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Mustery of North-Pale Radio

WHAT BURNDEPT LISTENER
HAS HEARD IT

£1Q00O REWARD FOR FIRST BURNDEPT LISTENER
WHO ¢ SCOOPS THE NORTH POLE NEWS”

The Russian station at the North Pole started broadcasting on Ist July—
and so far no one in Britain appears to have heard it.

We want a Burndept listener to be the first to receive this North Pole station,
because it will be another milestone in the radio bridging of space by Burndept.
We offer up to £100 to the first Burndept listener who succeeds in receiving a direct
telephony broadcast from this North Pole station. We shall, of course, require
confirmation of the reception, and it is a condition of this offer that our decision
must be accepted as final in all matters concerning it. But we will assist in confirming
any genuine report we get from any Burndept listener, in everypossible way. We
make this offer because we believe that somewhere, at some time shortly, this
North Pole station will be heard in England on a Burndept receiver.

Because on a Burndept receiver is heard
everything in the world worth listening to.

HOW TO ENTER AND WIN £100

Go to your nearest Burndept dealer and ask for a Burndept News-Scoop Postcard. He
will give you the probable wavelength of the Russian North Pole Station and all other
Information available to help you to hear it.

In case of difficulty, write to us for the Burndept dealér’s name and address.

BURNDEPT LTD, LIGHT GUN WORKS, ERITH, KENT.

- <

WwWW.americanradiohistorv.com



r TELEYISION

SHORT-WAVE WORLD AUGUST, ' 1937

ELEVISION DEVELOPMENTS

The Ediswan Type 12H tube has a screen dia-
meter of 12" giving a television picture 10”x 74"
without distortion.

The screen is of special material giving a close
approximation to a black-and-white picture.
Specification:

Indirectly heated high vacuum tuwve.

Heater Volts - - - 2.0
3rd Anode Volts - - - 6000
2nd Anode Volts - - - 1200
Ist Anode Volts - - 150-400
Sensitivity (mm./V.) - - 950/v*

*V = anode volts

List Price £15.15.0
. Visit the TELEVISION EXHIBITION

at the 'Science Museum, S. Kensington.
Admission Free.

ERTJ]J]RELY BRITISH M A DE

EDISWAN
RADIO VALVES

ALl

S

We also supply

HIGH VACUUM RECTIFIERS
GAS-FILLED RELAYS

MERCURY VAPOUR RELAYS

for Television Scanning
circuits.

155 CHARING CROSS RD., LONDON, W.C.2

R.E.299

ERNMENT DEPARTMENTS

THE EDISON SWAN ELECTRIC CO. LTD.

WwWW.americanradiohistorv.com
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COMMENT OF THE MONTH

Twelve Months’ Progress

LTHOUGH the actual official opening of the Alexandra Palace was in

November last year, the first public television transmissions were made
on the occasion of the opening of Radiolympia in August, and so for
practical purposes we may assume that high-definition television is one
year old this month.

Looking back over this period we are conscious that it has been a period
during which a great deal has been accomplished which holds out great
promise for the future. Of outstanding importance is the fact that we are
now aware that television is no longer tied to the limitations of the studio
or its immediate precincts. The success of the Coronation and Wimbledon
broadcasts proved this beyond a doubt and opened up an illimitable field
for the new.entertainment. A year ago such a possibilit) was a somewhat
vague hope—to-day, it is a certainty only requmng development. It
seems, an anomaly that entertainment, which is ages old, should make
such a bad comparison with a technical achievement which may almost be
reckoned in months, but the fact remains that it is the entertainment side
of television that is retarding the sales of receivers. The ability to go
further afield should do much to correct this state of affairs.

The fact that there have been no revolutionary changes in receiver
design during the past twelve months is, in our opinion, a satisfactory
indication that progress is upon the right lines, but its particular value
is that it should do much to remove an idea that is very prevalent in the
mind of the public that television receivers, being new, are cer:ain to
undergo a considerable amount of modification becfore approaching any
sort of degree of standardisation. Improvements in receivers have
certainly been effected, but they have been of such a nature as not to
render the early designs in any way obsolete, and in many cases the
manufacturers have made modifications to receivers already in use in
order to bring them quite up-to-date.

It is gratifying to learn that plans are now under consideration for
very considerable modification and improvement of the transmission
facilities at Alexandra Palace, plans which involve the construction of new
studios and the installation of new plant. The past twelve months may
be regarded as a try-out period for television from which it has emerged
in a most satisfactory manner.

A Television Word

D URING the whole period of television development there has only

been one word which aptly described a television receiver—and this
word is ‘‘-Televisor.”” ‘The word ‘‘ Televisor >’ was, however, coined by
Mr. J. L. Baird in 1923 and registered by the Baird Company as a trade-
mark, so its general use has been precluded. On another page of this

issue we publish an announcement by the Baird Company 1e1mqu1<hmg
their rlght to the sole use of this word, and the reason for the step is that
the word is so apt and has come into such general use, particularly in the
United States, that enforcement of their rights could only result in
unfriendly action. We welcome the action of the Baird Company and, in
future, propose to make free use of the word in describing television
receivers.

TMPORTANT

¢ Television and Short-wave World "’ is regis-

tered at the General Post Office, London, for
transmission to Canada and Newfoundland
by Magazine Post.  Entered as Second-class
mail matter, Boston, Mass.
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SCOPHONY

COMMERCIAL TRANSMITTING
and RECEIVING EQUIPMENT

“THE STAR”

in its issue of July 13th, 1937, under headline across front page
*“ MARVEL OF TELEVISION ON A BIG SCREEN”

“ Television on a screen large enough to show effectively events such as
-a cup-final or a stage production has arrived.”

* Today 1 was privileged to enjoy a demonstration of the new system. Itis
a revolution."”

ACHIEVING “THE [IMPOSSIBLE”

“The great advance is in the size of the picture and in the clearness
of definition.

The picture is flat, and photographic in effect. Its detail is perfect,

The home set is a 2 ft. 6 in. cube #nd in these measurements embodies the
wireless apparatus and the screen. Scophony have achieved what experts
thought to be impossible.”

“ The result of their researches is the ability to reproduce pictures of a 51ze
previously impossible, and with a wealth of detail hitherto unattainable.”

* Kk Xk

“THE DAILY FILM RENTER™
July 13th, 1937

¢« SCREEN-SIZE TELEVISION ADVANCE”

“ A “Daily ’ representative, who attended the demonstration, writes: It
was the most. remarkable television show I have yet scen. The pictures
came out with almost perfect clarity, and the flicker, which was present at
earlier demonstrations some months back, is now almost entirely
eliminated.

*“The screen is of the size used in the smaller kinemas, and represents a
definite achievement in the field of television. It.is no longer just a novelty
but a real entertainment.”

* %ok

“ MANCHESTER EVENING NEWS”

cophoy 5ft. X 4.t Screen Televxslon Projector for 405 line interlaced July l6th, 1937
nning. . W
) et st ¢ IMPRESSIVE. DEMONSTRATION *
DAILY SKETCH

‘“To come to the actual -demonstration T witnessed, I.must confess it

u:npressed me greatly. I saw television by Scophony on a home screen
JUIY l4¢h, 1937 measuring 2 ft. by 1 ft. 1o in. They showed an excérpt of * O.H.M.S.
and the shot of battalions of soldiers on the march was particularly thrilling
because on the large screen évery soldier could be clearly differentiated.

Grid Leak says:

* Went to see a private view of the Scophony method of television at the Then we were shown films via Scophony television on a public hall size
laboratories yesterday. Saw admirable pictures on a screen 2 ft. by 1 ft. screen measuring 5 ft. by 4 ft. Here, again, the definition was remarkably
10 ins. very similar to home talkies. Afterwards pictures were shown on clear, the lighting quite brilliant. And work is “proceeding on a still larger
a screen 5 ft. by 4 ft. giving even better results than the former.* screen that will compare in size with super-cinema usage.”

FIRST PUBLIC DEMONSTRATIONS of

SCOPHONY LARGE SCREEN HIGH DEFINITION PICTURES

HOME RECEIVER-size 24" X 22" PUBLIC VIEWING RECEIVER (for small Halls)-size5’ X4’
At the Science Museum, South Kensington

HOURS [ OF SCOPHONY TRANSMISSIONS :

Mon.—Tues. —Wed.: 12—12.30, 4.15—4.45, 5.15—5.45
Thurs.—Fri. : 12—12.30, 4.15—4.45, 7—7.30
Saturday : 12—12.30, 4.15—4 .45

Subject to alteration without notice.

SCOPHONY LMITED reevisi O Smmon
THORNWOOD LODGE, ) SCIENCE Mussumio_um KENSINGTON
CAMPDEN HILL, OPEN:- ELZEES }IOA.M.— 6P.M

JUNE 1174 - SEPT. TS
LONDON, W.8 % ADM'ISSION FREE SAT R A ‘

452
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TELEVISION AT 70 MILES
WITH A HOME-BUILT RECEIVER

T is now known that the original

estimate of the service area em-

braced by the television transmit-
ter at Alexandra Palace was con-
servative and that reception of pic-
tures of real entertainment value is
possible at considerable distances.

The following account of some of
the writer’s experiences and a des-
cription of the apparatus used at
Ipswich, a distance of a little over 70
miles, will be of interest. As will be
seen from the untouched photographs
above the results obtainzd are excel-
lent. y

Since the inception of the high-
definition television service a large
number of tests have been made of
various receiver arrangements and
the apparatus described is the out-
come of these experiments; it gives
consistently reliable reception of good
quality pictures.

At the outset it was obvious that
interference would be the chief reason
for poor pictures because of the rela-
tively low field strength of the trans-
missions. The effect of interference
on the picture is well known but inter-
ference has also a deleterious effect
upon synchronism.

Employing a comparatively effi-
cient R.F. stage before the mixer
valve considerably improves the
signal/noise ratio and also reduces
the noise due to the oscillator valve.

Acorn

Valves

It was decided that the. superior
performance of the Acorn type valve

By S. West

Here is a description of a home-made

receiver built by Mr. S. West of Ipswich.

As will be seen by the untouched photo-

graphs above results obtained are ex-

cellent and they provide proof that the

home construction of receivers is quite
practicable.

at ultra-high frequencies merited its
use in preference to a normal valve.
Tests confirmed this conclusively and
also revealed that a considerable im-
provement was eflected by employing
an Acorn R.F. pentode and an Acorn
triode as mixer and oscillator valve
respectively. It should be mentioned

i

s
5z

p—

This  photograph shows
My, ‘West's receiver in
chassis forim.

ing the circuits. In practice it is only
necessary to adjust the tuning con-
trols for the best picture, which is
very easily arrived at.

Because of the difficulty of secur-
ing stability with a large number of
I.F. stages, coupled with the fact
that to obtain adequate frequency
coverage the gain would be very
little higher with a larger number
than four, it was decided to use this
number. These were followed by a
diode detector and almost from the
outset good pictures were received.

It was considered, however, that
the picture was not bright enough
and in spite of the disadvantages of

here that there is some attenuation
of sidebands when all circuits are
tuned to resonance because of the
efficiency of the R.F. stage. As,
however, the full gain is rarely re-
quired, tuning may with . dvantage
be staggered somewhat. It has been
found that this is preferable to-damp-

453
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video frequency amplification it was
decided to add one stage. - Accord-
ingly some experiments were carried
out with V.F. amplification with
some success. By employing correct
values the response of a V.F. stage
can be made very good and a useful
gain can be secured.
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A NEW SYNCHRONISING IDEA

The final design arrived at is as
shown in the schematic drawing.

Synchronising

The arrangement is comparatively
straightforward and calls for little
comment. The method of securing
synchronism is a little unusual and
the writer is grateful to Mr. Paul D.
Tyers for permission to reproduce
the circuit. The following brief
explanation will clearly explain its
action.

The diode valve V1o is connected
so that normally its cathode is at a
higher potential than its anode. This

through a o.r-mfd. condenser to the
anode of Vir and earth. The poten-
tiometer R23 is then adjusted until
the noise due to the picture goes,
leaving only the synchronising pulses
audible.

A little consideration will show
that this arrangement will furnish
very stable synchronism and con-
siderable interference and fading will
not affect the stability of the picture.

The diode Vi2 in the diagram re-
introduces the D.C. component into
the picture.. It is the writer’s view

that this greatly improves picture
quality.

If this diode is used it is

tice with the exception of one or two
modifications that are not really
essential, although the improvement
effected warranted their inclusion.
These time bases furnish a good
shaped raster and operate with great
stability.

The condensers and resistances
C31, C39, R43 are simple filter cir-
cuits to prevent mutual interference
between the time bases. In the
writer’s experience this is a prime
cause of inconsistent operation. The
resistances R34 and R47 ensure rapid
flyback of the spot.

It has been found that with a cer-

The complete circuit
diagram of the receiver.

Ly
R27

condition is secured by connecting
the cathode to the anode of the V.F.
valve Vg and the anode to the slider
of the potentiometer R23, which is
so adjusted that this condition exists.
It will be seen that any picture
modulation will increase the anode
potential of Vg and the diode V1o
will not conduct. During synchronis-
ing pulses, however, the anode poten-
tial of Vg falls and the diode con-
ducts, producing voltages uacross its
load. As these voltages are out of
phase and require amplification they
are fed to the screened-grid valve Vi1
and it omly remains to feed them
through the application network to
the grids of the time base relays.

Adjustment of the arrangement is

quite simple and is best carried out
with ‘a pair of phones connected

important to note that its heater sup-
ply must be insulated to withstand
the full tube 3rd anode volts to earth
and preferably to arrange for it to be
on before the tube H.T. is applied.

It is of interest to note that in the
writer’s experience it is perfectly
satisfactory to reintroduce the D.C.
component in this manner. “There
are other ways of retaining. the D.C.
component and there is a slightly
more complicated way which might
be considered preferable when picture
modulation is applied to two elec-
trodes. Tests made, however, failed
to reveal any improvement and the
extra complication was not con-
sidered worth while.

The Time Bases

The time bases follow normal prac-

454
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tain adjustment of the synchronising
pulse filter it is possible to alter the
base charge resistances to almost any
value without aftecting synchronism.

It will be seen that the picture
modulation is applied to the grid and
1st anode of the tube. [This reduces
the voltage required for full modu-
lation. The more normal arrange-
ment can, of course, be used when an
adequate signal is available.

For the choke H.F.C.2 one section
of an Eddystone ioro choke is used.
These are wound in four sections and
it is a simple matter to remove one
of these. It 1s wired as close to the
anode pin of the valve as possible.
It is important to use a resistance of
adequate rating for Rz2o. Two
=,000-ohm Dubilier 2-watt resistances




AUGUST, 1937

TELEYISION

AND
SHORT-WAVE WORLD

SIMPLE HOME CONSTRUCTION

connected in parallel were used in the
original. A single 2-watt should,
however, prove quite satisfactory.
The I.F. transformers are wound
with 24 s.w.g. enamelled wire on
1-in. Paxolin formers. No trimmers
are used and each winding is adjusted
experimentally for the best picture.
As a rough guide the windings aver-
age 19 turns, close wound, and their
coupling is adjusted to.approximately
1 in. Each section is damped with a
5,000-ohm resistance. Mervyn L.F.
units have also been used and give
excellent results.

order to retain sharp division of the
lines.

The
Sound Receiver

No mention has been made of the
sound receiver. At the time of writ-
ing the design of this is in a state of
flux and the writer is endeavouring
to construct a receiver embodying
noise silencing circuits. Noise in the

speaker now that we are .ccustomed
to the silent background of normal
listening is intolerable and some form

x
LINE J

HT+O-

To simplify the diagram no arrangement for centring the raster is shown.  The usual methods for performing

this are applicable and are easily incorporated in the circuit.

The resistances R 38 and R 56 may be

connected to the slider of the cenire taps of the potentiometers with approximately 200 volts across them.
Alternatively a shift voltage may be obtained from the third anode end of the tube supply volts. In the
interest of economy this method is preferable and is that used in the original.

Quite a compact layout has been
achieved. In the first ipstance very
elaborate screening was used, but it
was found entirely unnecessary and
simple screening is adequate.

A photograph of the complete lay-
out clearly shows the arrangement
adopted. No attempt has been made
to incorporate it into a cabinet as
continual modifications are being
tried.

In spite of the complex appearance
of the outfit its construction was a
comparatively simple and straight-
forward task and the very excellent
results amply repay the time spent.

The tube in general use is an Edi-
swan 12H, which gives a bright black
and white picture. A 10oH tube is
also used and the writer personally
prefers the ‘smaller picture. With
increased 3rd anode volts the detail
appears to be more definite; particu-
larly is this so with printed matter
and the like. It should be mentioned
that the increase in 3rd anode volts
with a small picture is necessary in

able where a sensitive receiver must
be employed.

As a guide, however, quite a simple
arrangement will give adequate

-(O,

Note—Care should be taken that the resistance
R 62 is not so adjusted that the makers recommended
volts are exceeded on A x. The case of C 49
unless insulated to withstand 4,000 volts maust not
come into contact with earth or C so.

followed by a detector and two L.F.
stages with pentode output has been
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used with success. More normally,
however, a converter is used in front
of an ordinary broadcast receiver.
This converter consists -of an Acorn
R.F. stage and an X41 frequency
changer.

In conclusion, the writer would
like to express .his thanks for the
assistance given by Mr. G. Parr, of
the Ediswan Co., Ltd., and Mr. Paul
D. Tyers; also to Mr. A. H. Croas-

dale, who gave advice in connection
with the photography of the received

pictures.

In particular is he indebted
to. TELEVISION AND

SHORT-WAVE

WoRLD for the valuable information
given in its pages.

L1, 2 turns 26 D.S.C. at
earthy end of Lz.

L2, 11 turns 16 S.W.G.
enamelled on § in.
former.

L3, 11 turns 16 S.W.G.
enamelled self-sup-
porting.

L4, 6 turns 16 S.W.G.
enamelled cathode tap
2 turns from earth end.

C1, 25 mmfds. variable.

Cz, 0.0003 mifd.

C3, 0.0003 mfd.

C4, 0.0003 mfd.

Cs, 25 mmfds. variable.

C6, o.0o03 mfd.

C7, o.o1 mifds.

C8. o0.0001 mifd.

Cg and C1o, 0.01 mfds.

Cr11, o.oo1 mfd.

C12, 20 mmfds. trimmer.

Ci3, 25 mmfds. variable.

Ci4, 0.005 mfd.

C15, 0.005 mfd.

C16, o.1 mfd.

C17, 0.005 mfd.

C18, 0.1 mfd.

Crg, o.r mfd.

Cz0, 0.005 mfd.

Cz1, 0.005 mfd.

Cz21, 0.005 mfd.

Czz, o.1 mfd.

C23, 0.000035 mfd.

C24, 8 mfd.

Cz5, 25 mfds.

C26, 500 mfds.

C27, 0.5 mfd.

C28, o.1 mfd.

C29, o.1 mfd.

C30, 0.0001 mfd.

C31, o.co1 mfd.

C3z, 50 mfd.

C33, o.oor mfd.

C34, o.co1 mfd.

C335, 12 mfds.

C36, 0.1 mfd.

C37, 0.002 mid.

C38, o.1 mfd.

C39, 0.003 mfd.

C40, 50 mids.

C41, 0.5 mfd.

C42, 0.2 mfd.

C43, 0.1 mfd.

C44, 30 mfds.

C45, 0.1 mid.

C46, o.1 mfd.

C47, 0.1 mfd.

C48, o.1 mfd.

C49, 0.1 mfd.

Cs0, 0.1. mfd. 4,000 D.C.
working.

Cs1, .01 mfd.

R1, 20.000 ohms.

R2, 150,000 chms.

R3, 2,000 ohms.

R4, 150,000 ohms.

Rj5, 1,500 ohms.

R6, 50,000 chms.

R7, 50 coo ohms.

R8, 3,500 ohms.

Ro, 3,500 ochms.

Rg, 3-500 ohms,

R10, 100 ohms.

Component Values.

R11, 5,000 Pot:

Rrz, 3,500 chms.

R13, 250 ohms.

R14, 3,500 ohms.

R1s5, 250 ohms.

R16, 3,500 ohms.

R17, 250 ohms.

R18, 10,000 ohms.

R19, 1,000 ohms.

R20, 3,500 ohms. (2w.).

Rz21, 100 ohms.

R22, 2 megohms.

Rz23, 100,000 Pot.

R24, 100,000 chms.

R23, 50,000 chms.

R26, 10,000 ohms,

R27, 5,000 ohms.

R28, 5,000 ohms.

Rz9, 250 ohms.

R30, 20,000 ohms. Pot.

R31, 1'megohm.

R32, 0.5-megohms Pot.

R33, 50,000 chms.

R34, 2,000 chms.

R3s, 1 megohm.

R36, 80,000 ohms.

R37, 15,000 chms.

R38, 1 megohm.

R39, 1 megohm.

R40, 1 megohm.

R41, 5,000 chms.

R42, 100,000 chms.

R43, 20,000 ohms.

R44, 50,000 chms,

R45, 2 megohms Pot.

R46, 750,000 chms.

R4y, 1,000 ohms.

RR48, 150,000 chms.

Ry49, 2 megohms.

R50, 200,000 chms.

R51, 8,000 ochms.

R52, 2,000 ohms. Pot.

R53, 0.5 megohms Pot.

R54, 200.000 chms

R55, 1.5 megohms,

R56, 1 megohm.

R57, 2 megohms.

R58, 1 megohm.

R59, 0.5 megohm.

R60, 0.5 megohm Pot.

R61, 0.5 megohm.

R62, 0.5 megohm Pot.

R63, 100,000 chms,

R64, 100,000 ochms.

R64, 100,000 ohms. Pot.

R65, 1 megohm.

R66, 250,000 ohms.

Ré67, 5,000 ohms.

Vi, Mullard AP4.

Vz, Muilard APg4.

V3, Mullard ATg4.

V4, Vs, V6, Vg, Mullard
TSP4.

V8, Osram Dg4a.

V1o, Osram Dyz.

Vi1, Osram MSP4.

Viz2, Osram Dga.

HFC 1 Eddystone type
I0II.

HEFC 2 See text or
approximately 90
turns 39 DSC. on }in.
former.
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MINIATURE TELEVISION

AN ARTICLE DISCUSSING THE POSSIBILITIES OF SMALL
RECEIVERS AND CONSEQUENT REDUCTION IN COST

OME time ago, by the courtesy
S of the Pacific Radio Publishing
Co., we received a copy of Tele-
vision with Cathode Rays, by A. H.
Halloran. This book was published

by a lens pla.lced in front of the screen,
as recommended by the designer.
With this in mind, the receiver can be
considered as an experimental one
intended for obtaining experience,

100.000

D000

liion

25000

§100.000
s0.r, 6K
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g
L yp-{—

The suggested circuit of the miniature receiver.

in a loose-leaf edition in June, 1936,
and subscribers to the volume re-
ceived additional information in the
form of loose leaves as soon as pub-
lished. The latest addition to the
book is Chapter X11I, which describes
the construction of a cathode-ray
television receiver using the R.C.A.
miniature cathode-ray tube. The cost
of the receiver. is very low as a con-
siderable saving is made possible by
the use of low voltages for the tube
and scanning circuit, apart from the
cost of the tube itself (about 37/6 in
this country).

The expense of construction being
so low we have considered the possi-
bility of constructing the equipment
for British transmissions. There are
no doubt a number of readers who
would like to experiment with tele-
vision but are deterred by the high
outlay required and the trouble
attending the use of high wvoltage
components and it is thought that
such an experimental equipment
would serve as a useful introduction
to the technique of television construc-
tion.

It must be pointed out at the outset
that the quality of picture obtained
from such a small tube falls short of
that which is shown on commercial
_outfits, even if the size is magnified

and the constructor will not be too
critical of the results obtained.

The chapter referred to gives full
instructions for the assembly of the
receiver, including the winding of the
coils, and this will be undertaken in
the experimental laboratory of this
Journal. A report will be issued next
month giving the preliminary work
done and the modifications which

shown by the diagram, Fig. 1. The
input is fed to the grid of the fre-
quency changer, a 6L7, a separate
oscillator being coupled to Gs;. This
is shown below-—a 6K7. Following
the frequency changer there are five
stages of I.F. amplification ending in
a double diode, 6H6. The output
from this is fed to a single stage of
video amplification, 6];, the anode of
which has an H.F. choke in series to
boost the upper frequencies. In
parallel with the grid of the 6]7 is a
lead feeding the grid of a 6C5 which
acts as an amplifier for the synchro-
nising pulse. This part of the circuit
will need modification for the British
system as the condenser between
cathode and grid cuts out the D.C.
component from the synchronising
signal.

With the exception of the tuning
coils L, and L. the circuit will require
very little alteration to conform to the
E.M.I.-standard, although on inspec-
tion the band width may not be suffi-
cient for full detail. @ However, the
size of picture will limit this before the
limit of the tuned circuit is reached.
Scanning
Circuit

The scanning circuit is shown in
Fig. 2, and again is on conventional
lines. The condensers Cy,and C, are

350 v 4
40000

3 Mes

LINE
<—OPpLATE

The time base circuit

-ool
o PreTuRe
PLaTe

é 7500

to the British transmission system.

The
Circuit

The circuit of the video receiver,
which follows conventional practice, is
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nected in series with them on the
350 v. supply. The charging rate is
controlled by the resistance of 50,000
ohms in the cathode circuit of each
valve. The output of the thyratron

(Continned on page 459).
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TELEVISION PROJECTION
WITH THE CATHODE-RAY TURBE

AN ACCOUNT OF SOME RECENT R.C.A. DEVELOPMENTS

The results of recent research work by the Radio Corporation of America in the production of large pictures by
Cathode-ray projection were disclosed at the 25th anniversary Convention of The Institute of Radio Engineers.
For a portion of the information given in this article we are indebted to « Electronics,” New York.

Institute of Radio Engineers (U.S.A.) a series of
papers on television subjects were read by tech-
nicians of the Radio Corporation of America. Of out-
standing importance was the paper by Dr. V. K.

! T the twenty-fifth anniversay Convention of The

\/
projection tube of the type described being demonstrated.
Zworykin and W. H. Painter on ‘‘ The Development
of the Projection Kinescope.”
The authors said that several yvears of research work
were required before the problems of designing a suit-

able projection system were clarified. Actually, the
earliest development of this type of

projection: tube is intended for use with a lens of f/1.5
aperture.

The screen material of the projection tube is princi-
pally zinc orthosilicate of carefully controlled crystal-
line structure, which gives a brilliant yellow-green
light and which is very stable under prolonged heavy
bombardment. (Tests with this type of material, under
a beam current of 200 M/a. at 10,000 volts, showed a
reduction of lighting efficiency of only 27 per cent. in
1,200 hours’ operation.

Electron Gun for
Projection Tube

An electron gun of the projection tube of unusual
design was described by R. R. Law in his paper ‘‘ A
High-current Gun for the Projection Kinescope.” The
cathode itself is indented and covered with a very small
spot of barium-strontium oxide. In front of the ¢ .thode
are four aligned apertures, each maintained at <ucces-
sively higher potentials with respect to the :athode.
The last aperture has a potential of 10,000 volts. The
first two apertures nearest the cathode control the bril-

television tube dates back to 1930,

when conventional cathode-ray tubes FINAL FOCUSING MAGNETIC LENS
OF SPECIAL DESIGN TO GIVE LOW  [fporgoy

SPHERICAL ABERRATION \ .‘l

1120 AMPERE TURNS REQUIRED FOR B\
A 10000~ VOLT BEAM iy

were scaled down to produce a small
image of great brilliance which might
be projected. These attempts were
not successful, however, and it was
not until a completely new line of
attack, including entire redesign . of

SECOND ANODE
TERMINAL

MAGNETIC
DEFLECTION YOKE
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XX X 26 X X% X X XX XX X
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the electron gun, was made that ac-
ceptable results were obtained.

oo

INNER WALL OF BULB COATED WITH
AQUADAG TO FORM SECOND ANODE

S

During the course of the paper a
tube for projection purposes was
demonstrated.  This tube contains
an electron gun capable of delivering

which about 0.4 M/a. is actually de-
livered to the beam itself. (This beam
is accelerated by a potential of 10,000
volts on the last anode, producing a
spot about d.cog in. in diameter on

FIRST CROSS-OVER-FORMING
1.0 to 1.5 M/a. at the cathode, of SYSTEM

AN
XXX X[
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FLUORESCENT
SCREEN

™\ MAGNETIC SHIELD
BETWEEN DEFLECTING
AND FOCUSING FIELDS

Sectional diagram of high intensity cathode-ray projection tube showing the focusing and deflecting coils.

the fluorescent screen. The brilliance
at the screen surface is about 280 candles per square
foot, which when projected is capable of producing a
highlight brilliance of about r.g foot-lamberts. This
compares with a brilliance of 2.7 foot-lamberts for
16 mm. home movies and 2.7 to 5.2 foot-lamberts for
commercial motion pictures. The size of the projected
picture is normally 18 by 24 in. but much larger pic-
tures can be projected at correspondingly lower bril-
liance. The actual picture on the fluorescent screen
itself, before projection, is about 1} in. by 2 in, The

B

liance of the spot by their grid-like action on the beam
electrons. Both these apertures are operated together
as the control grid. The final aperture makes contact
with the Aquadag coating which returns the clectrons
from the fluorescent screen.

The final electron lens of the focusing system is an
electromagnetic lens of unusual design which reduces
the spherical aberration to a small amount. The de-
flection control is entirely electromagnetic, using a con-
ventional scanning yoke.

WwWW.americanradiohistorv.com
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PICK-UP SENSITIVITY

In the demonstration a vision signal from a second-
ary emission plate (fixed Iconoscope) was fed to the two
control apertures. The vision signal represented a still
picture and was sent 30 frames a secoud 343 lines,
without interlacing. A special directional reflection
screen, about 3 ft. by 4 ft. in size was used to receive
the image from the projecting system, which employed
a highly corrected /1.4 lens of about 3 in. aperture.
The brilliance of the image and its high quality were
readily apparent. :As an additional demonstration the
small screen was removed and the image projected on
to the standard screen used for the lantern slides. This

Electrodm No,

5

\

v
Tungsten wire
c‘z:lacf fo

] 3 oguadag on
Indirectly heated bulb wall
cathode \,

Coa/ea’ area,
005" diameter

H
[

ANQQNT

Diagrans™of the electron gun for projection tube showing beam cross-over
electrodes.

screen, about 8 ft. by 11 ft. in size, was competely
covered by the image and with a brilliance sufficient to
make it readily visible and enjoyable to all those present
in the room, which was about 50 ft. long. The picture
was later further enlarged so that only a small portion
of it filled the entire 8 ft. by 11 ft. screen.

OUTDOOR SCENES AND TELEVISION
TRANSMISSION

Two papers were contributed in this special series by
Harley Iams, R. B. Janes and W. H. Hickok entitled
“ The Brightness of Outdoor Scenes and its Relation
to Television Transmission.”” The authors said that
until recently devices for converting light into television
picture signals have required a very large amount of
light to give a useful signal. To-day, it is practical
with such electronic devices as the Iconoscope to trans-
mit pictures of outdoor scenes, even on cloudy days.

In the transmsision of outdoor scenes with an Jcono-
scope a lens is used to focus the picture on the Icono-
scope mosaic. The output of the picture pick-up tube
depends, among other things, upon the amount of light
that reaches it from the scene to be transmitted. This
amount of light depends upon the intrinsic brightness
of the scene. Studies were made to determine the
typical brightness values which would have to be
covered in television pick-ups.

These values vary from nearly ¢ to over 1,000 candles
per square foot. Typical values recorded by the group
were 16 candles per square foot for a football gfame on
a dull day to 100 candles per square foot for a baseball
game on a bright day in September and a figure of 2

458

was obtained in the shadows of tall buildings on a clear
day. With recent pick-up tubes (the sensitivity of
which is approximately three times as great zs those
of several years ago) scenes with brightness of 13
candles per square foot can be transmitted with an
f/4.5 lens. If the surface brightness falls to a figure
as low as 2.5, the Scene can be reproduced but it is
without entertainment value. The authors held out
the hope that in time the Iconoscope type of tube would
be able to pick-up and transmit nearly everything the
human eye can see, and some things it cannot see.

Dr. V. K. Zworykin, G. A. Morton and L.E. Flory
dealt with the theory and performance of the present
pick-up type of tube and gave promise of newer tubes
now under development. It was pointed out that still
greater sensitivity was desirable and that there were
two methods by which this sensitivity could be im-
proved One is by use of secondary emission signal
multipliers and the second is by using secondary emis-
sion intensification. —_

The present overall efficiency of the Iconoscope type
of pick-up is about 5 to 10 per cent. and the difficulty
in amplifying the tube output to desired levels is the
noise. If the signal is 10 times as strong as the noise
a good picture will result, but if the noise can be reduced
to 3 per cent. of the signal, it is unnoticeable,

Calculations of the light required on the mosaic. were
given taking into account the tube efliciency, the size
of the mosaic, and other factors. The authors showed
that excellent pictures may be transmitted of 20 to 50
candles per square foot representing a mosaic illu-
mination of 24 to 6 milli-lumens per sq. cm.

Increasing sensitivity may be attained by reducing
the noise, by increasing the overall efficiency, or by
increasing the tube output per unit of light flux. By
increasing overall efficiency, laboratory tubes with effi-
ciencies as high as 50 per cent. have been made. The
authors discussed the development (purely experimental
to date) of two types of new pick-up tubes. By using
a secondary emission multiplier instead of collecting
the secondary electrons unused, the noise that is intro

e

et

e
B

b i 4

Three experimental Tronoscopes. Top : images multiplying I:ono:fope_
Left : < dipper”’ type showing flat glass surface hefore the mosais. Right -
electron multiplying Iconoscope with T multiplier in each projecting arm.

WwWW.americanradiohistorv.com



AUGUST, 1937.

APR. 25,1935 (CLEAR)

APR. 28,1935 (OVERCAST)

SIXTH AVE ELEVAiEE

X LOCATION OF OBSERVER AT STREET LEVEL
\\ INDICATES DIRECTION FACED Bi OBSERVER . .
[ exPoSURE METER READINGS AT 9:30 AM.,

(O ExPOSURE METER READINGS AT 1:18 P.M.,

~ . FIFTH AVE

_ . 3am g1, (

7 7 ;
0 ////./’
EMPIRE STATE BLDG.
105 STORIES

SURROUNDED BY BUILDINGS',
15 TO 20 STORIES HIGH

‘%///// 7

g6
m

,vr-;:__
B ™~
'

HON

e e

-

output.

|

TZLEYISIO0N

AND
SHORT-WAVE WORLD:

duced by ‘input and output resistors to the amplifying
tube is eliminated completely. . In this manner an in-
crease in sensitivity of about three times is possible,
and in this case the sensitivity increases with lower
values of beam current and leads to the'development
of mosaics with thicker insulating layers to reduce the
capacity per unit area.
has proved satisfactory.

The second method of increasing sensitivity consists
in intensifying the entire image by a secondary emis-
sion amplifier instead of multiplying individual elec-
trons. Here the image falls upon a mosaic, the elements
of which extend through the mosaic.
beam sweeps across the back of the mosaic removing
the stored picture in the usual way, but with increased
Experimental tubes have a sensitivity about
ten times as great as the convertional Iconoscope.

In practice a T-type multiplier

‘The scanning

The Baird Trade Mark

The Question of the word “Televisor’’

desires to inforia the public and

their friends in the trade that in
future all their poods will be
marketed under the ‘I'rade Mark
** Baird,”” which has already been
largely used by the company.

B AIRD TELEVISION, LTD.,

As is generally known, the com-
pany is the registered proprietor of
the trade mark “‘ Televisor,’’ but this
word, which was originally invented
by Mr. Baird in 1925 and registered
by him as a trade mark, has now be-
come in the United States the gener-
ally recognised word for describing
television apparatus, and although
the company has taken the necessary
steps to protect its rights in this
country it has become apparent to
them that to continue doing so would
be likely to result in the necessity for
unfriendly action on their part
against competitors and others with-
out any counterbalancing advantage.
Television apparatus is still, com-
paratively speaking, in its infancy
and the company considers that it
would be right to use as its trade
mark words which will be regarded
by all as distinctive of its goods rather
than a word which many contend
should be available for the use of all
as a descriptive word for any kind of
television apparatus.  Accordingly,
Baird Television, Ltd., announces
that it is abandoning its registration
of the word ‘‘ Televisor '’ as a trade
mark and that this word will in future
be free, so far as they are concerned,
for all to use as a word descriptive of
television apparatus generally.

The above announcement does not
in any way affect the rights of the

company in respect of its other regis-
tered trade marks which it will con-
tinue to use and defend if occasion
arises.

““ Miniature Television "’
(Continued from page 456)

(type 885) is taken directly to the
plate through the isolating condensers
shown. This may lead to a certain
amount of defocusing, although it will
be tolerable with a very small tube.
The amplitude of the sweep is con-
trolled by applying the full thyratron
output to a potentiometer and tapping
off a portion of this for the plates.
The author makes no mention of the
exact speed for which the circuit is
designed and it will be necessary to
make adjustments to the condensers
for the E.M.I. system. It also re-
mains to be checked whether the
thyratron will operate at full ampli-
tude at 10,000 cycles.

As stated above, a valuable point
about the receiver is the economy in
H.T. Both the video receiver, sound
receiver time base and tube are fed
from 350 v. H.T. This value is re-
duced for the video receiver by a
series resistance of 2,coo0 ohms, the
current consumption of this part of
the set being about 50 ma.

Reverting to the time base, the

synchronising pulses are applied to
the grids of the thyratrons in the

OUR POLICY
The

Development

of
TELEVISION

459

WwWW.americanradiohistorv.com

usual way, a simple filter being in-
serted in the leads. The H.F. filter
is a 50 mmfd. condenser in series with
50,000 ohms, the grid being connected
to earth through a .05 mfd. condenser
to act as a by-pass.

Experimental
Tests

In our experimental laboratory a
start is being made with the con-
struction of the H.T. unit'and time
base and the results with the speci-
fied values aund the modihcations
found necessary will be reported
in next month’s issue.

Reports Wanted

COPHONY, LTD., zre desirous
S of receiving reports on their two

radio transmissions taking place
daily from Thornwood Lodge, Camp-.
den Hill. These transmissions are
being sent out to the Science Museum
at South Kensington to the apparatus
which they are demonstrating to the
public. The sound transmitter is
operated at 47 megacycles and
roughly 1oo watts in the aerial. The
transmitter is crystal controlled by a
number of doubling circuits using
6L6 valves and RK 23’s, feeding a
pair of Taylor type Ts5 valves in
push-pull. Modulation is applied to
the grids and the overall frequency
response of the transmitter is flat
from 10 to 30 kc. The vision trans-
mitter is identical except that the
frequency is 49 megacycles with a spe-
cial form of grid modulation em-
ployed to handle the vision frequen-
cies. The address of Scophony, Ltd.,
is Thornwood Lodge, Campden Hill,
London, W.8.
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THE SUPERSONIC LIGHT CONTROL SYSTEM

A SIMPLE EXPLANATION OF THE DEVICE DEVELOPED BY
SCOPHONY
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he Scophony System is based on a number of fundamental inven- in the particular liquid used. The container has on either side of it a

tions, which result in the achievement of a far greaterlightefficiency lens, and when light is passed through the container and focused on to
than has hitherto-been possible. It is because of these inventions, a scanner and from the scanner on to a sereen, with suitable lenses an
some of which are absolutely revolutionary in their character, that image of the light controlitself can be formed on the screen, the width
Scophony, Limited, has been enabled to produce large-size projected being the width of one line of the picture and the length determined by
high-definition pictures. : the length of the light control liquid column. If the modulation is now
The two most important of these inventions are the Supersonic Light applied to the quartz erystal nothing will be seen on the sereen until
Control and the Beam Convertor, which are illustrated here from the scanner which is between the screen and the light control is
models which are at present on view-in the Seience Museum Television rotated at such a speed that it follows the speed in the liquid exactly.
-Exhibition. The modulation then becomes visible on the sereen. In the liquid
Present day television is hampered by the unavoidable loss of light each wave produced by the carrier frequency on the quartz erystal is
through ““seanning.”’ As is well known, the picture is scanned in the equivalent to one scanning spot on the screen. A large number of
normal way by a single spot, whether it be at the transmitter or the scanning spots can thus be and are used simultaneously.
receiver. This spot has to traverse the whole picture in a certain time. The action of the control will be clear from the drawing of the
If the picture is made up of 240 lines and contains 320 elements along model and the following explanation.
its line, the number of times the single spot goes into the picture is The oscillator, shown as a chassis on the left of the diagram,
is about eighty thousand ; consequently there is only one eighty- supplies a high frequeney to the quartz erystal E.
thousandth of the light which could be obtained if no scanning were This quartz crystal, which forms the end of a glass sided cell C,
employed as is the case with the cinema picture. The Scophony light containing a transparent liquid, vibrates mechanically at the frequency
control reduces this deficiency considerably. of the oscillator and thus produces ‘sound *’ waves in the liquid,
" The Scophony supersonic light-control consists of a container, which travel horizontally across the cell at the speed of sound, and are
filled with a liquid, at one end of which is a quartz erystal. When the completely damped out by appropriate absorbent material at the far
‘quartz is actuc ted by a modulated carrier frequency, the fundamental side of the cell.
frequency of which is the same as that of the quartz, supersonic waves The light (whieh is to be controlled in intensity for projection on the
are set up at a speed corresponding to the velocity of the sound waves screen to form the final picture), is made parallel through the liquid
460
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THE SCOPHONY BEAM CONVERTOR

by the lens B; and after passing through the liquid is brought to a
focus at F by the lens B,.

At F there is a blackened bar just the size and shape of the original
source of light, and when there are no sound waves in the eell the

whole of the light is stopped by this bar, and no light falls on the-

television sereen.

When the crystal is vibrating, however, the compressions and
refractions in the liquid eause the light to be very slightly deflected.
The oscillator frequency is so high that the wavelength of the sound
waves is of the order of 1/20 mm., and the system of waves thus acts
as a ‘¢ diffraction grating.’’

As a result the light which was previously all stopped by the bar F
now passes by on each side of it and is collected by the lenses H; and H,
on to the sereen.

The valve oscillator may be modulated with the incoming vision
signal by any of the usual methods. The amplitude of the mechanical
vibration will be proportional to the signal sent by the transmitter, and
therefore the amount of light passing the bar F is also proportional to
this signal.

The whole of the light passing through the cell is not brought to a

single spot on the screen. The waves take about 100 mieroseconds to
pass from the erystal to the far end of the cell, during which time the
television transmitter has completed one full line of the pieture. Thus
at every instant the wave pattern adjacent to the erystal corresponds
to the signal being transmitted, while the remainder of the cell eon-~
tains, strung out along it, the vision signals of the previous 100
mieroseconds.

Lens H; forms an image of this train of waves on the screen while
the high speed scanner (placed near H, in a receiver) has a speed of
seanning equal and opposite to the veloeity of this train of waves at the
sereen. In this way the scanner performs the double funetion of (1)
scanning and (2) eanecelling (or °‘ immobilising *’) the motion cof the
liquid waves.

The advantages of this type of light control are : —

(1) Small controlling power even for the highest definition tele-
vision, and for full size cinema screens.

(2) Great increase of light, up to 500 times, since a full line of the
picture is projected instead of one spot.

(3) Reliability, freedom from electrical breakdown, ete.

-

THE BEAM

The object of the Beam Convertor is to make possible the use of a
small diameter, long scanner instead of the equivalent large diameter,
short scanner.

The light leaving the seanner B is in the form of a flat sheet moving
downwards across the lens C. When it falls on the beam convertor D
it is split up into a number of sections and. each section is rotated
through a right angle, with the result that the emergent beam of light,
still in the form of a flat sheet is row moving in the plane of the sheet,
instead of perpendicular to it. )

The beam convertor itself consists of a number of right-angle prisms
tilted at 45° to the horizontal. Anyone who has the opportunity to
handle a right-angle prism will notice at once that on looking
‘¢ through *’ the prism—i.e., from short side to shortside via reflection

CONVERTOR

at the base, the angle of vertical objects depends on the angle at which
the prism is held, and that the objects rotate twice as fast as the
prism is rotated.

Thus when the prism is at 45° to the horizontal the objects seen
through it have been rotated through 90°—i.e., objects actually moving
vertically appear to have horizontal motion.

The main drawing shows an early form of this device with a nove
form of scanner consisting of a number of polished metal rods, while
inset is a later model, utilising a very small scanner, and a beam
convertor having two stages of reflection from serrated surfaces. This
latter model, with its 1 em. diameter seanner, ean deal with the same
amount of light as a normal seanner 20 em. in diameter.

............................................................................................................................................................. (G052 50 GEAHa D A I SO IR o i = e GO 0 T S0 JE R0 B s e SED
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Dicgrams of models of two types of beam convertor.
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WORLD PIONEERS & MANUFACTURERS OF
ALL TYPES OF TELEVISION EQUIPMENT

BAIRD TELEVISION

RECEIVERS

The Baird Receiver, Model
T.5, is the finest set offered
to the public. Although
costing only 55 guineas it
provides a brilliant black
and white picture larger
than that obtainable on
any make of receiver now
marketed. Among. the
factors contributing to the
set's performance, are
simple operation, wide
angle of vision, high fidelity
sound and excellent picture
detail.

Free installation and one
year’s service.

Remember, Baird Re-
ceivers mirror the world !
So place your order now.

PRICE 55 GNS.

.

¢ CATHOVISOR ” CATHODE RAY TUBE Type 15 MWI Complete
with Electromagnetic Scanning and Focusing Equipment.

BAIRD CATHODE

TECHNICAL DATA
Heater volts
Heater amps ... o

Peak to peak volts, between black
and highlights . A

Maximum electromagneticsensitivity
Modulator/earth capacity

Modulation sensitivity (slope) e
Anode volts

Maximum input power to the screen

Maximum anode current for high-
lights still in good focus ...

Screen colour

Head Office:
GREENER HOUSE,
66 HAYMARKET,
LONDON, S.W.I.
’Phone: Whitehall 5454

TYPE 15 MWI.
1.8 volts.
2.4 amps.

30 volts.

2 mm/AT.

2 puuF (approx.).
6 uA/V.

. 6,500 volts.

3.5 milliwatts/sq.cm

100 LA,
Black and white.

BAIRD MULTIPLIER
P.E.CELLS

Baird Multiplier Photo
Electric Cells are made in
two main types.  The first

has a small cathode of
I5 sq. ems. for use with a
concentrated light beam,

while the second has a large
cathode of 250 sq. cms. for
diffuse light.

The Baird Multiplier has a
chain of electron permeable
grid stages and current
_gain factors of the order of
-7 100,000 can be obtained.
Cathode  sensitivity s
approximately 30 micro=
amperes per lumen and
the good spectral response
enables the cells to be
used for infra red detection

and infra red sighal
amplification. Details on
application.

RAY TUBES

The Baird Cathode Ray Tube, type I5 MWI, has a hard glass
bulb whose screen diameter is 38 cms., total length 74 cms.,
and neck diameter of 4.45 cms. Apart from manufacturing
processes, stringent tests are made for electrical emission,
tube characteristics, filament rating and screen quality, and
following normal picture reconstitution under service
conditions, the completed cathode ray tube is subjected to a
very high external pressure test.

All ““ Cathovisor *’ Cathode Ray Tubes are completely
electromagnetic in operation, a feature of outstanding
advantage. Furthermore, not only is the electrode system
extremely simple and robust, but due to the special form of
cathode employed, a high intensity cathode ray beam is
produced which results in a very brilliant picture.

The ideal tube for really large television pictures—I2 in. by
10 in.—without distortion.

LIST PRICE, 15 GNS:

~

\..

VISIT THE

TELEVISION EXHIBITION

AT THE

SCIENCE MUSEUM, SOUTH KENSINGTON.

OPEN:-
JUNE [1TH=SEPT.
ADMISSION FREE

\\

Laboratories:

CRYSTAL PALACE,
ANERLEY ROAD,

LONDON, S.E.I9.
'Phone: Sydenham 6030

MON.
TUES. rIOAM.—GPM
WED.
THURS]
10AM.— B8PM

"2-30PM-GPM.

FRI.
AT.
SUN.

J

Visit our Stand (No. 87) at Radiolympia for the Latest in Television

C
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'VOLTS FOR
ELEVISION TUBES

The simple and robust unit, for the supply of power to television
tubes, shewn above, may be easily constructed by using two
J.176 Westinghouse Metal Rectifiers in the voltage-doubler
circuit. ‘This enables full-wave rectification to be obtained with-
out resort to the dangerous centre tap method, where the trans-
former would be called upon to deliver a total of no less than
6,000 volts. The input to the J.176 units is only 1,400 volts, so
that the transformer is very much cheaper and less bulky.

Full details of the
J.176 type units are
given in ‘““The All
Metal Way.”” A 3d.
stamp to Dept. T.
will bring you a copy
by return.

J.TYPE METAL RECTIFIERS

WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Road, King’s Cross,
London, N.l.
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A NEW ELECTRON CAMERA

FIRST DETAILS OF A RECENT DEVELOPMENT COMBINING
IMAGE DISSECTOR AND . THE
ICONOSCOPE

THE PRINCIPLES OF THE

on the future development of electron cameras has

just been disclosed by the publication of a patent®
granted to G. Lubszynski and Sidney Rodda. Although
the results of practical experiments have not yet been
disclosed, the invention presents so many special
features that a description will be of particular interest.
In essentials, the invention represents a combination
of the principles of the Farnsworth Image Dissector
and the familiar Emitron camera; while both of these
forms of electron camera suffer from certain inherent

! N invention which may have an important bearing

----- » | N
L _ LNOOE  * s caANNING
=5 / % APERTURE
~
-
TRy \ A
PHOTO- T \ >
~ \ L

ELECTRIC s -
CATHODE ‘ NN~

TARGET

.

LEAD CARRYING
PICTURE SIGNAL

COIL PRODUCING
AXIAL MAGNETIC FIELD

Fig. x.—Diagram of Farnsnorth image-dissector tube.

defects, the new invention appears to overcome them.
If the practical construction of the new tube can be
successfully carried out, it is likely to be a development
of the first importance.

In the Farnsworth camera (Fig. 1), an image of the
scene to be transmitted is projected by an ordinary
optical lens on to a photo-electric cathode enclosed in
an evacuated tube. Electrons are emitted from every
point of the cathode in proportion to the intensity of
light, and, by means of a high positive potential
applied to the cylindrical anode and by means of an
axial magnetic field, the electrons are drawn forward
and focused as an electron image at the plane of a small
scanning aperture. At the same time, the whole
electron image is caused to traverse in horizontal and
vertical directions by means of transverse magnetic
fields, and the image is thus scanned by the aperture.

In the Farnsworth system the fact that the number of
electrons entering the scanning aperture at any instant
is only equal to the number released by the correspond-
ing area of the cathode in the scanning time must set a
definite limit to the illumination intensity and the order
of definition with which the camera may be employed,
though this first difficulty can be overcome to some ex-
tent by electron multiplication.

In the Emitron type of electron camera (Fig. 3)-an
image of the scene to be transmitted is projected on to

*B. Patent No. 442,666.
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a photo-electric mosaic, thus causing the .individual
elements of the mosaic to emit electrons in proportion
to the intensity of light falling on them. The emission
of electrons leaves the elements of the mosaic posi-
tively charged, and these are discharged to a uniform
potential by the scanning of a beam of cathode rays.
Each element of the mosaic forms a minute condenser
with the ‘‘ signal plate ’’ behind the mosaic and the
currents which flow on the discharge of each little con-
denser give rise to a voltage across a resistance in the
earth lead of the signal plate. This voltage is applied
to the first valve of the train of amplifiers.

One of the principal difficulties of the Emitron type of
camera is to construct a mosaic screen of sufficient
sensitivity to provide an appreciable voltage for the
initial amplifier. The discharge currents of the normal
type of mosaic are extremely minute and ‘‘ noise ’’ in
the circuit is liable to be troublesome.

The New

Camera Tube

With the new tube it is claimed that the factors which
give rise to the lack of sensitivity experienced with both
the Farnsworth and Emitron types are eliminated by an
ingenious combination of the two systems. One form
of the new camera is shown diagrammatically by Fig. 4.

An optical image of the scene to be transmitted is
projected on to a plain photo-electric screen, which,
however, is made so thin as to be semi-transparent.
Although the photo-electric screen is shown as a
separate screen in Fig. 4, it is stated that it can be
formed on the plate-glass window of the tube by de-
positing a very thin layer of silver and coating it with a

Fig. 2.—Photograph of image dissector as made by Baird TeleviJibn, Lzd.
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layer of photo-electric caesium. Alternatively, the
screen may be made of a very fine wire mesh upon
which is deposited a photo-electric coating of caesium.

Whichever form of construction is adopted, the elec-
trons which are emitted under the action of the incident
light are drawn forwards, i.e., away from the scene be-
ing transmitted, by means of high positive potentials
applied to the cylindrically shaped anodes. The elec-
trons are caused to preserve their relative positions and

CATHODE - RAY
SCANNING BEAM

lsT
AmpLiFieR

are thus ‘‘ focused »’ by means of an axial magnetic
field on to a mosaic electrode shown on the right in
Fig. 4. On reaching the mosaic electrode, the high
velocity which has been imparted to the electrons by the
positive potentials on the anodes causes each electron to
produce the emission of several secondary electrons
from the mosaic surface, thus charging the elements of
the mosaic at a potential three or four times as great
as they could attain without the principle of secondary
multiplication.

As in the case of the Emitron camera, the mosaic
electrode consists of a thin sheet of mica, upon the front
face of which is deposited a very large number of
minute metallic globules, generally of silver. By a
special process, these globules are coated with a photo-
electric surface of caesium and caesium-oxide. On the
back of the mica sheet is deposited a layer of aluminium
or silver which forms the *‘ signal plate,” and with
which all the individual globules of the mosaic form
separate little condensers. When an optical image is
projected on to the mosaic surface, as in the case of the
Emitron, or when it is bombarded by an electron image
from the photo-electric cathode of the new camera,
the individual globules are caused to emit electrons.
Since the electrons consists of negative particles of
electricity, the globules are left more or less positively
charged, the amount of the charge being proportional
to the intensity of the illumination of each part of the
image.

To obtain the actual picture signal, the mosaic is
scanned in a conventional manner by means of a beam
of cathode rays which discharges each globule of the
mosaic in turn by restoring to it sufficient electrons to
bring its charge back again to a neutral level. The
discharge current is thus dependent on the charge
accumulated by the globule since the last scan and, as
the scanning beam sweeps over the multitude of tiny
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globules, voltages are developed across the resistance
in the earth lead of the signal plate which are propor-
tional to the illumination intensity of the corresponding
points of the image.

One of the difficulties of the Emitron camera, and
also of the type of camera illustrated by Fig. 4 is due to
the fact that the angle subtended at the point of deflec-
tion of the cathode beamn by a horizontal line of given
length at the top of the picture is smaller than the angle
subtended by a line of the same length at the bottom of
the picture. This difficully arises from the acute angle
of scanning which must be adopted, and to avoid the

MAGNETIC FOCUSING

- SECONDARY
Ol =
&ml ANODES Ve EMITTING
T R IR A, MOSAIC
“ §
~
R, P N__— SIGNAL PLATE
~ -
d o
v, AN
~
- ~ LS
/
/

SEMI-TRANSPARENT
PHOTO -ELECTRIC
CATHODE
CATHODE RAY
SCANNING BEAM

AMPLIFIER

Fig. 4—The new electron camera, a combination of the Farnsworth and
Euwitron systems in which the principle of secondary-emission multiplication
7s used at the mosaic to obtain increased sensirivity.

¢ 1T

of generator known as the ‘‘ Keystone generator ’’ has
to be employed to control the deflection of the cathode-
ray beam.

This defect is avoided in a second form of the new
type of camera which is illustrated in Fig. 5 and in
which a new form of mosaic is employed which is
scanned from the back. Such a mosaic presents very
considerable difficulties in its construction, but if the
practical difficulties can be overcome, it seems probable
that such a camera would not only be more sensitive
than the present types, but would also require less com-
plicated apparatus for its operation.

MAGNETIC FOCUSING

colL
ol _CYLINDRICAL
- ANODES
== MOSAIC
s

ELEMENTS

IR

[ o) —> —%

™ >

[, \ ELECTRON £
IMAGE

CATHODE RAY
SCANNING BEAM

~ N I,\ 7
~ \
s ¢
Z S e 2
~ )/
/ / ol
4
SEMI - TRANSPARENT

PHOTO-ELECTRIC
CATHODE

isv
AMPLIFIER
VALVE

Fig. s—An alternative form of the new camera in which the secondary-
emitting niosaic is so constructed that its elements can be scanned from the
back.
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DAVIS CUP MATCHES
TELEVISED .

LTHOUGH normal television
Aprogrammes closed down for

three weeks on July 24, special
relays from Wimbledon took place on
July 26 and 27. (The Davis Cup
Challenge Round was also televised
in order to include the whole of this
series.

As before, two cameras were used
at Wimbledon, one near the south-
west corner of the court to give near
and panoramic views, and the other
in a fixed position at the other end
of the court to give a general view
of the play and the spectators.

The mobile television unit at Wim-
bledon employed a radio link to
Alexandra Palace. No film was em-
ployed, transmission being instan-
taneous.

« THE MAN WITH A FLOWER
IN HIS MOUTH"”’

Pirandello’s unusual play, * The
Man with a Flower in his Mouth,”
which was televised in the afternoon
programme on July 20 and in the
evening of July 22, made Lelevision
history on two previous occasions. It
was the first play to be ‘televised by
the low-definition system in 1930,
when it was produced by Lance Sieve-
king, with Val Gielgud as ‘¢ The
Man ’; shortly afterwards it was
seen on the same flickering screen in
a puppet presentation by Jan Bussell,
who, incidentally, is now a television
producer at Alexandra Palace.

Viewers who can remember the
early television production of the
play will be impressed by the contrast
in production methods. In the old
days only one camera could be used
and it could not track forwards or
backwards. In producing ‘‘The Man
with a Flower in his Mouth,”’ Roy-
ston Morley employed all the devices
of modern television and introduced
a concealed camera taking shots
through the window.

TELEVISION DRAMA

Excerpts from ‘‘ Peer Gynt ’’ are
to be televised in the autumn with

William Devlin in the name part.
{This will be the first Ibsen play to be
presented in the Alexandra Palace
studios. William Devlin, who took
the part of Peer Gynt during two
seasons at the Old Vic, is almost a

regular visitor to the television
studios. He was seen as Clemenceau
in ‘“ The Tiger,” and as Michael

Ransome in the mountaineering play
““ The Ascent of F6,” by W. H.
Auden and Christopher Isherwood.

Jean Forbes Robertson will be seen
as Juliet in Shakespearean excerpts
to he televised on August 16.

PROGRAMME RECEIVED AT
COVENTRY

For the first time the entire tele-
vision programme from Alexandra
Palace was received at Coventry
ninety miles away, more than three
times the official reception range.
This is by far the greatest distance,
so far, at which television has ever
been received satisfactorily. The
programme was received by the
G.E.C. works at Coventry, and the
set was a standard G.E.C. receiver
with some small modifications, in-
cluding the use of a different type of
high efficiency valve. A perfectly
standard aerial assembly was used.

¢ Although we have often received
signals and snatches of programmes,
this is the first time that we have held
synchronisation throughout,” said
Mr. W. H. Peters, G.E.C. chief
radio engineer. ‘‘ It must be ad-
mitted that the programme was not
of a complete entertainment value,
but it was recognisable and the recep-
tion showed that the long distance
from the transmitter is not a basic
technical difficulty but only a practi-
cal problem. If three or four times
the output wattage power were being
used, then I think it might be pos-
sible to get a really good picture.”

PHASE SHIFT IN THE
SYNCHRONISING SIGNALS

It has been found by Scophony,’

Ltd., that there is a considerable
amount of irregular timing and phase
shifting in the synchronisation sig-
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nals radiated from Alexandra Palace,
and this has made them unsuitable
for receivers using scanning systems

possessing inertia. Representations
have been made on the subject to the
Television Advisory Committee and
the B.B.C., and the B.B.C. are, we
understand, taking steps to remedy
the defect. As soon as this trouble
has been overcome, Scophony com-
mercial apparatus will become avail-
able.

DEVELOPMENTS IN CANADA

The question of television was dis-
cussed during the Convention of the
Engineering Institute of Canada,
held on June 16 in Montreal. Mr. H.
Ouimet, of the Canadian Broadcast-
ing Corporation, said that great pro-
gress had been made, and that tele-
vision was, in the opirion of European
experts, far enough advanced to
justify its inauguralion as a public
service. Mr. Quimet gave it as his
opinion that, while it might cost a
hundred million dollars to provide the
whole country  with television,
that was no reason why cities could
not have instaliations; radio was first
developed for local service and the
same thing should apply to television.
He said that the idea of starting only
when it was available everywhere
was new in engineering, for in the
past progress had been made from
small beginnings.

THE SCOPHONY SUPER HIGH-
PRESSURE MERCURY LAMP

A super high-pressure mercury
lamp is the latest product of the
laboratories of Scophony Electronics,
Ltd. This is the latest development
in illumination technique and it is the
most efficient and brilliant light
source known. For television pur-
poses the Scophony mercury lamp is
operated from a D.C. source at a
voltage of 7o with a consumption of
only 3} amperes, the total consump-
tion being approximately 250 watts.
The brilliancy of this light source is
such that an efficient carbon arc con-
suming 500 watts would only give
one-third to one-fourth of the light
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obtained with the mercury lamp. In
use in the receiver the mercury lamp
is first focused on to the light control,
from the light control to the high
speed scanner (a stainless steel poly-
gon) and from there on to the low
speed scanner which gives the picture
repetition frequency, and through a
projection lens on to the 2 ft. screen.
Very few optical bodies are used and
no corrected lenses of any sort are
embodied in the apparatus.

TELEVISION IN GERMANY

The existing telephone-television
service between Berlin and Leipzig is
to be éxtended to include Hamburg,
Munich, Kiel, and Frankfurt. Also,
it is understood that the two {rans-
mitters on the Feldberg and the
Brocken will begin operations during
the coming autumn, probably using
441 lines definition.

TELEVISION AND THE DEAF

{The introduction of television
would appear to offer great possibili-
ties for those unfortunate people who
are deaf and cannot obtain entertain-
ment from radio. For the trst time
serious experiments have been made
to ascertain to what extent television,
which depends upon sound as well as
vision for its full effect, would appeal
to the totally deaf.

As a result of suggestions made to
the General Electric Company by
those interested in the welfare of the
deaf, a series of practical tests with
television are being carried out. A
set was installed by the G.E.C. at the
Tower House Home for Deaf and
Dumb Men at Eritl, and the results
have been most promising.

The programme was first shown to
about thirty men, most of whom have
been totally deaf from birth. In order
that those conducting the experiment
should share to some extent the re-

actions of the deaf people, the sound-

was cut out and only the wvision
shown. The programme consisted of
a fashion parade, a showing of zoo
animals, a news bulletin and a short
play. As the vision appeared on the
screen, the men turned to each other
excitedly gesticulating and one after
another they began to put their
thumbs up, the sign in their language
meaning ‘‘ good.””  Only the play
appeared to suffer from the lack of
sound, but it made little difference to
the deaf men who followed it intently
and then burst into spontaneous ap-
plause at the end.

Later, through an interpreter, the
men explained their reactions to tele-
vision. All of them were delighted
with it and they wanted to know
whether they would be able to see
important events, particularly football
matches. All appreciated the possi-
bility of having this source of news
and entertainment continually avail-
able. After further tests have been
made it is probable that a complete
report will be sent to the B.B.C. in
the hope that it will be possible so to
arrange programmes that each
sesslon contains at least one item
which does not depend en sound.

SCOPHONY TRANSMITTING
EQUIPMENT

The Scophony transmitting equip-
ment, which is used for the trans-
missions to the Science Museum
Exhibition, consists of a main film
projector which incorporates the
‘“ split focus *’ principle, there being
only one scanner similar in size to the
receiver scanners, The light source
is an arc lamp of the low-intensity
type and the film-"is continuously
moving. (The sound head is, of
course, also included in the projector.
The spot of light after passing
through the film, falls on to a photo-
electric cell of the electron multiplier
type. With a normal film, one-
tenth of a volt is obtained across the
photo-cell resistor after the electron
multiplier.  The vision signals are
amplified by a three stage amplifier
which feeds directly into a line
amplifier with an output impedance
of 100 ohms. This is then fed to the
radio transwmitter through a co-axial
cable.

TELEVISION AT NEW YORK’S
WORLD’S FAIR

David Sarnoff, President of the
Radio Corporation of America, and
Grover Whalen, President of the 1939
New York World’s Fair, have signed
an agreement whereby television will
be given a public demonstration by
the Radio Corporation of America
and the National Broadcasting Com-
pany at the 1939 World’s Fair.
Millions of visitors to the Fair from
the far corners of the earth will have
an opportunity to watch demonstra-
tions of everv aspect of radio and
television. The N.B.C. television
transmitter on the Empire State
Building, will televise outstanding
World’s Fair events, and will bring
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to visitors joint demonstrations of the
marvels of sound and sight broad-
casting.

The signing of the agreement,
the ceremony Dby which television

is assured as a major attrac-
tion of the Fair, was televised
in the television studio of- the

National Broadcasting Company in
the R-C.A. Building where represen-
tatives of the Press both saw and
heard the major participants, Mr.
Sarnoff, Mr. Whalen and Lenox R.
Lohr, President of the National
Broadcasting Company.

Mr. Sarnoff said: *‘ The progress
we are making daily in the develop-
ment of transmitting sight through
space gives promise that by the time
the World’s Fair opens in 1939, tele-
vision will be greatly advanced over
its present-day position. While the
problems of developing a nation-wide
television system are enormous, we
have faith in the future of this new
radio art.”’

Speaking on behalf of the Fair
Corporation, Mr. Whalen said:
“ Personally, [ can imagine no
greater scientific accomplishment than
the broadcasting of sight, and in this
ceremony this afternoon, you are giv-
ing visible evidence of your ability to
achieve this miracle. This business
of sitting in front of a television
camera and having someone see and
hear me far away, is both wonderful
and fearful in its potentialities. I am
not only impressed, I am over-awed.
I know our Fair visitors will be
similarly affected.”’

THE CLOSE-DOWN PERIOD

During the television close-down
period from July 26 o August 14,
inclusive, there will be two test trans-
missions daily, with the exception of
Saturdays, when the morning trans-
mission alone will be given. These
will be solely for the benefit of the
radio industry. There will be no
transmission on Sundays or on Satur-
day, July 31, or Monday, August 2.
The transmissions will be radiated
from 11 a.m. to 12 noon, and from 2
to 3 p.m., and will consist of the tele-
vision demonstration film, short
magazine films and news reels, ac-
companied by sound, and exterior
shots from the balcony with gramo-

" phone records, all of which will be

interspersed with periods of cruciform
pattern with tone on the sound trans-
mitter, If the exterior conditions are
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bad, a set scene from the studio will
be substituted for the outside shot.

From August 16 to 21 inclusive
normal programme hours will be
followed. On August 23 and 24 there
will be three hours’ transmission of
film with sound announcements from
11.30 a.m. to 12.30 p.m., 3 to 4 p.m.,
and g to 10 p.m.

RADIOLYMPIA TRANSMISSIONS

During Radiolympia, from August
25 to September 4, inclusive (Sundays
excepted), there will be three hours’
transmission daily as follows:—
I11.30 a-m. to 12 30 p.m., film; 4 p.m,
to 5 p.m., actuality transmission;
g p.m, to 10 p.m. actuality transmis-
sion.

After Radiolympia, fromn September
6 onward, normal programme hours
(3 to 4 p.m., and g to 10 p.m.) will be
given, with an extra morning hour
purely for trade purposes made up as
follows :—10.30 to 11 a.m., cruciform
pattern with tone; 11 a.m. to 12 noon,
demonstration of magazine film with
sound.

GERMAN FTELEVISION DEMON-
STRATION AT THE PARIS
EXHIBITION

The Press were recently invited to
view a demonstration of German tele-
vision at the Paris Exhibition, under
the auspices of the Reichspost. In
their opinion the results were excel-
lent and comparable with those seen
in London. The visitors were present
at a scene taken on the pavilion ter-
race by direct vision camera and were
later conducted to the hall where the
image was reproduced by wire link.

The pictures were reproduced by
the Telefunken system, giving 375
lines, 25 frames interlaced scanning,
and the panoramic shots gave an ex-
cellent view of the whole of the Exhi-
bition grounds. Filins were then
shown on the same system, using a
direct scan from the Iconoscope and
continuous film. The results were
equally good apart from a slight
blurring of the backgrouad, due, as
explained by the engineer in charge,
to wandering of the focus of the film.

The principal attraction was the
‘¢ visio-telephone *’ of the Reichs-
post, similar to that installed between
Berlin and Leipzig last yvear. In this
the scanning is by flying spot with a
definition of 180 lines, 25 pictures
per second.

The illumination required is not

high, owing to the dim interior of the
cabinet, and a 6-amp. arc is used.

It is considered that 18o-line defini-
tion is sufficient for the visio-tele-
phone for the present, since only
heads or head-and-shoulders at the
most @are transmitted; nevertheless
the Telefunken Co. are investigating
the possibility. of transmission at
greater detail.

THE NORTH POLE WIRELESS
STATION

Reports have at last been received
regarding the transmissions broad-
cast by the Soviet scientific expedi-
tion, which has erected a short-wave
station approximately at the North
Pole. This station, which operates
on approximately 20 metres, with a
power of 70 watts, has been heard by
an amateur living in Norway and by
one or two commercial bodies in Lon-
don. We have so far not been able
to receive reports from amateurs in
this country who have been fortunate
enough to pick up this interesting
station. Who will be the first listener
to receive a QSL card from the North
Pole? :

. SHORT WAVES AND ATLANTIC

FLYING BOATS

It is quite well knewn that both the
Caledonia and the American Clipper
II1 were using radio to keep in con-
tact with base stalions. Both planes
use goo metres for the first hour or so
of their journey, later switching over
to short-waves. We are not per-
mitted to give the exact wavelength
used by these planes, but already
amateurs have accideuntally fallen on
the correct frequency and have been
able to follow the progress of the
Caledonia and the Clipper across the
Atlantic.

A NEW COMMERCIAL SHORT-
WAVE STATION
Hicksville, a hitherto unknown
American town, has now come right
into the news owing to its new short-

wave station, W2XBE, which is
operating ~on approximately 1%
metres. For some reason as yet un-

known, this station is putting over a
signal to Europe at a strength twice
that of the average commercial broad-
casters on the same wavelength. This
station can be heard most cvenings
between 5 and 7 p.m. even when con-
ditions are poor.
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THE PALEY REWARD
William S. Paley, of the Columbia
Broadcasting System, is presenting
an annual award to the amateur who,
through amateur radio, has contri-
buted most either in research, tech-

nical development or operating
achievement.  The frst award has
been won by Walter J. Stiles,

WS8DPY, for his services during the
Pittsburgh floods at the end of last
year. WEDPY maintained com-
munication from a town entirely cut
off from the rest of the country. Not
only did he maintain a portable sta-
tion, but he travelled through many
miles of flooded country before the
station could be erected. The whole
of the gear and the power supply was
portable, and it says much for his
arrangements that continuous ser-
vice was maintained.

A TELEVISION THEATRE

A new radio store is being opened
in Oxford Street, London, consisting
of six floors devoted to radio and
television. In addition to the tele-
vision demonstration room there is
to be 4 television theatre (fully
equipped so that complete pro-
grammes can be seen by intending
purchasers. This will be one of the
most central television demonstra-
tion rooms in London.

TELEVISION AND THE RADIO
EXHIBITION

The first real show of television will
be at the R.M.A. Exhibition at Olym-
pia which opens on August 25, and
carries on until Saturday September
4. Provision has.been made for no less
than 50,000 people 0 see television
broadcasts for the f{irst time, and
no fewer than fourteen manufacturers
have booked space so that they can
demonstrate their receivers. This is
the first time that television on a large
scale has been shown by the Radio
Manufacturers’ Association.

TELEVISION PROGRAMMES

Although many viewers still criti-
cise some of the programmes trans-
mitted from Alexandra Palace, it is
generally agreed that television ful-
fils its most useful purpose when there
are transmissions of an unusual type.
One -of the most popular broadcasts
during the past month was the tele-
vising of the new L.N.E.R. stream-
line train Dominion of Australia. A
tele-photo camera picked up this train
at a distance of three-quarters of a
mile travelling at 60 miles an hour.
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DEATH OF MARCONI

A BRIEF HISTORY OF HIS ACHIEVEMENTS

E regret to announce the death
-\x; of the Marchese Marconi,

which took place in Rome on
July 20. Death was due to heart
failure.  Guglielmo Marconi was
born at Bologna on April 25, 1874.
His father was an Italian country

gentleman who, in 1864, married
Miss Annie Jameson, of Daphne
Castle, County Wexford, Ireland.

He was educated privately at Bolog-
na, Florence and Leghorn. As a boy
he took a keen interest in physical
and electrical science. In 1895 the
idea became firmly rooted in his mind
that a system of telegraphy through
space could be provided by means of
electric waves, the existence of which
had been foreseen mathematically by
Clerk Maxwell in 1804 and later in-
vestigated experimentally by Hein-
rich Hertz, Oliver Lodge, Righi, and
others.

Early
Experiments

In the early summer of 1895, Mar-
coni conducted a number of experi-
ments at his father’s country house
at Pontecchio, near Bologna. These
experiments, made with crude and
inefficient apparatus, soon began to
give results which appeared to Mar-
coni to be remarkable, communication
being established in that year over
distances in excess of a mile.

In 1896, Marconi came to England,
and on June 2 of that year took out
the first patent ever granted for wire-
less telegraphy based on the use of
electric waves. He continued hts ex-
periments in London, and in the same
vear demonstrated his invention be-
fore officials of the Post Office and
other representatives of British and
Foreign Government departments.
These demonstrations were first car-
ried out on the roof of the General
Post Office, St. Martin’s-le-Grand,
London. Later experiments for the
Post Office were carried out on Salis-
bury Plain and across the Bristol
Channel

In June, 8¢y, at the invitation of
the Italian Government, Marconi
went to Spezia, where a land station
was erected and communication with
Italian warships was established up
to a distance of 12 miles. He was
then invited to demonstrate his ap-
paratus in Rome, .where successful

tests were carried out.. Other tests
also took place at the Italian Cham-
ber of Deputies.

The time was now almost ripe for
wireless telegraphy to be applied to
commercial and utilitarian purposes,
and in July, 1897, « company was
formed in London to acquire the Mar-
coni patents in all countries except
[taly. This company was called the
Wireless Telegraph and Signal Co.,
Ltd., which in 1goo changed its name
to that of Marconi’s Wireless Tele-
graph Co., Ltd. For some time the
company’s cfforts were confined to
furthering Marconi’s pioneer work.

Wireless telegraphy was rirst used
for commercial purposes in 1898,
when the Kingstown regarta  races
were reported for the Dublin Express
by Marconi by means of wireless ap-
paratus installed on a tug which fol-
lowed the yachts in the Irish Sea.

The utility of wireless in saving life
at sea was demonstrated for the first
time when, on March 3, 1899, a
steamer collided with a lightship.
The accident was at once reported by
wireless to the South Foreland, en-
abling lifeboats to be promptly sent
to the assistance of the light vessel.
In March, 1898, Marconi established
communication across the English
Channel  between Lngland and
France. During this year wireless
was also [irst utilised in the naval
manceuvres for commuiication be-
tween warships over distances of 74
miles. The first military application
of wireless took place during the
South African war.

A Famous
Patent

During this period numerous im-
provements embodied in patents
taken out by Marconi were utilised.
On April 26, 1900, he applied for a
patent for ‘‘ tuned or syntonic tele-
graphy as well as multiplex tele-
graphy with a single aerial.’””  This
patent, the number of which was
7,777, became famous in the history
of wireless, and its validity was up-
held in the High Court.

In October, 1900, the erection of a
long distance wireless telegraph sta-
tion in Cornwall was commenced by
Marconi and preliminary tests were
carried out up to a distance of about
200 miles. On December 12, 1901,
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The Alatbe.r Marconi.

Marconi, on his first attempt, suc-
ceeded in transmitting and receiving
signals across the Atlantic Ocean
from Poldhu in Cornwall to St.
John’s, Newfoundland. This achieve-
ment completely confirmed Marconi’s
opinion that electric waves would not
be stopped by the curvature of the
earth and therefore could be made to
travel any distance separating any
two places on our planet, a view he
had held for many years in the face
of considerable opposition. The wire-
less conquest of the Atlantic may be
regarded as the culininating point of
Marconi’s pioneer work.

In 1916, during the world war, ex-
periments were commenced by Mar-
coni in Italy with very short waves,
with the object of devising a direc-
tive, or beam system, of wireless tele-
graphy for war purposes. This was
a principle on which he had also
worked during his earliest experi-
ments, but work on these lines had
been put on one side in favour of the
use of longer and longer waves com-
bined with higher power. Later, in
England, with the assistance of Mr.
C. S. Franklin, important results
were obtained by the use of 15-metre
waves between London and Birming-
ham.

The anticipations of Marconi were
fully justified by the results obtained
since that time with short waves by
British and foreign experimenters.
Marconi was the first to discover in
October, 1924, that short waves of
the order of 30 metres in length could
be transmitted and received over the
greatest distances during daylight.

The value of Marconi’s work has
been recognised by governments,
universities and learned societies all
over the world.
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THE TELEVISION CAMERA.

HOW THE PHOTOGRAPHIC
EMULSION AND THE
PHOTO-ELECTRIC

MOSAIC COMPARE

published comparing the television

camera. with the ordinary photo-
graphic type. It will now be interest-
ing to compare the photo-electric
mosaic of the former with the photo-
graphic film or plate.

Considering the photographic plate
first, the emulsion consists of very
small particles of silver bromide sus-
pended in gelatine. The exact methods
of commercial manufacturers are not
divulged though, the general princi-
ples are the same for all. A solution
of potassium bromide in gelatine is
‘first prepared, to which is added a
solution of silver nitrate. A reaction
takes place which results in a precipi-
tate of silver bromide and potassium
nitrate in solution, the latter being
washed out of the emulsion.

The actual crystals of silver brom-
ide are about 1/10,000 of an inch
across and there are several thousand
millions to the square inch on a nor-
mal plate or film, What actually hap-
pens to the silver bromide on expo-
sure to light is still not definitely
known, though many theories have
been put forward. Certain principles
are, of course, well known in the
working of the emulsion. For exam-
ple, it is necessary to have a certain
intensity of light before any record-
ing is possible, while the effect pro-
duced is not by any means instantan-
eous in the proper sense of the word,
the ‘ effect ’’ being the product of
time and light intensity ; there is also
a point where no further effect takes
place (see Fig. 1).

Obviously tonal or ‘¢ effect ”’ dis-
tortion will take place if the light
image projected on to the emulsion is
above or below certain limits of inten-
sity. It is for this reason that pure
white or black is rarely seen in film
studios from which the highest

IN the June issue an article was

D

photographic quality is required.

The ‘“ effect ”” or latent image
on an exposed plate remains for
a considerable time, though in %
the course of some years, under [
normal storage conditions, it will &
fade. It can also be destroyed
by heat. A very important fac-
tor in the working of photo-
graphic emulsions is the cffect of
different coloured lights. Simple
emulsions are only affected by ultra-
violet and blue light and for many
years were all that photographers had
to work with, with the result that ob-
jects of pure red or green came out
black in the monochromatic reproduc-
tion, while blue was reproduced far
too light. The public accepted such
photographs as they had never seen
anything better. The defect was
gradually remedied, principally by the
effect of certain dyes on the emulsion
till to-day the modern emulsions have
a fairly even response to all visible
colours. '

A serious defect in photographic
work, and one which is not realised
by the vast majority of -photograph-
ers, is that of halation. The term is

EFFECT

LIGHT INTENSITY TIME CONSTANT

Fig. 1.—Curve showing that * effect” is a product
of time and light iniensity.
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The Emitron camera as used at the Alexandra
Palace.

often used to cover defects for which
it is not responsible.

When the optical image falls on
the emulsion the light rays are finally
mostly absorbed into the emulsion,
but not immediately. Scattering
takes place on the surface and during
its penetration into the emulsion with
the result that in such cases where
the optical image has a bright area
adjacent to a black one, with a sharp
dividing line, the dividing line often
appears somewhat blurred and close
inspection shows the bright area has
encroached into the dark one. While
this defect is unnoticeable in most
photographs, in the recording of
sound for the ‘‘ talkies ’’ it produces
a certain amount of poorness of qual-
ity, especially in the higher frequen-
cies and it is interesting to note in
passing how the R.C.A. has overcome
it by the use of ultra-violet light,
which scatters considerably less on
striking the emulsion and is entirely
absorbed in the thinnest of emulsions,
thereby reducing halation to a mini-
mum.

Before leaving the photographic
emulsion a word about development;
the process by which the silver bro-
mide is reduced to silver. The general
reaction of development is

NAR 4+ AGBr 7 A¢ + Na BrR-} R
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THE PHOTO-ELECTRIC MOSAIC AND COLOUR

The sodium salt of the reduc-
ing agent is symbolised by R
while oxidisation product is R!
and sodium bromide. Unfortu-
nately all commercial developers
increase the grain size, that is
to say, the actual silver bromide
crystals during the process of de-
velopment conglomerate into rela-
tively large masses putting a limit on
the fineness of detail which could be
recorded if the conglomerating effect
did not take place. This grain limi-
tation is particularly noticeable if too
near a cinema screen. The latest
photographic research, however, is
hopeful of doing away with grain, the
final image,- as far as films are con-

SILVER
GLOBULES -7
COVERED WI(TH
CAESIUM \

Fig. 2—Diagram showing construction of photo-
electric-mosaic.

cerned, being produced by a dye
system.

The Television
“ Plate >

Now let us turn to the television
equivalent of the photographic plate,
the photo-electric mosaic, which in
physical size as used to-day is some-
thing under 5 x 4 inches enclosed in
an evacuated glass vessel.

The basis is a mica plate which is
coated on both sides with metallic
silver, the coating on one side, how-
ever, being considerably thicker than
the other. This prepared plate is now
heated and at a certain temperature
the thinner of the silver surfaces
undergoes a physical change, inas-
much as the silver separates into
minute globules arranged in fairly
regular formation while the other side
remains intact. This prepared mica-
silver plate is then fixed into position
in its glass chamber into which
caesium is distilled, and the latter,

having a particular aflinity for silver,
condenses on the globules, the final
result being a plate of mica on one
side of which are hundreds of thou-
sands of these caesium coated silver
globules and the other a picece of plain
silver. sectionally shown in Fig. 2.
Now the electrical engineer will real-
ise that the silver globules and silver
plate with the mica beétween are the
physical conditions for an electrical
condenser so we can redraw Fig, 2
as in Fig. 3, to represent the globules
as condensers.

If light falls on any of these
caestum coated globules, while at the
same time they are subject to a posi-
tive potential, such as the anode plate
A Fig. 3, electrons will be released
and drawn off on to the anode with
the result that the globule condensers
will become positively changed. The
number of the electrons released will
be proportional to the amount of light
falling on the caesium, so that if
twice the amount of light falls on
globules 1, 2, 3, as compared with
4, 5, 6, they will in a given time
assume twice the change.

By this means we can record an
optical image projected on to this
plate of myriads of condensers in the
form of electrical changes just as the
light-image produces a latent image
in the photographic emulsion. Obvi-
ously if the condensers are perfect as
regards insulation, on the light image
being removed the image of charges
should be retained indefinitely.

As in -the photographic emulsion,
the effect or equivalent change is a
product of light and time and a point
can be reached where no further
changing effect will take place; to
use a photographic term the plate
would be over exposed. The curve
of light and effect of TFig. 1 is also
fairly representative of the photo-
electric mosaie which may seem a
strange statement when vacuum
photo-cells are linear in output to in-
cident light. However, at very low
intensities of light the number of elec-
trons released are very few per unit
of time and the leakage of the globule
condenser may be of such an order
that the condenser never charges.

Effect of
Colour

The effect of colour on photo-elec-
tric mosaics is similar to photographic
emulsions, inasmuch as, the effects
vary with different colours. Early
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photo-cells with potassium as the
active agent were most sensitive to
the blue end of the spectrum, while
with caesium, the most active of
photo-electric clemeuts, the greatest
sensitivity is generally in the red or
infra-red part of the spectrum. The
cameras at Alexandra Palace appear
to have become considerably less red
sensitive since the test transmission
periods.

The colour sensitivity is most
noticeable on outdoor shots. Foliage,
which is largely green to the eye, re-
flects large quantities of infra-red
rays and if recorded on any device
sensitive to that part of the spectrum
appears unduly light. Actually

A so-]:
Fig. 3—Diagram showing the working principle of
the photo-electric mosaic.

though most caesium photo-electric
cathodes are red sensitive, by using a
very thin caesium coating on silver
they have even been made to peak in
the blue region, and there seems little
doubt that television photo-electric
mosaics will eventually be as pan-
chromatic as modern photographic
emulsions,

It has been pointed out that hala-
tion is due to the scattering of light.
at the surface and through the emul-
sion. In the photo-electric mosaic
scattering also takes place at the sur-
face though there is no equivalent to
the passage of light through the emul-
sion. Unfortunately another type of
halation-occurs, namely, that brought
about by electrical leakage from one
globule condenser to another. A con-
dition may also arise when consider-
able difference of potential may exist,
say, between 3 and 4 (Fig. 3), 3 being
so strongly positive as to attract elec-
trons from 4, which should have gone
to the anode. A little thought will

(Continued at foot of page 476)
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TELEVISION HISTORY AT THE
SCIENCE MUSEUM EXHIBITION

This article is supplementary to that published last month in which a general review of the exhibition
at the Science Museum was given. Below, items of historical interest that are on view are dealt with.

N last month’s issue of TELEVISION AND SHORT-WAVE

WORLD we gave a general account of the Exhibition

of Television which was opened at the Science
Museum on June 10, and which will remain open until
some date yet to be announced, but which will prob-
ably be about the middle of September. We under-
stand, however, that if the present good attendance
continues in September, it is possible that it will remain
open until October.

A pair of  Prismatic Dises”’ invented by the late C. F. Jenkins. The

edges of the discs are ground to the form of a prism, the angle of which changes

continuonsly round the periphery. They were used in the Jenkins scanning
System.

In this issue, we propose to concentrate on some of
the more historical objects of interest in the Exhibition,
for the benefit of those who are not able to visit the
Exhibition itself, and as a permanent record for future
reference.

The historic Baird apparatus has often been des-
cribed and illustrated before, but there were a number
of other pioneers whose work, if less well known, was
of considerable importance in contributing to the early
development of television. The work of several of
these is illustrated by exhibits in the Iixhibition.

Of first importance to the pioneers of photo-tele-
graphy and television are the names of May and
Willoughby Smith, the discoverers of the photo-sensi-
tivity ‘of selenium. The discovery was actually made
by May, but he seems to have got so little credit for it
at the time that his other names have been forgotten !
The discovery, however, was communicated to the
Society of Telegraph Engineers (which later becanfe
the Institution of Electrical Engineers) by his chief, W,
Willoughby Smith, and a photographic copy of his
communication to the Society forms an interesting
exhibit.

The discovery of the photo-sensitivity of selenium
caused almost a glut of ideas, mostly wildly impractical,
for systems of distant vision by means of electricity.
These were, of course, doomed to failure, chiefly be-
cause selenium was not sufficiently sensitive or rapid in
its response. But if selenium was useless for television,
it could be used in a primitive system of photo-tele-

graphy which was invented by Shelford Bidwell, a man
who devoted much though to the subject in later years
and who was indirectly responsible for Campbeil Swin-
ton’s proposal in 19o8. Shelford Bidwell’s apparatus
has been preserved and forms an interesting introduc-
tion in the Television Exhibition to the more modern
inventions.

Early Scanning
Abpparatus

Even the earliest of the pioneers realised the neces-
sity for some system of scanning, and it is_interesting
to see a copy of the original German Patent No. 30,105
granted in 1884 to Paul Nipkow for a system of dis-
tant electrical vision. It is common to regard Nipkow
as the inventor of the celebrated spiral disc, and so
he was, but his patent is of almost greater interest on
account of the working of his receiver. TFor his trans-
mitter, he proposed to use the spiral perforated disc
in conjunction with a selenium -cell--an impractical
suggestion—but his receiver was far more ingenious.
Faced with the problem of light modulation, he pro-
posed to use a polarising prism, followed by a crossed
analysing prism, the two being placed on either side
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A Webnelt cathode-ray tube of 1905. Prior to that date, an induction coil

had to be used to obiain an electron beam from the cold cathode, bur Webnelt

introduced a platinum sirip filament which was coated with lime oxides, and
the electron. beam could be produced with low anode voltages.

of a piece of heavy flint glass. = A magnetic field was
arranged to traverse the flint glass and modulation of
the magnetic field caused rotation of the plane of polar-
isation of light passing through the combination. At
the time, his whole scheme was impractical, but it is
of interest to remark that Nipkow's receiver is almost
identical with that used by Baird only five or :ix years
ago. Baird, of course, used the Kerr effect, instead
of the Faraday effect, but the principle is identical.
One of the prettiest devices which have ever been
devised for scanning purposes was the prismatic disc

THE SCIENCE MUSEUM
TELEVISION EXHIBITION
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invented by C. F. Jenkins, an American, about 1917.
A pair of these discs, believed to be the only pair in
existence in the world, are now on exhibition at the

g .
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A large Baird cathode-ray tube having a diameter of 15 ins. It reproduces a

picture 12 ins. by 1o ins. and emplays magnetic focusing and scanning. With

a maxinmm anode voltage of 6.500, a brilliant black and white pictare is
obtained,

Science Museum Exhibition although they were ot on
view when it was first opened. As the illustration
shows, the discs consist of flat discs of plate glass, the
periphery of which is ground to the form of a prism

: o -/ Do i ki
A view of the Baird electron camera with the cover removed. The lens and
Jocusing arrangements may be seen on the left while on the right is the Farns-
worth image dissector tube which converts the optical image into electrical
impulses.

of which the angle changes continuously round the
circumference.  If an object is viewed through the
prismatic portion as the disc rotates, the object appears
to have a linear motion in the direction of the radius,
intermittent, of course, at the point where the prism
angle suddenly changes.

For scanning purposes, two discs were used, one
rotating at high speed to give the line scan, and the
other rotating more slowly to give the frame scan. They
were so arranged that the two rings overlapped each
other and the scanning aperture was situated behind
the prismatic peripheries at a point where they cross at
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right angles. The rings were only suitable for low-
definition scanning on account of the limited rotational
speeds to which they could be subjected. The beauty
and ingenuity of -their construction, however, has to
be seen to be believed and as the machine which was
used to grind them has now been destroyed, these two
specimens are unique.

Another interesting series of exhibits from the scan-
ning point of view are those provided by International
Television Corporation. These illustrate the develop-
ment of an optical-mechanical system of reproduction,
which, if certain difficulties can be overcome, may be
applicable for larger screen television. A skeleton 180-
line Mihaly-Traub receiver is shown, and also the scan-
ning unit of a 4o03-line receiver.

Cathode-ray Tube
Development :

The development of cathode-ray tubes is -nother
aspect of television which has provided scope for a
special section of the Television Exhibition and it is
of considerable interest to be able to witness the
earliest types of Crookes tubes, dating from 1887,
actually in operation. The Braun tube of 1897 and its
successor, the Wehnelt tube of 1905 are of special
interest since these were the first cathode-ray tubes to
be of practical use [or laboratory measurements, al-
though, in an experimental form, a similar tube had
been used by J. J. Thomson in his classical researches

An experimental Baird receiver which enploys a projection inbe Jor throwing
an image of the cathode-ray tube onto a screen mieasnring 18 ins. by 14 ins.
A lens having an aperture of fl1.5 is used.

on the electron in 1884. The Wehnelt tube shown in

our illustration was the first type of cathode-ray tube

to have a heated filament for the emission of the elec-
tron stream; previously, an induction coil had been
ngcessary to provide the very high voltages required.

All the imporfant stages in the development of the
cathode-ray tube are illustrated in the Exhibition—the
Johnson tube of 1gz1, the Bedford tube of 1930, and
the von Ardenne type. Of the modern tubes, there are
examples of a Cossor television tube and a Baird 13-
inch tube with magnetic focusing and deflection of the
electron beam.

s The Television Camera’’

(Continued from page 474)
show that all sorts of complications
may arise if any sort of leakage takes
place from globule to globule. In
practice, scenes with large mosaics of
black or white often appear with
strange misty fog-lilke patches as
radiated from Alexandra Palace, and

this defect is thought to be due to this
reason.

In television there is no develop-
merit as in the photographic sense of
the word, though the next process,
namely, that of scanning, has the
effect of increasing the grain just as
the chemical developer does in photo-
graphy. The scanning is brought
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about by discharging a relatively
large number of globule condensers
by systematically sweeping the mosaic

with a cathode beam which discharges:

each group of condensers in turn, the
current from the discharge producing
a voltage across an external resist-
ance. The discharge current varies
according to the amount of light.
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THE DESIGN OF
THE PHILIPS’ RECEIVER

fundamentally from an ordinary

radio receiver iz that for the re-
ception of television pictures a
receiver must give a uniform ampli-
fication over a very wide frequency
range. It is therefore not possible to
use circuits with a high selectivity,
so that there is a marked reduction in
the amplification which can be ob-
tained per stage.  Furthermore, in
receiving vision—as opposed to the
reception of sound—any phase dis-
placement which may be obtained
during amplification must not alter
the mutual positions of the oscilla-
tions with different frequencies from
which the picture signal is built up.
On the other hand, television recep-
tion is simpler than sound reception
inasmuch as pronounced non-linear
distortion is permissible. As a result,
the carrier wave and one of the side
bands are, for instance, quite suffi-
cient for good reception. This offers
the important advantage that the fre-
quency band to be treated is only half
as wide, so that the amplification in
the individual stages is practically
doubled.

Circuit of the
Receiver

In a television receiver the wave on
which the picture is modulated must
be picked up, amplified and- rectified;
the vision signal obtained in this way
must then modulate the voltage at
the control electrode of a cathode-ray
tube in such a way that the scanning
spot on the fluorescent screen always
has the same intensity as that of the
corresponding point in the original
picture. In addition, a scanning ar-
rangement consisting of two saw-
tooth generators is required, so that
the scanning spot wili cover the whole
surface of the screen; a device is also
needed responding to the synchronis-
ing signals picked up and thus syn-
chronise the operation of thé scai-
ning device with that of the trans-
mitter, Finally, the sound which is
modulated on another carrier wave

e TELEVISION recciver differs

must also be picked up, amplified,

rectified and finally passed to a loud-
speaker.

By C. L. Richards

This is a description of an experimental
receiver produced by the Philips Company

In the receiver described here, a
cathode-ray tube is used giving a pic-
ture measuring 25 by 18 cms.  The
tube operates on an anode tension of
5,000 volts. The cathode-ray -is de-
flected in hoth directions by electrical
means through the ageucy of two
pairs of deflecting plates; the requi-
site deflection voltage being approxi-
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gether with an auxiliary frequency
generated by the oscillator V.

Two new carrier waves are pro-
duced in the mixer valve, each with
a lower frequency than the two pri-
mary carriers. Vision is modulated
on one intermediate-frequency car-
rier wave and sound on the other.
The two carriers are passed together

Fig. 1.

amplifying valve for vision and sound. V', Mixing valve with oscillator V.
Ve Amplification and rectification of sound signals.
Ve and Vg Transwiission of vision signals to ihe
Vies Vi, Vg Amplification of synchronising

vision and synclionising signals.
control electrode of cathode-ray tube.

Cireuit diagram of receiver for vision and sound. V), Ultra-skort wave

V,to
Vo to Vy Amplification of

signals and transmission to saw-tooth nave generators.

mately 1,000 volts. The modulation
voltage at the control electrode of the
tube is approximately 30 volts.

A schematic circuit of the receiver
is shown in Fig. 1. The two carrier
waves for vision and sound are picked
up with the same aerial and both am-
plified in the same frequency stage
by an amplifying valve V,; the fre-
quericy - characteristic of this stage
must naturally be sufficiently broad
for this purpose.

To separate the picture and sound
signals the heterodyne principle has
been introduced. ‘The two signals
are passed to the mixer valve V, to-
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to the grids of two intermediate-fre-
quency amplifying valves V, and V.

The anode circuit cf V, is tuned to
the sound intermediate frequency and
has such a narrow frequency charac-
teristic that the vision signals are no
longer able to pass. In this connec-
tion it should be remembered that
behind the mixer valve the signals
are transmitted on an entirely dif-
ferent carrier. The intermediate-fre-
quency carrier modulated with vision
is further amplified in V; in the usual
way and rectified in the diode V, the
low-freqiency signal .so obtained is
applied to the gramophone pick-up
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sockets of a standard radio receiver
equipped with loudspeaker and
volume control.

As already indicated, the two inter-
mediate-frequency carriers are also
passed to ‘the grid of the amplifying
valve V,. The circuit following this
valve, as well as the two succeeding
amplifying stages with the valves V,
and V,, together furnish a frequency
characteristic of the required type, so

the same modulation depth, so that
the broken lined marked 1 and 2 will
always occupy the same positious. In
consequence, the values V, and V,
(Fig. 3b), of the voltage at the anode
of V,,, corresponding to the grid
voltages 1 and 2z will also always be
the same irrespective of the modula-
tion of the vision signals. The con-
trol electrode of the cathode-ray tube
is connected directly to the anode of

/ Fig. 2.—Circuits of

valyes Vg and Vg,
which apply the vision
signal to the control
electrode of the cathode-
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circuits in the receiver have much
sharper resonance curves than those
of the television receiver.

Synchronising
Signals

In discussing the receiver circuits
in reference to Fig. 1 it was men-
tioned that an intermediate-frequency
carrier on which the picture and syn-
chronising signals are modulated is
obtained in the circuit behind V.
The carrier wave is amplified by the
valve V ,, V,, is a triode with incor-
porated diode (Fig. 4). The incom-
ing signal is rectified in the diode
giving a picture-frequency signal at
the resistance R,. As shown in the
figure the signal is also applied at
the same time to the grid of the
triode.  The characteristic of the
triode is so chosen (Fig. 5) that the
amplitudes of the vision signals all
fall within those grid voltages as
no anode current flows, while the

that in the anode circuit of the valve
V, there remain only the picture and
synchronising signals. Behind V, a
separation again takes place. Pass-
ing to the left the modulated inter-
mediate-frequency waves reach the
valve V ,, which functions gs an
anode rectifier. Following rectifica-
tion picture signals are obtained;
they are amplified by V,, and finally
passed to the control electrode of the
cathode-ray tube.

Since this part of the circuit re-
quires closer attention, it has been
reproduced separately in Fig. 2. The
picture-trequency signals furnished
by the anode rectifier V,, are passed
through a condenser C to the grid
of V,,, this grid is connected to the
cathode through a high resistance R ;
as long as no signal is received the
grid is at zero potential with respect
to the cathode. If now the picture-
frequency signal is applied to the grid,
grid current will flow and produce a
voltage drop in the resistance R, as
a result of which the mean grid bias
becomes negative. This is shown in
Fig. 3a; the grid voltage adjusts it-
self in such a way that the peaks on
the right, which in this case corre-
spond to the base of the synchronis-
ing signal, just fall within the region
in which grid current flows. For each
line scanned the vision signal is of
different form and in general exhibits
marked fluctuations in modulation
depth, as shown, e.g., for two lines
in Fig. 3a. On the other hand, the
synchronising signals always have

‘a

Y o &

V,,- By applying a suitable regative
tension (adjusted with the potentio-
meter P) between the control elec-
trode and the cathode, the picture-
frequency signal can be applied to
the control clectrode of the cathode-
ray tube in the manner shown in Fig.
3c; it is seen that the line DE cor-
responding to the perfectly dark pic-
ture occupies such a position that
current just fails to pass through the
cathode-ray tube, while modulation
to the right of DE allows a beam cur-
rent to pass, which is approximately
proportional to the modulation and
thus increases and diminishes with
the brightness of the radiated picture.

Correct tuning is obtained by ad-
justing the oscillating circuit of the
oscillator, shown next to V, in the
circuit diagram, in such a way ‘that
the loudspeaker reproduces the sound
picked up, i.e., tuning is done on
the sound and not on vision,.since the
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Fig. 3.—a Characteristic and
applied grid wvoltage of valve
Vao. b Anode volts of valve
Voltage at control
electrode of cathode-ray tube.

fa

opposite is the case for the synchron-
ising signals. The anode current of
the triode is thus of the form shown
in Fig. 3b. It is seen that the syn-

iy

UL

ol

Fig. 4.—Circuits of the diode-triode Vy. The

short line represents the diode anode. In this stage

the synchronising signals are separated from the
vision signals.

chronising Signals are almost com-
pletely separated from the vision sig-
nals proper.
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The circuit shown in Fig. 4 is fol-
lowed by the stage V,,, which serves
for the still more complete separation
of the synchronising signals from the

Y

J
%’ |

Fig. 5.—a Characteristic and applied grid voltage
of the diode-triode valve V.
b Anode current of triode section of V1.

—
b

vision signals. Following V,, are
filters in which the line and picture
synchronising signals can be separ-
ated from each other on the basis of
their frequency ditference; finally,
each is applied to one of the saw-tooth
wave generators for deflecting the
cathode-ray.

Saw-tooth Wawve

Generators

In the circuit diagram the saw-
tooth wave generators are repre-
sented by two groups each composed
of three circuits (not specifically indi-
cated) on the right of the cathode-ray
tube. Each of the two generators

contains a condenser which is charged
through a resistance and discharged
by a valve (top circuit). The saw-
tooth voltage of the condenser is am-
plified by the two amplifying valves
following it, and which apply the
scanning voltage to the deflection
plates of the cathode-ray tube. The
circuit containing the two amplifying
valves is so arranged that the saw-
tooth generators automatically con-
tinue in operation, even in the absence
of synchronising signals. Means are
also provided for improving the
linearity of the saw-tooth waves.

Each saw-tooth generator is actually "

duplicated in order to be able to em-
ploy different scanning methods, a
point already indicated at the outset.

Assembly of
Components

The cathode-ray tube (f in Fig. 6)
is mounted horizontally in a chassis a,
on which the various amplifying
stages and the saw-tooth generators
are also fixed.

Four control knobs serve for the
adjustment of the television receiver
(in the actual apparatus these are
combined to a pair of twin knobs h
and 1), and with which the following
adjustments can be made: 1, Adjust-

‘ment of the amplification of the vision

amplifier, permitting a variation of
the amplitude of the picture-frequency
signal at the control electrode of the
cathode-ray tube (see Fig. 3c) and
thus increasing or reducing the
brightness of the picture; 2, adjust-

TELEYISION
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permitting the line DE (Fig. 3c) cor-
responding to a dark screen to be
brought into the correct position,
viz., just at the current cut-off point
of the cathode-ray tube; 3, tuning of

j‘ 4
/’. d
R

Fig. 6.—Diagrammatic section through the
receiving set.
a Vision receiver. b Broadcast receiver.
¢ Londspeaker. d Anode cnrrent anit.
e Safety contact. f Cathode-ray  tube.
g Tuning scale of radio receiver.
Vision controls : b Picture adjustment.
and selecting of scanning method.
Radio controls :  m Volume and band width.
n Tuning and wave range,; on and off switch;
changeover for radio or ielevision reception.

! Tuning

the oscillating circuit; 4, changing
over from one scanning system to the
other.

All high-tension leads are provided
with- metallic screening throughout
the set; protection against high-ten-
sion shocks is also provided, the
mains voltage being cut off and the
high-tension condensers discharged
when the cabinet is opened.

ment of the potentiometer P in Fig. 2,

New German Standards
A decision has been reached by the
German Reichpost regarding future
standards for television in -that
country. It has been decided to
employ 441 lines with 50 pictures per

second, interlaced.  The picture
ratio is to be 5 to 6.
Delay Fuses

years tried to produce a fuse

which is capable of withstanding
the surges which occur when switch-
ing on a radio receiver, and at the
same time be rated low enough to
protect the receiver against a small
continuous overload.  The usual
faults which occur in a radio receiver
result in a heavy current in only one
secondary winding of the mains
transformer, so that the resulting
overload current in the primary of
the transformer i$ not high enough

RADIO fuse designers have for

to blow the ordinary house fuses, nor
an insensitive radio fuse, but is
nevertheless high enough to gcause
severe overheating and even fire in
the radio receiver.

What is required is a fuse of about
4-amp. rating, but with a delay
characteristic .which prevents it
blowing on a short period overload
reaching 1 or even 2z amps. for a
fraction of a second.

Recently one of the Belling and
Lee engineers hit on a bright idea.
He took a non-oxidising filament of
high melting point wire (nickel, to be
precise), and mounted on it some tiny
explosive blobs of powdered mag-
nesium held in a suitable binder. The
melting point of the nickel is some
1,500° C., but the flash point of the
magnesium. is only 650° C., and on
burning it instantly generates some
3,000° or 4,000° C. Thus an over-
load of appreciable duration heats the
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blobs of magnesium up to their flash
point, and on burning they melt the
nickel filament and clear the fuse.
High overloads of short duration,
however, do not create sufficient heat
to raise the blobs of magnesium to
firing point; in fact the blob acts as
a short period lagyging on the wire
which can actually be seen to reach
red heat in between the blobs for a
fraction of a second while the short
overload persists.

The result is that one of these new
‘“ Mag-nickel *’ fuses of }-amp. rat-
ing will resist the same surges as a
I amp. conventional radio cartridge
fuse, and yet will blow on a 75 per
cent. overload if the overload per-
sists for one second.

Further advantages of this new
fuse are that its niclel filament is
mechanically robust and does not
oxidise or deteriorate after long
periods of service,
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IN COLOURS

By Viktor A. Babits, A.M.LLE.E., M.L.R.E., Dr. Techn. University of Technical Saences

Budapest.

The idea of television in natural colours has engaged the attention of a number of inventors but up to the present
no successful scheme has been evolved. This article is a description of a system which it is claimed can be adapted
to existing methods of transmission and reception.

ANY suggestions have already
been made, indicating how
coloured television might. be
realised, but owing to their complica-
tion none have yet reached the stage
of practical development.
The suggested system about to be
described is a combination of the

is an optical filter F, of different
colours placed one beside the other.
This filter is composed of at least
three differently coloured filters, that
is red, green, and a blue.

It will be understood that each
single picture line of the object O is
reproduced through three differently

ceiver in Fig. 3 emits white light,
then, corresponding to each picture
line of the object O, three picture
lines lying one under the other ap-
pear on the fluoresceat screen of the
receiver. If a similar prism-screen
is placed on this too, reproducing the
fluorescent picture by means of the

Cr
P
A\\\ L ‘~
Figs. 1 and 2.— | L / ~
* ~ . The system adapted e <11\/
| ' Jor use with the
' original Farns-
_ worth image dis- /
/ sector  and  the F
o F Iconoscope.
“ Kodacolor ”’ method for coloured coloured filters on the photo-electric lens L through a filter F, consisting
films and the existing television layer C. However, in front of the of the same colours and bheing ar-
systems, cathode the prism-screen is placed, ranged in the same way as that of

The device consists of two parts:
one of them being combined with the
scanning apparatus, the other with
the receiver where the picture is re-
constituted. In Figs. 1 and 2 the
combination of the device with the
usual cathode-ray scanners is shown,
and in Fig. 3 the combination.with
the apparatus for reconstructing -the
picture (receiver).

The principle of the system will be
understood if explained in connec-
tion with Fig. 1, in which is shown
diagrammatically Farnsworth’s first
image dissector modified so as to
make it suitable for the transmission
of colour television.

In this diagram O is the coloured
film or object to be transmitted by
television; which object is reproduced
by means of the lens L on the photo-
electric layer C. In front of the glass
plate with the photo-electric layer
theré is a prism-screen P, which is
composed of cylindrical rods, and
which contains exactly the same num-
ber of rows as the number of picture
lines.

Again, in front of the lens L there

which causes rays of different colours
to be refracted at different angles.
Consequently, if, for instance, to
each picture line there corresponds
one cylindrical rod, then each picture
line, after having passed through the
three differently coloured filters, is
reproduced on the photo-electric
cathode in three scparate differently

s
r . A
L ]
Cr — \ ///
f—] P

N

Fig. 3.—A modified arrangement for wuse with the
e Iconoscope.

coloured picture lines; situated one
beneath the other.

If the photo-electric layer of the
scanner were panchromatic, and the
fluorescent screen of the picture re-
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the scanner device, on the screen S,
then on the screen S the coloured
picture of the object O will appear.

The usual photo-electric cathode is
not panchromatic, but a panchrom-
atic photo-electric cathode can be
produced by placing under the prism-
screen, on which three diiferently
coloured picture lines are reproduced
one beneath the other, three photo-
electric layers of differently selective
photo effects; these layers might, for
instance, counsist of natrium, rubi~
dium and caesitm.  The resulting
effect of such photo-electric cathodes
approximates the  panchromatic
effect.

When the prism-screen cannot bé
placed on, or in the immediate neigh-
bourhood of the photo-electric layer,
as, for instance, in the case of the
Iconoscope (Fig. 2), then the images
of the spectra of the picture lines can
be reproduced on the plane side of
the prism-screcn, and then by means
of a second lens system on the photo-
electric layer. . A similar solution can
also be applied in the case of Farns-
worth’s recent image dissector.
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RECENT
TELEVISION

DEVELOPMENTS

A RECORD
OF

PATENTS AND PROGRESS

Specially Compiled for this Journal

Patentees :— Farnsworth Television Inc. ::
Radio-Akt. D. S. Loewe ::

G. Baldwin ::

Electron Multipliers

(Patent No. 463,514.)
S shown in cross-section an elec-
Atron-m‘ultiplier is fitted with two
perforated grids G, Gi, which
are arranged on opposite rides of a
central anode A, and a pair of col-
lector electrodes P, P1 are set out-

P

L/t;@———l-

Patent No. 463,514

Electron multiplier.

side the grids and connected across
an external turned circuit L. When
a ray of light strikes the photo-sensi-
tive surface of one of the grids, it re-
leases electrons which are - attracted
towards the positive voltage on the
anode A, but pass right across to the
opposite grid.

Here they produce more electronis
by secondary emission, which are in
turn accelerated back towards the
positive anode and past it on to the
second grid. This to-and-fro process
is repeated until a surging crowd of
electrons fills the space between the
two grids. Some of the electrons
pass out through the perforations in
the grid, and are collected by the elec-
trodes P, P1. These build up oscil-
lating currents in the output circuit
L, the oscillations being maintained
because the grids G, Gi are in phase-
opposition across the circuit.—
Farnsworth Television Inc.

Time-base Circuits
(Patent No. 463,625.)
The control-grid and anode circuits
of a screen-grid valve are back-

coupled to produce oscillations. The
resulting grid current is used to
charge up a condenser in the grid-
cathode circuit so that it periodically
blocks the valve, until discharged
through a resistance. The result is
to produce saw-toothed voltage varia-
tions, suitable for scanning, across
the plates of the condenser.

Synchronising impulses are applied
to the screening grid, and one of the
advantages of the circuit is that these
will be effective even if of compara-
tively small amplitude. A second set
of square-topped voltages are auto-
matically generated at the terminal of
the screen grid, and are used to sup-
press the cathode-ray stream during
the ¢ flyback *’ stroke in scanning.
—Marconi’s Wireless Telegraph Co.,
Ltd., and G. Baldwin.

Television Transmitters
(Patent No. 463,829.)

A picture to be televised is pro-
jected through a lens L on to a
photo-electric screen S, and the elec-
trons emitted from the latter are
focused by an external winding W
and swept to and fro across a scan-

Marconi’s Wireless Telegraph Co., Ltd., and
C. Lorenz Akt. ::

I. Shoenberg

secondary emission from the elec-
trodes are collected by an anode Ar
which is biased to a high potential.
This prevents them from mixing with
the high-speed electrons forming the
main stream, where ‘they would
tend to produce distoriion.—Farns-
worth Television Incorporated.

Preventing Distortion
(Patent No. 463,967.)

It is found that pictures transmitted
from the Iconoscope camera are liable
to appear too dark in certain parts
and too light in others. For instance,
one corner of the picture may look
too black, whilst the opposite corner
shows too faintly. This is partly due
to a peculiarity of the Iconoscope
tube, and partly to the alternating
component of the light used for illu-
minating the object in the transmit-
ting studio.

According to the invention the
trouble is overcome by superposing
a suitable saw-toothed oscillation on
the picture-signals produced at the
output of the Iconoscope transmitter
tube.—Marconi’s Wireless Telegraph
Co,. Lid.

Television transmitter.
Patent No. 463,829

i R

u‘lmh%uhr

ning aperture O in the anode A, so
that they fall on to a collecting elec-
trode K, and create signal currents
in a resistance R. The scanning
movement of the electron stream
across the aperture is controlled by
windings Wi, W2 set at right angles
to each other.

Any slow-moving electrons due to

Television Systems
(Patent No. 464,483.)

A picture from a film F is projected
by an arc lamp A through lenses L
and an obturating disc D on to a slot
S in the main scanning disc D1, from
which the light passes on to a-photo-
electric cell P.. The slot S has the
usual length of one coinplete scanning

The information and illustrations on this page are given with permission of the Controller of H.M. Stationery Office.
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line, but is several lines wide. The
usual synchronising signal is derived
from a white margin c¢n the film F
and is projected on to the same photo-
electric cell P through reflecting

prisms M. The object of the arrange-

Television Transmitters
(Patent No. 464,692.)

In the Iconoscope type of transmit-
ter the picture to be televised is
focused on to a mosaic electrode,
which is composed of a great number
of tiny photo-electric cells. The pic-

Scheme for keeping the
intensity and amplitude
of the synchronising
impulses constant.

Patent No. 464,483

ing impulses reduce the current in
the last valve V of the amplifier to
zero.

This keeps the intensity and am-
plitude of the synchronising impulses
constant, in spite of other fluctua-
tions, because both are definitely de-
termined by the cessation of current
from the amplifier V. Also it ensures
correct reproduction of the half-tones,
since the linearity of the amplifier is
not affected by any A.V.C. or other
regulation that may be required.—
Radio-Akt D. S. Loewe.

Preventing Flyback Streaks

(Patent No. 464,610.)

The flyback stroke of the scanning
beam should, if possible, be kept right
off the fluorescent screen of a cathode-
ray receiver, as it tends to produce
undesirable bright lines across the
picture.

According to the invention a resist-
ance is inserted in series with the
main condenser of the time-base oscil-
lator, and the voltage induced across
it, when the condenser discharges, is
applied to the grid of one of the am-
plifying valves in the set. This re-
sults in a momentary blockage of the
valve, which produces the desired
effect by making the flyback stroke
invisible.—C. Lorenz Akt,

ture is, of course, projected on to the
side of the electrode which faces the
electron stream used for scanning,
and this, in turn, means that the elec-
trode must be set across or at an
angle to the stream.

On the other hand it would be much
simpler, from the point of view- of
scanning, if the electrode could be set
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straight, so that the electron stream
would strike it everywhere at right
angles. But this can only be done by
projecting the picture obliquely
through the optical system.

The invention relates to a lens sys-
tem for securing the desired result,
and for applying the:necessary cor-
rections to ensure a uniform distribu-
tion of the light from the picture be-
fore it is scanned.—I. Shoenberg.

Summary of other Television
Patents
(Patent No. 163,642.)
Method of fixing or mounting the
fluorescent screen of a cathode-ray
tube.—Ferranti, Ltd., and M. K.
Taylor.
(Patent No, 463,896.)
Cathode-ray receiver with the fluor-
escent screen set at an angle to the
scanning screen, so as to allow the

picture to be magnified by lenses from

the front of the screen.—P. T'. Farns-
worth.
(Patent No.. 463,971.)
Television receiver in which the
synchronising signals appear across
the cathode circuit of a valve, in re-
versed polarity to the picture signals
in the anode circuit of the same
valve.—Baird Television, Ltd., and
L. R. Merdler.
(Patent No. 463,973.)
Television receiver with a common
source of supply for the anode of the
amplifier valve, the control grid of
the C.R. tube, and the winding used
for focusing the electron stream.—
Baird Telewvision, Lid., and L. R.
Merdier.
(Patent No. 464,049.)
Rotating-disc method of interlaced
scanning from a cinema film having
vertical and horizontal marginal
strips.-——Radio-Akt. D. S. Loewe.
(Patent No. 464,141.)
Generating saw-toothed scanning
oscillations with a shortened ‘* fly-
back.’’ stroke.—Ferranti, Lid., and
J. C. Wilson.
‘ (Patent No. .164,286.)
Combined sound and picture re-
ceiver having a common local oscil-
lator and frequency-changer for both
carrier waves.—Marconi’s Wireless
Telegraph Co., Ltd.
(Patent No, 404,492.)
Method of automatically regulating
the degree of amplilication in a tele-
vision receiver, so as to compensate
for fading.—Radio-Aki. D. S. Loewe.
(Patent No. 464,637.)
Correcting the disturbance caused
by external and internal stray fields
on the electron stream of a cathode-
ray tube.—Fernseh Aki.
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EMURE, charming Elizabeth
D Cowell, standing nonchalantly
in a corridor outside the studio
at Alexandra Palace the other day,
spoke to me with a definitely reprov-
ing look in her fascinating dark eyes.
““You got me wrong,”" she said,
or words to that effect.

““ Why on earth do you persist in
calling me ‘ Betty '? Will you please
understand that 1 don’t like it.”’

It is quite true that on various occa-
sions in these notes I have referred
to this delightful young lady, who is
well known, of course, as the an-
nouncer-hostess at Alexandra Palace,
by the name ‘‘ Betty,”” but I have
always done so with no suspicion of
her dislike for the name.

‘“ Gee! Call me ‘ Lizzy ’ if you
like. Call me anything, but not
‘“ Betty ’,”’ she went on, following
me up and down the corridor. ‘‘Any-

way, what’s wrong with ¢ Eliza-
beth ’?”’
‘“You must be crazy,’”’” she con-

tinued. ‘‘ If you call me ‘ Betty,’
why don’t you call Jasmine Bligh,
‘ Jazzy '?”’

‘“ “Jazzy ’,”’ 1 whispered, prick-
ing up my ears, ‘‘ not a bad name,
either.”’

““ You dare call her ‘ Jazzy ’ and
see what she says.”

Of course, I would never be so
naughty.

Poor Jasmine, at the time of writ-
ing these notes, is in the Isle of
‘Wight recovering from an operation
for tonsilitis. Leslie Mitchell, the
other announcer, is also away on a
well earned holiday. Where he has
gone nobody knows. All I could
gather was that letters will not be for-
warded. Fans, please note !

* * *

The occasion of nieeting Elizabeth
again was a visit to Alexandra Palace.
It is some while since I was there,
and I was greatly impressed by the
changes which I noticed on every
side. I was fortunate in being able
to see part of the broadcast of ‘‘Derby
Day,” the comic opera by A. P.
Herbert, which was being played by
a distinguished cast, including Frank
Drew, George Baker, Tessa Deane,

Esther Coleman, Gordon Little and
others who are well known to ordin-
ary listeners.

I had not realised how little make-
up was now necessary in television,
and many of the actors and actresses
were so slightly made-up that it was
hardly noticeable. 1 observed a

Photograph_ taken at Brighton of Miss Elizabeth
Cowell as seen in a television receiver by Mr. E.
Westhead.

policeman, for instaace, who took
part in this delightful production,
who did not appear to be made up
at all.

* * %

At one end of the studio, under-
neath the control window behind
which producer Stephen Thomas
directed operations, sat the orchestra
conducted by Alired Reynolds him-
self. Alfred cvidently was enjoying
himself immensely. He wore a pair
of trousers and a shirt, but not much
more, and swayed about as he con-

Vera Lennox of the Television
Follies.

483

WwWW.americanradiohistorv.com

TELEYISIO)]

AND
SHORT-WAVE WORLD

A MONTHLY CAUSERIE

on

Television Personalities

and Topics

by K. P. HUNT

Editor of “ Radio Pictorial ”

ducted, evidently living in his own
creation. Members of the orchestra,
most of whom were also working
minus waistcoats and jackets, res-
ponded in a marvellous manner to the
inspiration of the conductor and,
generally speaking, I was much im-
pressed by the precision, clean defini-
tion and slickness of this orchestra.
It does great credit not only to the
individual members but to Hyam
(*“ Bumps *’) Greenbaum who, by the
way, was on holiday at the time in
the south of France.

Despite the great heat in the
studio, the orchestra seemed to work
with a noticeable easiness and perfect
unity.

In front of the orchestra was a row
of seats where we were sitting, and
between these ind the other end of
the studio the players were acting
their parts and being televised. At
the far end, in the middle, the scenery
represented the Inn, and on the two
sides were two other scenes.

The Emitron cameras surveyed
these three sides of the square formed
by the scenery, and at any given mo-
ment the action was proceeding in
front of one of them. While the
scene in front of one side of the studio
was being shot, the players were
assembling in front of one of the
others in readiness for the fading in
of the next.

I began to wonder how the players
knew exactly when to begin, as there
seemed to be so many scenes shot by
the different cameras, all cleverly
dovetailed into one another. So far
as I could see there were no indicator
lights or anything of that sort. They
simply had to watch the cameraman
who gave them the signal when to
start and stop by raising his finger.
During the time the action was pro-
ceeding in front of any one scenery
piece, the camera-man moved for-
ward or backwards in order to get
closer up or further away, as was
required. He observes the scene on
a fairly large focusing screen on the
left side of the camera, which shows
the figures upside down in the same
way as the focusing screen of an
ordinary camera.
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‘What amazed me about this show
was that in spite of the complication
of the continuous changes from one
scene fo another, all the  artists
seemed to know exactly what was
happening or when it was due to
happen, in quite a miraculously de-
tailed manner. . They went through
the whole thing apparently seeing and
hearing nothing other than what they
were doing, and quite oblivious to

Dennis van Thal, composer, pianist,
conductor.  Pianist in the Television
Follies.

the fact that there were a few
spectators.

Anyone would think from looking
at them that they had rehearsed their
parts hundreds of times, until it was
absolutely second nature, and on in-
quiring into this 1 found that it was
not very far from thie truth. The
direction of the whole programme, of
course, was entirely in the hands of
Stephen Thomas, who, from his con-
trol gallery, not only could see every-
thing that was going on, but was in
communication with the cameramen
all the time. These assistants wear
headphones and are told precisely
when the various changes are taking
place. A cameraman’s job at Alexan-
dra Palace is no sinecure, for a slight
delay or misunderstanding on their
part could upset everything.

* # *

As readers of these notes know, 1
have always expressed great admira-
tion for Stephen Thomas, and I came
away from Alexandra Palace on this
occasion with my admiration for his
work, energy and capacity for detail,
considerably heightened. He has
done a tremendous number of pro-
grammes within the last three or four
months, and I hear that he often
spends whole Sundays of his spare

time in perfecting his productions and

frequently goes to the homes of the

artists for private rehearsals of their
parts. ‘

I had a little chat with Stephen
after the show, but found, as usual,
that he does not like talking about
himself. The upshot of the conversa-
tion, however, was that I realised
that here is a man who simply can-
not produce a show unless he has put
his very best into it. Call it artistic
conscience, 1if you like. Stephen
Thomas has a great future in tele-
vision. See if 1 am right.

* ¢ *

Mr. D. H. Muriro, the popular pro-
ductions manager, was also away on
holiday, but he did not go to Aber-
deen, as I prophesied last month. 1
heard that he was motoring across
Europe instead. The human dynamo
found it very difficult at the last
moment to tear himself from work,
and I was secretly informed that he
popped in again two days after he
was supposed to have gone, and gave
a spot of work to somebody.

% * *

I have not yet drawn attention to
the new Television Follies, which
was formed about a month ago,
and which already has done some re-
markably good work. At the time of
writing, I think they have made four
appearances, and so far as I can
gather they are making a study of the
television presentation of a concert
party, for, as regular televiewers
know, they perform as pierrots. The
six members are Michael North, an
extremely accomplished pianist, who
also used to be 1n the ‘‘ Co-opti-
mists 7’ with Davy Burnaby; Pat
Denny, Dennis van Thal, George
Benson, Vera Lennox and Richard
Murdoch.  Gordon Crier, a newly-
appointed Studio Manager, whom I
have already menticned i these
columuns, produces the show.

Gordon wears a dark blue shirt and
a somewhat blasé manner. In his
spare moments he is a song writer,
and that he has secretly written a
song called: ‘* Television Lady,”
which has been set to music by
Michael North.

I managed to get the words of this
intriguing little ditty.

Here they are:—

TELEVISION I.ADY¥.
Words by Michael Crier. |
Music by Michael North.

I'm a very ordinary viewer

But there are fewer

Are quite so leen

Rain or shine

e |
~
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Sharp at nine
I’m switching on my new machine

Though I like the plays

And the talks and cabarets
I’ve seen

I can do without them

For the nicest thing about them
Comes between.

Television Lady

In your little screen

Do you ever wonder

What a smile from you can mean
Once I went to viewing-rooms
Now I have iy own

So when I come home at night
We two can be alone

Television Lady

If I had my choice

I'd look in to nothing

But your picture and your voice
All 1 ask of Science

When my busy day is through

Michael North, another member of

the Television Follies who bas

written the music jfor Television
Lady.

Television Lady,
Is the sight and sound of you.

Verse Couplet.

‘When you softly murmur

¢ Good-night—that’s the end ’

I Jove ever'y little look

Every tilt and bend.

¢ Television Lady '"1s going to be
putiovér to Radiolymnpia, and so far
as ‘I can-see is likely to be a big hit
in ‘the B.B.C.’s' television pro-
grammes. Incidentally, Gordon told
me that he has not yet done anything’
about getting the song published.
What a chance for one of the enter-
prising magnates ‘of Tin Pan Alley !




AUGUST, 1937

The Magic Eye—
Many Practical Applications

Most modern receivers include the Magic Eye visual tuner which was originally designed by the R.C.A.

Company. This tuner has many other practical applications of interest to the experimenter.

TELEYISION

AND
SHORT-WAVE WORLD

The

informaition in this article was supplied by courtesy of Messrs R. C. A., Harrison, N.J.

HE visual indicator valves known

I as the R.C.A. 6E; or British
Mazda type AC/ME orginally de-
signed for tuning indicators in receivers,
both have characteristics which make
them suitable for use in many types of

|

I=45
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_=|||||| .
250.v.

electronic devices where an indication
of voltage or current, maxima or
minima, is desired.

In addition to indications of maxima
or minima, the tuning indicator can be
utilised for quantitative measurements
in devices which require calibration or
which operate on the voltage balancing
principle of the slide-back valve volt-
meter.

The 6Es5 essentially consists of a
high-mu triode above which is located a
cone-shape fluorescent target and a
blade-like ray-control electrode; the
latter is internally connected to the
triode anode. The simple circuit in
Fig. r illustrates the operation of the
indicator. With zero bias on the triode
grid the fluorescent pattern caused by
electrons striking the coated target have
a shadow sector of about 100 degrees as
shown in Fig. 2. The electronic shadow
is' cast on the target because the ray-
control electrode is at negative potential
with respect to the target; the bias on
the ray-control is caused by the IR drop
across the anode resistor Rz when
triode-anode current exists.

When the triode grid-bias is changed
from zero to a negative value by means
of Ri1 the triode-anode current de-
creases, the voltage drop across Rz de-
creases, the ray-control electrode be-
comes less negative with respect to the
target, and the shadow sector closes to
a smaller angle. With 6 or 8 volts of
negative bias on the triode grid all
anode current through R2 is cut off and
the shadow sector is reduced to a nar-
row, dark line, as illustrated by the
second part of Fig. 2. Slightly more
bias on the triode grid may cause the
pattern completely to close or even to
over-close; in the latter case the dark

line may change into a narrow luminous
line having greater brightness than the
remainder of the pattern.

A Voltage
Indicator

Because the variations of the fluores-
cent pattern on the target are controlled
by the negative bias on the triode grid,
it is apparent that the 6E;5 is a voltage
indicating device which draws substan-
tially no power and can be used across
high-impedance circuits with little or no
loading effect. The actual variations of
shadow angle, anode current and target
current with respect to grid voltage, are
shown in the average control charac-

‘ teristics in Fig. 3.

The Indicator ina
Valve Voltmeter

One of the most useful applications ot
the 6Ej5 is that of balance indicator in a

i

ZERO GRID BIAS

Fig. 2.—The patterns obiained on the indicator as
explained in the text.

NEGATIVE GRID BIAS

slide-back type valve voltmeter. An in-
strument of this type having a voltage
range of 200 volts is shown in Fig. 4.
Refer to this circuit and assume that the
input terminals A and B are shorted and
that the movable arm of slide-back
potentiometer Ry is at the positive volt-
age end of its range, at which setting

d-¢ voltmeter V will read zero. The
anode current of the triode-connected
Input-coupling valve (6]7, 6C6, 57 or
Acorn gs4) is practically cut off due to
the biasing action of the 2-megohm
cathode resistor, Ri.

As it requires approxinately — 14 volts
to obtain approximate cut-off of the 6]
anode current, the cathode end of Ry is
at a potential of positive 14 volts with
1espect to the lower, or negative, end of
R6. The zero setting potentiometer Ry is
next adjusted so that the potential of
the 6Es5 cathode is approximately =21
volts positive with respect to the nega-
tive end of R6. This 21 volts in series
opposition to the 14 volt drop across Ri1
places a net voltage of -7 volts on the
grid of the 6E5 with respect to its own
cathode. So the pattern on the target
will close to a narrow dark line which
is the correct initial setting for all valve
voltmeter measurements.

If the test prods are applied across
any d-c or peak a-c voltage of suitable
value—o.5 to 200 volts—which it is de-
sired to measure, the anode current
flowing through R will increase by an
amount substantially proportional to
the d-c or peak a-c voltage applied. The
action is similar to that of a diode-recti-
fier except that practically no power is
drawn by the negative-grid input cir-
cuit. In the case of a-c voltages recti-
fication occurs on the positive half
cycle and the large condenser Ci—
shunted across Ri—holds the d-c volt-
age developed across Ri1 at practically
the peak value of the a-c wave.

Because’ of the 2-megohm circuit
across which it is shunted, condenser Cr
must be of a kigh quality, low-leakage
type; a good paper condenser is satis-
factory. The capacity value of Cr de-
pends on the lowest frequency a-c volt-
age that might be measured. A value of

Tvpe 6ES
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A Valve Voltmeter .

AUGUST, 1937

Testing

4-mfd. is suitable for frequencies of 50
cycles per second or higher. In the case
of d-c voltages, terminal A of the valve
voltmeter is always connected to the
positive side of the input voltage.

meter reading of 0.6 and 1.75 volts
respectively. This percentage error is
naturally smaller for larger values of
a-c voltage, so that the higher a-c read-
ings are quite accurate.

ns.v.
T 60~ I
()
375
63v. . q
574 F-l ?:?i' Fig., 4.—This

meter has a range
of 200 volts.

To complete the explanation of the |

valve voltmeter operation, assume that
a d-c voltage of 10 volts is applied to
the input terminals, The IR drop across
R:1 will be 14 plus 10, or 24 volts. This
places a voltage of 24-21, or plus 3 volts
on the grid of the 6Es, causing the
shadow sector to open. The slide-back
control R7 then has to be moved for-
ward towards its negative end until
voltmeter, V, indicates 10 volts before
the original -7 volts of bias is again re-
stored to the grid of the 6E5. So when
the voltage introduced into the circuit
by Ry is adjusted just to cancel the un-
known input voltage, the pattern of the
6E5 is then functioning as a voltage-
balance indicator.

The use of a protected resistor, Rz, in
the grid circuit of the 6Ej5 is important
because any input voltage exceeding 7
volts will drive the grid of the 6E5 posi-
tive. The IR drop across Rz developed
by the 6Es5 grid current automatically
hiases the valve so that the grid current
cannot reach a value high enough to be
harmful.

Accuracy of the
Valve Voltmeter

In general the accuracy of this type
of instrument depends upon the care
with which the fluorescent pattern is ad-
justed before and after the unknown
voltage is applied as well as upon the
accuracy of the d-c voltmeter V. D-c
voltages between 25 and 200 volts can
be read to 1 volt or better, depending
on the readability of the voltage scale
on V. Between o.5 and 10 d-c volts the
accuracy is plus or minus o.1 to 0.2
volts. A-c voltages will give readings
which are in error by a fairly constant
value of 0.8 to 1.3 volts on the low side
of the correct value. This error is ap-
parently due to the reaction of the nega-
tive half cycle on the static value of the
6]7 anode current. For example a peak
a-c voltage of 1.4 and 2.8 volts gave a

The error on low a-c voltages is not
disturbing as the instrument can readily
be calibrated for these voltages by
means of a variable a-c source of known
voltage. The calibration can be made

APPLICATIONS OF THE VISUAL
TUNER

1—Tuning Indicator
2—Valve Voltmeter
3—Negative Peak Over-Modulation
Indicator
4—Tuning Indieator in Non-A.V.C.
Receivers
5—A Null Indicator
6-—Modulation Meter
7—Anode Voltage Measurements in R.C.
Coupled Cireuits
8—Ripple Voltage in Radio Receivers
9—Peak Anode Current of Mercury
Vapour Reectifiers
10—Audio Frequency Output Meter
|11—Stage Gain Meter
12—For Measuring Transformer Ratios
13—A.V.C. Voltage Measurement
14—I1.F. Transformer Alignment

in terms of either or peak values. It is
important to remember, however, that
the voltage indicated by V is invariably
of terms of either d-c or peak a-c. If
the a-c input voltage has reasonably
good wave form the peak a-c readings
can easily be changed to values by mul-

tiplying them by the factor o.707.

Other Valve
Voltmeter Considerations

A voltage calibration of slide-back
potentiometer R7 can be made if it is
desired to eliminate d-c voltmeter V
from the circuit. This arrangement will
not, of course, provide as good accuracy
as with a d-c voltmeter having several
voltage scales. If mandy measurements
are to be made in the low voltage range
of 1-10 volts a 500 ochm potentiometer
should be placed in series with Ry as
shown in Fig. 5. A single-pole double-
throw switch is required to change from
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the 10 to the 200 volt range. The switch
must be thrown to the low-voltage scale
and the soo-ohm potentiometer adjusted
to zero in order to make the initial zero
setting with Rg, even when a voltage
higher than 1o volts is to be measured;
the switch is thrown back to the 200 volt
scale after the zero setting is made with
Rs.

The mounting of the input valve is
quite important. Where RF voltages
are to be measured the capacitance of
the input circuit must be kept as low as
possible. The well-known ‘‘ goose-neck’”
probe construction is recommended for
this reason. If very many R.F. measure-
ments are contemplated a 954 acorn
valve connected as a triode should be
used in place of the 6]7 for the loading
introduced by the g54 is relatively small.

Application of the 6E5
Valve Voltmeter

Because the valve voltmeter described
bas a considerable voltage range, does
not draw any current, and can be used
across a high-impedance and high-fre-
quency circuits, it has a multitude of
uses.

The A.V.C. circuit of a refractory
super-het receiver can easily be checked.
Prod A is connected to the cathode of
one of the controlled R.F. or I.F. stages
and prod B to the earth side of the R.F.
or I.F. transformer secondary. The
A.V.C. bias variation can be accurately
measured either on a signal or with a
test oscillator. The 6Es will at the
same time serve as a resonance indicator

- or as an alignment meter because the

A.V.C. voltage varies as the different
circuits are adjusted.

Valve screen and anode voltages can
be checked with precision even though
a very large series resistance is included
in the circuit. The true anode voltage
at the anode end of a resistance-coupled
low-frequency amplifier can quickly be
determined even if the anode load has a
value of 500,000 ohms. If the L.F. valve
is correctly biased the voltage at the
anode will usually be about one-half of
the supply voltage.

The operation of radio frequency or
I.F. stages can be roughly checked by
measurement of the R.F. voltage across
the transformer secondary. The test lead
from prod A should be short and have a

Re
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Fig. 5.—.A slide-back valve voltmeter for low voltage
readings.
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High Power
on 7 M.C.
By J. E. Hunter, G6HU

S it not time something was done

regarding the indiscriminate use of

high power on the above band?
Nowadays about every other station is
using 50 ‘watts, and recently 1 heard
one say he was using 100 watts,
whilst the ‘¢ king of the band”’ is
Gs5?? with 250 watts, but in fairness
to him I must admit his visits to the
40-metre fraternity are very rare,
something we certainly appreciate.

It is my firm contention that were
a power limit imposed on this band
the same as 1.7 mc. it would be more
advantageous for all hams. Some-
thing will have to be done before long
or heaven knows where we shall all
end up—possibly in asylums.

I have repeatedly proved that a
low power transmitter in conjunction
with an efficient antenna does the job
equally as well and often beter than
the QRO outfit. It is a well-known
fact that during a QSO it is possible
to reduce the input to a very negli-
gible percentage of the original and
still get the same QRK reports. The
greatest distance worlable on 7 mc.
under normal conditions is about 500
miles and very often less, therefore
in view of this fact, is there any satis-
faction gained by getting an Rg re-
port with 56/1cc watts? Apart from
the fact that almost every transmitter
within 20-30 kc. either side is tem-
porarily put out of action.

As far as I am concerned, it is
absolutely futile to try any QSO’s on
Sundays, my frequency is 7,020 kc.
and if anyone doubts my statement;
try listening ! One recent Sunday I
called 24 times and had two contacts
and both went up in smoke due to
ORM.

Now, what about a try at co-opera-
tion and endeavour to make the band
workable and fit to carry out tests. I,
personally, dare not try a test-on the
air or bang goes. the contact.

In conclusion, I shall always be
pleased to make a contact with a high
power station—if he can hear me.

The Pye Teleceiver

The following details of the circuit
arrangements of Pye model 4044
Teleceiver are of interest.

There are five chassis units, The
vision unit incorporates eight valves.
The double time base and sync.

GALPINS

ELECTRICAL STORES

75, LEE HIGH ROAD, LEWISHAM,
LONDON, S.E.I3

TELE. : LEE TERMS CASH WITH
GREEN 5240 ORDER OR C.0.D.

ALL GOODS SENT ON 3-DAYS APPROVAL
AGAINST CASH

ROTARY CONVERTORS, 12 v, DC mput 200 v.

0 m/A. D.C. output, Car Radio, 2 H.T. tappings,
complete with full smoothmg equipment, new and unused,
hlghly suitable for transmitting H.T. Very compact,
price,

CINEMA AMPLIFIER complete, less valves (valves
obtainable), U.D.O., 200 watts, all sound and in good
working order, £17 103 C/F.

HIGH VOLTAGE TRANSFO mains  input

RMER,
.200/250 ., 50 cycles, single phase ; output 2,000-0-2,000

v., 250 m/A., 11 v., 2} a., and 4 v., 4a., price, £3 15s.

HIGH VOLTAGE CHOKE, 4,000 v. working, 200 watt,
40 henry, price, 35/~

mGH VOLTAGE CONDF.NSERS capacity 4 mf.,
4,000 v. working, price,

200 WATT, Speech Transformers, variable impedance
secondary, large size, weight approx. 45 lbs., price, 30/~.

I@\z-m DIAL Milliamp Meters by high-grade makers,
oving Cail, 0-50 m/K or 0:200 mfA., 12/ each, and
-3 m/A., 15/~ each

INTERVALVE TRANSFORMER with output smooth-
ing choke, large size from 200 watt amplifier, weight
approx, 45 lbs., price, 30/~

CENTURY REPULSION INDUCTION otors,
1 h.p., 200/230 v., 50 cycle, single phase, as new, a real
bargam, to clear at 42/6 each.

INDUCTION MOTORS, new and unused, A.C.
200/230 v., 50 cycle. smg[e phase, approx. § hp ball

., speed 450 rpm. silent running, no “radio
interference, only 22/6 each

A.C. MOTOR, 2‘} h.p., 200/20 v. 50, 1 ph induction ,
direct coupled to 110 v. 10a o mo on iron bedplate,
complete with slar!er, £10, or separate, Motor and starter,
£7 10s. ; Dynamo, £4.

DYNAMOS, all fully guaranteed for hghhnq or chargmg .

12 vollSamp,lS/-' 2. 12 /"
20v.85, 6, Huoltéa, e T S s four

pole, compound wound, dhy speed as new, 90/~ ; 100 v

10 a., 70/~ ; 50/75 v. 6 a., 70/=. Carriage forward.

CHARGING -RESISTANCES or Shunt Regu[ators
Stud, switcharm type, 12/6 each, to suit your requirements.

C.AV. AUTOMATIC CHARGING CUT-OUTS,
suit any voltage, 7/6 each.

MOVING COIL and MOVING IRON Switchboard
Meters. By well-known makers. Various readings, volts

and amps., 12/6 and 15/~ each.

WESTINGHOUSE H.T. RECTIFIERS, output 500
volts, 250 m/A., as new, 20/~ each.

MOVING COIL METER MOVEMENTS for recali-
brating into multirange, all-test Meter,'23-in. dial, by well-
known makers, 5/~ each.

EX-G.P.0. MAGNETIC RELAYS, worlnng current
approx. 2 m/A., 7/6 each ; post 6d. ~'Sullivan oving

. Coil Relay, in perfect worlnnz order, new condition, 45/~.

ELECTRIC LIGHT CHECK METER, Kilowatt hour,
type 200/250 volts 50 cycles, 51167[e phasn. for subletting

garages, etc., in new condition, 6/~ ; post 1/-.

SHILLING SLOT ELECTRIC LIGHT CHECK

METERS, 200/250 v., 50 cycles, 5 and 10 amp., 17/6 C/F.

ROTARY CONVERTORS, 1,500 watts, 110 v. D.C.
input, 110 v. AC 50 cyc]es, single—phése output, 90/-

MERCURY VAPOUR LAMPS for 200/230 v. D.C,, as
new. List £17 10s., price to clear, £3

T™WO INCH SPARK Coils, 17/6 ; X-RAY Tubes, 12/6,

new,

NEW TWIN FLEX, 14/36, rubber and braided, red,
36 yds. 4/« or 144 yd. coil, 12/6. Post free.
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separator unit - also incorporates
eight valves. The valves for the line
control are ‘‘ hard > and for the
frame control ‘‘ soft’’ wvalves are
used.

The sound channel feeding to the
gramophone portion of the T.10 em-
ploys five valves. The T.10 broadcast
chassis ‘is the standard Pye produc-
tion, five valves and rectifier.

‘The power pack and tube unit in-
corporate “three rectifiers and a
cathode-ray tube. [Two of the recti-
fiers supply the 450 volts for the
vision channel and time base, whilst
the -other supplies the 4,000 volts for
the cathode-ray tube.

The line deflection is electrostatic
and the frame deflection is magnetic.
The tube is modulated on shield and
first anode,

New Store for
Short-wave
Amateurs

OST of our readers are aware of
M the huge stocks of components

of every kind handled by G2NO,
H. R. Adams, and WiJYN, Ted
McElroy, who have been responsible
for the American import business of
Eves Radio. These two well-known
amateurs have now joined-an equally
well-known lLondon store- of Webb’s
Radio, and between them they are to
form the:largest company in this-coun-
try devoted to the requirements of
amateur short-wave transmitters: and
short-wave listeners.

Full stocks of American receivers

1and.complete transmitters are lL.eing car-

ried, while almost any American com-
ponent will be, available on demand.

In -addition, those amateurs who so
badly want a multi-valve American re-
ceiver, will be intérested to know that
special hire purchase terms of a very
easy kind will be available on trans-
mitting and receiving equipment. -

This amalgamation of -two famous
houses is very good news, for it ensures
that constructors will no longer be held
up for deliveries of components, re-
ceivers or valves: In addition, Webb’s

“Stores, in 14 Soho Street, W., will be-

come a meeting place for 'amateurs
visiting London.

Full information about this merger
can be found elsewhere in this issde by
reference to the advertisement of
Messrs. Eves Radio.  Amateurs can
obtain components by post or by 'phon-
ing Gerrard 208g.

Further information on the compon-
ents to be stocked by Webb’s Radio will
be found in our September issue.




