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BELLING-LEE PROGRAMME

A—" Bow-S‘i)rmg Wander Plug, 12 indications. No. 1112,

B—" Mndget 3.prong spring, 12 indications. No. 1019,
-—Flush Plug and Socket, shrouded #in., i2 indications.
No, 7, ea,

D.—Air Force Wander Plug lmpossible to come out.

a, 1/~
%ﬁ@b Banana i’lug and Socket.
mm. No. 1078, pair 43d.

SOCKET STRIPS
Moulded to take & in. plugs,

seven letterings. o. 1047,

SHROUDED PLUGS AND SOCKET
For mains-
il duven sets
=" or elimina-
tors or
when high
voltages are
Single Plug and Socket.
Two_flex parts s

o. 1051, pair 9d.

met with.

No. 1015, pair 6d.
Slngle coupllng
Twin Shrouded

with plugs,
Plug and Socket, non- ﬁ
reversible, No. 1014 complete 1/3.

Two flex parts as twin coupling. No. 1013, 1/6.

MAINS INPUT CONNECTOR

5-amp. Conforms with British
Standard Specification. No. 1115,
with bracket, 5 0. 1042,
3-amp., with bracket, 1/3.

MULTI
CONNECTORS
3.pin No. 1119,
1/3. 5-pin (simi-
lar to 10-pin plug
shown), shielded
anel, No. 1260,
E '10-pin Gillus-
trnted). 0. 1251,
3/6.

LOW LOSS STAND-OFF
BUSHING

Excellent power factor, designed for
7,000 volts between Connector ang

Panel. Without bracket. No. 1296,
ea. 1/2.
(}{“ LOW LOSS STAND-OFF INSULATOR

No. 1292, designed
No. 1277, designed

Excellent power factor.
for 10,000 volts, ea. 1/~
for 5,000 volts, ea. 8d.

i

“ELIMINOISE”

Trade Mark
All-Wave

Anti-Interference Aerial
As easy to erect as an ordinary aerial

—

The new aerial which gives real

Suppresslon Of Interference fmm o
0 metres in three bands : 10~—50,

|00~—600 and | 000—-‘2 000 metres, and

" without swm,hmg A shielded  twin
2 8 d d loyed for the first
£ lown lea is employed for the firs
~E—8 hme |n an ﬂll-wlve cormmert umt
.g:ﬁ of this kind, and it has
on & been found possnble to main-
& g tain satisfactory signal strength
mc;i;' - g even at 10 metres. to

teceivers may be operated from
one aerial without interaction.

No. 308. Complete Kit for one aerial, but without cable, 35/~
(" C* Type Cable, No, 1221, 8d. per yard)

No. 307. Extra ** Eliminoise * Transformers for additional

receivers, 17/6

RO T TH T

MAINS INTERFERENCE
SUPPRESSORS

No aerial system can protect a receiver from interference
conducted to it via the mains, It is necessary to filter the
mains before they reach the receiver.

FLEX LEAD SUPPRESSOR

m For fitting at source: vacuum
b cleaners, fans, hair-dryers, etc,
No. 1174, 2-core cable 4/6.
No. 301, 3-core cable 7/6.

CONDENSER SUPPRESSOR

Should be fitted at source of interference.
ay be effective at listener's meter. Type

1118, 10/6.
{ {E

1211, Medium and Long Waves, }-amp., 17/6.
|256 Medium and Long Waves i-amp.,, 19/6.
305 Medium and Short Wavu l-amp 19/6
300 All-wave ... oo |-amp,, 21/a.

SET LEAD SUPPRESSORS

These are three-stage choke and
condenser filters making it prac-
ticable to effect suppression close
to a receiver. A child can plug
in.

No.
No.
No.
No.

White lettered;
sulated

head,
collar.
nector nuts,
ea.

“R” TYPE TERMINAL

8 black or walnut;
non - removable
4 B.A.

Improved sub-con-

“B” TYPE TERMINAL

bakelite in-

rotating
stem and

No. 1003

lem:red Bell-
mq-Lec load-
1ng No. 1025,

a. 2d.
With {-m handle No.
1246, For
heavy duty or to take
aerial  wire, I}-in.
bakelite handle. No.
1247, ea. 6d.

Non-rotating name, bake-
lite insulated, anti-twist
wedge on collar, polished
blacks white letters. Im-
proved sub-connector nuts;
4 . stem, Insulation
washer. No. 1001, ea. 6d.
«Q” TYPE
TERMINAL
Rotating and “H” Type, 100-amp.
removable No. 1005, ea. 1/6 L2 i
head in black, Type, OB.A. No. 309,
red or brown, 1/3 “M” Type, as
4 BA. stem " type, but all-metal,
Bnd Colhr- ND ND IOOZ ea, id-
let(erinz.‘ No.
, ea. 2d,
SPADE
& e TERMINAL MOUNT
~ plate
spring prongs No. 1039, ea. 6d.
P on ter- Tekes two terminals of
any make,

AP 2y

Special low-loss mount for
short-wave  work, No.

1179, ea. 1/~

CARTRIDGE FUSES
1% in, | in., $in., standar

60 m/A to 3-amp. ; all o

specifications, colour coded

d

price, 6d, Also * Scmfuse for bulb type holders; same price

B.

FUSE PLUG
S.5. and R.CM.F. specifica-

tions, 5-amp., but standard with
l-amp wmdqe fuses.
hole fxi
ideal for radio receivers.

1278, complete with two 13-in.
fuses 2/=.

On’
xing, cord grip, small,
No.

fitted.

fuse.

1037.  Complete,

FLEX FUSEHOLDER
Where other types cannot be
Standard with  l-am

ﬁm

1

“ WANDERFUSE ”
For use in the H.T.-lead.
No higher than a wonder
With 150 m/A fuse.

plug.
No 28‘ Complele, l/-.

in. fuses.

PLUG TOP VALVE CONNECTORS
54 Shrouded type

I Spring brass safety con-
- silver - plated. nector, with
¥ No. Belling-Lee

ea. loading.  No.
1156, ea. 4d.

With insulated Adaptor to convert screw
terminal head. top valves to plug top

Né). 1167, ea. valves. No. 1176, ea. 1d.

S.G. Anode Connector for screw top valves.

No. 1030, ea.
LOW LOSS VALVE HOOD AND CONNECTION
Insulation between :

valve clipand hood
has been carefully
chosen, ge
special beads in-

CATALOGUES, etc.

* Radio Spares and Connections " free.
“ Wireless withcut Crackling ... free.
“ Interference Suppressien Manual 1/-.
“ Radio and Electrical Accessaries ™ 6d.

This is a new 2-colour publication containing 150 illustrations
including 75 blue-prints of curves, diagrams,Fconstructional
Of particular value to Radio
Designers, Service Men, Constructors, etc.

details and specifications,

Engineers,

sulate lead from
flexible

tube. No. |224 ea.
6.

f-amp.

Wit
No |034 Complete, 9d.

SINGLE OPEN FUSEHOLDER
A compact Fuseholder to take
Heavy phosphor-
bronze clips, soldering tags and

fuse. ¢

2

or as required,

Complete, 1/6.

PANEL FUSEHOLDER
Single hole fixing. Insulated
from panel. Terminals for
easy connecting. l—amp fuse

No.

TILEVISION
CATGOE RaY ETE

STANDARD INDICATIONS

©00
©00

BELLING ¢ LEE LTD [

CAMBRIDGE_ARTERIAL ROAD, ENFIELD, MIDDX
8 U HTRTTEHTT T

©0

FUSED
MAINS

* __INPUT
CONNECTOR

to B.S.S., 5-amp. stand-
No 1114, 5-amp B.S.5.).
Complete, 3/6.
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OUR NEW

PAGE
ILLUSTRATED
CATALOGUE

T—

A THOUSAND AND ONE
QUALITY RADIO COMPONENTS

Bigger and even better still, this year it surpasses all
previous efforts. Describes and illustrates the largest
range of components in the world—all up-to-the-
minute British made quality products, backed by a
name as old as Radio itself. Includes 100 entirely new
<€omponents, augmented technical data on all lines,

and for the first time 12 pages of dimensional prints. To A. F. BULGIN & CO., LTD,, 7
Abbey Road, Barking, Essex.
RADI OLYM PIA Please send, post free, a copy of the new |16 page Bu|gin

Catalogue No. 156 «“ M,"” First Edition.

SEND FOR YOUR COPY NOW [M] (ueAsE st sLockieTTens)

Send 3d. in Stamps.
ADVT, OF A, F, BULGIN & CO.. LTD., BARKING, ESSEX,

THE CATALOGUE WITH THE PURPLE &GOLD (OVER
TELEPHONE RIPPLEWAY 3474 (3 LINES).

SHOWROOMS: 64, HOLBORN VIADUCT, LONDON, E.C.1.
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| @ Byt

| ER
! AL RECTIF)
| estinanouse MEC

opvenTe®

Style H.T.Il: Output, 500
volts 120 mA. Suitable for
H.T. supply to receivers.

Westectors. Suitable for
detection andfor A.V.C.

J.176 unit. Two J.176 units
in the voltage doubler circuit
will provide an output of
3,000 volts 2 mA, suitable
for cathode-ray tubes. Smaller

T METAL RECTIFIERS
STAND 36’ RADIOLYMPIJA Westinghouse Brake & signal Co., L':dl

82, York Road, King’s Cross, London,
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COMMENT OF THE MONTH

the

\X} ITHIN the next few weeks a new public service will be inaugurated

in this country which will have neither precedent nor parallel in
the whole world. It is true that television services have been instituted
in both France and Germany, but their scope is of quite a limited character
and, though excellent work is being done there, we may justly claim that
in the new science of television Great Britain now leads the world. The
credit for this is largely due to the initial efforts of John Logie Baird and
the band of enthusiasts' who realised that television was a physical possi-

Television Rounds Corner!

| bility and that the solution of its problems could be attacked from many

angles. We have in this country at the present time engineers who in the
face of seemingly insuperable difficulties have succeeded in accomplishing
the standard set by the Television Committee, both by all-electrical and
mechanical-optical methods, another fact which from the technical point
of view places this country in a strong position.

It is fitting, also, that at’ this time a tribute should be paid to Sir
Kingsley Wood, who, as Postmaster-General, had the foresight to authorise
the setting up of a Committee to investigate the possibilities of television.
Without this decision it is probable that private effort would still be fighting
a lone hand against strong opposition. The B.B.C. is also to be congratu-

" lated on the whole-hearted way it has taken up the development of the

television, service. Since the policy was settled there has been no stinting
of either effort or money and its plans have been based upon the provision
of a 100 per cent. efficient service.

Although the service which is to come into operation is stated to be
‘“ experimental,’’ it is quite clear that there will be no turning back and
the word ‘ experimental ’’ can be read as meaning a step on the road to
even better things. Television, most definitely, has come to stay as a new
factor in our lives and it is up to the public to take the fullest advantage
of it. Opposition, no doubt, will still persist in some quarters, but
this is the type of opposition which has been pitted against every develop-
ment.

Television and the Wireless Retailer

LAST month we commented on the fact that the average wireless retailer

appears quite apathetic towards television and that opportunities are-
being neglected. We also announced our intention of publishing a list of
traders who propose taking up the sale of television receivers and g1v1ng
demonstrations. Although there has been a good response to this invita-
tion it is clear from some letters we have received that there is a definite:
antagonism in the trade towards television which at this stage of develop-
ment seems ill-advised.
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ABRIDGED PARTICULARS.

Note—Neither this abridged notice nor the full particulars referred to below constitute an invitation to the Public to subscribe, but Is Issued for the sole purpose
of giving Information to the Public with regard to the Company.

SCOPHONY LIMITED

SHARE CAPITAL.
Authorised : 1,200,000 Ordinary Shares of 5/- each
Issued : 560,000 Ordinary Shares of 5/- each, fully paid. : )
140,000 Ordinary Shares of 5/- each, 2/6d. paid, a balance of 5/- per share (including
2/6d. premium) being payable on Ist October, 1936.

There are no Debentures or Mortgages Outstanding.

£300,000

I. The Scophony System of Television.

The Company was incorporated in April, 1935, for the purpose of acquiring the assets of a .Prlvate
Company of the same name which was incorporated in 1930 to develop the Scophony System of Television.

Based on novel optical-mechanical lines, the Scophony System was described in the Report of the Postmaster-
General’s Television Committee published in January, 1935, as being amongst the most distinctive of the Systems
under development in this country.
2, Prospects and Development Programme.

The B.B.C. Television Transmissions from Alexandra Palace are expected to commence within a few months,
while steps towards establishing public television services are being taken in a number of foreign countries.

The potentialities of the new industry are very great, and the Company is in an exceedingly favourable
position since its basic inventions render possible the direct projection of high-definition television pictures
suitable both for Home and Cinema entertainment.

Apparatus developed or under construction for both British and Continental standards comprise :— _

(@) Home Receivers, of compact design, requiring only low power and normal voltages, and giving a

picture approximately [6 in. by 12 in.
(b) Medium Size Receivers, intended for small halls and for exhibitions, giving a picture approximately
4ft. 6in. by 3ft. 6in, and

(c) Cinema Receivers, the first model giving a picture approximately [2ft. by 9 ft

It is believed that the achievements of the Company in the projection of high-definition pictures on large
size screens are unequalled.

The Company is engaged also in the development of television transmitters and in intensive research in connec-
tion with the application of television to the Entertainment Industry and Commercial Communications generally.
3. Patent Position..

The Company holds a strong Patent position, having 27 granted Patents in the United Kingdom and 99 granted
Patents abroad, in addition to 98 pending applications in the U.K. and abroad.
4. Management and Technical Staff.

Mr. S. Sagall, the Founder and Managing Director of the original Scophony Limited, to whom the Company
owes much of its present success, continues as Managing Director of this Company.

Mr. G. W. Walton, the technical originator of the Scophony System, is a Director and Technical Adviser.

The Company has an outstanding group of experienced physicists and television engineers in charge of
its laboratories and workshops.

DIRECT ORS.

SIR MAURICE BONHAM CARTER, K.C.B,, K.C.V.O., 40, Gloucester Square, London, W.2, Chgirman (Director of O. T. Falk
& Company Limited).

WILLIAM STREATFIELD VERRELLS, Hampton Court, Grand Parade, Leigh-on-Sea, Deputy Chairman (Chairman and Managing
Director, E. K. Cole, Ltd.).

SOLOMON SAGALL (British, Russian origin), 1, Stanford Court, Cornwall Gardens, London, S.W.7. Managing Director.

OSCAR DEUTSCH, 5, Augustus Road, Edgbaston, Birmingham (Chairman of Odeon Theatres, Limited).

ARTHUR LEVEY (US.A), 5 Square de I'Opera, Paris (Merchant).

GEORGE WILLIAM WALTON, Hyde Park Court, 30/32, Inverness Terrace, London, W.2 (Engineer).

LANCELOT LAW WHITE, 9, Stafford Mansions, Stafford Place, London, S.W.| (Manager, O. T. Falk & Company, Ltd).

EDWARD JOHN WYBORN, A.M.L.E.E., Ray View, Undercliff Gardens, Leigh-on-Sea (Chief Engineer, E. K. Cole, Ltd.).
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Transfer Office of the Company.
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TELEVISION ABROAD

By SIR NOEL ASHBRIDGE

Chief Engineer, British Broadcasting Corporation

The following article is a summary of data supplied at the request of Sir Noel Ashbridge by those
responsible for the broadcasting services in a number of countries all over the world. The information
was first published in ** Radiodiffusion,” the six-monthly review of The International Broadcasting

Union, Geneva.

HE information given below was
supplied at the beginning of
January of the present year.

Australia

The Postmaster-General’s Depart-
ment at Melbourne states that no tele-
vision services are definitely contem-
plated in Australia at the present
time. The world position of tele-
vision is being closely watched, but
an attempt to establish a commercial
service is not yet felt to be justified.

Austria

While the position is being most
carefully considered, no decisions
have yet been taken to establish a
service, nor has a system for ultimate
use been chosen.

Belgium
The position is being studied, but
no decisions have been taken.

Canada

The Canadian Radio Broadcasting
Commission reports that there is no
television service at present operating
in Canada, nor is one yet proposed.

Czechoslovakia

The Czechoslovakian Broadcasting
Corporation has not yet begun any
television experiments. The Ministry
of Posts and Telegraphs, which con-
trols the technical side of broadcast-
ing in Czechoslovakia, is awaiting
the results of systenis of television in
use in other countries.

Television experiments are, how-
ever, contemplated in order to allow
the public in Czechoslovakia to ap-
preciate the progress of this science,
but these will not be broadcast.

Denmark

The developments in other coun-
tries, especially in England and Ger-
many, are being watched with the
greatest interest.  There is, how-
ever, no definite plan so far for estab-
lishing a television service in Den-
mark.

Finland

There is no television service at
present working in Finland, nor is

one contemplated in the near future.
The developments in other countries
are being watched with interest.

France

In Paris, two experimental tele-
vision transmitters are working at
present; one, a low-definition sys«
tem, on a wavelength of 180 metres,
with a power. of 700 watts, transmits
60 lines, 25 frames per second; the
other, a high-definition system, on a
wavelength of 7 metres, with a power
of 1 kW, transmits 180 lines, 25 pic-
tures per second (sequential scan-
ning). A new transmitter having a
power of 10 kW in the aerial is being
built in the Eiffel Tower, and will be
put into service in the spring. The
accompanying sound is broadcast
from one of the Paris medium-wave
transmitters.

The Nipkow disc method for scan-
ning is used, and the picture is
scanned horizontally (line scanning).
Transmissions are not limited to
films. The format of the picture is
square.

A special cable connects the studios,
in Rue de Grenelle, to the Eiffel
Tower transmitter. A carrier cur-
rent circuit on 1,800 kc. is used, the
band width transmitted being ap-
proximately 500 kc. The service is
carried out by the State Broadcasting
Service. It is stated that the price of
a receiver is approximately three
times that of a normal broadcast re-
ceiver.  Public viewing rooms are
available on Sundays.

Germany

A large amount of experimental
work has been done on television in
Germany. Deinonstrations of tele-
vision have been given at the annual
radio exhibition since 1928. In March,
1935, a public service of television
transmissions was inaugurated, and
although no receivers were available
to the public at the timne, a number of
public televiewing rooms were estab-
lished at various points in Berlin, and
considerable public interest was
aroused.

These took place three times a
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There’ has been but little material change since this summary was compiled.

week, one and a half hours pro-
gramme being given at each trans-

-mission. Two ultra-short-wave chan-

nels were used, with a power of 7
kilowatts.

The transmitters were established
at the base of the Funkturm, Witzle-
ben, the ultra-short-wave transmit-
ting aerials being supported at the
top of this tower. Programmes con-
sisted both of film transmission and
direct television by the indirect film
method. 18o-line  pictures were
transmitted, 25 per second, sequen-
tial scanning. Wavelengths of 6.7
metres and 7.0 metres are used.

The experimental television trans-
mitters were destroyed in a fire which
took place during the Radio Exhibi-
tion in 1935, but new transmitters
have now replaced them, and a regu-
lar service is again being given.

Holland

Although no public television ser-
vice has been establishel, experimen- -
tal sound and vision transmitters are-
installed at the Philips Laboratories
at Eindhoven,

The power of both the vision,and
the sound channel is approximately
500 watts, the waves used being
41.208 mc. and 43,200 mc. In the
past, experiments have been made
with 180 and 360 lines, sequential
scanning, 23 pictures per second, but
in the near future experiments are to
be made with 375 and 405 lines, inter-
laced scanning, 50 frames per second,
25 complete pictures. An Iconoscope
camera, developed and improved in
the laboratory, is used for these ex-.
periments.  The size of the repro-
duced picture can he § X 6 or 73
x g inches.

No receivers are at present avail-
able to the public, nor are there any
public demonstration rooms. No spe-
cial cables capable of transmitting a
wide band of frequencies are at pre-
sent available, apart from the co-axial
cable used between the studio and the
transmitter, a distance of 300 metres.

Hungary

No television transinissions are yet
being made in Hungary, but the de-
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velopment in other countries is being
studied with great interest. A com-
mission of the Royal Hungarian Post
Office and of the Hungarian Broad-
casting Company is visiting different
centres in Europe to ascertain the
position of television in other coun-
tries. A television committee has
been set up.

Irish Free
State

No television service is working in
the Irish Free State, nor is one con-
templated at the present time.

Italy

No television service is in opera-
tion, although one is contemplated.
No date for this has, however, yet
been fixed. The Iconoscope camera
will be used for direct television, with
mechanical scanning for the trans-
mission of films. Up to 300 lines (50
pictures per second) is contemplated.
The power for the vision channel will
be 15 kW peak power at maximum
modulation, and that of the sound
channel 3 kW, Copenhagen . rating.
Wavelengths for both channels will
be between 60 and 43 mc. The
method of scanning, sequential or
interlaced, has not yet been decided.

The direction of line scanning will
be horizontal, and the format of the
picture 4 x 5.

No receivers are yet available to the
public, nor are there any public tele-
viewing rooms. It is anticipated that
both ultra-short wave link and special
cable will be used to connect distant
pick-up points with the transmitter.

Japan

No information has been received
from Japan.

Norway

No television service is at present
working in Norway.

New Zealand
The Radio Board in Wellington

states that there is no pessibility of

the inauguration of a television ser-
vice in New Zealand in the near
future.

Poland

It has not vet been decided what
system of television will be introduced

in Poland, and no date has been fixed
for its inauguration.

Portugal

There are no developments regard-
ing television in Portugal at present.

Roumania

No information has been received
from Roumania about the television
position.

South Africa

Nothing definite is at present under
consideration for television in South
Africa, and it is unlikely that de-
velopments will take place until the
public utility corporation for the
broadcasting service is established
during the current year.

Spain

No television service has yet been
established in Spain, but it has been
decided that if one should be set up,
it will be carricd out by the State.

Sweden

The Swedish Telegraph Adminis-
tration, which is responsible for the
technical side of the broadcasting sys-
tem in Sweden, is not at present oper-
ating any television station, nor have
any concrete plans been worked out
for the future. The Administration
is, however, carefully following de-
velopments in other countries. It is
not proposed to start television on a
large scale until the service can be
run on a commercial basis and reliable
receivers suitable for use by the pub-
lic are available.

A private company has been author-
ised to carry out experiments, ultra-
short waves being used both for sound
and vision. Only a limited number
of receivers exist for private use, and
for demonstration to the public. These
demonstrations do not form part of
the official broadcasting programme.

Switzerland

No television transmissions are at
present being made in Switzerland,
although great attention is being paid
to what is being done in other coun-
tries.

Switzerland has particular difficul-
ties—and perhaps particular advan-
tages in the transmission of ultra-
short waves, owing to the nature of
the country. A survey is therefore
being carried out on the propagation
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of ultra-short waves (between 5 and
10 metres )with a view to ascertaining
how much Swiss territory could be
covered by ultra-short wave transmit-
ters situated on some of the highest
points in the country.

Union of Soviet
Socialist Republics

At the present time regular low-
definition television programmes are
being transmitted from Moscow (30
lines, 25 pictures per second). The
picture is divided into 1,200 elements.
Two long-wave broadcasting trans-
mitters have been used, one for sound
and the other for vision.

Transmissions are made during the
night hours and specially selected
cinema films, concerts, short scenes,
etc., are transmitted. The format of
the picture is 3 x 4, and the direction
of line scanning is horizontal.

United States
of America

At the present time there are no
stations regularly transmitting tele-
vision programmes in the United
States of America, although low-defi-
nition transmissions have taken place
irregularly during the past few years.

A very large amount of research
work has been carried out in various
research laboratories, and economic
considerations alone are responsible
for there being no high-definition ser-
vice in operation.

The Radio Corporation of America
proposes during 1936 to carry out ex-
perimental work in which the National
Broadcasting Company will operate a
television system for demonstration
purposes, without the sale of equip-
ment to the public. The R.C.A.
system will be used, the peak power
of the vision channel at maximum
modulation being 32 kW, the power
of the sound channel 8 kW, Copen-
hagen rating. Sound will be trans-
mitted on 52 mc., and vision on 49
mc. The number of lines will be 343,
30 complete pictures per second,
scanned twice interlaced (6o frames
per second). The Iconoscope camera
will be used, both for film transmis-
sion and direct pick-up.

No special television cables are yet
available, but the American Tele-
phone and Telegraph Company pro-
pose to construct about go miles of
concentric cable between New York
and Philadelphia.
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THE BAIRD ELECTRON CAMERA

FIRST DETAILED DESCRIPTION EVER PUBLISHED
By V. A. JONES of BAIRD TELEVISION LTD.

Specially written for and exclusive to * Television”’

With the rapid approach of the new high definition television service, interest in both transmitting and
receiving equipment is becoming most marked.

Recent development has been devoted towards methods of scanning which are wholly electrical in character
and one of the most outstanding of these is the electron camera, general descriptions of which have appeared
from time to time. Now that the major problems associated with this device have been solved in the Baird
Laboratories at the Crystal Palace, and image tubes are now made which, barring accidents have an almost
unlimited life, it is fitting that an accurate technical explanation of the principles involved should be made
available to those interested. This article starting from the basic principles underlying the formation of the
electron image itself, continues with those features which make this system of television so outstandingly
important. Image scanning, together with the conversion of the complete picture into its electrical counterparts
and its subsequent amplification through the medium of the electron multiplier, are dealt with. Characteristics
concerning the amplifiers handling the video frequency signal, and their associated circuits and equipment

are also explained.

N principle the electron image is a faithful repre-
Isentation in electron density of the light picture

thrown on the cathode. This electron picture is
obtained by focusing the optic image cn to the photo-
electric cathode of the electron tube (Fig. 1), by means
of a lens. The energy of the light forming the optical
image causes the release of electrons from the various
points on the photo-electric cathode, in numbers pro-
portional to the light intensity at those points, so that
any instant in the plane of the cathode surface an elec-
tron image of the optical image may be said to exist.

The electrons forming this image are accelerated to-
wards the anode or target electrode (Fig. 2) by means
of a homogeneous electrostatic field produced by the
potential V. The coil F (Fig. 2) produces an axial
magnetic field parallel to, and uniform along the length
of the tube. This field acts on the electrons in a
manner analagous to the action of a lens, so that it
is reconstituted and brought into ‘‘ focus ’’ in the
plane of this anode instead of the image being diffused
by the time it reaches the anode, due both to mutual
repulsion of the electrons and their slight initial varia-
tions in direction and velocity.

The exact mechanism of this will be better appre-
ciated by a consideration of the following argument.

An electron passing through the magnetic field of
strength H and having a component of motion vr at
any angle to the axis of that field will be constrained
to travel a circular path in a plane normal to a line of
force passing through that axis, and having a radius r
where r equals mv/He {m and ¢ are the mass and
charge of the electron).

Thus it will return to its point of origin with its
initial velocity.

The angular velocity » with which the electron travels
is v/r, and substituting this for the valie of r in equa-
tion 1, we get: « = He/m.

That is, the angular velocity is proportional to the
magnetic field and not to the component of motion at
an angle to the axis; or stated another way, electrons
with different velocities will describe circles of propor-
tional radii, but they will all take the same time to
describe a complete circle.

Now since the electrons have also a’ forward com-
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ponent of velocity imparted to them by the field pro-
duced by V, they will actually travel along helical paths.
The forward component of velocity is substantially
constant and any component at an angle to the axis
will be converted into a proportional angular velocity.
From this it will be seen that individual electrons
emitted from any particular point on the photo-electric
cathode may travel by quite differen paths along the
tube to the plane of the anode (dependent on their
initial velocities, etc.) but on arrival at this plane, if the
value of H is such that ot = 27, or any whole number
multiple of this, they will all bear the same relation to
one another as at the instant of emission.

Thus in this plane a real electron picture of the opti-
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Fig v.—Pictorial representation of the electron camera showing how the
subfect is focused optically on to the cathode.
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cal picture has been reconstituted, and if a fluorescent
screen were interposed in this plane, the electron image
would be translated into a light image.

Scanning

The image has now to be scanned in order to turn
it into a television signal which can be transmitted
over a single radio channel, and this is accomplished

The tube in which the electron image is formed and scanned in the manner
deseribed in the texi.

by deflecting the electron image across the aperture in
the anode. (See Fig. 2.)

The method used to obtaim the necessary deflection
of the electron image is somewhat unusual. Scanning
currents are passed through the coils A, B and C, D,
coils A, B being the line-scanning frequency and coils
C, D the frame-scanning frequency) and the transverse
fields developed in these coils are superimposed on the
longitudinal field of the focusing coil and a variable
component is added into the resultant magnetic field.
This variable component is not additional in the sense

SEPTEMBER, 1936
IMAGE IS DEFLECTED
that it increases the flux of the focusing coil. ~ What

it effectively does is to modify the direction of the lines
of force in such a way that the axis of the coil may be
said to vary in direct proportion to the current flowing
through these coils.

Thus, since the axis of the field can be modified, it
will be seen that the position of the electron image in
the plane of the anode can also be modified for, as we
have shown, the electrons emitted from any point on a
photo-electric cathode will pass through a focus at a
point where their path intercepts a line of force passing
through their point of origin. By this means the elec-
tron image may be swept across the aperture in the
anode, and point by point the minute electron currents
forming the image pass through the aperture and are
collected on the target electrode and form a ‘ tele-
vision *’ signal.

By very careful design of the coils, and providing
they are arranged accurately relative to one another,
and to the focusing field, a practically distortionless
scan is obtained, particularly in the sense that the move-
ment of the electron image will be proportional to the
current flowing through the coils at any instant.

If Fig. 3 is studied, it will be seen that an electron
starting from the point P on the cathode and travelling
to the anode along the helical path (tangential to a line
of force, A), will have to travel along a shorter path to
reach the aperture than electron emitted from point P,,
when the moment arrives for the line of force starting
from this point to intersect the aperture. Since the
two distances are difterent it can be seen that when the
current in the focusing coil is adjusted such that the
electrons starting from P are focused in the plane of
the aperture, the electrons from point P, will travel
towards the aperture in the path shown and will come
to focus at a similar distance from their point of origin,
but not at the point at which the line of force crosses
the aperture.

In practice this results in considerable defocusing of
the edges of the picture; fortunately correction may
readily be applied in a number of ways. In most of
the tubes shown, deliberate distortion of the electro-
static field is used. This serves to vary the velocity

Fig. 2.—Cross section of the

electron camera showing relative

positions  of the focus and
scanning coils.
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SCANNING WITH THE ELECTRON CAMERA

of the electrons sufficiently to completely balance out
the difference in distances.

Scanning Fields

At this point it might be of some intérest to note one
or two features which are very unusual, and are of
some practical importance. The first is that the elec-
tron may be caused to describe one or more helixes in
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Fig. 3.—Tlhe electrons from different parts of the cathode travel along helical
Dpaths_of different lengths to the aperture.

their paths down the tube, by appropriately altering
the strength of the magnetic field. This feature can
be put to practical use, as will be explained later. A
further feature of passing interest is that the electron
beam or phalanx is deflected by coils having their axis
and producing field normal to the direction in which
the deflection takes place (as may be seen from refer-
ence to Fig. 2). Usually, when a magnetic field is
caused to deflect an electron beam, the movement of
the beam is at right angles to the direction of the lines
of force of that field.

Untouched photograph of image received on monitor

Srom the electron camera. Exposure 4 seconds
with F 4.5 lens panchromatic stock.

Scene in studio showing electron camera in operation on a three-quarter shot.
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Scan Generators

The amplitude of the currents required for scanning
are of a rather high order, and special types of genera-
tors have been developed for supplying them..

It is of great importance, of course, that the wave-
form of the sawtooth currents used should not vary
from the theoretical triangular shape by more than a
few per cent., or this will become noticeable in the form
of distortions as shown in Fig. 4. This, of course,
implies that the system must be capable of reproducing
in the coils, currents with frequencies of many times
the fundamental scanning speed (this is, 6,000 cycles in
the case of the line scan for a 240-line 23-frame picture).
In fact, the departure from linearity does not exceed
10 per cent. up to the 2oth harmonic.

It is, of course, necessary in the case of a studio
camera that these signals should be supplied over long
lengths of cable. The generators which have been
developed will give suitable sawtooth waveforms up to
12,000 cycles (with less than 10 per cent. distortion)
over cables up to 3oo ft. in length. In operation these
generators are very reliable, and once having been ad-
justed can be left to run for very long periods, return-
ing to the same level of output, etc., whenever switched
on. A further great advantage of this type of genera-
tor is that the circuits used are straightforward and it
is possible to construct the. frame and the line scan
generators so that a wide range of speed may be used.
In the standard type of generator it is possible by slight
adjustment to operate at any type or speed of scanning
at present regarded as of practical use.

Special cathode-ray oscillograph circuits have been
developed to indicate immediately any departure from
linearity or frequency and to enable control to be exer-
cised should such distortion occur on changing from
one type of scan to another.

Note the view finder
Jor focusing the optical image on the cathode.
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Synchronising
System

For rigid control on the scanning system it has been
necessary to develop a master synchronising system.
To take advantage of the flexibility of the scanning
system it is necessary that the synchronising system
should also cover a wide range and at the same time,
be able to operate independently, controlled by its own
master generator, when not supplied from some other
system.

It is necessary that these signals should be developed
with great accuracy both when working independently
and when tied to some controlling circuit. This accu-
racy is, of course, more important when an interlaced
system of scanning is used, as it is essential that the
frequency of the line scan should be accurate to a few
parts in many thousands with respect to the framing
scan, if the interlace is to be correctly maintained. It
is not essential that this particular master synchronis-
ing system should be used, as any reasonable signal
will control the apparatus, or for experimental pur-
popses it will run stably free of all control.

Characteristics
of Signal

We have described how the electron tmage is formed
and scanned, and now it would be as well to discuss
some of the characteristics of the signal obtained from
the image tube. The most important consideration is,
of course, the amplitude of the signal. This signal
consists of those electrons in any particular part of the
electron image that are selected by the aperture as the
electron image is scanned past it. Thus, it will be
seen that the average amplitude collected by the target
electrodes will be the total electron current in the elec-
tron image, multiplied by the area of the aperture and
divided by the area of the electron image.

The electron currents flowing in the whole electron
image will depend on the total light flux falling on the
photo-electric cathode. For normal studio subjects the
order of illumination that may be achieved without
causing any discomfort to the performers, both in the
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case of long ** shots > and ‘* close-ups *’ will yield an
average light flux of about o.2 of a lumen on the
cathode.

The order of the photo-electric sensitivity that is
regularly achieved with these tubes is between 50 to
75 micro-amps. per lumen, this is, of course, a great
improvement on the sensitivity of normal types of
photo-electric cell of a similar class, and is the first
result of some very careful research into the problems
associated with the manufacture of these tubes.

Now, with a light flux of 0.z of a lumen falling on the

CISTORTED WAVEFORM OF
SCAN CURRENY

ORGINAL IMAGE

Fig. 4.—Diagram indicating the distortion of a regular image of non-
linearity in the waveform of the scanning current generators.

cathode of the image tube, and assuming its sensitivity
of about the order given before, an average current of
about 15 micro-amps. will result from the whole elec-
tron image. The average amplitude of the current
collected by the target electrodes will, therefore, be 15
micro-amps. divided by the number of picture elements
or 70,000, that is very approximately for a 240-line 25-
frames picture. This figure comes out to be 2.2x 10"
amperes, a signal much too small to be amplified by any
normal type of amplifier.

The concluding portion of this article, explaining the Association of the Electron Image
Camera with the Electron Multiplier, will be published next month.

Philco (U.S.A.) Television

Earlier in the year there were
rumours that Philco would surprise
the world directly they demonstrated
their system of television.

being done.

A Guide to the Palace

Here is a little sidelight on the
great detail in which everything is
Have you ever thought

put into service. This is an ordinary
green ’bus with eight seats a-side,
and it now makes five trips a day be-
tween Broadcasting House and
‘“ Ally Pally.” It takes the staff to

This demonstration took place on
August 11, with great success. The
Philco system is 345 lines 30 frames
per second with interlaced scanning,
and transmitted on a frequency of 31
megacycles, occupying a band of 6
megacycles.

Experimental console models are
being tested in Philadelphia, glossy
pictures being obtained. The total
number of valves used is 36, which
i1s even larger than the experimental
receivers in this country. This
probably accounts for the price being
in the region of 4£100.

what a difficult business it is to get
from Broadcasting House to Alexan-
dra Palace? In recent months, and
of course, continuously when the pro-
grammes begin, there will be a con-
tinuous traffic between these two
centres.

Already a television 'bus has been

READ TELEVISION
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and fro, and at present is also being
used for the transport of stores and
other materials.

And just to make sure that nobody
gets into a jam over the question of
where Alexandra Palace exactly is
located, the B.B.C. has issued a
special pamphlet entitled *‘ Routes to
the Television Offices, Studios and
Transmitters at the Alexandra
Palace.”” This interesting docu-
ment not only gives a map showing
how to get to the Palace from all
parts of London, but complete routes,
fares, and the approximate times that
the various journeys should take.
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THEFIRST TRANSMISSION FROM
THE ALEXANDRA PALACE

Performances on a mouth
organ

HE first vision transmission was

made from the Alexandra Palace

on Wednesday, August 12. This,
of course, was purely a test trans-
mission and only lasted for a short
time. Further tests were made on
Thursday and Friday, sometimes
sound only and at other times com-
bined sound and vision. About j§
p-m. on Friday the strains of a mouth
organ were heard and a little later it
was possible to see an engineer play-
ing an instrument of this type. Later
a chequer board pattern was trans-
mitted and the station closed down
at 6.10 p.m. As there was no oppor-
tunity of making adjustments to the
receiver in the short time available it
is not possible to give an opinion of
the quality at the time of writing.

THE LATEST

Test transmissions to continue

At last we really have reached zero
hour. From the foregoing it is clear
that the Alexandra Palace is finished,
the gear is installed and the aerial
feeders are connected. In fact every-
thing is ready for the series of test
transmissions which are to precede
the regular service. It is not im-
probable, however, that the public
will have an apportunity of seeing real
television at the wireless exhibition at
Olympia though this will be depend-
ent upon the results of the experimen-
tal transmissions. Events may prove
that this forecast is wrong, but at the
time of writing there is nobody, from
the Chief Engineer of the B.B.C.
downwards, who knows what will
transpire.

All the apparatus has of course
previously been operated under
laboratory  conditions, but all
sorts of minor difficulties might
arise in the new situation and
with increased power, all of which
will take time to eradicate for there
will be no precedent in the way of

experience. The B.B.C. and the
responsible firms concerned are deter-
mined that the public’s first sample
of modern television shall be reason-
ably perfect, even though more delay
be entailed. The decision is a wise
one for first impressions are import-
ant and an initial failure or partial
failure would take some living down.

On the other hand, of course, every-
thing may go smoothly and antici-
pated difficulties not develop, but the
probabilities appear to be the other
way. It may seem remarkable that
on the eve of the opening of Radi-
olympia it is not definitely known
whether there will be any television
demonstrations there, but obviously
this depends on the conditions' al-
ready outlined.

THE PUBLIC DEMONSTRATIONS
Should they be free ?

Variety News, commenting on the
proposed public viewing rooms in
departmental stores, asks—if patrons
are«to be admitted free or whether
they will have to pay prices of ad-
mission subject to the entertainments
tax? It says that the question should
be asked and dealt with in advance,
because if admission is free or the re-
ceipts non-taxable, the new form of
entertainment will straightaway be in
unfair competition with theatres,
music halls and all other places where
receipts are taxed. This habit of the
stores of giving something for noth-
ing is already causing so much con-
cern among proprietors of places of
amusement that an extension of it
under the auspices of the B.B.C.
would be the last straw that would
break the camel’s back.

TELEVISION IN JAPAN

A centralised effort

The Nippon Broadcasting Associa-
tion has decided to amalgamate the
investigations which are taking place
in that country into one concern and
300,000 yen has been allotted so that
research, which previously has been
carried out by two technical colleges
and the Department of Communica-
tions can be centralised.
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U.S.A. TELEVISION

Columbia to take a hand

The President of the Columbia
Broadcasting System, Mr. W. S.
Paley, giving evidence before the
Federal Radio Communications Com-
mission recently, said: ‘‘ Probably
the most important economic prob-
lem they must face—certainly the one
uppermost in eveybody’s mind—Ilay
in the approach of television. Per-
haps not all of us realised just how
important, or how great, that problem
would be,

‘“ If television was to flourish, it
must be made a nation-wide service—
a vital part of the life of the American
people. Whatever the present tech-
nical difficulties, the day could hardly
be distant when the public and the
national interest would demand net-
work television. It would be tremen-
dously costly. Even the preliminary
foundation work must cost millions.
This could be justified only if ade-
quate allocations were assured.

‘“ He did not see liow it was possi-
ble to know now how many television
channels would be necessary to insure
healthy competition. But even under
the most favourable conditions the
number of possible television chan-
nels would probably be limited. He
was not advocating narrower chan-
nels in order to make more of them.
He meant simply that until the re-
quirements of television become
clearly defined, as many frequencies
as possible should be reserved for it.”’

THE LONDON-BIRMINGHAM
COAXIAL CABLE
Ready this year
Work on the coaxial cable between
London and Birmingham is now well
forward and it is stated that it will be
ready for telephone service by the end.
of the present year. Flans have been
made for its extension to Manchester
and it is expected that this extension
will be completed by the summer of
1937. Although it is assumed that
this cable will be capable of carrying
the frequencies necessary for tele-
vision, it by no means follows that it
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will be used for this purpose, except
experimentally, as this would neces-
sitate reserving the cable for certain
periods each day.

STAGE LIGHTING ENGINEERS
AT THE PALACE

Two stage lighting engineers are
included among the Alexandra Palace
staff. One of these is from the Play-
house and the other from the Picca-
dilly Theatre. They are to work
under Stephen K. Thomas, who is
now to be technical and artistic ad-
viser on lighting.

TELEVISION IN SOUTH AFRICA

Demonstrations at the Empire
Exhibition

Replicas of the apparatus used by
Mr. J. H. Reyner for the demonstra-
tions that have been taking place at
several large London stores are to be
sent to Johannesburg for the Empire
Exhibition which opens there in Sep-
tember. This apparatus it will be
remembered was described in the
April issue of this journal. The stan-
dard of definition is nimety lines and
reception is by means of cathode-ray
tube. Five receivers and one trans-
mitter are to be sent to Johannesburg.

MAKE-UP EXPERIMENTS

Different make-up for the two
systems

The new television announcers—
Jasmine Bligh, Elizabeth Cowell and

Leslie Mitchell—have been lending.

their faces to the make-up experts for
experiments at Alexandra Palace in
order to discover what combination of
paint and powder are best suited for
transmission; Baird and E.M.I. sys-
tems, it is stated, call for different
colour treatment to get the best
effects.

THE TELEVISION MAKE-UP
EXPERT

Miss Mary Allan appointed

The problems of television make-
up and to some extent those of dress
at the Alexandra Palace, will fall upon
Miss Mary Allan, who has been ap-
pointed Assistant in Make-up and
Wardrobe.  Her duties will be to
advise artists on the most suitable
type of make-up and dress. From
the experiments on make-up already

carried out a guide to'colour registra-
tion has been prepared. Tests have
shown that colours, when directly
televised, appear on the screen in one
of the following three categories: (1)
White, red, orange, light brown, and
all pale colours become white or off-
white. (2) Grey, dark brown, dark
green, and dark purple become grey.
(3) Black and blues show black. Shiny
black material may look grey. Dead
black material, the B.B.C. state,
should be relieved by contrasting ad-
ditions, such as a white flower. Miss
Allan has had fifteen years’ experience
in stage and film work, and has re-
cently been engaged in costume de-
sign and make-up with British film
companies.

TELEVISING THE CORONATION

No decision made

Contrary to the many statements
which have appeared in the daily press
no decision has yet been taken regard-
ing the televising of the coronation.
It is probable that at the present stage
there would be many technical difficul-
ties in televising the actual ceremony,

THE LONDON TRANSMISSIONS

The following is a summary of the
arrangements made for the television traris-
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 50 frames per second, each of 202 1 /2
lines. Receivers can be constructed capa-
ble of receiving both types of transmission
without undue complicated adjustment. The
format for both systems will be 4% 3.

The vision signals with either system will
be radiated on a frequency of 45 Mecfs
(6.7 metres), and the associated sound
signals will be radiated on a frequency of
41.5 Mcfs (7.2 metres). The power of the
vision transmitters will be 17 kilowatt peak
during periods of maximum modulation,
while the sound tranwnitted will have a
power of 3 kilowatt, go per cent. modula-
tion, 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 contem-
plated daily at :—3.0—4.0p.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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though much of the outdoor pagean-
try would lend itself ideally to the art.
Here again there would be a certain
amount of difficulty in relaying the
transmissions to the Alexandra Palace
which would probably entail the lay-
ing of special high-frequency cables
or, alternatively, necessitate employ-
ing micro-wave transmission which
by that time may be sufficiently de-
veloped to ensure reliable results. It
is fairly obvious, therefore, that any
decision in the matter will have to be
deferred until a considerable amount
of further experience has been ob-
tained.

CINEMA TELEVISION

New cinema to be equipped

Recént developments have caused
another swing of opinion in the
cinema trade regarding the possible
rivalry of television. Only a few
months ago the conclusion was
reached that some years must elapse
before the matter need be given seri-
ous consideration, but recent progress
appears to be altering this view. The
possibilities of television as an ad-
junct to ordinary cinema entertain-
ment are also being investigated and
one new cinema is being planned to
include a television installation. This
is the ¢ Rex ’’ which is to be erected
in Edgware Road, Paddington, of
which the plans have already been
passed by the London County Coun-
cil and Paddington Borough Council.
In the design of this new theatre pro-
vision has been made for the installa-
tion of a television system which will
allow of the projection of large size
pictures, and it is hoped ~that the
opening will concide with the corona-
tion, when in all probability this will
be featured.

E. K. COLE, LTD. AND
TELEVISION

Scophony Progress

Speaking at the annual general
meeting of E. K. Cole, Ltd., Mr. W.
S. Verrells, Chairman and Managing
Director, referring to the association
of that company with Scophony, Ltd.,
said that he was pleased to report
that considerable progress had been
made in that company’s laboratories.
Apparatus for the reception of the
transmissions from Alexandra Palace
had been developed, and the directors
were negotiating a non-exclusive
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licence for the manufacture, sale and
distribution of that apparatus, When
transmissions commenced they hoped
to be in a position to market a suitable
receiver at a competitive price.

A CLOSE GUARD AT THE
PALACE

Still hush-hush

The B.B.C. still continues to main-
tain a close guard at the Alexandra
Palace.  Visitors, even though on
business, are not encouraged and a
strict watch is kept upon their move-
ments, in fact it is quite impossible
to get beyond the administrative
offices. It is probable that a date for
a Press visit would have been fixed
ere this except for the imminence of
the wireless exhibition at Olympia.
Radio  manufacturers feel that
publicity given to television might
reflect adversely on radio sales and
it is believed that representations to
this effect have been made to the
B.B.C.

SERVICING TELEVISION SETS

In his presidential address to' the
Institute of Wireless Technology,
Mr. Nelson referred to the servicing
of television sets. He said:—‘‘ It is
to be hopéd that many have already
realised the necessity for a much more
comprehensive knowledge than is at
present required for general wireless
work. 1 believe that the radio ser-
vice engineers will ultimately be called
upon to service both sound and tele-
vision receivers. Consequently, as
the standard of reception demanded
will be very much greater, so will the
standard of knowledge and ability
also have, of necessity, to be very
much in advance of that required to-
day.”

THE B.B.C. AND ULTRA-SHORT
WAVES

Possible use for Relay Stations

Sir Noel Ashbridge is preparing a
report for the B.B.C. Board of Gov-
ernors, on the progress made with
ultra short-waves. For some time
the B.B.C. technical stall have nursed
the idea that ultra-short waves might
one day be used to relieve the con-
gestion on broadcast bands.  The
progress made shows that it is
‘quite possible that ultra-short wave

relay stations could take the place of
the existing relays so leaving spare
channels on the medium waves.

AN ALL-WAVE RADIOLYMPIA

From information to hand it ap-
pears quite certain that all the set
makers at the show this year will
feature at least one all-wave receiver.
Practically every receiver of note in-
cludes a short-wave section as a
standard fitment.

One or two receivers will tune be-
tween 6 and 2,000 metres so being
suitable for television sound recep-
tion. Compared with the number of
all-wave receivers at last year’s show
there has been a big change-over in
opinion. It appears that as the pub-
lic have the opportunity of hearing
short-wave stations the time will soon
come when every receiver will tune
below 100 metres as a matter of
course.

THE MAGIC EYE

The cathode-ray tuning indicator
introduced by the R.C.A. in America
last year is being used in a number of
this season’s receivers. . Actually, the
first device of this kind was produced
by Standard Telephones at least three
years ago, but did not meet with the
popularity it deserved. Another in-
stance of an invention being intro-
duced to the public before it was
wanted.

The new tuning device works on
the same principle as the cathode-ray
tube in the television receiver. The
green light is due to electrons from a
cathode striking the coating on the
face of the bulb. Inside the indicator
bulb is also a grid and anode of a
triode valve with a common cathode.

OUR COVER PICTURE

THE OLYMPIC GAMES TELEVISED

Proof that television is entering the sphere
of important public events is evidenced by the
elaborate arrangements which were made for
televising the Olympic Games—the World's
most important sporting event.

Twenty viewing theatres were established
in various parts of Berlin, and audiences
were able to witness some of the more im-
portant happenings at the Games at the
same moment as they were taking place.
Although this is not the first time that
sporting events have been televised, never
before has it been done on such an elaborate
scale. Reports state that the quality of
the received pictures was very good.
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Between the cathode-ray anode and
the triode anode is connected a high
resistance through which no current
flows when no AVC voltage is de-
veloped in the receiver, while the
grid of the indicator is connected to
the AVC line.

When a station is tuned in and
AVC voltage is produced, less cur-
rent flows through the triode so that
the voltage between the anode and
the cathode-ray anode drops. This
causes a smaller shadow or line
on the cathode-ray tube face which is
used to indicate resonance. The
more narrow the line the stronger the
station or more correct is the tuning.

GERMAN AMATEUR RADIO
Will ban be lifted ?

It appears very probable that with-
in the next few months the ban on
German amateur phone stations will
be lifted. At the moment this is one
of the few countries imposing such
a ban and it has been realised that
such a restriction is stopping much
of the good work that was carried on
under the original licensing regula-
tions.

THE MORSE CODE TEST

Most would-be short-wave trans-
mitters find the morse-code test a
stumbling block difficult to overcome.
It is rumoured that the G.P.O. are
now considering an alteration in
this test on the fines adopted in the
United States.

Over there the code test has been
increased from 10 to 13 words per
minute and all liceaced stations on the
expiration of their permit have to sub-
mit to a new test.

QOur G.P.O. are considering the
advisability of making the test 15
words a minute and to make all
operators submit to a new test as per-
mits run out. Whether this comes
into force remains to be seen,
although the code test has already
been tightened up a very great deal.

It will be remembered that the
original test was merely to pass at 12
words per minute, a word countmg
as 5 letters. At the end of 5 minutes
the number of words and letters were
checked. A seven-letter word with
two errors passed -as one word, but
to-day a single error in a word and
the whole letter is crossed out.



T2LEYISION

AND
SHORT-WAVE WORLD

TECHNICAL DETAILS OF
THE EIFFEL TOWER TELEVISION
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BY
Jean Le Duc, René Barthelémy,
Ingénieur E.S.E. directeur des Ingénieur E.S.E., chef du Ia-
services ‘¢ Télévision » de la and boratoire d’études de télévi-

sion de la Compagnie pour la
Fabrication des Compteurs et
Matérial d'Usines 4 Gaz.

Compagnie pour la Fabrication
des Compteurs et Matériel d'Usi-
nes a Gaz.

This technical description of the television system employed at the Eiffel Tower is a translated abstract
from La Revue Generale de I'Electricite and it has been placed at our disposal by M. René Barthélemy
who with M. Jean Le Duc was jointly responsible for the Eiffel Tower television installation.

HE Eiffel Tower television station comprises (1)
T.i studio situated in the Ministére des Postes,

Télégraphes et Téléphones, (2) a machine room
situated in the north column of the Liffel Tower and
(3) an aerial of a special type situated at the top of the
tower. The physical impossibility of uniting these
three units in one and the same place singularly com-
plicated the problem. It was necessary to link up the
studio with the machine room by a cable, 2,500 metres
in length, capable of conducting the necessary high
frequencies, and to link up the machine room with the
aerial by a feeder 320 metres long, constructed in such
a way that the power radiated by the aerial would still
be sufficient.

The studio, furnished like all television studios, with
soundproof fittings and microphones, possesses, in
addition, a direct television photography apparatus
and several rows of projectors, with a total power of
41 kilowatts, adjustable in all directions and mounted
on a revolving dais.

Although the amount of light involved is less than
that used in film photography, the heat given off by
the projectors might cause discomfort to the artists;

= e : =
The amplifier and control room of tke Eiffel
L Tower transmitter.
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it was therefore essential to protect them by a current
of fresh air without at the same time creating too
violent a draught. Moreover, it was absolutely neces-
sary to avoid all transmission of noises coming from
the apparatus.

The power of the projectors employed in a relatively
confined space presented a special problem as regards
ventilation and conditioning of the air. An air con-
ditioning installation was installed in the basement;
the temperature in the studio in the centre of the group
of projectors can be kept between 25° C. and 28° C.
with an external temperature varying between 5° C.
and 30° C. and the hygrometric state of the air can
be continually adjusted to suit the temperature.

The television camera in the studio sends the picture
by a cable as far as the foot of the Eiffel Tower; this
picture, checked both on departure and arrival, does
not undergo any distortion. The modulated television
current is then amplified and transmitted by the wave
transmitter and the feeder to a quadruple aerial.

Special precautions have been taken to avoid too
great a loss of energy in a feeder of such great length.
The latter consists of two strictly concentric copper

The Eiffel Tower studio at the rue de Grenelle.
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DIRECT PICK-UP BY MECHANICAL CAMERA

tubes, the exterior tube being 10 cm. in diameter and
that of the interior tube about 3 cm.; air being used
as the dielectric; elastic junction boxes are set up here
and there.

Direct Televising

of Scenes

Until the last few years the systems used for high-
definition scanning were only mechanical and confined
to telecinematography, since the light available was

-— -

brilliant.
or in the open air different systems had to be adopted,

In order to take scenes directly in the studio

e.g., Zwqggykin’s Iconoscope and Farnsworth’s dis-
sector. Tﬂ delicacy of these pieces of apparatus and
the long experience necessary to bring them to the
industrial stage have prompted us to concentrate our
efforts on optical and mechanical constructions, all the
possibilities of which have not, in our opinion, been
fully explored. We had already set up 6o-line cameras
which had given entire satisfaction, and, with this
result as a basis, we agreed in April, 1935, to prepare
and deliver within a period of five months an optical
and mechanical camera for direct scene photography
for 180 lines and 25 pictures per second, with its ampli-
fiers. In September, 1935, the apparatus was com-
pleted and received by the Services Techniques de la
Radiodiffusion.

It is somewhat difficult to pass from 6o-line scanning
to 180 lines. It may be shown, other things being
equal, that the light falling on the light-sensitive cell
is, in this latter case, 81 times weaker than with a
60-line camera. It was necessary, therefore, to find
in the preparation of the various elements preceding
amplification a gain to compensate for this reduction.
‘The following factors were investigated in this respect:
Illumination of scenes, aperture of the optical system,
speed of rotation of the disc, and sensitivity of the cells.

To determine the influence of each of these elements
we established a formula which expresses the pencil
of light applied to the cell by what is known as a
‘¢ pictmre spot.”’ Let us suppose that the scene for
transmission, represented by a plane P (Fig. 1), is sub-
jected to a uniform illumination of N units of light.
This plane diffuses perfectly, that is to say by hypo-
thesis, the beam which it sends to each spot is
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uniformly distributed in a solid angle equal to 2«
steradions. An objective O projects on scanning disc
D the picture 1 of plane P, and the perforations of the
spiral disc describe successively on this picture con-
tiguous arcs of a circle which form the scanning lines.

The light-sensitive cell is placed behind the disc and
receives the beam of light emitted from the perfora-
tion which is on surface i. Of course, there is only
a single hole in front of this surface at any given
moment. The picture spot is determined by the area
of the scanning hole, and if the spot is assumed to be
square in shape, and picture i to be square and to con-
tain n scanning lines, there are n® picture elements in
the exploration which defines the definition.

When surface P is not absolutely white there is
absorption and only a fraction k of the incident light
is reflected; we fix this number k according to the
reflection factor. In the case of white paper, k is
assumed to equal 0.8.  The illumination on P being
N units of light the light flux received on 1 cm.? is

N

©
1

units of light (lumens?).
10

The stream diffused by this surface element is
kN

© -
"

a =

10*

The distribution being hemispheric and surface s
(Fig. 2), the surface of entry of the light into the
objective, being supposed at a tangent to the sphere
of ray a, the fraction of stream ¥ d which falls on to
the objective is

kN s

<

"0

10° 272’
If with the aid of the objective a picture of surface s
is produced, the stream emitted by this picture into the
objective is as nearly as possible

Le-

Fig. 2:—Schematic diagram of the production of an image of surface S by
the objective of surface s.

a.

kN sS
= X

10° 2ma’ ! (1)

This formula may be expressed in a practical form
if two magnitudes which are generally fixed for a given
scanning system are taken as parameters. These are
(1) the surface i of the projected image which will be
explored by the disc or other scanning arrangement,
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CALCULATION OF LIGHT VALUES

and (2) the aperture V of the objective employed. Let
us call the focal distance of the objective f and its dia-

meter d. Between the picture of surface i and surface
S televised there exists the relationship

i f*

S a’

This formula is only approximate, but it is perfectly
justified if it is admitted, as is in reality the case, that
the object of surface s, the picture of which is trans-
mitted, is very great in relation to the surface S of

f

The camera used at the
Eiffel Tower for direct

scanning.

pictu_re i, projected on the perforated disc as on the
mosaic background of the Iconescope. Therefore,

On replacing a® and s by their values in formula (1)
we have

kN sS kN d’
(Dt = = i.
10° 2nf2 S 8 x 100 f?
1 d
Now the relationship — exactly expresses the aper-

ture V of the objective; the expression of stream ®:
then becomes
kN
Py, =
8 X 10° .. (2)
i being the surface of the picture in square centimetres.
2. thirmination of light passing through a scanning
ole.
We have supposed that the picture is square, that
it has a side ¢ and that it requires n successive lines

to scan it. There are n® picture elements in surface
. ca

c¢® = i; the surface of one element is —. The flux
n2

passing into the picture element is

kN ( cV )2
8 x 10 n -
If an average loss of 20 per cent. is allowed in the
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objective, the usable flux per picture spot projected

on the light sensitive surface is
cV

® = kN x 10-5(
n (3)

a formula in which k is the output of the diffusing

'surface pictured, N the illumination in light of the

scene, ¢ the side of the projection of the picture on the
scanning system, V the aperture of the objective, n the
number of lines of the picture. If the projected surface
of the picture spot in square centimetres (in general
the surface of the scanning hole) is called p then we

have
? = kNpV* x 10-°. (4)

Very often measurement gives a value greater than
that calculated according to formula (4). In reality,
with the regulated light used in the taking of scenes,
a reflecting effect is present which is not negligible and
which gives a maximum flux when the objective is
placed in the direction of the pencil, which would be
reflected by a mirror coinciding with the diffusing sur-
face. Thus, through a scanning hole 1 mm. in length
the picture of a white paper having an illumination of
20,000 units of light given by an. objective with aperture
1
— furnishes a luminous flux of 1.6 x
I

We have not chosen these values at random. They
correspond to maxima. Thus an illumination of 20,000
units of light (which in itself is not prohibitive since
we have up to 100,000 units of light in the sun) requires
in the studio some considerable power and gives rise
to the problem of ventilating the studio.® The aper-
ture of the best present-day objectives seldom exceeds
I

10~° lumen.

Beyond that there is a loss in transparency or
I
quality.

Fig. 3.—Arrangement of multiple spiral dises with obturator.
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A NOVEL SCANNING SYSTEM

Thus we have been able to ‘adopt these limits in the
establishment of our project. The only variable which,
according to formula (4), remains at our disposal is,
therefore, surface p of the hole. Assuming the holes
to be o.1 mm. it is found that a disc for 180-line scan-
ning would be 1.20 m. in diameter, which is inadmis-
sible in an easily handled camera. We have therefore

Receiver used for Monitoring.

8

reduced to ( ) ‘ the useful area (we shall return
100

to this term) of the scanning hole and adopted the arti-

fice of a multiple spiral disc, with an obturator, in order

not to exceed a diameter of 50 cms.

Instead of a spiral of holes of a single turn we
arranged on a disc, n times smaller in diameter, a
spiral of n turns necessitating in all the same number
of holes regularly spaced ; on the other hand the angular
speed is multiplied by n. If the precaution is taken
of obturating with an appropriate revolving screen all
the spirals successively, with the exception of one, at
the end of n revolutions of the disc, the same surface
will have been scanned that a disc n times larger could
have explored in the course of one revolution.

Let us take a convenient example with a double spiral
(Fig. 3). Disc D is provided with perforations 1, 2, 3,
arranged on a spiral with two turns. The rate of this
spiral is equal to half of the height of the image pro-
jected on the disc.  If this projection is represented
by a b ¢ d it will be seen that it is scanned by holes 1,
2, 3, of the first spiral, then by those of the second,
and that its dimensions are determined by the distance
of two consecutive holes in respect of its width, its
height always being 6/7 of this width.

If no supplementary adjustment were provided there
would be two holes on surface a b ¢ d at the same time,
the arc belonging to the outer turn and the other to
the inner turn. It is therefore necessary to mask the
holes of the second spiral while those of the first are
passing and vice versa. This operation may be effected
in various ways. One of them consists in placing a
disc D,, provided with fairly large radial slits, in front
of the principal disc D. If the dimensions of the slits
and the speed of the disc are suitably chosen, all the
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holes of the two turns may be made to appear succes-
sively in the surface a b ¢ d without two ever being
presented at the same time. The second disc revolves
very slowly. Indeed, let us suppose that it possesses
25 radial slits; one slit will have been substituted for
the preceding one by the time disc D has effected a
single complete exploration of the picture, i.e., after
two revolutions.  Supposing that the - picture is
scanned during 1/25 of a second, disc D, will only have
a speed of one revolution per second.

A reducing arrangement is placed between the two
discs D, and D,. The relationship of the speeds is
given by p = n, n,, n, being the number of slits of the
obturator disc and n the number of turns of the scan-
ning spiral. Various considerations of the form of the
scanning holes ended in the adoption of the circular
form, firstly because of greater convenience in practice
and then by reason of the superior quality of the tran-

sitions. Thus, with equal areas a circular hole gives
dp

a derivative ——, greater by 20 per cent. than that
dx i

given by a square hole for the same displacement dx,:
in the passage from an illuminated portion to a dark
portion.

The question of the useful area of the scanning hole
was previously raised. It must be observed that the
perforations are not made in an extremely fine metal,
and with the small diameter of the holes there is a very

pronounced ‘* filter ”’ effect with objectives having a

larger aperture and which give an emerging flux
limited to a cone of 60°.  With equal illumination
calculation shows that the diameter of the perforation
must be increased about 15 per cent. for the example
already quoted. The limit is not yet reached from the
point of view of rotational speeds of the disc. It can
be doubled, which corresponds to quadrupling the

light flux on the light-sensitive element. We
i ‘ 1 2 n-{ n
| A A i A

Fig. 4.—Diagram showing composition of the two signals.

have under construction a four-spiral apparatus for
scene photography which will correspond to these
characteristics.

The Photo-
Electric Cells

Having thus defined the function of the light pheno-
mena in action in the scanning of pictures we sought to
utilise this effect to the maximum by the introduction of
extremely sensitive photo-electric cells. It is customary
to assert that with the high frequencies of television
scanning it is essential to use vacuum cells which avoid

(Continued on page 512).
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Specially Compiled for this Journal

Patentees :

Telegraph Co., Ltd., H. M. Dowsett and L. E. Q.
Radio Akt. D. S. Loewe ::

and B. P. Dudding ::

Cathode-ray Tubes
(Patent No. 445,464.)

‘The tube is made in double-conical
shape, as if two ordinary tubes were
placed together with their large ends
face to face. A fluorescent screen of
coated mica is then rolled up and in-

Ferranti Ltd. and M. K. Taylor ::

B

Walker ::

use of large coils, which in turn pro-
duce large stray fields; also they
have a high self-inductance which
makes it difficult to pass the high-
frequency currents required for line
scanning. According to the inven-
tion, these various difficulties are

(Left) Combination of
powder-cored and air
cored coils for magnetic

scanning. Patent No.
? 445,665.
Z Cc

B

serted at one end, where it expands
by its own elasticity into position at
the centre or widest part of the tube.

Two electron streams are gener-
ated, one at each end of the tube, and
are used either for interlaced scan-
ning, or for simultaneous scanning to
produce a brighter picture. The
screen is ‘‘ viewed ’’ from an angle.
—(Ferranti, Ltd., and M. K. Tay-
lor.)

Magnetic Scanning

(Patent No. 445,665.)

The scanning electrodes of a cath-
ode-ray tube are usually operated
electrostatically, because this method
is more economical and requires less
power. But it has the disadvantage
of producing a more or less “‘blurred”’
spot on the fluorescent screen at the
wider angles of dellection, whereas
magnetic control is more satisfac-
tory in this respect.

But magnetic control requires the

(Right) Scheme for
Criss-cross Scanning.
Patent No. 445,894.

C. Lorenz Akt. ::
The General Electric Co., Ltd.,
D. M. Johnstone and Baird Television Co.

/

Marconi’s Wireless

transmitter so that the picture sig-
nals are built up from both. In re-

ception the same method is used, in

combination with two light-cells, to
combine the results of horizontal and
vertical scanning on the same view-
ing screen.

B
-
o

overcome by using powder-cored
coils such as C for the line-scanning
operation, and ordinary air-cored
coils B for the comparatively low-
frequency framing currents.—(C.
Lorenz Akt.)

¢ Criss-cross '’ Scanning
(Patent No. 445,804.)

The image of a picture to be tele-
vised is projected by a system of
lenses so that it occupies simultan-
eously two positions A, B at right-
angles to each other. Both images
are then scanned by the same disc D,
but it will be seen that at A the direc-
tion of scanning is vertical, whilst at
B it is horizontal.

A rotating switch S is arranged to
bring the two photo-electric cells at
A and B alternately in and out of cir-
cuit, so that first a series of vertical
scanning-lines are taken and then a
series of horizontal scanning lines.
These are fed in succession to the
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By altering the direction of the
lines in this way, the tendency to
flicker is reduced, and the ‘‘ pattern,’’
which is seen when the line-traverse
is always horizontal or always verti-
cal, is eliminated. In addition the
criss-cross scan tends to improye de-
finition.—(Marconi’s Wireless Tele-
graph Co., Ltd., H. M. Dowsett and
L. E. Q. Walker.)

Removing the ‘¢ Yellow "’
(Patent No. 445,978.)

In order to remove the characteris-
tic yellowish colour of a picture as
seen on the fluoresceat screen of a
cathode-ray tube, the screen S is sur-
rounded by a bevelled white surface
R which is illuminated from the back
with red or orange light. This is
found to offset the yellow, and to
present the picture in a more natural
colour,

The width of the margin R is
roughly the same as that of the
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FOR FREQUENCY CONVERSION
ABOVE 10 MEGACYCLES

use the

OSRAM X41

(TRIODE HEXODE)

The OSRAM X341 is an Indirectly
—»HT4+250v Heated Triode Hexode multiple valve
for A.C. heating.

30,000 n

The Triode Hexode has been designed
to overcome the various causes of
trouble that are inherent in other
forms of frequency changer, particu-
larly at ultra-high frequencies. It
has the following advantages :

Oscillations generated by the
triode modulate the hexode
cathode stream by electron-
coupling on to a mixer grid.

8 Almost complete absence of inter-
°'°'|‘“‘d| action between the triode and
— .

hexode sections.

v
Diagram of Colpitt’s circuit suitable for Ultra-short . 5 . .
Wave Frequency yConwversion, using Osram X41 valve. . ngh conversion gain due to hlgh

impedance.

High mutual conductance in the
triode section.

The OSRAM X41 has been found
efficient as a Frequency Changer
down to wavelengths of § metres,
providing suitable precautions are

taken in the circuit and layout.

MADE IN ENGLAND

Aadvt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W .C.2
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screen, and the two are preferably
separated by a thin black gap. The
light-intensity of the coloured area
should be about equal to that of the
picture on the screen.—(The General
Electric Co., Lid., and B. P. Dud-
ding.)

contains a large number of small
wires arranged parallel to its thick-
ness. An image of the objest O is
projected on to one side of the plate
P, which is covered with photo-sensi-
tive globules, whilst the scanning-

ray from the gun G of the tube is

-

Scheme for remov-

ing the yellow from

R cathode-ray screen.

} Patent No.
445,978-
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Summary of Other Television
Patents

(Patent No. 445,507.)

Method of mounting a focusing or
control electrode in cathode-ray
tube so that its position relative to
other electrodes can be adjusted from
outside the tube.—(F. J. G. van den
Bosch.)

(Patent No. 445,820.)

Cathode-ray tube which is designed
to produce a spot of high light-inten-
sity from an electron stream moving
at comparatively low velocity.—(F.
J. G. van den Bosch.)

(Patent No. 445,912.)

Method of controlling the frame
synchronising impulses in a system
of interlaced scanning.—(C. O.
Browne.)

(Patent No. 445,975.)

Cathode-ray tube filled with argon,
neon or helium gas together with a
small amount of hydrogen.—(F. J. G.
van den Bosch.)

(Patent No. 446,171.)

Safety device for preventing excess
voltage from damaging a cathode-ray
television receiver.——(Radio Akt. D.
S. Loewe.)

(Patent No. 446,618.)

Magnetic deflection circuit for a
cathode-ray tube.—(C. Lorenz Akt.)

Transformer Couplings
(Patent No. 446,346.)

A transformer coupling is made to
pass a wide band of frequencies, and
to give a substantially straight-line
tesponse, by arranging the primary
coil so that its inherent or natural
frequency is higher than the highest
frequency to be handled. Similarly
the secondary coil is given a natural
frequency lower than the lowest fre-
quency. These conditions are en-
sured by the insertion of suitable re-
sistances either in series or in shunt
with both of the windings.—(Radio
Akt. D. S. Loewe.)

Cathode-ray Transmitters
(Patent No. 446,585.)

In the Iconoscope type of trans-
mitter the picture to be televised is
first focused on to an electrode built
up of a large number of minute
photo-sensitive cells, and scanning is
effected by sweeping the electron
stream from the ‘“ gun  part of the
tube over the image so formed. Since
the electron stream impacts directly
on the P.E. cells, it tends to damage
them after a time.

In order to avoid this, the usual
sensitive electrode is replaced by a
so-called ‘‘ storage ’’ plate P, which

Cathode-ray trans~
mitter. Patent
No. 446,585.

P

swept over a transparent electrode E
also coated with a photo-sensitive
material. The electric charges built
up by the image on one side of the
plate P are thus discharged, from
the opposite side, by the capacity
effect of the electrode E. The result-
ing currents are collected by a ring-
shaped anode A and produce signal
voltages across the output resistance
R.—(D. M. Johnstone and Baird
Television, Ltd.)
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(Patent No. 446,661.)
Operation of a cathode-ray tele-
vision transmitter of the Iconoscope
type.—(A. D. Blumlein and ].
McGee.)

(Patent No. 447,312.)

Means for regulating the amplifi-
cation in a television set without
affecting the correct half-tone charac-
ter of the received picture.—(Radio
Akt. D. S. Loewe.)
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MARCONIPHONE TELEVISION RECEIVERS

MODEL 701
BROADCASTING

HE Marconiphone Co., Ltd., of
TTottenham Court Road, London,
N.W.1,
market two television
designated models 701 and 702.
first is intended for receiving
(a) pictures transmitted by either
405 line 50 frames per sec. interlaced
or 240 line 25 frame per sec. systems.
(b) Sound 6n 41.5 megacycles ac-
companying the pictures transmitted
on 45 megacycles.
(c) Broadcast sound programmes on

have placed on the
receivers
The

16.7 — 53 metres.
4.6 — I3 3}
185 — 3546 .
750 — 2,250 2]

FSp———

=

It therefore comprises a complete
broadcast receiver for vision on 6.7
metres and sound on all wavelengths.

The model 702 i1s designed for re-
ception of the vision and sound tele-
vision programmes only transmitted
from Alexandra Palace.

The model 702 consists essentially
of five units—the Emitron unit, the re-
ceiver unit, the synchronising unit,
the power pack and the normal sound
broadcast receiver.

VISION
AND ALL SOUND |

The vision receiver comprises 2 six-
valve tuned H.F. receiver fixed
tuned to 45 megacycles (6.67 metres),
which amplifies the signal from the
aerial some 40,000 times and rectifies
it ready for application to the Emi-
tron. The variation in the signal
caused by the modulation of the
transmitter output directly controls
the brightness of the spot.

The valve train consists of five
MSP4’s in series followed by an

The photograph on the
left shows the Marconi-
phone television receiver
capable of receiving the
Alexandra Palace sound
and vision transmissions
and also all broadeast
sonnd. Model 702
(right) is for television
and accompanying sound
reception only.

MSP41, the output of which is rec-
tified by a D42. This output is then
split and applied to both the 1imitron
and to the synchronising unit.

The synchronising unit consists ot
two valve-oscillators. The function
of the first is for the line frequencies.
This is called the high synchronising
blocking oscillator. ‘The other oscil-
lator known as the low synchronising
blocking oscillator is for the frame
frequencies. The supplies for these
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MODEL 702

VISION AND SOUND
FOR B.B.C. TELEVISION

units come from a power pack of
special design.

The sound broadcasting receiver
has been designed to deal with the
television sound broadcasting at 41.3
megacycles (7.23 metres) as well as
the normal long-wave, medium-wave,
and two short wavebands. For the
sound accompanying the televised pic-
tures, the input to this is taken from
the second stage of the television re-
ceiver unit.

Controls

To the left of the lens through
which the screen is viewed is a hori-
zontal panel, on which are mounted
six controls for the following pur-
poses :

1. Line Hold Conlrol (rearmost).
This regulates the tiniing of the hori-
zontal scanning lines, being a vari-
able resistance in the grid circuit of
the high synchronising blocking oscil-
lator.
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2. Frame Hold Control (next
rearmost). This controls the timing

of the vertical positioning of the
picture.

3. Sensitivity Control (centre).

" This control regulates the amplifica-
tion of the vision signals being re-
ceived, and hence the intensity of the
picture.

4. Contrast Control (front). This
adjusts the contrast between the light
and dark portions of the picture. It
is similar in effect to the sensitivity
control, but differs in that it does not
affect the synchronising.

5. Brightness Control (Between
contrast and sensivity controls). This
control adjusts the brightness of the
picture on the screen.

6. System Selector Switch. This
is a switch provided to adjust the
instrument for one or the other of the
alternative television systems.

In addition to the manual controls
there are four knobs under a moulded
cover. These are mainly for installa-
tion adjustments only, and once set
will not need re-adjustment for a con-
siderable period.

The Emitron tube is ¢ in. in dia-
-meter and is supported vertically in
the cabinet. A mirror inclined at 45
degrees to the vertical reflects the pic-
ture formed on the end of the tube
through a large glass lens in the front
of the raised centre portion of the

cabinet. The effective picture size is
1o in. by 8 in.

The cabinet is of figured and
straight-grained walnut. It is 463
ins. high, 373 ins. wide and 20} ins.
deep. It has a raised centre portion
to accommodate the viewing lens.
This centre portion is fitted with a
disappearing drop-down veneered
flap. A bronze finished metal grille
below the picture viewing aperture
and symmetrically placed on the front
of the cabinet, covers the loud-speaker
aperture,

The voltage range of the instrument
is 200—230 volts, 30 cycles a.c., and
the mains consumption js 260 watts.

The 702
Receiver

As mentioned before the model 702
is for reception of the vision and
sound transmissions from the Alex-
andra Palace only. The picture is
formed on a 12 in. diameter Emitron
tube supported wvertically in the
cabinet; this is reflected by a mirror
in the cabinet lid, held at an angle ot
45 degrees. The picture size is 6% ins.
by 8 ins.

The vision receiver consists of a 6-
valve tuned H.F. set employing five
MSP4 valves in series followed by an
MSP41, the output from which is
rectified by a D42 double diode. This
unit is similar to the vision re-
ceiver employed in the model 7or.
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The output from the double diode
is applied in part to the con-
trol of the Emitron and in part to
the frame and line synchronising cir-
cuits, exactly as in the receiver already
described. The synchronising ar-
rangements are also the same, al-
though the mechanical arrangement
is slightly different to facilitate its
accommodation in the smaller cabinet.
H.T. supply is provided by a separate
power pack.

The sound receiver consists of a 4~
valve superhet chassis employing an
X41 (met) detector oscillator, a
VMP4G (met) I.F. valve, MHDg4
(met) detector, and first L.F. amplifier
and Ng41 pentode. This chassis is
supported between the shield sur-
rounding the- Emitron tube and the
front of the cabinet. H.T. .is supplied
from a Urz2 rectifier in the separate
power pack. °

The controls are mounted beneath
the lid on two panels running from
front to back of the top board which
masks the end of the tube. They com-
prise a brilliance control, a frame hold
control, a line hold control, a system
selector switch (all on the left-hand
panel), and sound volume control,
sound tuning control, sensivity con-
trol, contrast control, and mains
switch. In addition a sub-control
panel on the left-hand: panel carries
four controls which are permanently
set.

LARGE SCREEN PROGRESS

HE first and exclusive account
T of the Scophony large screen

picture was given in the July
issue of TELEVISION AND SHORT-WAVE
WoRrLp. We understand that since
then further progress has been made
and that consistently good large
screen pictures are now being ob-
tained. These results are largely due
to the use of the special Scophony
light valve and the efforts of the Sco-
phony engineers under the control of
Mr. S. Sagall, the founder and
managing director of Scophony, Ltd.,
who built up the Scophony organisa-
tion from small beginnings and piloted
it successfully through a considerable
amount of hardship and against for-
midable odds.

The company has received a report
on the Scophony system by Professor
A. O. Rankine, D.Sc., F.Inst.P.,
F.R.S., Professor of Physics in the
Imperial College of Science and Tech-
nology, and Mr. F. Twyman,
F.Inst.P., F.R.S., managing director

Adam Hilger, Ltd., who state that
their investigations have convinced
them that the four important inven-
tions used are all based on sound opti-
cal principles and that they operate in

Mr. 8. Sagall, Managing Director of Scophony Ltd.
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practice conveniently and in accord-
ance with the optical theory on which
they are based. The amount of illu-
mination obtainable is so great-as to
make feasible the projection of pic-
tures of cinema screen size direct
from the radio-ed impulses,

Details are given in this issue of
the undertaking which has been
formed to take over the assets of the
original Scophony private company
of the same name set up six years
ago to develop the Scophony tele-
vision system.

Vision System

The issued capital consists of
560,000 ordinary §s. shares, and a
further offer of 140,000 shares at
7s. 6d., in the proportion of one for
every four held. The new under-
taking is closely associated with
O. T. Falk & Co., Ltd., the invest-
ment bankers, and with E. K. Cole,
Ltd., the radio manufacturers.

The board of directors of Scophony
is stated to be representative of finan-
cial, cinema, radio and technical in-
terests. The chairman of the com-
pany is Sir Maurice Bonham Carter.
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FOR THE BEGINNER

HOW THE BAIRD
INTERMEDIATE-FILM GEAR WORKS

Last month we published exclusive details of the remarkable amount of development achieved by the
Baird Company. This article describes in greater detail the operation of the Baird intermediate-film
apparatus.

HE Baird intermediate film apparatus consists of

a film prdcessing unit having a tank divided into

separate compartments for the various stages of
processing the film, i.e., developing, washing, fixing
and washing.
tive film.

The machine employs 17.5 mm. nega-

The Baird intermediate-film apparatus being used to transmit a studio scene.

The film drive, motion picture camera, sound record-
ing camera, and sound reproducer head, are mounted
on a framework which raises or lowers the film into
the tank by means of a pneumatic jack. The subject
to be televised is photographed with a motion picture
camera of the intermfittent type mounted directly above
the developing compartment. The film, coated with a
rapid and sensitive emulsifm, after passing through the
picture camera, is fed to a sound recording camera
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situated immediately below. From here the film passes
into the processing tank, where it is developed and
fixed in about half a minute. The finished negative
is then fed into a scanning compartment, where it runs
over a skate having a small slit across its centre, the
compartment being filled with water. Provision has
been made to adjust the processing times if required.

A beam of light from an automatic arc lamp is
focused on to a glass window in the scanning compart-
ment, and projects through the slit in the skate. The
image of the moving film is then focused through a
combination of lenses on to a scanning unit.  This
consists of an encased scanning disc having a circular
trace of sixty minute apertures near the outer rim,
revolving in vacuum at 6,000 r.p.m., i.e., four times
every picture frame so as to provide a 230-line picture
dissection scanned scquentially.

The variations of light passing through the apertures
of the scanning disc are focused by a lens on to a photo-
electric cell incorporated in an amplifier mounted above
the scanning unit.  The resultant signal then passes
to the control room to be fed finally to the radio trans-
mitter. A check monitor is also included with the
system in order to view the outgoing picture.

The Synchronising
Impulse Generator

Associated with the scanning unit is a high-frequency
synchronising impulse generator consisting of a light
source, optical system and photo-electric cell.  This
operates through sixty synchronising slits arranged in
a circular trace with a slightly smaller radius than the
scanning holes of the disc itself. “This, in conjunction
with the special amplifying system housed below the
scanning unit, produces square topped synchronising
impulses at the end of every scanning line.

The film having been scanned passes to a sound re-
producing head which is mounted directly above the
scanning compartment. There the film runs over a
skate located in a small container supplied with a con-
stant flow of water. . A beam of light is concentrated
on the sound track of the film as it passes over the
skate, the variations of light being focused on to a
photo-electric cell in order to produce the required sound
signal. From the sound head the film passes on to a
spool which dips into a trough of water, the film thus
being wound in a wet state. At the end of the run
the film is wound from the spool on to a wooden drum
where it is allowed to dry and can be stored and trans-
mitted again if required by means of a Telecine machine.
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LITERATURE ON TELEVISION
AND ALLIED SUBJECTS

Events in the field of television are moving so rapidly that most of the books on the subject are not fully

comprehensive almost immediately after publication.

The following review of the most suitable

literature for the television student has been compiled at the request of a number of readers who wish to

take up the study of the subject and although’ in some cases the publications referred to may not be

entirely up to date the information contained in them provides sufficient groundwork of a reliable nature
to enable the reader to follow modern developments.

Recent
Progress

HERE have been developments
T in television during the past few

months which up'to the present
have not-been included in any pub-
lished book, and readers are therefore
referred to special articles which have
appeared exclusively in this journal.
Of particular interest is the article
on the Scophony light relay, which,
under the title ¢ The Scophony Light
Control,’’ appeared in the May issue
of this year. In the same ssue is a
comprehensive article ‘‘ The Salient
Facts of Television,” which is a com-
prehensive survey of modern develop-
ments, including an outline of import-
ant features. The July issue con-
tained a description of the results ob-
tained with the Scophony system, the
first published since this concern
undertook the production of high-
definition pictures by mechanical-
optical methods.

The student of cathode-ray prac-
tice will find a simple explanation of
the theory of the cathode-ray tube in
the series of articles which appeared
under the title ‘“ The ABC of the
Cathode-ray Tube '’ in the issues
dated April to November, 1935, in-
clusive.  This series is by Mr. G.
Parr a well-known authority on the
cathode-ray- tube. *‘ The Principles
and Practice of Electron Optics,’’ by
Dr. N. Levin, is another important
series of articles on a subject which
hitherto has not been treated in de-
tail. This series commenced in the
January issue of the present year and
‘was continued until June with the ex-
ception of the May issue. Complete
technical descriptions of the Baird
and E.M.I. systems to be used at the
Alexandra Palace were given in the
November, 1935, issue while a com-
plete description of the E.M.1. appar-
atus to be used in the coming trans-
missions was given in the March issue
of the current year.

The beginner who wishes to take

up the study of the.cathode-ray tube
will find the series of pictorial dia-
grams which appeared in the Febru-
ary, March and April issues of this
year of particular help. Everyman’s
Practical Guide to the New Television
in the October, 1933, issue will also
be found invaluable to the beginner.
The back issues referred to above are
in most cases available from these
offices.

Books on Television

First Principles of Television, by A.
Dinsdale (r932). Chapman and
Hall, Ltd.

Although this book may now be re-
garded as being somewhat out of
date, it is a publication that can be
highly recommended for it covers the
whole field of the subject in the most
complete manner ever attempted. It
will therefore provide the student
with a thorough knowledge of all the
methods attempted up to the date of
publication. Naturally a large part
of the book is concerned with mechan-
ical systems, but in view of the pro-
gress which is now being made with
these it loses none of its value on this
account. The contents include ele-
mentary considerations, a survey of
light sensitive devices, details of
early experiments, methods of syn-
chronising, an analysis of image
structure and a discussion on trans-
mission channels. The price is 12s.
6d.

Television—Theory and Practice, by
J. H. Reyner (1934). Chapman
and Halil, Ltd.

This is another publication which
provides a complete survey of the
subject, though of course many de-
velopments have taken place since it
was written. The student who
wishes to obtain a grasp of the fun-
damentals will find this book wvery
helpful, particularly as a good pro-
portion of the book is devoted to
cathode-ray systems and includes
chapters on the cathode-ray tube,
time-base circuits, cathode-ray tele-
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vision with details of special systems.
No historical outline of the subject is
given in this work and it deals en-
tirely with practice up to the time of
publication. The price is 12s. 6d.

Televiewing, by Ernest H. Robin-
son (1935). Selwyn and Blount,
Ltd.

This is a popular type of book des-
cribed by its author as explaining
television in words that anyone can
understand. It is intended for the
non-technical reader and contains a
concise outline of the principles in-
volved. The history of the subject
is combined with explanation, and
descriptions are given of all the prac-
tical mechanical systems, and the
operation of the cathode-ray tube. In-
cluded are details of the Iconoscope
and image dissector and although the
treatmerit is somewhat brief the in-
formation given is sufficient to enable
the beginner to obtain a grasp of the
principles upon which these devices
operate. For the beginner who
wishes to obtain an insight into pre-
sent-day practice the book can be
highly recommended. The price is
6s.

Radio Receiving and Television
Tubes, by James A. Moyer and
John F. Hostrel (1936). Mec-
Graw-Hill Publishing Co., Ltd.,
Aldwych House, W.C.z2.

This book is the most comprehen-
sive treatise yet published on valve
design and it is the only one, so far
as we are aware, that also includes
the cathode-ray tube and acorn valve.
It is essentially technical and in its
635 pages there are chapters includ-
ing valve construction, fundamental
principles of design, valve testing and
applications, cathode-ray tubes and
their applications. The book is of
American origin and therefore deals
principally with American type valves
but the information given is so com-
plete that it cannot but be of vital
interest to the technician. The data
concerning cathode-ray tubes is based
upon current British practice.  The
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book is profusely illustrated and in
all contains over a thousand draw-
ings. The price is 24s.

Television Up-lo-date, by Robert
Hutchinson (1936). Published by
University Tutorial Press and
obtainable from H. Sanders and
Co., 4 Grays Inn load, London,
W.C.1.

This is a thoroughly practical
handbook and as it is of recent pub-
lication it contains a good deal of in-
formation which is up to date.
Though it is intended for the student
who has not very much knowledge
of the subject it provides plenty of in-
formation of use to the more ad-
vanced reader, particularly as a large
portion of the book is devoted to com-
paratively recent developments. Such
apparatus as the Iconoscope and the
Farnsworth dissector are dealt with
in detail and a considerable amount
of space is devoted to the cathode-ray
tube. The elementary principles of
electricity and low-deflinition tele-
vision are dealt with quite briefly and
the author has confined most of his
attention to modern practice.  The
price is 2s. 10d. post free.

The Electrical Handicraftsman and
Experimenter’'s Manual, by H.
R. Langman and J. H. Moore
(1936). The Technical Press,
Ltd.

Although this book is not directly
concerned with television it will prove
a most useful manual for the experi-
menter. It is described as a new
practical vade mecum for experiment-
ers, inventors and all interested in the
construction of electrical mechanisms.
The book is unique in its way for it
describes the construction and appli-
cation of practically every electrical
device, among which may be men-
tioned switches and contacting de-
vices, electro magnets, devices for
conversion of electrical energy into
mechanical energy, models for illus-
trating basic principles, experimental
electrical apparatus together with a
considerable amount of data of value
to the experimenter. It will prove
a very valuable work of reference for
the experimenter. The price is
7s. 6d.

Colour Cinematography, by Adrian
Bernard Klein (1536). Chapman
and Hall, Ltd.

This is another book which al-
though not directly concerned with
television will be of interest to ex-
perimenters and all those interested
in picture projection. The book

deals with the history, theory and
practice of colour cinematography
and describes the methods which
have been employed. It is stated by
the author that from three to five
million pounds have been invested by
the public for the perfecting of colour
cinematography and it will be appre-
ciated therefore that the research
work, most of which is probably re-
corded in this volume, has been very
considerable. The book contains
350 pages and is well illustrated. It
is of a technical nature, but the ex-
planations are not beyond the ability
of the average reader who would be
interested in the subject to follow.
The price is 25s.
Modern Radio Communication, by J.
H. Reyner (second edition, 1936).
Sir Isaac Pitman and Sons, Ltd.
This book is a concise resumé of
modern radio engineering practice in-
tended for the advanced student. It
covers the whole ground of transmis-
sion and reception in a brief manner,
but in sufficient detail for the final
stage of the City and Guilds Examin-
ation. There are separate chapters
dealing with picture transmission and
television, short-wave operation and
the ultra-short waves. The treatment
is almost entirely non-mathematical
and although the work is not elemen-
tary it is written in such an explicit
manner as to be easily understand-
able by the average technically-
minded reader. The price is 7s. 6d.
The Cathode-ray Tube at Work, by
John F. Rider (1935). Published
in this country by Holiday and
Hemmerdinger, Dolefield, Bridge
Street, Manchester.

This book is of American origin.
Very largely it is concerned with the
use of the cathode-ray tube in the
servicing and checking of radio re-
ceivers, but a complete explanation
is given of the various types of cath-
ode-ray tube and their operation. The
design of cathode-ray oscillographs
is dealt with also, but primarily the
object of the author has been to ex-
plain their applications.  Some of
the principal chapter headings include
features such as the theory of the
tube, sweep circuits, commercial cath-
ode-ray oscillographs, practical appli-
cation of the cathode-ray oscillograph,
alignment of tuned circuits, radio
testing, transmitter adjustment, etc.,
etc. The book is very fully illustrated,
particularly with untouched photo-
graphs of oscillograms taken in the
author’s laboratory. The use of the
tube in connection with television has
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been purposely omitted, but there is
sufficient information on the opera-
tion of the tube to enable the reader
to grasp the fundamental principles
in this connection.

Telewvision, by M. G. Scroggie (1935).
Blackie and Son, Ltd.

This is- a small handbook of 68
pages in which the author presents a
brief survey of television in an easily
understandable form. Principles,
equipment, mechanical and cathode-
ray systems and special devices are
explained in non-technical language.
The book can be recommended as a
simple introductien to the subject.

Popular Television, by H. J. Barton-
Chapple (1935. Sir Isaac Pit-
man and Sons, Ltd.

This is another book that will be
found useful to the beginner who has
a limited knowledge of radio, but is
uninformed regarding television. Ex-
planations are given of the apparatus
used, including brief descriptions of
the more recent developments. In a
total of 109 pages the author manages
to cover the ground in a concise and
informative manner. The price is
2s. 6d.

Photo-electric and Selenium Cells, by
L. J. Fielding (1935). Chap-
man and Hall, Ltd.

This book surveys the field of
photo-electricity in a manner which
can be readily understood by the
non-technical person. It is a prac-
tical treatise and provides information
on the construction of apparatus
within the ability of the amateur.
Constructional details of selenium
cells and photo-cell amplifiers are
given. The latter part of the book is
devoted to suggested and industrial
applications of light cells of various
types. The price is 6s.

Television Reception, by Manfred von
Ardenne, translated by O. S.
Puckle (1936). Chapman and
Hall, Ltd.

This is the only book published up
to the present describing in detail the
construction and operation of a
modern cathode-ray tube receiver for
the reception of the high-definition
television broadcasting.  Sufficient
practical information is given ‘o en-
able the average person with some
knowledge of wireless to build
a complete combined sight and
sound receiver. A full review of this
work appears on another page in this
issue.  The book costs 10s. 6d.
and it can be highly recommended
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LAD in their curious white
Csmocks, all the members of the

B.B.C.’s television staff are now
at Alexandra Palace busily engaged
in their new duties.

These white smocks, which every-
one—even the girl secretaries—wear,
look something like ecclesiastical sur-
plices, and they form an arresting
contrast to the dark linoleum of the
floors and the studio drapings.

Gerald Cock himself, the B.B.C.’s
Television Chief, of course does not
appear in this apparzl, nor does
Hyam (*‘ Bumps ’’) Grzenbaum, the
television orchestra director. But
apart from these two, so far as I tan
gather, this buff-white attire is to be
a sort of permanent insignia of office,
and Gerald Cock evidently intends
thereby to begin a sartorial tradition
similar to that so universally res-
pected by producers in the film world.

The Television
Orchestra

Mentioning  ‘‘ Bumps ”’  Green-
baum reminds me to tell you that his
22-piece television orchestra is now
rehearsing daily. At the moment of
writing, the entire personnel of the
band has been settled with the excep-
tion, I understand, of the double
bass.

The composition of this orchestra,
which undoubtedly will be one of the
most capable in the country, em-
braces a string section consisting of
three first violins, two second violins,
one viola, one ’cello and one bass; a
wood-wind ‘section comprising one
flute, one oboe, two clarinets and one
bassoon; and a brass section formed
of two trombones, two horns, one
tenor trombone, piano and percussion.

I hear that two or more saxophone
players also will be added. The
names of the players are being kept
a close secret until their appointments
are confirmed, but I am able to reveal
that the leader of this super orchestra
is none other than Boris Pecker, who,
as first violin, should be a very useful
acquisition.

Boris, of course, is a well-known
musician, and, if I remember rightly,
there was some talk about six years
ago of his joining the B.B.C. Sym-
phony Orchestra.

It is already clear that this tele-
vision orchestra will be an exceed-
ingly versatile combination, and in
this respect it wiil follow the vei-
satility of ‘* Bumps ’’ himself.

‘“ Bumps ” is of medium height,
very dark, and I might describe him
as healthily plump. He is very
obviously a musician, and 1 have
noticed that occasional dreamy ex-
pression in his eye which bespeaks the
artist. Already he is very popular
with the members of his orchestra,
and during the short time they have
been rehearsing, I hear that they have
all been thoroughly amazed by his
wide knowledge of every form of
music.

Here is a man who, for instance,

Miss Mary Allan, who has been appointed Assis-
tant in charge of Make-up and Wardrobe in the
B.B.C. Television Department.

conducts a variety orchestra in the
afternoon, and then goes home to
arrange century-old Scarlatti music !

‘“ The Television Orchestra,”” he
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A MONTHLY CAUSERIE

on
Television Personalities

and Topics

by K. P. HUNT

Editor of “Radio Plctorial”

told me, ‘‘ must be capable of playing
anything and everything, from jazz
to symphony.”’

I do not think anything like so
much trouble has been taken any-
where else to find suitable players for
an orchestra as has been necessary in
the case of this television orchestra.
It has required three months of in-
tensive search, and during that time
no fewer than 300 auditions have been
given. All to find the 22 men who
now have got the jobs.

‘“ Naturally I considered, first of
all, the musicianship of the ap-
plicants,” ‘‘ Bumps '’ explained to
me the other day. ‘‘ At the same
time, the question of appearance
obviously is important. For in-
stance, a man with bright red hair
might appear in certain circumstances
as an albino ! Which, you will agree,
would not be at all attractive.

“‘So far as faces are concerned, I
was looking chiefly for men without
obtrusive features, who would look
well in close-up shots.”

Exactly how the orchestra will be
shown on the television screen has not
yet been settled, but it is certain that
they will appear not only en masse,
but that we shall see occasional. close-
ups of key players.

Many members of this orchestra,
not a man of which is more than 33,
have come from London; although, I
understand, about one-third have
been brought in from the provinces,
chiefly Manchester and Birmingham.

I then asked Mr. Greenbaum what
sort of clothes the orchestra will
wear, but it appears that this has not
yet been decided.

The Orchestra’s
Uniform

There is likely, however, to be a
standard uniforin, consisting of plain
black trousers and a special coat of
distinctive design, the exact colour
of which also has not yet been set-
tled. It seems probable that it will
be of some shade of red, which will
televise off-white, with black facings
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THE TELEVISION ORCHESTRA

a

giving a good contrast.  Everyone
will don this uniform except ‘‘Bumps’’
himself, who will probably wear an
ordinary lounge suit Juring the after-
noon broadcasts and the usual tails
in the evening.

I forgot to tell you last month that
““ Bumps '’ was for three years
musical director to C. B. Cochran.
From 1916 to 1927 he was second
violin in Sir Henry Wood’s Queen’s
Hall orchestra, and from 1923 to
1926 worked for the famous Diaghi-
leff, where he acquired a thorough
knowledge of ballet music, which no
doubt will be of tremendous use to
him in his present work, for ballet is
expected to figure considerably in the
B.B.C.’s new television programmes.

‘“ Bumps ’’ was in Spain not long
ago. He had only a week’s holiday,
and went over there 1o join his wife,
Sidonie Goosens, the tamous B.B.C.
harpist, who had besn there for a
month. [

He told me that she had been
stopping at a place where there were
no telephones or telegraphs, and
when the trouble broke out he began
to get frightfully anxious.

So he made his way over there and
finally got her to the nearest port,
Port Bou, where they boarded the
British man o'war *‘ Gallant,’’
which took them to Marseilles.

‘“We found the Spanish people
very kind and courteous,”” ‘“‘Bumps’’
said, but adding with a twinkle in
his eye, ‘‘although Spain is not
exactly a healthy spot to be in just
riow.””  He told me that he and his
party were practically the last English
people fo get away from the port.
So the barrier closed on ‘‘ Bumps.”’

The Make-up
Expert

One of the most significant ap-
pointments of the month in the
B.B.C.’s television department is
that of Miss Mary Allan, as make-up
expert and wardrobe mistress. This
charming lady is as fully fitted as
anyone could be for the onerous post
she has undertaken. i

Of medium height, blue eyes, fair
complexion, this alert and very at-
tractive girl is tremendously keen on
problems of make-up in which she
has specialised for years.

She told me that it was at the age
of 18 that she was first fired with an
ambition to study make-up in detail.
It came about this way. She was

made up as an old woman of go, and
the character was such a success that
Sir Gerald du Maurier said: ‘* Why
on earth don’t you wait until you are
go before you play that part?’’

She was first seriously interested
in make-up, however, when Oscar
Asche ‘insisted that all members of
the cast of ‘ Chu Chin Chow ’
should take special make-up courses.

Mary Allan, in fact, has very
definite ideas about make-up. She
has made a special study of the
human skin and has even undergone
long instruction in surgery. She
feels that make-up to-day is much
more important than ever before in
the history of entertainment. She
pointed out to me, for instance, that
the improved lighting of all kinds
in studios and stages is merciless and
requires the most exacting make-up
as compared with the old gas illu-
minnation of only a few years ago.

Experiments

Mary tries everything on herself
first, generally at home, and she is
now experimenting continuously to
discover the ideal make-up for tele-
vision performers which will not
harm the skin. The exact colour-
ing which will be required for tele-
vision, however, is being determined
experimentally by making-up Miss
Elizabeth Cowell, one of the two tele-
vision announcer-hostesses, and Les-
lie Mitchell, the announcer, Miss
Bligh being away ill at present.

Mary has to her credit 15 years’
experience of make-up problems. She
has been associated with the films,
and has been making-up at Elstree
until quite recently. She is already
very popular with the Alexandra
Palace staff.

The contract for supplies of make-
up to Alexandra Palace obviously is
a valuable one, and a little bird told
me that three firms are competing for
it.  They are now sending in
material, and tests are being con-
ducted on a closed circuit to deter-
mine its efficacy as actually seen on
the television screen. A small com-
mittee of television producers will
judge the result, and on this basis
the contract will be awarded.

Learning

their Jobs

Talking of the two television
hostess-announcers reminds me that
they have been frightfully busy dur-
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ing practically the whole of .the
month, preparing themselves for
their new work. They have done
a lot of announcing, most of which
has been recorded and played back
to them, so that they can study and
correct any defects.

This television announcing job is
by no means so simple as many
people seem to think. These two
girls did a four-hour broadcast the
other day. They first have to write
their announcements and then
memorise them, for it is obviously
impossible for a television announcer
to read announcements as is usually
done in aural broadcasting.

Cecil
Madden

Cecil Madden, whom I mentioned
only briefly last month, already is
taking quite an important part in the
preparations for the television pro-
grammes. He is one of the four
ptoducers under Mr. D. H. Munro,
and brings to his new task a wide
variety of experience.

It is to him that credit really
belongs for the popular ‘“ Saturday
Magazine "’ feature in the ordinary
broadcast programmes. Almost two
years ago he introduced into the
B.B.C.’s Empire programmes a
feature then known as the ‘‘ Empire
Gossip Hour,”’ the title of which was
later changed to ‘‘ Empire Maga-
zine.”” The feature in the ordinary
programmes was pretty closely
modelled ou this prototype.

Cecil js in the early thirties, fair,
tall, and with a dry sense of humour.
I can best describe him as a man who
is absolutely teeming with ideas,
which, of course, was clearly evi-
denced by the tremendous advances
in the B.B.C.’s Empire programmes
soon after he took charge.

Before joining the B.B.C., he had
written and produced quite a number
of plays in the West End, and there
is no doubt about his tremendous en-
thusiasm for television.

If Cecil Madden has one fault, it is
that he tries to work for too many
hours out of the 24. I know for a
fact that when he was doing the
Empire pregrammes he often spent
all day rehearsing and then practic-
ally all night broadcasting.

At the present moment, I hear that
he is co-ordinating the ideas of the
various producers, and I elicited one
very important piece of news about
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an aspect of the work ~which Mr.
Madden is now going into with great
thoroughness. He is getting together
a complete list of variety artists
suitable for television, not only from
England, but all over the world,

He believes that British television
should have an international appeal,
and that material should be obtained
from anywhere in the world if it is
suitable. He disclosed to me that he
is preparing an index giving a full
description of everybody who possibly
may offer likely material, and I got
the impression that this human
dynamo of activity intends to stop at
nothing in order to get the very best
for British television.

The Possibilities

of Television

“1 feel,” he told me, ‘‘ that we
can bring almost anything to the tele-
vision screen, from the world’s most
famous men and women even down
to prize pigeons. There is abso-
lutely no limit to what we can do in-
door or outdoor.”

When Cecil got going explaining
these points there was no stopping
him. ‘ We might give not only ex-
cerpts of current plays, but tele-
viewers might see the author himself
who would tell them all about how he
wrote the play.

“ We could even make the game of
chess exciting;’’ Mr. Madden said
with emphasis, his eyes glowing.

The impression I got from him was
that a great drive will be made to se-
cure as much topicality as possible in
the forthcoming television pro-
grammes. Mr. Madden mentioned

that on the eve of the Derby, for ex-

ample, the B.B.C. might be able to
bring the winning jockey of this
classic race to the television
studio, and, if required, also the
winning gee-gee! ‘‘In fact,”’ he
added, ‘* we could bring the whole
race to life in a way which hitherto
has been totally impossible in the
history of entertainment.’’

At the present moment, so far as I
have been able to glean, the produc-
tions manager and four producers at
Alexandra Palace are not specialising,
but are working as a team.

The Stage
Managers
Two of the other Alexandra Palace
officials whom I mentioned only
briefly last month but who are

destined to play an important part in
the programmes, are Peter Bax and
Harry Pringle, the stage managers.

Curly-headed and plump, Peter is
very urbane and jolly. He is what
you might call the literary type. He
is an universal favourite and already
seems to be known as ‘‘ Peter ”’ to
everyone.

Here is a man absolutely steeped in
stage lore. He has just written a
book on stage management which is
unique and doubtless soon will be-
come a siort of classic with all amateur
dramatic socieiies. The book, which
I have not yet actually seen, contains,
I am told, a veritable mine of back-
stage information never given to the
public before.

He is announced as assistant in the
Programme Contracts Department
but will deal with television artists.

I hear that he will not be domiciled
at Alexandra Palace like the rest of
the television staff, but will work at
Broadcasting House in conjunction
with Arthur Brown who, as readers
know, is responsible for the booking
of artists in the B.B.C.’s aural pro-
grammes.

Streeton gives you the impression
of being an easy-going, easy-to-get-
on-with sort of fellow, but actually he
conceals a great alertness of mind
behind that somewhat placid exterior.

At one time he did a lot of film pub-
licity work for Pathé, Fox and other
well-known firms, but when I first met

Harry Pringle, who also brings a
great wealth of experience to his new
task, is a completely different sort of
man. I can best picture him to you as
the music-hall type. He, too, is very
jovial, is rather thick-set, and has eyes
with a perpetual twinkle in them.
Harry has travelled extensively all
over the world, and he knows so many
people that nowadays he seldom
meets anyone connected with the
stage whom he does not know.

The high light in Harry Pringle’s
career, of course, was that he was
stage manager of Radiolympia last
year, a job which he carried out with
great skill and satisfaction to all con-
cerned.

Booking the

Artists

Yet another appointment has been
made to the B.B.C.’s staff during the
month—that of Mr. W. L. Streeton.
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Peter Bax and Harry Pringle, the stage managers at the Alexandra Palace.

s

him, some years ago, he was the
artists’ and recording manager to
The Gramophone Company, a
post which he filled with conspicuous
success for eight or more years. At
that period, practically everybody of
any note recorded for H.M.V.,, includ-
ing all the principal dance bands, and
naturally Streeton came into contact
with everyone in the show business.
This will be a tremendous help to him
in his new sphere, and I learn that he
has already tentatively booked a large
number of artists, actual details of
which, however, are quite secret at
present.

B.B.C. Dance

Orchestra

I mentioned last month that the first
dance band in the new television pro-
grammes would be Henry Hall and
the B.B.C. Dance Orchestra. A few
Sundays ago 1 attended a cricket
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match in which members of the
B.B.C. Dance Orchestra took part.
Henry then confirmed to me that his
band would .certainly be the first on
the television screen.

I understand that the special ros-
trum on which this and other dance
bands may appear in the television
studio is being built in three steps.
This will enable the band to be
grouped together in something like a
pyramid formation so that the whole
band can be seen at once.
trum will be painted matt black like
the floor of the studio itself, to avoid
reflections and glare, and it is pro-
bable that the members of the band
will all sit on steel chairs,

Velvet curtains of different shades
will be used at the back and sides, so
you can imagine that the B.B.C.
Dance. Orchestra in this setting will
indeed look very attractive.

First
Features

I hear that one of the first regular
television programmes will be *‘The
Television Magazine,”” a sort of
“ Saturday Magazine’’ - cum - “‘ In
Town To-Night '’ feature. Possibly
Leslie Baily and Jack Cannell will
have the difficult task of finding and
writing material for this feature,
Both of them discovered many of the
personalities who coatributed to ‘‘In
Town To-night.”’

The first film to be transmitted from
Alexandra Palace is likely to be either
a Mickey Mouse film or one of Made-
leine Carroll in *‘ I was a Spy.”’

Since writing the above, news has
leaked out that the B.B.C. intends to
broadcast a television programme
several times daily from Alexandra
Palace to Radiolympia during the
currency of the Exhibition.

Test transmissions of the Alexan-
dra Palace apparatus actually began
a fortnight ago, first, sound only,‘then
vision, but so far as can be conjec-
tured at present the regular daily tele-
vision programme will not begin until
October 1 or thereabouts.

Transmissions
for Radiolympia

The Radiolympia transmissions are
an entirely distinct proposition and

apparently are intended merely to take
advantage of the opportunity avail-

able at Radiolympia for showing the .

.public exactly what the new high-defi-
nition pictures will be like.

‘The ros--

B.B.C. officials are extremely reti-
cent regarding these proposed Radi-
olympia programmes, but already it
is known that a number of artists have
received contracts for the work.

The probability is, I gather, that
transmissions will be given twice a
day during the ten days of the Exhibi-
tion. These visual programmes wili
last about half-an-hour each.

Early
Bookings

One of the acts ‘which I hear
has been booked for Radiolympia
is called The Three Admirals znd is,
of course, well known to ordinary
listeners. This is a close harmony
act now composed of Norman Bart-
lett, Joe Lee and Harry Lee.

Originally, the act consisted of
four men and two girls. That was
in Kansas City where they began by
appearing at church concerts and
small local entertainments. Follow-
ing a tour of the. States, the act split
up. Norman Bartlett is now the
only survivor of the original partner-
ship. Six years ago he joined up
with the Lee Brothers and when they
first hit Britain a few years back
they did not immediately meet with
much success. Slowly, however,
their merit was recognised and they
began broadcasting and recording.
The Three Admirals appeared in
‘“ Anything Goes '’ at the Palace;
they also did film work with Max
Rheinhardt and the last ‘‘ Radio
Parade,”” in which they played the
parts of telephone operators.

More interesting - still is the
booking of crooner Helen McKay for
the Radiolympia television trans-
missions.

I met this charming red-head last
week as she was dashing off to a tele-
vision rehearsal at Alexandra Palace.
Here is a really clever girl who
should do very well in this new
sphere.

Yet few of the many thousands of
people who may see her on the tele-
vision screen will have the faintest
idea of her amazing story.

She was a shop-girl who made
good! She used to work behind the
counter at Marshall and Snellgrove'’s,
but got tired of it and begged her
mother to allow her to train for a
theatrical career.

Eventually she was allowed 12
dancing lessons, her great ambition
at that time being ‘to become a
famous ballerina. She did, in fact,
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dance in a touring ballet company
but later did a good deal of chorus
work, notably in ¢ Silver Wings ”’
and C. B. Cochran’s spectacular re-

view, ‘‘One damn thing after
another.’’
Then she decided to make a

change and began a double act with
Ian Hardy with whom she appeared
in cabaret at the Kit Cat Restaurant
and at the Café de Paris. Then came
a venture into non-stop variety at
the Leicester Square Theatre, ap-
pearances with the Crawford Sisters
and in Philip Ridgeway’s ¢ Par-
ades.”” She has also broadcast to
the Empire.

One day she was looking over
some new numbers in a music pub-
lisher's office in Charing Cross Road.
More or less unconsciously she was
humming over a chorus to herself.
Someone in the doorway stopped,
looked and listened. It was Lew
Stone, the famous radio band leader
who, there and then, signed her up
as a vocalist with his band and with
whom she quickly achieved radio
fame as one of our outstanding dance
band vocalists.

Since leaving Lew Stone’s band,
Helen has been fre-lancing with
Sydney Shasid’s band, Sydney
Bayne’s, Oscar Rabin, Bram Martin
and others. At present she is doing
late night cabaret work again and
is shortly to broadcast, I hear, from
Luxembourg.

This tall shim girl is a dynamo of
enthusiasm. She is only in her early
twenties so has plenty of time to be-
come a big television star.
Publicising
Television

Complete details of the remainder
of the Radiolympia programmes
are not available at the time of
writing, and it is to be deplored that
even within a few days of the ex-
pected transmissions a hush-hush
policy is still being pursued, the
wisdom of which 1 confess is not
apparent, for it renders it unneces-
sarily difficult for the Press to play
its part in helping the B.B.C. and
generally publicising the advent of
this latest and most wonderful de-
velopment in the radio field.

It now seems practically certain,
however, that before many weeks
have pdssed, the first regular tele-
vision programmes will be definitely
announced, and I hope in these notes
next month to be able to give actual
details.
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His Master's Voice are. to show two of their television receivers
at Radiolympia which opens August 26. Here are the first

advance details of these two receivers.

MONGST the new H.M.V. re-
Aceivers to be on show for the
first time this year are two
complete television receivers, models
goo and gox. These two receivers
will be available for the general pub-
lic before the first regular television
transmissions are radiated from the
Alexandra Palace, but at the moment
no orders can be taken, while the
selling price has yet to be decided.
Model goo is a combination tele-
vision and radio instrument of a
comprehensive type. It is suitable for
reception of E.M.I. 405 line 50
frames per second, or the Baird 240
line 25 frames per second. Either
system can be received merely by the
adjustment of a master switch.

This is the HM.V. model
900 felevision and all-wave
receiver which is housed in
a figured and straight-grained
walint cabinet. It is ap-
proximately 4 ft. high, a
little over 3 fi. wide, and
20 in. deep.” As the viewing
mirror occupies  the  total
width of the cabinet lid, many
viewers can look in  simul-
taneously.

The receiver unit is of the tuned
high-frequency type, pre-set tuned to
45 megacycles, while the sound re-
ceiver—also pre-set tuned to 4I.5
megacycles is a conventional ultra
short-wave super-het.

In addition to ultra short-wave re-
ception, a standard all-wave broad-
cast receiver is embodied tuning from
161 metres to 140 metres, and from
185 to 2,250 metres.

The Emitron or cathode ray unit
has a 12 in. face, giving a picture ap-
proximately 1c by 8in. Owing to
the length of this tube it is mounted
vertically, the picture being reflected
by a mirror mounted to an angle of
45 degrees. This mirror, as can be
seen from the illustration, occupies
the entire inside of the cabinet lid.

This wide angle vision enables a
number of viewers to look-in simul-
taneously.  In-addition there is no
need to use this receiver in a darkened
room providing light is not allowed
directly to fall on the face of the tube.

There are 23 valves in the model
900, six in the super-het sound re-
ceiver, two in the power pack, and
15 in the vision and synchronising
units. In spite of all these valves, as
the sound and vision receivers are
pre-set, the number of active controls
are kept down to six.

Model gor is almost identical with
model goo as far as reception of tele-
vision signals is concerned, but no
provision has been made for the re-
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ception of normal broadcasting.
This model is intended for use in ad-
dition to the standacrd family re-
ceiver. It makes use of no less than
22 valves, four being in the super-het
sound receiver, three in the power
pack, and 15 in the vision receiver
and synchronising units. Sound and
vision receivers are again pre-set to
the required frequency.

Power consumption from the mains
is approximately 230 watts for both
models, giving approximately 43
hours service for the cost of one unit.

These receivers are supplied com-
plete with multi-short-wave di-pole
aerial cut to length, with necessary
insulators and transposed lead-in
wires.

The aerial can be mounted inter-
nally as required, while provision can
be made for the aerial to be no less
than z0 yards away.

Scottish ;Short-wave Radio
and Television League

This League is sponsored by the
Daily Record and holds its meetings at
Newspaper House, Pope Street, Glas-
gow, each Friday at 7.45 p.m. Mr.
J. L. Baird is the hon. president, and
arrangements have been made for a
series of lectures on short-waves, tele-
vision, and kindred subjects.

The annual subscription is 2s. 6d.,
and full details can be obtained from
the secretary, Mr. James Neilson, 14
Bolivar Terrace, Glasgow, S.2.
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“THE EIFFEL TOWER TELEVISION" (Continsed from page 497)

the ‘‘ lag ’’ phenomena apparent when gas cells are
used. In reality, with certain pressures and appro-
priate gases the response of the gas cells, although
diminishing with increase of frequency, still remains
superior to that of the vacuum cells. There is room
in the succession of amplifiers to re-establish the equili-
brium between the low-frequency and the high-
frequency limits, but instead of being confined to a
photo-electric current of 25 or 3o micro-amperes per
lumen we can reach 200 micro-amperes per lumen, and
if we were limited to a frequency of 100,000 (go-line
scanning) a sensitivity of 400 micro-amperes per lumen.

The last word in this respect has not yet been said
either. Certain writers speak of a gain of 100,000 to
1,000,000 being obtained with secondary emission cells.
We are much more modest, and at the point which we
have reached with an apparatus for optical and mechani-
cal scene photography a multiplication by 100 would
suffice to solve practically all the problems. Without
anticipating the future, but referring simply to what is
already in use, we can count on a photo-electric sensi-
tivity of 200 micro-amperes per lumen.

We may conclude from this that a white signal,
scanned by a two-spiral apparatus for scenic photo-
graphy, will provide for us in the circuit of the cell a
current of 0.003 pa. It was the verification of this
formula which-allowed us to accept, in 1935, the condi-
tions formulated by Les Services Techniques de la
Radiodiffusion concerning direct scenic photography.

Production of the
Synchronising Signal

The method of synchronising consists in the pro-
duction of a short pulse at the end of each line lasting
for 1/100th of the line duration. The sense of the
signal is opposite to that of the modulating impulses
which brighten the picture. The picture synchronising
impulse is simply obtained by suppressing the penulti-
mate line at the bottom of the picture.

Both these synchronising signals are produced by
the aid of a scanning disc and photo-cell, the disc being
punched with a series of holes or slits through which
the light passes to the cell. The light is so arranged
that at the end of each scanning line the auxiliary cell
is excited and sends a short current impulse to a local
thyratron relay circuit. This gives an amplified pulse
of as short a duration as required.

In practice this method presents difficulties in the
case of multi-spiral discs. Such a disc can only have
n/m synchronising slits where n is the number of lines
and m the number of spirals.

It is therefore not possible to mask a slit for the pic-
ture signal as it would occur m times too often. Instead
it is preferable to suppress the line signal electrically
by applying an opposing e.m.f. of convenient phase
and amplitude. This impulse is obtained from a small
separate disc and synchronous motor.

Fig. 4 shows the composition of the two synchronis-
ing signals. The (n—1)th signal is suppressed by the
opposing e.m.f. produced by the components..

"The insertion of the synchronising signals in the
modulation is accomplished without difficulty by alter-
ing the screen volts of the pentode in the amplifier by
the amplified ‘‘kicks’’ of the impulse, the degree of
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modulation being controlled )lk)y“_g ‘ Sathods:gflxl" tube
MoRIorT E T T : By ‘ e

At the output terminals of thé" dmplifier’ ‘a’ high
vacuum C.R. tube serves to mwonitor the picture and a
gas-focused tube is used to control the depth of modu-
lation.

Description of
the Transmitter

The transmitter is of the master oscillator type with
H.F. amplification. The stages comprise:

(1) The master oscillator having two pentodes of
15 W dissipation.

(2) A separator stage with similar pentodes (P.15).

(3) A first stage with two 250 W triodes type E.656.

(4) A second stage with two 350 W triodes type
E.756.

(s) The output stage having two ultra-short wave

triodes type E.1456.
In addition there are two power stages for applying
the modulating signal to the anode of the 756 valves.
These stages use a 200 W valve, type E.200M., feed-
ing two E500M triodes in parallel.

The choice of pentodes for the master oscillator has
several advantages from the point of view of frequency
stability since they are less dependent on anode volt-
age for stability of frequency. In the buffer stage the
use of pentodes avoids the disadvantage of neutro-
dyning—an important point in avoiding tendency to
instability in the master oscillator. Both these stages
are fed from a separate rectifier supply. The heater
circuits are supplied from a small motor generator giv-
ing 4 volts. The anode and screen voltages are 500
and 150 respectively.

For the following stages, only triodes can be em-
ployed, since screen-grid or pentode valves do not allow
a sufficiently short transit time for amplification of the
ultra-short waves. The greatest care was taken in
the layout and wiring of these stages and special insu-
lating material was used in the high-frequency sections.

The last stage has two water-cooled valves, type
E1456, which have very low internal self-capacity and
which perform satisfactorily on wavelengths down to

3 metres. The two valves supply 2 or 3 kW of power
to the feeder.
Aerial

The aerial comprises the aerial proper and a tubular
feeder cable which runs the full height of the Eiffel
Tower. The feeder is connected at the fourth story of
the tower with the aerial through connecting boxes.
The aerial is of a complex type necessitated by the
structure of the tower and the impossibility of erecting
it at the extreme summit. The aerial consists of four
upright rods spaced equi-distant on an 8-metre circle,
each rod being one wavelength long. Two are fed
direct from the connecting boxes and two by means of
horizontal feeders joined to the mid-points of the rods.
This arrangement is the most favourable for uniform
radiation consistent with the disposition of the tower
structure, and with a radiated power of 1 kW from the
doublet it was estimated that a field strength of 100
mV per metre at 5 km. was obtainable. (5 km. = 3
miles approximately.—Ed.)-
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Construction and Operation of a Cathode-

RECEPTION”

ray Tube Receiver ’

HIS is an English edition of a
book by Manfred von Ardenne
describing in detail the complete
construction of a combined vision and
sound cathode-ray tube receiver. In

the apparatus necessary. The second
chapter deals in detail with the cath-
ode-ray tube and its operation. In-
cluded in this chapter are the reasons
for the superiority of the hard tube

N
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Fluorescent
Screen

. Double time base
Schematic  diagram of the television receiver described in  * Television

Reception.”’

his foreword von Ardenne says: ‘‘The-

purpose of this publication is to des-
cribe in its entirety the hitherto care-
fully guarded secrets of a few engi-
neers, and to provide an impulse to-
wards activity on the part of ama-
teurs in the newest and perhaps most
interesting branch of clectrical engi-
neering.

The author commences by analys-
ing the problems of television and
then outlines the methods by means
of which they may he overcome and

over the gas-focused type for tele-
vision, the influence of the space
charge, the ray generating system
and the characteristics of the fluor-
escent screen.

Practical constructional -letails of
a cathode-ray tube receiver commence
in Chapter 1II, which deals with the
power unit. FParts lists are provided
which include the values of the com-
ponents used. The same treatment
is accorded the time bases, complete
circuit diagrams, photographs and
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component values being given. In-
cluded also are sume notes on time
base faults and their correction. Syn-
chronisation is dealt.with in Chapter
V, the method of filtering out the sig-
nals being described in detail.

The picture receiver is described in
detail in Chapter VII and in this case
again all the required information for
building the receiver is given. The
receiver is a super-het employing six
valves. Although no layout is pro-
vided the photographs are sufficiently
clear to enable the receiver to be con-
structed from the information pro-
vided. The sound receiver is des-
cribed in Chapter VIII and the book
closes with a description of the re-
sults obtained with this apparatus and
several photographs of pictures actu-
ally received.

Coming at the present time and
from the pen of such a well-known
authorily as von Ardenne this book
supplies a real need, particularly as
it has been adapted to English re-
quirements to a very large extent.
The translator is O. S. Puckle,
AM.I.E.E., who is a member of the
research staff of A.C. Cossor, Ltd.,
and was responsible in collaboration
with Mr. L. A. Bedford for the de-
velopment of the Cossor wvelocity-
modulation system. The price of the
book is 10s. 6d. and it is published by
Chapman and Hall, Ltd.

Qur Readers’ Vicws

Correspondence is invited. The Editor does not ncccssaril_y agree with views
expressed by readers which are published on this page.

Long-distance Reception on
Television Wavelength
SIR,

As a result of experimental work
carried out on ultra-short wavelengths
of the order of 5 metres at various
times over a period extending back for
over ten years I have been led to give
up all hope of ‘“DX’’ ranges in the
ordinary way. It is more or less
generally accepted now that -vaves
below 8 metres are not likely to be
deflected back to earth by the upper
ionised layers of atmosphere except,
perhaps, under certain rare freak con-
ditions. One of these freaks must
have occurred a few nights ago when
I received what was unquestionably
a German programme. The details
are as follows:

My receiver is a simple super-re-
generative with an oscillating detec-
tor, a separate quench-oscillator valve
and one stage of L.F. amplification.

The aerial used was an ordinary
broadcast receiving aerial consisting
of a single outdoor wire 6o ft. long
and about 25 ft. above the ground.

On Friday, August 14, between
8.30 and g.00 p.m. I was listening on
~.2 metres in the hope that I might
pick up some preliminary tests from
Alexandra Palace and I at once
heard a loud sound broadcast pro-
gramme, which, however, proved to
be a commentary in German on some
sort of sporting event involving a
good deal of cheering, playing of
bands and so forth. At the same
time on a slightly lower wavelength
of about 6.8 metres it was possible to
hear more faintly a television picture
channel in operation. I have very
little doubt that I was receiving the
sound and vision channels of the
Berlin television transmitter being
used for the Olympic Games broad-
cast.
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The sound signal was behaving in
the manner usual with short-wave
long-distance reception, i.e., there
was slow fading with more rapid
regular superimposed fading of about
a two seconds period. At times the
signal was so loud that the quench
valve could be dispensed with and
the receiver used as a straight two-
valve receiver with a moderate
amount of reaction, signals being
good headphone strength.

Unfortunately, although I have a
cathode-ray tube with time-base cir-
cuits available things were not in a
sufficient state of readiness to receive
the picture.

The time when the reception took
place was the half-hour at sunset
which precedes darkness.  Signals
had disappeared at g p.m. when dark-
ness had just about completely fallen
at my locality (near London).

I have listened on the same wave-
length at the same time for two or
three evenings since, but have not re-
peated the reception yet.

E. Howarp ROBINSON
(Cheam, Surrey).
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Direction-finding KEquipment

Used by

The Southall Radio Seciety

HE Southall Radio Society was

I founded six years ago, and from
the earliest days short-wave radio

held considerable interest for a large
proportion of its members. Morse
classes were organised to assist those
who wished to take full advantage of
the short-wave transmissions or to
qualify for experimental licences, and
for the past four years an energetic
short-wave section has been in existence.
Among other activities of the section,
much practical work has been done in
direction-finding, and members have
competed from time to time with success

HY+

HT+

generally effective, although good re-
sults have also been obtained with sets
employing a stage of radio-frequency
amplification.

Portable Gear

One of the advantages of the simpler
set is its extreme portability, for it can
be made compact, reasonably iight and
with the simplest of controls—all points
of the greatest value during the final
stages of a D.F. competition.

Of particular interest are the various
means used by members for avoiding or
reducing the ‘¢ vertical error.”” Experi-

HT+
25,0000
The equipment

needed for amatenr
finding
experiments is of
the simplest type.
Most of the com-
ponznts are of the
conventional receiv-
ing set pattern.

direction

in direction-finding contests. Last year,
teams from Southall were placed first
and second in the contest organised by
the Golders Green and Hendon Radio
Scientific Society, and this year South-
all entered four teams, only achieving,
however, third, fourth, sixth and seventh
places.

Field Days

The latest phase of the Southall
Society’s activities has been the holding
of several field-days for members, at
which more serious experimental work
can be undertaken than on the occasion
of a competition. A transmitting mem-
ber has placed his mobile equipment at
the disposal of the Society, and three
successful meetings have already been
held this year, one for the general test-
ing of receivers, and others for more
critical determinations and the collec-
tion of data.

Some notes on the equipment used
this year by members may be of inter-
est to those contemplating experimental
work in direction-finding. So far as
the receivers themselves are concerned,
experience has_indicated that at the
ranges and with the powers employed
in amateur direction-finding contests a
straight circuit consisting of a grid de-
tector and two low-frequency amplify-

ments have, for instance, shown that a
design in which the receiver and its
compass table are placed directly on
the ground and not on a tall tripod is
of great help in this connection, and
that when the equipment is mounted on
any form of tripod the extra elevation
increases the vertical error. A wide
variety of methods have been used for
balancing the capacities to earth and
thus ensuring electro-static symmetry
in the high-frequency circuits.
results have been obtained with the
well-known scheme of connecting a dif-
ferential condenser or its equivalent
across the terminals of thé frame with
the moving plates earthed, but a better
arrangement is to use for tuning the
frame a split-stator condenser and to
employ a push-pull detector stage.

3-valve Circuit

The attached diagram shows the basic
circuit of the receiver used by Southall
No. 2 team (leader, B.R.S. 1520) using
this arrangement. The frame is tuned
by a midget 2-gang condenser with the
common rotors earthed and, as will be
seen, the detector is an ordinary class
B valve with the conventional leaky
grid circuit. The centre-tapped voil in
the anode circuit is tuned by another
variable condenser and gives perfectly

ing stages is the most reliable and

smooth reaction wiz the inter-electrode
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capacity of the valve. Resistance-
capacity coupling is used between the
detector and the first low-frequency am-
plifier—a valve of the H.L. type, the
grid leak being a potentiometer used
as a volume control, which is most es-
sential in a direction-finding -et. The
last valve is a small pentode, coupled
to the previous stage by a tranformer,
and to avoid any high frequency reac-
tion wia the ’phone leads to the frame
aerial a short-wave choke is inserted in
the output circuit.

So far as construction is concerned,
a very compact arrangement and per-
fect screening are adopted, and a mid-
get high-tension battery and small non-
spillable accumulator are accommo-
dated in the metal receiver box.

As the result of many experiments

‘most members have adopted the ‘‘plug-

on" system of erecting their equipment
in the field, the receiver being accur-
ately located on the compass table by
pins and sockets, and the frame simi-

' larly plugged in on the top of the

receiver.

Two teams provide themselves with
alternative frames, a large one for tak-
ing careful bearings and a smaller one
for exploring on foot to enable the re-
ceiver to te carried by hand. In one
instance this subsidiary frame was fitted
with a *‘ sense indicator,”’ comprising a
very short vertical aerial and an aperi-
odic variable coupling coil, giving a
heart-shaped polar diagram, thus indi-
cating the actual direction of the trans-
mission. This was found to be of par-
ticular value in the exciting last stages
of contests when the direction-finding
team is within a few hundred yards of
the hidden transmitter.

Interest in
D.F. Work

Great interest has been found to at-
tach to D.F. work of a practical nature
—a form of activity which can be cor-
dially recommended to amateur
societies.  In the first place it gives
members a greatly increased knowledge
of short-wave working; it provides a
more varied outlet for constructional
activities than the building of receivers
merely for programme listening, and
offers greater scope for ingenuity and
creative ability. It offers a means
whereby membership can be kept to-
gether and interest maintained during
the summer when so many societies go
into recess; it furnishes enjoyable meet-
ings in the open air; and on competi-
tion days it provides first-class fun and
satisfies the hunting instinct possessed
in some degree by everybody.
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We have very great pleasure in introducing the first of our 1936—7 amateur receivers.

Recelver

It has been

designed by Kenneth Jowers, in collaboration with the Tobe Deutschmann Corporation, of

N the May, June and August issues
I gave some advance details of the

new amateur super-het

receiver

Canton, Mass., U.S.A.

In a way this was very fortunate for
since the early part of May I have had
the receiver in daily use. This enabled

measure of DX even under abnormally
bad conditions, and that it is as good a
set as any that I have tried, commer-

100080
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Although this cirewit is for amatenr band reception, by the substitution of the Standard Tobe tuner for the type H specified, broadeast wavelengths are covered.

which was under construction, but
owing to the fact that no arrangements
had been made to supply the tuner and
other special components, the actual
construction had to be held over until
the present time.

me to make several small adjustments
and accurately to determine whether or
not it was the ideal amateur set. These
three months have proved conclusively
that any amateur using the Tobe re-
ceiver will be able to receive a fair

I 1

One of the finest dials I bave ever tried is fitted to this tuner. Tlg 20-metre amatenr

band covers almost 7 ins.
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cial or otherwise, using an equivalent
number of valves.

For a consderable time I have been
in communication with amateurs in
America with a view to obtaining a very
ambitious receiver. From the reports
obtained it appeared that the Tobe kit
and that the Tobe tuner were the best
of their class.

Early experiments confirmed these
reports, for in addition to strikingly
fine band-spread, the sensitivity was of
a high order and all of the little 1efine-
ments wanted by the amateur were in-
cluded.

The original Tobe receiver uses seven
valves and one intermediate trequency
stage, but to my way of thinking, a
second [.F. stage is a great improve-
ment. Admittedly, the noise level in-
creased by as much as 50 per cent. with
maximum gain, but with the same out-
put as would be given with one LF.
stage, the inherent noise was distinctly
lower.

The
Tuner

After going very carefully into the
matter with the designers of the tuner,
an 8-valve circuit was evolved that ap-
peared to be the last word in efficiency.
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1 Microvolt Sensitivity on all Amateur Bands

The heart of the receiver is, of course, |
the Tobe7tuner fiodel 35H, consisting’
of coils ahd tuning condenser for a
sharply tuned aerial circuit, a stage of
radio-frequency amplification on all
bands and an oscillator circuit. A 6-
gang 4-point switch brings into circuit
any waveband at will.  This switch
short-circuits all coils, including prim-
aries, secondaries and regenerators,
which are not being employed in the
circuit, so eliminating 1esonant effects
in the coils, which would tend to pro-
duce dead spots.

The tuner is constructed so that
American amateur bands are placed in
the middle of the dial and cover ap-

proximately two-thirds of the scale. The

A good idea of the layout of the power pack can be obtained from this
& P f

view. 24 mfds. capacity are used in the smoothing circuit.

wave range, however, has been very
slightly widened so as to cover &1l ama-
teur bands and adjacent channel recep-
tion.

There are only seven connections and
a negative line to this tuner which the
constructor has to make. In addition
the tuning pack is completely wired and
tracked before delivery, but the trim-
mers are so placed that the constructor
can make minor alterations necessary
without the aid of an oscillator. The
receiver is then absolutely single dial
control and is calibrated very accurately
in frequencies on 20, 40, 80 and 160-
metre bands.

The
Circuit

The super-het circuit in which this
tuner is embodied consists of a sharply
tuned aerial coupler, a single pre-
selector stage, two band-pass inter-
mediate-frequency amplifiers, diode de-
tector, automatic volume control, a
beat-frequency oscillator, power pen-
tode and rectifier.

A double-pole double-throw switch is
embodied to turn off the A.V.C. when
the beat-frequency oscillator is in cir-
cuit, and vice-versa. A volume control

is included in the R.F., I.F. and L.F.
stages, which' makes the teceéiver' ex-
tremely flexible and partly for that rea-
son the signal-to-noise ratio is particu-
larly low.

Sensitivity is better than 1 microvolt
on all bands, which is greater than can
normally be used, except under ex-
tremely favourable conditions. Gener-
ally speaking, the noise level in most
areas is considerably higher than 1
microvolt with the possible exception
of the 20 and 4o-metre bands.

Examine the photograph showing
the plan view of the receiver. On the
extreme left can be seen the first I.F.
amplifier, then the I.F. coil, followed
by the second I.F. amaplifier. The R.F.

-

amplifier and detector-oscillator are to
the left of the wuning 'pack. The-second
detector is between the two L.F. coils
to the back of the chassis, and on the
right-hand side of this is the B.F.O.
coil and valve. Or the extreme right,
next to the panel is the AC2/PEN out-
put valve with the full-wave rectifier
in the top right corner. This layout,
although rather unc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>