volts

List Price L12.0.0

ENTIRELY BRITISH MADE

EDI SWAN
RADIO VALVES
THE EDISON SWAN ELECTRIC CO. LTD. 155 CHARING CROSS RD., LONDON, W.C.2

R.E.280
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